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LETTER

FROM THE

COMMISSIONER OF FISH AND FISHERIES,

TRANSMITTING

His report for the year 1878,

JANUARY 13, 1879,—Ordered to lie on the table and bo printed.

UNITED STATES CoMMISSION, F1sn AND I'ISHERIES,
Washington, D. C., January 9, 1879,
GENTLEMEN: I have the honor to transpit herewith my report for
the year 1878, as United States Commissioner of Fish and Fisheries,
embracing, first, the result of inquiries into the condition of the fisheries
of the sca-coast and lakes of the United States; and, second, the history
of the measures taken for the introduction of useful food-fishes into its
waters. :
Very respectfully, your obedient servant,
SPENCER F. BAIRD,

Commissioner.
Hon. WM. A, WHEELER,

President United States Senate, and
Hon. S. J. RANDALL,
Speaker-qf the House of Representatives.



Blank page retained for pagination




CONTENTS.

IL—REPORT OF THE COMMISSIONER.
:A—GENERAL CONSIDERATIONS.

1. INTRODUCTORY REMARKS
Number of reports hitherto published ....
Period covered by present report
Continued incrense in the scale of oporations each yoar
Division of subjecta ........ eveeaneaas
Special assistants in charge of divisions....

R
Of propagation..........ceveeennn... LR R R L L AL LR LR L

2. OWECTS OF THE UNITED STATES FISH COMMIBBION «nneneneensennrencnseneenannsmasennenneens
Results almed 6t by 168 WOTK. veeeeercnsmerramenenernnnn.

1. Ilustrated reports on aquatic animals and plants

2. Collection of specimens for National Muscum and for distribution to sducational estab-
HBBIMOIA . .. et tentnt e ettt ee e e ee et e e nee e s aan e e aeaan -

8. Reports on chemical and physical character of the wators, with reforence to the intro-
duotion of £00d-88M68 ... .. i i e eeeeit e eee e e e eneaeae

4. An account of the various methods and products of the fisherics, with suggesilons as
to improvements, especially by the introduction of.
Beam-trawling

ceeann xvili
Mothods by which this is to be accompllshod P TRTorrrestessestoenenee .. xvili
6. Tmproved system of obtaining statistics in tho future....... ceeuasmenetrnseniannan il
7. A completo exhibit in the National Museum of apparstus and produots of the ﬂzh;"';:;“ xv
The work com din conneotion with the International Exhibition at Philadelp vt
tn 1876 . xviii
8. Investigation of the movements and habits of fish aa s basls for legislation. - i:ﬁ
Necesaity of covoring the whole country in this regearoh ...ecceeeeeeven.-. .- o
Stracture of fishways and mothod of purifying the waters, a corollary. ith the -(;i;
. 9 Proparing & judicious system of regulations as to close seasons, varylng w: xix
CUDIBLANCO8 .. eeitit ittt ttiieerereas roveereeesnenncmenneenneenn seeestenenn :1 h bcst
0. Actually stocking the waters of the United States with useful food-fishes, and the ix
methods of accomplishing the objoct....... Cecetamtecateaanraneaaerraaneaan reneens :
3 ASSISTANCE REXDYRED THE COMMIBSION . tnnnrernrnnrnsesnsesesesseesens - XE

By the government in genoral
Genenul roquirement to vendor all D088IbIe BId coerererrcorerniaanianas .

ThO BOCIEAIy 0f the NAwy ....ev.s..s.o...o.eeesososmeon e esrssssssseeesssereeereeos
Deotail of steamer Speedwell.
SuPPly Of tWO0 1aUNCROR. ...eeeos.oouss s eooe oo eooe e
Repair of Fish Commission vessola

The Secretary of the TreRBUTrY . ae e snnnnnnnnnnn.. R TR
Towing of vessels by revenue outtors

Tho Light-House BoaTd. - ceumrreeeres. oo iien e veeseones LX)
Temperature observations

Tho Seeretary of WAr..eewm.mueuennoons oo ceeareetasacasontanccantan
Supply of arms and men to MecCloud River Station

Tho Chief Signal-Officor, ................... taeecne cesieemessectestccacscenrenacs
River and coaat temporature observations
515001 6tat0n 6 GIOUCEBLET. . .. ... . 0oese s ooooreons oo ooosnsanssnsmnen

Dally forccasts of the weather
The Patent Office

unﬁﬁn:nnu:&%%&&&&a



VI CONTENTS.

3. ASBISTANCE RENDERED THE CoMMiss10X—Continned.

The Superintendent of Public Buildings and Groonds ceeeveeeen.. teeeeccesnnan
Suporvision of construction of CArP-PONAS .ceveeccvaciaaniocnienaeneennnnn.
By private associations and individuals. P
The Fish Commission of Margland. .......ccececevecorcmemreiescacuaceann.
The Commissioners of Druid Hill Park.....ceveecveeeneieriiaracaennnnnn..
The railroads thronghout the United Statés.. feerecmtiieeisaesesanaie

B.—INQUIRY INTO THE HISTORY AND STATISTICS OF FOOD-FISHES.

4. FIELD OPERATIONS DURING THE SBEABON OF 1878..cceccinnniiiiiiiaiineiionennnnnan
Co-operation of the Navy Department. ....cceemecucerevsreneecescaneonoanenne-

Detail of Speedwell

Associates and assistants ..
Researches of Dr. Tarlow

Investigation of fishes for food and fortilizers, by Professor Atwater ..........

Other resonrches and results

Temperatures and soundings

Ald from 81gnal 0ffl00 -« ceocnaee et iieeeeetensaeneeeaananaaaas xxili
Btorm-signal Btation. ooue oo i et cereaeen xxifi
Dafly forecaBl. .oooveeeai e (i iiiiiririttteaiaeeaeeiramiaeae xxiv

Visltors during BERBOD . «occvenne iiitee e reomnneannusenrnecaseancecnn xxiv

Arrival of Tallapoossa with Secretary of Navy..cccveeeeeenineennnn. e xxiv

Trip to the fishing banks, by R. L. Nowcomb .oeeucneneouooua....i xxiv

Close of fisld operations, Soptember 80......cveeeveerennnnennn. xxiv

Doparture {rom GIoucoster, OCtoBOr I5. oo ounrnrnrnnteraariirraererneeeeeeeeeraenannnncs xxiv

Portion of party remaining for operations with COUA8h. ..o ueeereranoaecenrennnensennnan xxiv

. C.—THE PROPAGATION OF FOOD-FISHES.
5. WORK ACCOMPLISHED IN 1878 .cceceen il il fiveeennninL, Cereecertucartaatenarannraaaan XXV
The quinnat, or California salmon (Salmo qumnat) . XV

The McCloud River station......o.. ..., ... .. .ccoieuu.n xIV
Extensivo repairs required on account of the floods XXV
Establishment thero of the post-office, Baird........... XV
Threatened violenco; and aid by the War Dopartment. xxv
Enormous product of salmon eggs ..................... xxV
Commencement and close of the reason .. XXV
Incidents of the fishery .-cccocvennani . XV
Shipment sastward of cmbryonizod eggs . xxvi
Deposit of fish fu the Sacramoento ........ xxvi
Shipment of eggs to foreign countries.... .. . .......... xxvi

L83 T S . xxvi
Great Britain ...occieeviiiieneeanaall, . xxvi
GOTIDANY .\ eeeeeeneaaonsomeansessess vaecnnsacneacsonssasecnsencssessnssannenns xxvil
0 4 xxvij
Nethorlands ........ceeeeveecrenen- .. xxvif
NOW ZOAIANA. cneaeieeareeanenmtietaanannevessosoascTacecnsenncssnnorsens xxvif

The Clackamas Btation . ...e.o ..t ociioinimeceritncuramreescrocaenssaccsoncesoeosnnnnnne xxvii
Eatablishment in 1877, ..ottt eeerasaeceeeaacaaeaanaeaenns xxvii
Oporations and TEBUIE Of 1878 .. . ovuereemrmcerreuceireieeerreerarseersoesnnnoranes xxvii

Expense of the work........... P eeeaisesententettiett e iireanaseeereanas

Proposed southern station .
Object of such o station
Difficultics 1n selection of a site..

The Atlnntic salmon (Salmo salar) .

The Buckaport 8tation....ooeeeeaoiiioea...
Reagons for temporary ccssation of efforts
Proposed renewal of operations in 1879...
Vory marked incroase in salmon in 1878..,..
Appearance in new waters, where planted, ..........




_CONTENTS. . v

6. WORR ACCOMPLIBHED IX 1878—Continued.
The Atlantic salmon—Continued.

..... xxix

General summary of facts 0f Increase of BAIMON.eeeveseesecsassascrsnnns teees ...-:: ..... T xix
Riveras of Maine...oevueeusenennnnnn TretestsssmmerseoTosstessresosnoreeTe e .ee. xxix
Sy SIEHID soeoarrsanessnssnnssensssassss s s s xxix
Soath coast of New Bngland. ..oueeiaenriniiiinee e e .. XXX
Tho Connectiont. «eveeeneus.icenearerescnracssosaeeessceersrnnnnas teee XXX
T Dm0 - ee21 e s AR e ' XXX
-The Delaware. ........
The Suaquehanna...................
Roference to appendix for full details..........

Neacssity of State loglalation t0 keep Up the BUPPIF.eesss cevsreenerermsmmaseees

The Schoodic salmon; Innd-locked salmon (Salmo salar, subsp. sebago)......

. Grand Lako Srentn SHRLONM ..eveusevs.euesseeomensseenoesseesnneennsmnsnsessesessnnssesns

Nature and distribution of this fish .
Merits of the fish ............... ereneen .
Work in provious Yyoars at other statlons,......... .
Dates of beginning and ending tho taking of [ 4 PPN
Statlatios of take Of @ZEA <reveueecnreoecerannonnn.
Importance of artificial propagstion from these fish.....
Difference in results with the Schoodic and the sea salmon
Sebago atation ...... O IR T T
The White Rish (Ooregonus clupe{formis) ..
Northville (Mich.) station ........_......../
Distribution of impregnated egge
The Shad (Al sapidissima)
General remarks

Assistance rendered by the department:

Equipment and apparatus.......ooeneennnonnennnnn....

Commencement of WOrk .ee.eveeeenreerenenranennnn.n

Results of the BEASON - veunneeeanecreneneeaeenennennnns

Abundance of i oy . PR b

Acknowledgments to Col. Marshal Parks ..c.ccoveennnnannans treesecasecarosasiansan o
Potomac River station .. Cem e raieeetieiietteseaneeasatecoascabsasesnasesninnns x
HavT® db GT8C0 BUALI0N. . c1 e oeeeeremureenanessnneeeeie s eeesanoesenesseasnneensaneenes xxxvﬂxxvﬁ

SBIPMENt 0f BB ceererrioliieeeceeeiierae e caaeaneeaiae e ae e anan e eeeans -

Visits of the Preatdont and others ................. Geeecsccetonurecsntinsssnecsonans

General result of ehnd-planting In tho United States

The Sacramento RIver..veen.nennnne....... eeesimttascanceracsrsacnnanbesantasetone xxxv:ﬁ
Tho MIBHIBAIPDE VAIOF vneenrrnns vemeeeneeennsscesrmmnee serenn sems e smaaeseeees xnxvxxvm
4 AL Lowsvie cevenennirnaie e eeanennaenns e eeeartccentoonccirencensinnans

‘Other points .......... reieeseeartenncaneanteoeraaennn eveeceeeeeneasaseaonnstean

"Short rivers of the Gulf of Moxloco
The Roanoke River
The May8had...o.oovieeeeee s

The Sea Merring (Olupes harengus)
The Gloucester station........................

Experiments by Mr. Clark.................
Norman's Lond statlon... T ............ e ettereeiicetetirianeanas veeoteareraneiaranens xx:‘j:
Experiments of Vinal Edwards......................... seeXX
Exporiments of Dr. Meyer, of Kiel

x1

The Carp (Oyprinus 2.2y 27 ) DN :{

The Druid Hill Park station................... a1

The Washington BEALION .ottt b eaeaenn =

- Appropriation by Congress for the Monument Lot pond .. SN

Transfer of part-of the fish from Druid i Park, Baltitoore .....cecceeenennne "

Tho Arecnil Pond...eceverneenererennsennssmesenaseeensenas . e

- Froezing of the ponds no injury to the fish.....cc... Xt

The Coa (GaAUB MOTTAVG) «eeveeeseeneeoeeaaonn it

The Gloucester station.............. cemscocaen . i

Initiation of the eRLErPriSs .-.................ooems boomrseresres xliit

Provtons (o5 thO WOMK B GOUOSHOR.1vrv1 v orrrovssors oressssssssnnre oo il
Previous invostigations of. 8arg ........o...... O



VI ‘CONTENTS.

5. WORK ACCOMPLISHED IN 1878—Continned.
The Cod—Continued.

Experimonts 88 t0 proper APPaTatis ceeveecrercvocarcorcsadeccsreocesaoscnasaass veesesee. xXliii
Porsons cngaged in the work... etescncsccnena. Xliii
Close of Work in January, 1879, cu.ueceac eeacscanerocsrnncesnssasscsccnsscecncnses eeeeaes xliti
Experiments on other Gadide.......... [P xliii
Contemplatod arrang £ in the fature...covevecaceeccotrereninienceeriincenninnnes xliii
Reference to article by Mr. Earll...ccee.vriciirenteracneeceeneonseceocssoarcunseadoncanes xliv
The Sole (Solsa TULIATIE) . - ..veeeercennreesireeeameeaeeteiescccerasasnsccercsonssanons xliv
Sonthport station cececenereeiiiieeiianancnnn cetenteseense Xliv
Collection of speocimens of 80l and tArDOb.ccccacceaee o iiiiiiiiaetaracearoccncoacens xliv
Transfer in chargo of Fred Mather c.ceeccccveacccieninicivenncecracccasescsansecnces xliv
Failure of the experiment, and 1t8 CBUSE .cccvviecmenniieiiacrnanaveccvanaanccnsns xliv

The BPOMGO cecaae.. ot reiieeniencacaccccctoncsccscctocsntaccaccsacassisocacssdacsssascan xliv
Experiments of 08car SORmidt.ceeee ceree semieatieiiiiomieeriieeescseccnsoensesnasannns xlv
Concluding TOMBTKE oounerrermceaanenitactescrocsoaccesacicacecnees wememsesseesncennnn. xlv

D.—THE RELATION OF FISH CULTURE TO THE AMERICAN FISHERIES.

6. INFLUENCE OF CIVILIZED MAN ON THE ABUNDAXCE OF ANIMAL LIPE.

Ilustrations of former abundance of life in Amorics. ..coeeicieiniannneeiceeceiiciccncs xlvi
Mammals and birda

FUBROB - cceneiiitiereceee i iiiiteteiatatacattancneetacitnnrntacacantrcacetorntonnnn
Salmon in the Connectiout ...cocvneeiininrnnniccinncenenanass eeececsencttannianas xlvii
Shad and herring in the Potomao cceceeeeeeieeeeeeaeeccrannececeiocscaceancsonnas x1vii
Striped bass along the coast...... ceeecevenes xlvil
Marine flshos: tho halibut, &e..ccvieniiimie it cicaee i ceeiacrnanicans xlvii
Especial influence of man on abuudance of ﬂshcs ............. x1viii
TUpon inshore marine fisheries 0f cod, &0...aveeuermneiiieiaraonneccccneiioonnacceaces xlviii
Influenced by decrease of anadromous fi8h. ... cocoieieiiienriiiiireaerannennn. xlviil
Marine fish tollow the anadromous tothe coast ...cc.cveveirnneiaacaaninaan x1viii
Also lie in wait to catch returning adults end young...ccceveeniieennannnnaan xlviii
No inducements to come inshore ‘with diminution of anadromous fish........ xlix
Consequent necessity to go many miles from land to take cod, &0.....cccue-. xiix
Tpon anadromous fishes, as shad, salmon, &c.....cccce....... 7 SRTRT LT PP PR PRI xlix
Influence of artificlal dams.. .. ... c.veiveiiiiiiiiania . Ceeeiensessrannne xlix
Prevent ascent to spawning grounds...... deeeerecsectteacaransasence mencnnas xlix
Time required to show marked effect «cueeeecmececoitioeieanaeeaocnanecaacnns xlix
Bawdnat .o ettt iiiret aereeeeaanas 1

Coal-tar and factory Tefl88. .. uuuu i icccceeeececnreaccs caeneennnessnncacnnannnn
Netaand pounds..cccceememmnan i iiiiaataeeeattctccacaccsicoceercisscnan 1
Remedies for the deCTea86. «cveeteeeanintiacteecactenctarcaecranoantosstosrsososoaccnces 1
Legislation and protection . ..c.eeonuniu i iiiiiiiiiiiiiiirriee i ciaaei s eveeenan 1
Artificial Propagation.....ccvceciaiianiiiiiiiiiiire i iieite feeieeenenas teorecenes 1
7. POLITICAL AND 80CIAL IMPORTANCE OF INCREABE OF FISH BUPPLY..cecetseeseraecasescancnnnes 1
Relation between fish and butchers’ meat....... o o iiimeienemiiinniniaenaonsn setcennsaces 1
Former extent to which fish were used as food feeeeeeiieiccciieeeaeaceonaas R 1
8. MODE OF INCHEABING BUPPLY OF FIBH. .ccceuunneeeemueecrovonacenacanseccsssvassasnssnsccoccans i
By 1gISIAtION o eeuenentiieniieeiae ettt e eanas seeidscensenans R 1
By fleh Colture. ce.oo oo vesbeniaean cmemvocacoans 1i
Transfor and rearing of parent or young fish, and eggs lnid nnturally tesveesectscncenons i
Practice of Chinese . N i
Artificlal PrODPBgAtION . cueeea it it iiiieiienrrenencanaeeaneenas eesecersteranscane lii
General principles and mothoda.... ............................... P |
Economy of artificial propagation compared with naturaleeeeeeeeeececananas srocvenas hits
Great superiority in results, of the fOrmOr . .eveeeevenecoacancaccses i)

More complete fertilization of oggs...ceeeerereenneaes RS i3
Protection of eggs and young fish from encmios...cece-eaeee. it

" Estimated 1at{0.ccececen. ... Ui
History of artificial propagation.. 1
In EUrope .cccevceonceccnsnnns . ceeenn lii

In America . 1t

i

.o it

Sath Green's method........... veeeceneeccianas [ cessecranecosacans il

i

Forguson's method cecveveeccaccaniaccnes serteasetcearersartacscarateesse



CONTENTS. x

Page.
..l
9. OpenATIONS OF UNitED STATES FisH COMMIBBION.ceevennse. tetmeccecirtennen cevecececanen -
Firat establishod In 1871 for inquiry into the  Ashories. . v
Propagation of fishes added In 1872..... .. v
Fighes receiving cspecial attention. liv
Shad and its importangs ............... 1iv
Successful results of planting them .. liv
O ate o O Ba1OD oo e e "
Results in the Connocticut and 0laowhere. . .ccavencnnioananaan svemsrecacencacene o
Tho Californin S1MON. «-..........eeeennennnn s oosssos oo ... lv
Advantages ovar.othor BPOCloB. . ceviirniinnen s veeeeseananens veraenean rernenees v
Great demand ang oxtensive distribution .... [T teesccsconanonnas o
The German <OTp...... secotncticacrennastnnes R UIIIILTE o
BOSt Variotles. «euuuenenerenaasnn s teeescannan deavanasanas -
Introdaetion of steam in Latching fish . ceenveciieranes esseecneecnne o
Invention of Mr. F T ZOB0D . ceene ot aaee e cocactatacaviae m
Groat increase in number of shad hatched ............... vereen teeretmesconaninaras i
Application of apparatus to hatohery of 008, .auvrneennens.an eedbueentiiananeaa, .
Bstablishment at Gloucoster, Mass ........... eaeniivenas teramen . it
Expectation of oxtonding Hne i coast cod-fishoriea .............. o
Application to hatching of mackerol, hallbut, &0 ceeieeneeiinireiariiecennnnes b

Effoct on British fAshories of increase in Amerlean supply......... sesanieniieaiecceecaaas

E.—TABLES OF DISTRIBUTION OF FISH TOR 1878.

TAnLE L—Distribution of shad from April 11 to June 14, 1878, by tho United Statesand Maryland _—

Cotumissions of Fish sud Fisheries ...................._. ... . oo teerensaans
TABL;‘ II.—Distribution of California salmon reared from oggs collooted in 1878% «.veveveeccn.un. 1=t

TauLe IIL—Distribution of land-lo
until tho noxt report, on account
TABLE IV.—Distribution of white

cked salmon reared from oggs colleoted 4n 1878. (Deferred
of incompleto returns.)

fish reared from eggs collocted 1n 1878t «eueueennrnensnennsenns Ixiv
II.—APPENDIX ’1‘0 REPORT O COMMISSIONER.

APPENDIX A.—PATENTS; LEGISLATION ; PROTECTION.

L Robert G, Dyronforth. LIST OF PATENTS I8SUED IN THE UNITED STATES, GREAT BRITATN,
AND CANAUA, Ur TO THE END OF 1878, BRLATING TO FISH AND THE METHODS, PHRODUCTS, AND

APPLICATIONS OF THEK FISHRRIES. By Robert G. Dyrenforth, principal examiner, United .
Statcs Patent Office............._.. .. e ettt nrteeeneaaee e neanae seroon

American patents ...
Lnglish patents. . ..
Canadian patents
O. Robers G. Dyrenforth. ABSTRACT OF PATIINTS 188UKD IN GREAT BRITAIN, UP TO THE
YEAR 1878, HAVING REFERENCE TO THE PURSUIT, CAPTURE, AND UTILIZATION OF THR x’uonu.C'm
OF THE FISURRIES, By Robert G. Dytenforth, M. D, oxawiner, Unitod States Patont Oftice.
With sixteen plateg

et e s e 17
II. Mewmorial. 2 r

ETITION TO THE FIsn COMMISSION OF THI: UNITED STATES, signed by
tho fishermen of Blook Talond, June 12, 1877 ..oeeneenennn o, eeerreerreetrea. veeese. B85

APPENDIX B.—FISHERY LXPOSITIONS. o
IV. A. Feddersen. ADSTRACT OF AX AnTIOLE FROM THE ‘' NORDISK TIDSSKRIFT YOR mxx}!!,"

1878, entitled ** OuBERVATIONS ON FISHERY EXPOSITIONS," RTC. By A. Feddersen.............. L

V. Yoakim Andcrssen. REPORT ON THE DEPARTYENT OF PISHERIES IN THE ‘WonLp's Exposi-
TION IN PHILADELPINIA, 1876. By Joakim Anderssen, § ..

uryman. ... ‘;

L The flshery oxhibition in Philadelphia in 1876.................. l‘“

II. The fishories of North AMONCB. L eveneetii e o

IIL Brief nccount of the fisheries of Nova Seotin and Newfoundland . pin
IV. Postscrlpt .................................................. ee

~The ongs of the Californin salmon wore hatchod ont in 1878 but not distributed, for-the 1most pert,
olkerviso s Epennt o ditibulon WU Tt modiod fo'ph) pomuiselons, oxoept whod
Norlso 8 . ¢ Imperfeoct| ftho returns w o remedio . .
ot ntehed unti) 1670 The lxmvl?lng and distribution mado by the Now Jersey Fish Commission.

*ho egga wore collected by F. N, Clark, of Northville, Mioh.. :



X CONTENTS.

Page.

APPENDIX C.—THE SEA FISHERIES.

VI. Frederick M. Wallem. REPORT ON THE AMERICAN FISHERIES. By Frederick M. .

IntroQuetory TOMATKS «aeeeaaieceecereeneesenseeonescesccsocasaseosanancasssn aresnanssann

L The fresh figh trade. ceoeeceeiaeeiie oottt eacirantiatsancnceracescecsassoamccacenceass

11 Kinds and prices of flsh...c..covivrviniiiienanennas ..

IIL A culinary fish dinner, with international dishes...c.ceceneeueienan.n... .-

IV. North America as a market for imported flsh products. A fow statistica . .

V. Preserving fish with ice, and the significance to Norway of this modo of treatment ...

VL The American refrigerator .. oo uieeerenieer coemetenccrorcnseecoasoccoaccaoancen .

VIL Two kinds of rofrigerators on board packet steamers for carrying fresh moat.........

VIIL Fresh-water flshorios in AmOTICR. ceeeee et iiitiiiniiieiiaitaecencernonnscacanes

IX. Hotching young fishes for the sake of tho flsheries.......civeeiiienniiniinainennns ..

X. Life on board a fishing schooner at sea. Mackerel catching with the purse-seine. ....

XL Concluding remarks...cceececac. oo ettt eeeeteitceieeiceenaeenecceeraaeneemanaaean

VII H. Widegren. SHORT INTRODUCTION TO THE PROPER CARE AND MANAGEMENT OF THE

BALTIC FISHERY. By H. Widogron, Stockholm, 1874 .ccceevrrireiienrroncennneinenienienennns
The fauna of the Baltio......ccve veiiiiiiiiiiicioiecaniieceaann.

I. The coast fishery on tho coast and in the bays of the Baltio. ..

IL The fisheries in the open Baltio ......ccociiiremeeienreicenctasseartsreecenannenns

VIII. Axol Vilhelm Ljungman, THE SALT-WATER FISHERIES OF BOHUSLAN AND THE 8CIEN-

' TIFIC INVEBTIGATION OF THE SBALT-WATER FISHERIKS. By Axel Vilhelm Ljungman............

X The necessary basls for carrying on the Bohuslan salt-water fisheries apd the solentiflo

and practical investigations and experimonts required for obtaining this basis ...,

II. Brief roviow of our present knowledge of the mode of life and tho migrations of the

herring, and their physical and biological canses. ....vcceeeereieasccccaneeeiaanes

1X. Axcl Vilhelm Ljangman. Tig GeEAT BOHUSLAN HERRING FIBHERIES. By Axel Vil.

helm LjuDfman. coeee ceeeeeeaaiaoanauiectenraccetcctocieieateossscasaransocscnseosorsasacnns

X. Anonymonus, SOCIETY FOR PROMOTING THE NORWEGIAN FISHERIES..aceeecroccesncssasccass

XI. Kieut. Nicls Juel. SrtaTisTics oF Tl LOFFODEN FISHERIES For 1878. By Licut, Nicls

JUEL ceuicaciacicnreemcontareiceieticccanseresercascanan eetnecsoemcscseeasecasetearenaranrsrns

APPENDIX D.—DEEP-SEA RESEARCH.

XIO. Prof. G. O. Bars. REPORT OX THE NORWEGIAN DEEP-SEA EXPEDITION OF 1878. By Irof.
G 0. SBIB eeereeraaesvoremsecscsioeanscsarsceasesnsonsssscansscanssascsossiansonsasarassnscson
XIII. G. Karsten, OXN THE BCIENTIFIC INVESTIGATION OF THI BALTIC SEA AND THE GERMAN

OCEAN. BY G. KBI8teI ceucinineiiiiiracitareorrcranerarcsncssccasansncsssssnossnssnnsennes

APPENDIX E.—THE NATURAL HISTORY OF MARINE ANIMALS.

_XIV. Oscar Hiarger. REPORT OX THE MARINE I80POpA OF NEW ENGLAND AND ADJACENT
WATERS. By Oscar Harger. With thirtoen plates..ceeeceemeenmniriiierieeeeennaeaaean
T 1

IL Bopyride

IIL, ABOWHA® .cvvneeininciranneenmrennnns

V. Idoteids ....

X, Bgid® .eeeeenannannnn.
XIL Anthuride....
List of authorities .......

Explanation of the plates..
Alphabetical index ......

17

160

21

241

245

257

283

207
805
811



CONTENTS. X1

Page.
XV. Edwund B. Wilson. REPORT OX THE PYCXOGONTDA OF NEW ENGLAND AXD ADJACEXT "
WATERS. By Edmund B. Wilson. With sovon Plates......cceaveceesercnmsacersessnneeces “
Family T Pyonogonidm \eveeerennnnes e g
Family IX. AchofA ceeceeeereneiancocanancencrnecnnnns pios
Family XL Pallenid ceveerereeneraens ceececerrseicasnes o
Family IV. Nymphonidi.eeeaeeaeneaaasanssnnas e aentmeeraasateacssmvesaseesomrannanaas o
List of WOrke roforred 0 vuu.eeeeecnrecannacamccoaomssancnnn 503
Explanotion of plates....ueeeeseereeennmeeanceesecrcscssmnmnassesensnvnsnnnes e
ID0X oottt atane e et eeseeei et raeneesssenaaesarnaasansscaeesannanranaanenas
APPENDIX F.—THE PROPAGATION OF FOOD FISHES.—GENERAL CONSID-
: ERATIONS.
IVI. Baron de la Valotte St. George. Tur ENmMims oF FIsA. By Baron dola Valetto
St. Georgo, director of the Anntomical Tustituto ot BODN ceevesaenserereseamarenraanconsons . 609
XVIL. M. Basch. Is 8AWDUST A8 SERIOUS. AN OBSTACLE TO THE ABCENT Of BALMOX'IN OUR
RIVERS A8 15 GENERALLY MAINTAINED? By Prof. 1L Ra§Oh U 617
XVIIL E. Reichardt, Tnk PURIFICATION OF REFUBE WATER. By Prof. E. Rojobardt, of Jena. 510
Purification of Wator DY TOPOBO.ccesevezeeerrencecseooncnratescrersnns e reeestecmmenatcans 620
Purification of water by chemical Process «.ceeeieunieemiriereeanireenerniirarisacescsann 521

XIX. A.B. Stirling. NOTES ON THE FUNGUS DISRAGE AFFRCTING BALMON. By A, B.Stirling. 525

XX. A.B. Stirling. ADDITIONAL ODSERVATIONS ON THE FUNGUS DIBEASE AFFECTING S8ALMOXN
AND OTHER Fi8d. . By A.B. Stirling .......... eevteerreceeennitaneraanecanasanestoaestassnnnnn 531

XXI. Anonymous. SICKXISSOF THR GOLDFIBH 1N THE ROYAL PARK, BERLIN, From ‘*Deutsche
Fisohorel-Zeltung " . ... iuniiit i e ieren cvceae e eee saasesane e e eiaaeataan .. b7

XXTL N. Worgeland. THE ECOXOMIC VALUE OF THE NORWEGIAN LAKES AND RIVERS A8 A
FIELD YOR FISH CULTURE. By N. Wergeland...o.cvuoveeineeeieceencecncsas seetsecesnenacnann . 539

. L General considerations .......c.cceveveennnnn, . 543
II. 'What further should bo done, and wherefore. ......... veveieann feteertsesasecansitnnnn 640

IIL The fishes which should be tho objects of oculture; nlgo tho kinda of fishes and other
aquatio animals whioh should be reared as fo0d for theBo «.cveveceereereremnniraans 684
V. Aoquired oXporionce .oueeeaeeaseseecasncnnnernnecenes arann e ereaesnvenseenranes 580
V. Estimated profit and tho economioal value of tho Wator Ared «auveesueen. P 589
XXOL Ohristinn Wogner. WIiIAT DOES A FIsH COST ! By Christinn Wagnes............. 005

APPENDIX G.—THE PROPAGATION OF FOOD-FISHES.—APPLICATION.
‘ Clupeide.—T he herring family.

XXIV. James W. Milner. THE PROPAGATION AND DISTRIBUTION OF sHAD IN 1878. By
James W, Milner .

........... R UPOOORR 1§ §
A, ‘Btation om ADemarle SOUNd. ... rmomeeeeoeoeen oo oo sseeese e eessaenananaas 611
B. Statlon noor Hovre 36 GT006, MOTYIADA «rnvenvvresrseoresrnoeeenseseseeesee ensees 618
C: POLOMAO RIVAL BAHON ..+ veeveeeeesore s somsosess seeenseseameeneneneanneenns 619
D. General results....................... b teeeereeieeesrenaencaareseaetancataasaaaraann 619
XXV. M. A. Meyor, BIOLOGICAL OBSRRYATIONS MADE DURING THE ARTIFICIAL RAISING OF
HERRINGB IN THE WERSTRRN BALTIC. By H. A. Meyer. Prefaco .cccecoveeeereeeuenacianarsens 620
L Influence of the temperature on the development of tho oggsof the borring in spring.. 620
IL Influence of North Sea water on herrings’ oggs from the Baltio .c.aiecniioaiianeanens 034
III. Raising yonng herrings from artificlally impregnated eggs...... P 034
XXVI A. V. Ljungman. THE PROFAGATION AND GROWTH OF THE NERRING AND BMALL HER.
. RING, WITH SPECIAL RRGARD TO THE COAST OF BoHUBLAN. By A.V.Ijuugman........... eees 680

Cyprinide.—The carp Jamily.

XXVIL Robert A, Poppe. THE INTRODUCTION AND CULTURE OF THE CAnr IN CALIFORNIA.
BY RODOID A, POPPE 1vevnmeneeaennorsnnresosoen e oo rerecnarennans 661

XXVIII. Eben Bauditton., OX caur CULTURE, CHIEFLY IN IT8 RELATION TO AGRICULTURE.

BY TR BABAON . ..eeeeieirieeieesiescaeeeeeeeeeieeeeeeeeeeeeasasassasenneseseeeananen 667
XXIX. Dr. Bd. Vockonatedt. OX ThE CARS-TOSDS OF NOTUER-LUBATIA. By Dr. L. Veok-.

CIBLOAL .oeet et ene e e e eaann vemieceatencnssaeasnreaanranraten 072
XXX. Anonymous. TR carr FISHERITS IN THE PEITZ LAKES . eevueereeeses vesascsassaccanas 676
XXX Anonymous. Mn. CHRISTIAN TWAGNER'S ESTADLISHMENT POR DAISING OOLDIISH, AT

OLbExnERG, GRRMANY 078

..... L T R LT L R T Ty R T Y L1



‘XII ‘CONTENTS.

Pago.
Gadidee.—The cod family. .
XXXIL B. E. Earll. A REPORT ON TIE HISTORY AND PRESENT CONDITION OP THRE BHORE COD
FISUERIES OF CAPE ANN, MASSACHUSETTS, TOGETHER WITII NOTES ON THE NATURAL-HISTORY
AND ARTIFICIAL 'ROPAGATION OF THE SPECIES. By R. E. Earll, nssistant, United Statcs Fish
Commission ................ -
A, Introduction ....ceveceeeramennnpereeninnnecnncnns .
E. Tho shoro flsheries .ocveunn..n.... eeccnteicacnacenn
1. Origin of the cod flsherios of Copo ADD ...veunneeneeennneecannnn...
2, Chracter of the flshing gronnds. ............
3. Different 8¢hool8 ..cceevuen.- ...
4. Methods of capture....
5. The bait question .....-....
6. Disposition made of the fish...cceevaeaannnenneooeen. ...,
C. Nataral history of the cod...
1. Geographical distribution..
2. Characteristics of the cod ..

8 Food of thocod ............
4. Enemios of tho cod ......
6. RoPTOAUCHION tevnnecirociiiaeiiiiiirerceereceeennns
D. Iatching operations— .
1. Objoct of the work. ...... ceemecienan [ aeaeacecstetetetcanecacanancennen veees 718
2. Preparations for hatching ........ 718
3. Munner of procuring eggs -...... e
4. Hatching operations ....... 720
5. Difficultios encountered............coeeoeen.. cemeecaenoan rectescrcnriecccancneens T20
6. Experiments with eggs of othor specics—
A, Terting .evvevennnnnnaan.... Ceceececiiiaaneaan teceeracnnns [ [P . 7
B. Pollock....... eontaneoen cseeeieieiaa. 720
C. Haddock .......... cveceroriiaann. R 730
7. Conclnsions .oeeveeeenecciaiioaninnieaannn, . 731
E. APpendix ..ocoeuiieriiiiiioccttetsniescniiicnaannannn cesecsesenianan tecrecenncians cees 732
Salmonidee.—The salmon family.
XXXIII. Livingston Stone. REPORT OF OPERATIONS AT THE UNITED STATRS SAIMONAIATCH-
ING STATION ON THE McCLOUD RIVER, CALIFORNIA, TN 1878. By Livingston Stone*........... 741
Table I Tablo of tomperatures taken at tho United States salmon-breoting station,
McCloud River, California, during the senson of 1878 teveeancenianees 704
Table IL Tablo of salmon eggs takon at the United Statos salmon-breeding station,
McCloud River, Californin, during the scason of 1878 ....ceeeeeee..o... teeeeeniennas 708
Table IXI. Table showing the weights of salmon spawned on varfous days at the United
States salmon-breeding station, McClond River, California, during tho season of
BB e e, eaeeee 307
Table IV. Table of distribution of salmon eggs from tho United States salmon-breeding
station, McClond River, Californis, during the scason of 1878..................... 78
Table V. Catalogue of natural history collections mado for the Smithsonian Institution
in 1878 by Livingston Stone............. e ee et cat ettt Ceeeseaiaas 709
XXXIV. W. F. Hubbard. REPORT OF 8ALMOXN-HATCHING OPERATIONS IN 1878 AT THE CLACK.
AMAS, ORRG., 1ATCHERY. By W.F. Hubbard ...cccueeununn....... ettiettecaetanaoonnana resee 71
XXV. K. B, Pratt, REPORT OF SALMON-IIATCHING OPERATIONS ON ROGUE R1vER, OREGOXN,
G- 1Y 18T By KB PO v eeerreeeiin [ s, - 973
XXXVL Charlcs G. Atkins. REPORT ON AN ATIEMPT TO COLLECT EGGS OF BHAAGO BALMON .
1IN 1878, By Charles G. Atkins. .. 775
1. Habitat of Sebago salmon 715
2. Characteristios of Sebago salmon . 776
8. Formor efforts at cultivation ..... ceeerrerennan tevenee tesesncronans 778
4. Organization of operations in 187S. ...... [ ceeee 778
6. Tho season’s work .................. ceemnen [ 770
6. . H. Buck's diary at Songo Look, 1878 ............... L L LT TR ceveenn 780
7. Obsorvations on temperature and weathor at Songo Lock .............. cemeeenseceeess 785
XXXVIL Charlcs G. Atkins, REPORT OX THE COLLECTION AXD DISTRIBUTION OF SCH00DIC
BALMON EGG8 IN 1878. By Charles G. Atking. .....cccveveveeacancuneann.nn.. tieriecicneeanaas 780
1. Preparations.......... beerceanenn. L cerenn 780
2. Fishing and spawning -c..coceeeveveionioann.... teestenennan.. 701

3. The development of tho @Zg8 «vuvvenronnencnnnne. rearemaciaan R, teeeenees P 11}
* Tho spocics involved is tho Quinnat salmon (Saime quinnat). i



CONTENTS..

XXXVII. Charles G. Atkins—Continued.
4. Division and shipment ......
6. Hatching and lonting.........cee.e.... comeee wber,
Tablo L nfwu 3{ ﬂahhfg:.in Grand Lake Stream, Maine, October, 1870, D-nd. N°"°“
1818, tacencnaoceen tesveeccceceen
3 Stroam, 1678
Table 11. Record of spawning operations at Grand Lake y P
Table IIL Measuremont of Schoodic salmon at Grand Lake Stream, Maine, 1

b: and
Table IV. Record of shipment of ealmon spawn from Grand Lake Stream, Fo ruary
April, 1879

. Statoment of the dist ri i)'l;t:i'o.n .of Sohoodic salmon, 1879......
::}:}z gls&‘:;::tti:z:ﬁz (:ll::tcmpemturo and weather at Grand Lake Stirxtjnll:l. 188;150‘“;
Table VII. Gouoral sammary of obscrvations on tomperatares at Grand Lake
from October, 1878, to May, 1879, inclusive
XXXVIIL Horace 1, Dunn. DO THT BPAWNING BALMON ASCENDING THE SA(;:ME;:‘::
RIVER ALL DIE WiTHOUT BUTURNING T0 8EA? By Horaco D. Dunn. Withnotes by Living

Stone...... L U

. B

XXXIX. Morton Allport. PRESENT STATE OF THE S8ALMON RXPERIMENT IN TAsun‘x_i y

Morton Allport, R, L.S., F. Z.S.% .......... ceeereeeeiernnanan ceeeeieenenieane

XL. CORRESPONDENCR CONNKCTRD WITH THE TRANSMISSION OF EGGS OF THE QUINNAT SALMON AND

Wm’m FI8H TO AUBTRALIA AND NEW ZRALAND, 1877, 1878, AND PRIOR YEARS
' Australia ... ...

XLL CORRESPONDENCH CONNECTED WITH THE
OTHER SALMONID.S TO EUROPRAY

TRANSMISSIOX OF EGGS OF THE QUINNAT BALMON AND

COUNTRIRS IN 1878 AND PRIOR YRARS caeee
Germany ...... B

The Netherlands.......... ... reee e citetiittieiererrreaeaae ML LELETITREE seTessesees
NCRRASE
XLIL SuMmary op REPORTS FOR 1878 BY STATE Fisi COMMIBSIONERS RESPECTING THE INCH!
OF FOOD.FISHES BY ARTIFIGIAL TPROPAGATION
Maine

New Hampshiro ... .. cemecetacann.
Massachusotts. ..... . eceecvanann

Rhode Xsland ........... ceoennn

Connectiout .. Cetteereianae.

New York... S eemericcectitertetnanaan.
Now Jorsey...oovweeeennn.. ...
Pennsylvania.. .. ... . [ P
Maryland . .

Virginia ... Setmeteitiiearaa..
Miuluippl Valloy....
Californgy,

XL ©. @, Atkine, Curar mxrunzs ron Tug HATCHING OF BALMON. By Charlus G. At
kins

L. Scops of tho paper.......... ettt etttiitattttatsarinnaieen
RO weieee et teeteteeeenatnr e ececaccnronaaas
3. Sito..........,_,_“ ettt et e et e ———— teeetranines
4. Dams and condatts. . ... . cerenennas
b Aeratlon..... . T e eeentiicmeeccreenterennenaannas cesscrccnas
8 Filtering..... 7T D U
7 Hntchingtmugh.and fittings. ....... cemeeereana
8, Wiretrnys........................... seteieanns
9. Arranging the e s
10. Capacity of the troughs...... R VI seen
11, Screens R U ceeeceteneanan eccecevacnsans
12 Treatment of the OgZES ..... teveeenen verenana cesseretcaens
13. Treatmont of tho fish........... e ttttiiteceeeranaeeereaeaaeaaaan
4. Conclusion.........

Table of contenta............. R e creaen ceenereereeeseenitennnns

814

815

819

* Published In 1876.



IIv CONTENTS.

APPENDIX H—MISCELLANEOUS.
Page.
XLIV. W. G. Farlow. ON THE NATURE OF THE IECULIAR REDDENING OF SBALTED COD-FIBH
DURING TIIE SUMMER TIME (a8 observed more particularly at Gloucester, Mass., during the
summer of 1878). By W.G. Farlow, M. D...c.ccaceeicueinctoncaaiocicnncacecccccnconnaccenas 960-074

Alphabetical index ...... rerevareenceace ceacerteceecaatacsranctsovanraniann teweceveemcananen 975



REPORT OF THE COMMISSIONER.

A.—GENERAL CONSIDERATIONS.

1.—INTRODUCTORY REMARKS.

The present report is intended to include an account of the operations
of the United States Fish Commission for the calendar year 1878,
although the higtory of a portion of its worlk, especially that connected
with the propagation of salmon, is continued to the date of the actnal
Planting and disposition of the young fish in 1879. It constitutes the
sixth volume of the series, although relating to the eighth year of the
existence of the Commission.

As in previous years, the history of the work of 1878 shows a con-
tinued increase in thescaleof operations, commensurate with theincreased
appropriations made by Congress. This, however, has involved no
material addition to the expense of the management, the clerical force
remaining the same, notwithstanding an enormous increase of corre-
spondence, especially with the fish commissioners of States, fish culturists,
and generally persons interested in having private or public waters sup-
blied with the fish covered by the work of the Commission. )

In the accompanying reports, the operations of the Commission will
be treated, as heretofore, under two heads—Inquiry and Propagation.

Under the former is included the history, condition, and statistics of
the great fisheries and the proper methods of prosecuting them; and
With this are closely connected questions as to the natural or adventitious
causes influencing the abundance of fish and the methods by which such
abundance may be increased.

Under the second head is given the history of measures taken to ac-
tually increase the 8upply of desirable fishes in particular waters, either
by artificial propagation, or by transfer from other localities, or both
combined,

The first-mentioned division of the work, including research into the
character of the fishes belonging to the North American fauna, has been
in charge of Mr. G. Brown Goode, assisted by Dr. T. H. Bean. The
collection and investigation of warine invertebrates has been conducted
by Prof. A. &, Verrill, assisted by Mr. Richard Rathbun, Mr. Sanderson
Srith, and M, Warren Upham.  The work of propagation of food-fishes
Was under the superintendence of Mr, James 'W. Milner, assistant com-
Inigsioner, aided by Mr. Frank N. Clark, and with the very valuable co-



XVI REPORT OF COMMISSIONER OF FISH AND FISHERIES.

operation of Mr. T. B. Ferguson, Fish commissioner of Maryland. To
all these gentlemen I am under great obligations for efficient assistance
in carrying out the objects of the Commission. To Dr. Farlow I am
indebted for an important research upon the peculiar reddening of salted
codfish, to which. further refbrence will:be made.

2.——OBJ:ECTS OF THE UNITED STATES FISH COMMISSION.

It had been my intention in this report. to go into very minute details
in explanation of the plan of research adopted by the Commission for
carrying out its objects- and- the actual results. that have been accom-
plished. This, however, will be more conveniently deferred until the
next report, which will chronicle some important changes; and I will
here present only a brief’ synopsis of the subject, in illustration of the
extent of the general programme and the amount of labor involved in
carrying it out; as also shadowing forth the benefit to American fisheries
to be hoped for as the result of such action. Not the least important
feature in the research is the securing of* statistics for the propér treat-
ment of international questions connected with the common use, by the
United States and the British Provinces, of the waters of the North At-
lantie.

The results hoped for by the inquiries initiated or contemplated may
be summarized as follows::

1. The preparation ofa series of reports upon the various groups of
aquatic animals and plants of North America, especially those that
hav® a direct relation to the wants or luxuries of mankind; these to be
published as monographs in successive volumes of the Commission, to be
illustrated by wood:cuts and’ otherwise, as may be necessary for the
proper comprehension of the subject. The aim, of course, will be to pre-
sent the descriptions of the various species in intelligible phraseology,
and to add accounts of the habits and peculiarities of the species, with
their relation to each other and the physical conditions of their surround-
mgs This will include, among others, an illustrated history of the
various food-fishes of the United States, and towards which great
progress has been made, especially in the preparation of & large number
of admirable illustrations, executed: by Mr. H. Iu. Todd.

2. The utilization ofthe very extensive facilities at the command of the
commission in the interest of educational and scientific establishments in
the United States, by securing large numbers of 'specimens of aquatic
animals and plants which, after reserving the first series for the Na-
tional Museum, will Be (hst:mbuted properly labelled, to colleges and
academies and’ scientific societies; A vast amount of material of this
kind has already been gathered, and' is now in the hands of* specialists,
who are engaged' in preparing it for the treatment referred to. It is
loped the coming year to distribute many liundreds of thousands of
specimens.

3. A complete account of the physical character and conditions of
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the waters of the United States, as to chemical composition, temperature,
&e., with special reference to their availability in nurturing the proper
species of food.fishes. )
4. A history and description of the various methods employed in
North America, in the pursuit, eapture, and utilization of ﬁshe§ a.,nd
other aquatic animals, with suggestions as to imperfections of existing
methods and the Dresentation of devices and processes not hitherto
adopted in the United States. A careful study of all the circumstancfss
connected with this division of the proposed work of the Fish Commis-
sion has shown that gn exchange of experiences may be of very great
importance in improving the old fisheries and developing new ones. Sev-
eral methods of fishing employed in Europe and unknown in the United
States can be introduced to very great advantage ; but so far no special
effort has been made to bring this about. Among the noteworthy f’f
these is the system of beam trawling, so universal and so productive in
Europe, and by means of which the flat fishes, especially the turbot and
sole, are obtained in immense quantities, in otherwise unproductive local-
ities and at moderate cost, It may. almost be said that there is a larger
investment in this fishery than in any other in Great Britain ; and yet it
is practically entirely unknown in the United States, its use having
been confined to the operations of the United States I'ish Commission,
of Professor Agassiz, and perhaps the Chicago Academy of Sciences..
There is no doubt that beam trawling will add enormously to the facili-
ties for procuring wholesome food at g very cheap rate. The sandy
coast of the United States, especially south of Cape Cod, is pre-omi-
nently adapted to the use of this apparatus, and there are thousands of
Square miles over which it can be carried with no possibility of exhaust-
ing the supply. : '
_Another method of fishing, in great part unknown, or at least unprac-
ticed in the Uniteq States, is that of taking codfish by means of gill-nets.
Could this be introduced on our shores, especially in connection with the
vast sehools of cod that come i winter on our coast to spawn, it would
relieve fishermen of their great embarrasswent,.namely, that of procur-
ingbait. During the winter season it is frequently almost impossible to
obtain bait of the Proper kind, and without which fish cannot be taken.
In the Loffoden Islandg there is a fishery very similar to that referred
to, in which, during the winter, large numbers of fish are taken, one-half
of which, and these the finegt and fattest, are caught.in gill-nets without
any bait whatever. The American methods of the treatment of fish in
premtion for market can also he greatly improved by adopting foreign
experience,
5. Statistics of the various branches of the American fisheries from-
the earliest Procurable dates to the present time, so as to show the dt.a-'
velopment of thig important industry and its actual condition. There'is
10 nation 8o badly provided with such statistics as the United States;

&nd in the absence of appointed methods of gatheriug them the task
oF ' .
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will be a very onerous one, but the later it is deferred the more and
more difficult will it be, with but little on record. Old men, still living,
alone possess the traditions in regard to the existence and progress of
many of our most important elements of the fisheries, and it has been a
special object of the Commission, at-its several stations, to find such de-
positories and to collect, by the help of a phonographer, 4ll the facts
they can furnish, as also to overhaul old account-books and other memo-
randa more or less fugitive in their character. A great amount of such
history has already been secured, especially in regard to the mackerel-,
cod-, and halibut-fisheries.

6. The establishment either by the general government or in connec-
tion with the States of a thoroughly reliable and exhaustive system of
recording fishery statistics for the future, to be combined annually and
published by some of the public departments of the government. -Some-
thing of this kind is done by the Treasury Department for a few branches
of the fisheries, but the result is necessarily inadequate and incomplete.

7, The bringing together in the National Museum not only of a com-
plete collection of the aquatic animals and plants referred to, but of illus-
trations of all apparatus or devices used in the prosecution of fisheries
at home and abroad, together with specimens of the results.

In the winter of 1874-775 Congress made an appropriation to enable
the Departments of the Government to present; at the International Ex-
hibition at Philadelphia a complete display of the resources of the United
States. A portion of this fund having been assigned to the Fish Com-
mission, the occasion was embraced to commence such a collection as
that referred to. This was exhibited at Philadelphia and was highly
appreciated. Since that time every opportunity has been made use of to
secure additional objects of the same kind, showing the earlier and pex-
haps obsolete methods and applications, as well as those that are now in
currentuse. To these have been added illustrations of the methods and
apparatus of artificial propagation of fishes, or of technical fish culture.

8. An investigation of the movements and habits of the various kinds
of fish, to serve as a basis of legislation, either by the general govern-
ment or by the States. ‘

It is very difficult to establish data of this kind upon facts furnished
by any one State; it is only by considering the subject in its relations
to the whole country that arn equitable system of legislation can be
suggested. Dates and conditions that answer admirably for one part
of the country will be entirely unsuited to another, especially so far as
relates to the periods during which fish should not be taken. The ques-
tion, too, of keeping open the natural channels of the water, 80 that
fish may ascend to their source, is one that will generally require the
action of the general government. ,

Other inquiries involved are the introduction into the water of sub;
stances injurious to fish, either of a mechanical or chemical nature, &e.

A corollary to the above is the determination of the best form of
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fishways for the different conditions of American gverﬂ,, of methods ot
chemical or mechanical purification of the waters, &e. o o

9. By meauns of the infl(;rmajtion to be thus obtained, it will be POSSlblll:
to determine what regulations shall be made by the ggngral governme o
or by the States in respect to close seasons or intermissions of ca'pt_ul‘ ;
the size of the fish to be caught, the enforeed use of fishways, regul«?(tl'loz-
as to introduction of refuse, &ec. All this will require careful c(?nml era-
tion, 50 as to avoid infringing upon natural or vested rights, while doing
everything to the best interest of the community. ) o b th

10. The stocking the various waters of the United .St-ates wit ; e
fish most suited to them, either by artificial propagation or transfer,
and the best methods and apparatus for accomplishing this object.

3. ASSISTANCE RENDERED TOE COMMISSION.

The act of Congress authorizing the prosecution of the lab0r§ of the
United States Fish Commission instructs the Heads of the varlous.def,
partments of the Government to render to it all necessary and .pOSﬂble :
aid; and, as in previous Yyears, the most generous and liberal interpre-
tation of the law has been given by them. L

To the Secretary of the Navy, Hon. R. W, Thompson, obligations are
especially due for aid, without which the success of the Conflmlssmn \)vould
have been much diminished, both in the branch of Inquiry and Propa-
gation, )

The most notable favor rendered by the Secretary has been the fitting
out of the iron steamer Speediwell, and placing it at the disposgl of .th.e
Commission for the summer-work, this being the third year of its .deF-a-ll
for such service, Only second in importance to this was the furmsln‘ng

- of two steam launches, with two firemen each, to be used in connection

with the Propogation of shad in Albermarle Sound and in the Susque-
hanna River, :

In accordance with the instructions of the Secretary of the Navy to
the commaundant, the facilities of the navy-yard at Washington have
been freely extended in the fitting out or repairs of the scows and other
vessels belonging to the Tigh Commission.

The Treasury Department, through the Bureau of Revenue Marine,

has also rendered a hearty co-operation by transporting the hatching
barges o

f the Commission to and from their various stations. The reve-
lue-cutter Ewing, under Captain Tengar, towed these boats from Wash-
Ington to Norfolk en route for the scene.of operations on Albemarle
Sound, and, at its conclusion, from Norfolk to Havre de Grace, for service
there, and finally back to Washington when the hatching season was
completed for the year. ' .

The revenue-cutter B, A, Stevens, under command of C&pt.'J G.
Baler, and stationed at Newbeérn, was also instruoted to render similar
aid; whenever necessary, in the Albemarle Sound waters. .
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To the Light-House Board of the Treasury Department is due the
means of initiating and prosecuting important observations upon water
temperatures in the vicinity of various light-houses and light-ships along
the coast the necessary blanks being furnished by the Commission.
These, when filled, were delivered to the light-house inspectors and by
them forwarded through the Light-House Board to the Commission.

The War Department has furnished eight Springfield rifles and eight
hundred cartridges for the purpose of the protection of the United States
salmon-hatching station on the McCloud River against lawless depre-
dators, white and Indian. General McDowell also supplied a detail of
men for special service during the critical period of operations.

The Signal Office of the War Department, under General Myer, has
also extended important co-operation, by continuing the series of obser-
vations of water temperatures initiated several years ago at the request
of the Commission. It has been possible by this means to get a general
idea of the variations of temperature in the principal streams of the
country, and thus to supply, incidentally, information necessary to
judicious action in connection with the introduction of the different
kinds of food fish.

The observations taken at the sea-coast stations of the Signal-Office
are also of great importance in determining the conditions of the move-
ments of the pelagic fish, sach as the mackerel, menhaden, blue-fish, &e.;
and the extension of this system promised by the Chief Signal-Officer,
by yvhich all the coast telegraph and life-saving stations and light-houses
and light-ships are to be included in the series of observations and
furnished with the Dbest kind of instruments, is also of very great
importance.

Partly for the service of the Commission, and also.to assist in the com-
merce and fisherios of the coast, the Chief Signal-Officer rade Glouces-
ter a storm-warning station during the summer of 1878, thus adding
greatly to the facilities of the work. The forecasts of wea’oher were also
sent daily, arriving some time before the receipt of the Boston papers.

To the Patent Office of the Interior Departient is due, through Dr.
Dyrenforth, chief examiner, a list of all the patents relating to fish and
fish culture issued in Great Britain and some other countries, as well as
in the United States.

For the purpose of better facilitating the opera?tlons at the McCloud
River salmon station the Post-Office Department authorized the estab-
lishment of the post-office of Baird, in Shasta County, by means of which
the station and its vicinity generally are provided with the necessary
postal facilities. Previously, the nearest convenient post-office had been
at Redding, 2 number of miles distant, and for the receipt of the mail
therefrom the station was dependent upon the courtesy of the stage-
drivers.

To Colonel Casey, Superintendent of Public Buildings and Grounds
jn Washington, the Commission is indebted for the construction and
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improvement of the carp ponds on Monument Lot, the work being exe-
cuted with great economy and with satisfactory results. i
The public and official acknowledgments of the Commission for im-
portant services rendered are also equally due to many private establl§h-
ments and individuals, The most important of these is the Maryland Tish
Commission, under the direction of Mr. T. B. Fergusﬁn. By combining
operations at various times with this organization, the United States
Commission has been enabled not only to secure the valuable superin-
tendence and aid of Mr, Ferguson in its work, but the free use of im-
portant apparatus, and a consequent reduction of the absolute expense.
The Druid Hill Park Commission, of the city of Baltimore, is also
entitled to mention in this connection for authorizing the use of the park
for the cultivation by the Commission of the German carp, golden ide,
and other fishes. For this purpose it constructed several ponds at
a large expense to itself, for the continued culture of these fish, thus
serving as an auxiliary station to the establishment at Washington.
This is a matter of very great importance, as the ponds in Washington
are very low, and the locality has been overfiowed by the Potomac
River several t-imes‘wi'thin the last thirty years; and as this may at
any time occur again, involving the loss of all the fish, the Baltimore
station will furnish the means of renewing the supply at Washington.
A large number of railroads throughout the country, a list of which
will be furnished hereafter (see p. xxxvii-xxxviii), have also co-operated
with the Commission. The special favor conferred is that of receiving
quartermaster’s orders for the transportation of messengers, and in per-
mitting the cans containing the young fish to e carried in the baggage
cars of express trains without extra charge, and allowing at the same
thwe the attendance of one or more messengers.
The extent of this favor can be better appreciated by the fact that
Dot unfrequently there are two messengers, with twelve to eighteen 50-
quart milk cans filled with water, to be transported on a passenger train.

ACkT}O‘Vledgments due to .other co-operating bodies and to individ-
uals, will be made in their proper place. .

B.—~INQUIRY INTO THE HISTORY AND STATISTICS OF
A FOOD-FISHES. :

4,—FIELD OPERATIONS DURING THE SUMMER OF 1878.

~The ability to carry on the researches along the coast of the United
States, for the purpose of solving the problems referred to in a preceding.
Page, has been dependent in a great measure upon the facilities fur-
nished by the Navy Department for the purpose; and I have already
mentioned that the liberal interpretation of the law of Congress made,
by the predecessor of the present Secretary of the Navy and carried out

¥ the latter in the earlier years of his administration, has been continued,
during the year 1878,
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The United States steamer Speedwell, assigned to the United States
Fish Commission in 1877, was also placed at its disposal in 1878. Com-
mander L. A. Beardslee, who had been in charge of the steamer Blue-
Light during the field-work of 1873, 1874, and 1875, was placed in com-
mand of the Speedwell; Commander Kellogg, who ¥as in charge of the
vessel in 1877, having been assigned to other duty.

All the necessary repairs to the Speedwell were made at the Ports-
mouth navy-yard, at which place she had been laid up during the preced-
ing winter.

After a careful inquiry into of different points on the sea-coast from
which a critical scientific research might profitably be made in the in-
terest of the fisheries, Gloucester, Mass., was selected, and on the 9th of
July I established my headquarters there for the season, accompanied
by the entire clerical force of the Commission.

After due inquiry, a suitable wharf and buildings were rented on Fort
Hill, at the mouth-of Gloucester Harbor. - Rooms for laboratories, offices,
storage, &c., as also a large apartment, used afterwards for the hatching
of codfish, were included in the accommodations supplied. The wharf,
directly on which the buildings were situated, fronted about 150 feet on
two sides.

The Speedwell arrived on the 18th of July, and from that time until
her departure, on the 30th of September, the work was carried on without
serious interruption other than that caused by the weather, excepting
for one period, from the 4th of August until the 14th, when she was at
Portsmouth undergoing certain necessary repairs.

The personnel of the Speedwell consisted, in addition to her com-
mander, Captain Beardslee, of Dr. J. F. Bransford surgeon; H. E.
Drury, paymaster; R. W. Galt, engineer; James H. Smlth executive
officer; James. H. Kubl, mate. The wharf, buildings, a,nd apparatus
were in charge of Capt. H. C. Chester, under whose superintendence
also the work of.dredging and trawling was usually conducted. The
total force of the steamer, including petty officers and men, amounted

to about 40.

The laboratory work was, as usual, under the special eharge of Mr.
G. Brown Goode and Prof. A. E. Verrill; Mr. Goode, aided by Dr. Bean,
taking charge more particularly of the fishes, while Professor Verrill,
agsisted by Mr. Richard Rathbun, and for a portion of the time by Mr
Warren Upham, superintended the dredging and trawllng work and
the collection of marine invertebrates.

For a portion of the season Dr. W. G. Farlow was engaged in carry-
ing on some researches into the peculiar condition to which salted cod-
fish is liable during the moist summer weather. Small red specks show
thewselves upon the fish and rapidly spread, in time covering it com-
pletely. This is accompanied by a tendency to decomposition, which
spoils the fish for market. As a very important subject, [ invited Dr.
Farlow’s attention to it, and his report will be found in the appendix
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herewith. He considers the affection to be due to the presence of a
minute red alga, possibly derived from the salt used in curing the
fish. The Cadiz salt, examined by him, was found to contain the spores
of this alga in' large quantity, being tinted of a pink color thereby.
These were doubtless derived from the vats or evaporating places of the
salt. The Trapani salt, also used by the fishermen of (loucester, was
found to be free from this admixture, and its use is therefore recom-
mended. The attempt to eradicate the affection will require that the
holds of the vessels and the salt-houses be kept perfectly free from the
introduction of thig plant.

During a visit by Prof. W. O. Atwater to Gloucester, during the sun%-
Iner, an arrangement was made with him to prosecute a series of investi-
gations upon the food-qualities of various species of fishes and their
availability for the manufacture of fertilizers, involving many chemical
analyses. .

The various researches prosecuted during the summer’s campaign will
be presented hereafter in the form of special reports.

The usnal collections were made, especially by means of the dredge
and trawl, and the specimens secured are held for the National Museum
and for distribution to educational establishments throughout the United
States.

An extremely valuable mass of information was obtained during the
summer, by Mr., Goode, in connection with the early history of the Glou-
cester fisheries, and by means of questioning some old fishermen and
sailors he secured full details as to the inception and early history of
the mackerel, halibut, cod, and other fisheries. This will be embodied
With the series of investigations undertaken for the purpose of securing

- 8tatistical information on the American fisheries, the importance of ’
Wwhick was referred to in the previous report. Many specimens of fishery
apparatus were glgo secured, some of them obsolete: or displaced by
modern apparatus, others illustrating the present condition of opera-
tions; all, however, of interest,

In addition to the collections made, many soundings and temperatures
of the water were taken, the condition of the bottom ascertained, &e.; and
animportant generalization was made by Professor Verrill, based upon

certain collections of foggi] remains brought in by fishermen from various

Darts of the fishing banks. These were evidently of Tertiary age, but of a

formation and distribution differing remarkably from anything known

on the mainland, and Suggesting to Professor Verrill the existence of a

Tertiary deposit off the Coast, hitherto unknown. While some of the

Species are the same as those found on the mainland, others are entirely

different anq appear to be new to science.

The work of the Commission was greatly facilitated during the period
of its stay by the establishment, by order of General Myer, of a storm-
Warning station at Gloucester. This Wwas erected on the top of the cus-
tOm-house, one of the highest edifices in the city and visible for a great
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distance. Apart from its aid to the work of the Commission it engbled
the large fleet of Gloucester fishermen to regulate their departure to sea
with great advantage.

Asusual, the Commission had many visitors during the summer ; some
for the purpose of taking a special part in its work, and others to famil-
iarize themselves with its general operations.

Among the visitors were a number of gentlemen belonging to the
Boston Tish Bureau, and familiar with the coast fisheries, to whom I
had the pleasure of exhibiting the Pole flounder, seen by them for the
first time. A similar experience was had with fish merchants and skip-
' pers of Gloucester. Reporters from the principal Boston papers, and
some {rom New York, were also included in the number of those receiv-
ing the attention of the Commission.

A special incident of the season was a call from the Secretary of the
Navy, Hon. R. W. Thompson, on the Tallapoosa, on the 25th of July.
The Secretary was accompanied by several of the officers of the depart-
ment, as the chief naval constructor,the chief engineer, the Paymaster-
General, the attending surgeon, &c. The vessel remained in port for
two days, and the occasion was taken to show the Secretary and party
the operations of the Commission on the Speedwell, in the way of trawl-
ing and dredging.

For the purpose of determining more particularly the character of the
animal life on the Grand Banks, especially of the ocean birds, which are
used in great numbers by the fishermen for bait; I made arrangements
witlh Captain Collius to carry Mr. R. L. Newcomb on a halibut trip to
the banks. He was absent from the 28th of August to the 18th of Sep-
tember, and brought back many interesting specimens of birds as well
as of marine invertebrates. It was found that the birds serving as bait
were for the most part a species of petrel, of which many hundreds are
often taken on a single trip by means of the hook and line.

The most active field-work of the Commission closed for the season
on the departure of Professor Verrill on the 12th of September; but
other branches were continued until the departure of the Speedwell for
‘Washington on the 30th of that month. She reached her station in good
season and was laid up in the Washington navy-yard for the winter.

I remained in Gloucester until the 15th of October for the purpose of
finishing up certain statistical inquiries and of making the necessary
arrangements for the prepagation of codfish, to which reference will be
made in a succeeding section of the report. Leaving on the 15th, I
reached Washington with my party on the 24th. Mr. Milner, with Mr.
R. E. Earll, Frank N. Clark, and Capt. H. C. Chester remained behind
in connection with the last-mentioned interest.
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C.—THE PROPAGATION OF FOOD FISHES..

5.—WORK ACCOMPLISHED IN 1878.

The Quinnat or California 8almon (Salmo quinnat).

The McCloud River Station.—The heavy rains of the winter of 187?—
1878, and during the spring of the latter year, caused great damage in _
the valley of the McCloud River, and especially to the works on the
Umited States Salmon Reservation. Many of the buildings were swept_:
away, and the dam and works for raising water to the hatching-house
were entirely ruined. A spécial allowance of $2,5600 was made to Mr.
Stone for restoring the station to the proper condition ; and, reaching the
ground on the 9th of May, he immediately went to work to reduce the
disorder and render the works satisfactory for future operations.

The establishment by the Postmaster-General of the post-office of
Baird, on the reservation, on the 3d of May, 1878, was of very great
8ervice to the Qommission in keeping up its communication with the
outside world. Previously the nearest convenient post-office was that
of Redding, 22 miles distant, and the party at the works was dependent
upon the eourtesy of the stage-drivers for bringing along the mail.
This act proved of service, not only to thé reservation itself, but to the

Settlers scattered around, who appreciated the advantage to them in
diminishing their travel.

As in previous years, there were various alarms in regard to lawless
whites and India;

08 who threatened to raid the establishment and burn
the buildings, as also to take possession of the penned-up fish, and thus
nullify the work of the Commission. An application made to the War
Department for arms was met by the issue of eight Springfield rifles
and eight hundred cartridges. This equipment, supplemented by the
detail by General MeDowell of some soldiers, placed the establishment
In & satisfactory condition of defense, and no violence was attempted.
The season of 1878 proved to be the most productive in the history of
the establishment, ang the number of eggs obtained, fourteen millions,
was truly enormous, far exceeding those taken in any one season by all”
the salmon establishments in the world put together. According to Mr.
Stone’s estimate 18,000,000 could easily have been secured if desired,
but the take was limited to the number applied for by the State com-
Iissioners and those needed to maintain the supply in the Sacramento:
River. ‘
The first eggs of the season were taken on the 20th of August, and
from that time until the 5th of October, when the last car was loaded
with salmon €ggs, the time of Mr. Stone and his assistants was employed
without intermission, The fish were unusually abundant, thousapds
being often taken af 2 haul,
A notable feature in the season was the small size of the parent fish,
these averaging less than nine pounds, some of the mother fish, full of
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ripe eggs, weighing only from six to eight pounds. This, Mr. Stone
thinks, is due to the stoppage of the large salmon by the fishing at the
canneries on the Lower Sacramento, allowing only the smaller fishes to
pass. : : '

It will doubtless somewhat astonish many persons at the East who
are not familiar with the scale of operations on which the business is
conducted at the West, to be told that from seven to nine thousand
salmon were several times taken at the station in a single day.

The number of eggs actually secured and embryonized was so large
that two cars were required to transport them to the East. Of these,
the first left Redding with 4,000,000 on thé 29th of September, arriving
at Chicago on the 3d of October. The second, with 3,250,000, arrived
at Chicago on the 7th of October. They were met by Mr. Fred. Matbher,
and the distribution was immediately made from that city by express.
The details of distribution will be found in the schedule attached to Mr.
Stone’s report. °

As usnal, a large number were hatched out and planted in the Mc-
Cloud, for the purpose of keeping up the supply in the Sacramento,
2,500,000 being thus treated; 500,000 eggs were presented to Canada,
100 000 to England, 100,000 to France, 100,000 to Holland, 250,000 to
Germany, and 200,000 were sent to New Zeuland

In the report tor 1877 mention is made of the shipment to various
foreign countries of California salmon. The half million of eggs sent to
New Zealand arrived in perfect condition, and were distributed by the
govdrnment, to the several provinces. The latest advices speak of the

young fish being seen in every direction, and promising to be the ances-
tors of a numerous progeny. Owing to various causes, however, the
consignments to Germany, France, England, and the Netherlands in
1877, were failures, only about 25,000 eggs of the German lot surviving. -
These had been packed in a specml manner by Mr. Mather, and escaped
the fate of the rest. _
- Owing to the very high opinion entertained by European fish culturists
of the California salmon as a food fish, both on account of the case of
-its cultivation and the fact that it res1sts higher temperatures of water
than the Atlantic salmon, it was determined to renew the experiment,
by a transmission in 1878; and Mr. Mather was authorized to repack
the eggs in his own way and accompany them to their destination. In
accordance with instructions he, therefore, met the car containing the
eggs from California at Chicago and received 250,000 for Germany,
100,000 for France, 100,000 for Great Britain, and 100 000 for the Neth-
erlands These he carrledt;o his residence at Newark, and after repack-
ing them by his own method, he took passage by the Bremen steamer
Oder, and arrived at Bremerhaven on the 23d of October. The con-
signment for France was shipped from Southampton, on the way, and
that for England was sent, for' the most part, to the Southport Aqua-
rium. The eggs for the Net;herlands were met by an agent of the gov-
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érnment at Bremen and transported to Amsterdam, where they were
hatched out by the Zoological Garden. - :

The new venture proved to be a perfect success, a very small percent-
age of the eggs failing to be hatched out. Of the eggs of thc? German
consignment, 45,000 were sent directly to Mr. Haack at Hiiningen, for
introduction into the Rhine. One hundred and fifteen thousand were
sent to Mr. Schuster, at Freiburg, for the Danube and the Rhine; and
30,000 to Hameln, for the river Weser. Various smaller lots were dis-
tributed to other places ; and all were successfully hatched out and-
placed in their destined waters.

The 100,000 sent to France were also hatched out with comparatively
small loss ahd introduced into various rivers of the republic. Those for
the Netherlands were equally successful. The number actually received
in Amsterdam was estimated at 85,000, and of these over 60,000 pro-
duced healthy fish, and were planted in various streams.

In the general table of distribution of California salmon will be found
the indications of the various streams in which the fish were placed
Tespectively. .

Later in the season a consignment of the land-locked salmon was sent
tothe Société d’Acclimatation in Paris. These, however, owing to some
unexplained casualty, arrived in poor condition, and comparatively few
were saved.

Full details in regard to the work at the McCloud River station will
be found in Mr. Stone's article, given in the Appendix.

Clackamas Station.—In the report of 1877 reference is made to the
fears of the salmon-canners on the Columbia River as to a threatened
diminution of the fish, and to the arrangement made through Mr. Stone
for the establishment of a station for artificial propagation. This, after
considerable delay, was established in the Olackamas River, but owing
to the lateness of the season when the work was completed only a small

. humber of eggs were obtained. These were supplemented by a trans-
mission from the MeCloud River, and a successful result accomplished.

The work was continned in 1878; but the funds available for the pur-
pose being very limited, I agreed to assign a portion, not to exceed
5,000 of the appropriation, to the work, believing that in so doing I

Was properly carrying out the intention of Congress.

The first eggs were talcen on the 5th of September ; and up to the 30th
2,081,000 had been taken from 478 females. Some casualties were expe-
rienced in the course of the season by the heavy rains, which caused the
dam to break; but a reasonable percentage of eggs was satisfactorily
hatched out and introduced into the river. The principal part of the
hatching and depositing in the river was done between the 24th of De-
cember, 1878, and the 2d of J. anuary, 1879, the number of young turned
In being estimated at 1,203,000 The percentage of loss would have
been much less but for the necessity at one time of moving the eggs
from the hatching house to the river and back on account of a flood. ..
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. The details of the work will be found in the appended report of Mr.
William F. Hubbard, the assistant superintendent. '

At the close of the season it was found that the bills, in regard to
which proper vouchers could be rendered, and applicable to the actual
work, and not simply to the construction of permanent improvements,
amounted to about $3,600, which was duly paid to Mr. J. G. Megler, the
secretary of the Oregon and Washington Fish Propagation Company, to
which the works belonged.

Proposed salmon-hatching station for the Southern States.—It-is well
known to all fish culturists that the expense of moving impregnated
eggs of fish is very much less than that of transporting the same number
of the young fish, as the former, with proper precautions, can be for-
warded by express to any part of the United States, while the latter
require the constant care and attendance of a messenger, and a much
larger space, in proportion, for their accommodation.

The demand for the California salmon on the part of the southern
and middle tier of Missgissippi Valley States has suggested the pro-
priety of a station where the eggs can Le received and hatched, and
from which the fry can be distributed at much less expense than from
Baltimore, Maryland; Northville, Michigan, and other stations, where
the hatehing in question has been carried on.

An extensive correspondence was entered into with parties in Ten-
nessee, Northern Alabama, Mississippi, &c., and several points were vis-
ited by Mr. Clark to ascertain their adaptation for the purpose. The
especial requisites are, an ample supply of pure spring water of a tem-
perature as much under 60° as possible; a proper fall of water; and con-
venient relation to a railroad center from which the fish can be distrib-
uted to assigned depositaries. Of course the place must be healthy,
and one where the desired facilities will be freely granted by the owners
of the ground.

Several localities were found possessing more or less of the necessary
requisites. Among these were Huntsville, Ala.; Vicksburg, Miss.; Bon
Aqua Springs, Tenn.; Birmingham, Ala., &e. The highest tempera-
ture found, of 633°, was at Vicksburg; the lowest, about 59°. The
outbreak of the yellow fever in Tennessee during the summer of 1878
prevented any action on the subject. This, however, is only deferred for
the present, and it is hoped that another season, when a selection will be
arrived at, it will be possible to arrange a temporary establishment
where the eggs of California salmon and possibly of California trout
may be successfully hatched. It will notbe necessary to keep the works
in operation for more than a month for either of these occasions; so that,
the expense will be comparatively trifling.

Atlantic salmon (Salmo salar.)
In view of the uncertainty as to the results of earlier efforts connected
with securing the eggs of the Atlantic salmon, operations were sus-
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bended in 1877, and this intermission continued in 187 8, it being thought
desirable to wait for evidence that the work had been successful.

I am happy to say that during the present year the indications of suc-
cess have been 50 unquestionable as to warrant the re-establishment of
the Bucksport station, and it is hoped that the result for 1879 will show
- @ good progress in this connection. It may be stated in general terms

that nearly every stream on the Atlantic coast as far south as the
Susquehanna in which young salmon were introduced as far back as
1874 and 1875 hasg proved to contain adult spawning fish in 1878.

An exact statement of the catch of salmon in the rivers along the
coast is impossible, but the daily newspapers have been filled with the
records of capture from Denny’s River, in Eastern Maine, to the Susque-
hanna, in Maryland. In addition to this the correspondence of the Com-
mission contains numerous references to captures of salmon, some of
which I will proceed to present.

The increase in- the rivers of Maine, although decided, has not been
much a matter of specific statement, as the salmon have never been en-
tirely absent from its waters, and consequently their occurrence in the
rivers excited less remark.* The case was quite different, however, in
the Merrimack, where salmon of late years have only been seen at very
rare intervals. As the result of the action of the commissioners of
Maine and New Hampshire, large numbers of salmon were observed
while ascending the fishway in the dam at Lowell for the purpose of
performing ‘the function of spawning in the headwaters of the rivers,
especially in the Pemigewasset, where many young were afterward seen.

For the details of these runs of salmon I refer to the extracts from the

rt?ports of the commissioners of Massachusetts and New Hampshire
given in the Appendix.

‘In October, 1878, a salmon weighing 11 pounds was caught in Narra-

gansett B'ay, between Narragansett and Wickford. Other instances of
captures in the game waters are recorded.

The weirs in Martha’s Vineyard Sound, especially at Menemsha, se-
cured a considerable number of salmon, most of which were sent to the

*In connection with the subject of salmon in Maine, it should be borne in mind that
the fish from which the g8 are taken at the Penobscot or Bucksport station are not
destroyed by tho Operation, but are returned to the water uninjured. Mr. Atkins has .
been in the habit of nﬁlxing a platinum tag to each fish before returning it to the
water, bearing o nomber corresponding to a record of the date of capture, the weight
Defore 8pawning, the weight of the eggs taken, and the weight of the fish when restored
t? the water. Mcr. Atkins found several instances of a second capture of the same
fish. Thus he records No. 768 as having been stripped on the 1st of Novewber, 1875.

-It then woigheq 21 Ppounds 7 ounces, and yielded 5 pounds 7 ounces of eggs. When
turmed back into the river it weighed 15 pounds. The same fish was recaptured at
Lincolnville, Me., on the 14th of June, 1877, weighing 26 pounds.

Anothor fish, No. 1010, which ou the 9¢h of November, 1875, weighed 18 pounds £

Yunces, had 4 pounds 10 ounces of eggs, and when dismjssed weighed 134 pounds, was
Totaken, also near Liycolnville, on the 13th of June, 1877, weighing 30§ pounds, thus

showing an increaso of 124 pounds in two years.
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New York market with the other captures. The greatest success was,
however, experienced in the Connecticut, where the catchi from the be-
ginning to the end of the season is considered as amounting to not less
than 600 individuals, varying in size from 9 to 20 pounds, most of them
finding a market in New York. A great deal of enthusiasm was excited
in the early part of the season by these captures, and the fish first taken
were sold readily for a dollar per pound, and even more.

One of the earliest catches in the Connecticut was on the 4th of May,
when a fish weighing 11 pounds was sent to Benjamin West, of New
York, from Saybrook. On the 10th of May Mr. S. B. Miller reported a
salmon taken in a seine near the west end of Long Island. Two were
taken eight miles from the mouth of the Connecticut on the previous
day, and on the same day 12 other salmon were received in New York
from the Connecticut, one weighing 19 pounds, and all selling for from
85 cents to 31 per pound. Mr. James A. Bill, fish commissioner of Con-
necticut, on the 14th day of May informed me that within his knowledge
80 fish had been taken up to that time in the Connecticut River between
its mouth and Windsor, these varying from 8} to 18 pounds in weight.
From 6 to 12 were captured daily.

It is known that in addition to what were caught by the fishermen in
the Connecticut many others entered it, as shown by the holes made in
the gill-nets, These holes were at first supposed to be caused by stur-
geons, but it was subsequently ascertained that they were due to large
salmon that could not be held by the thin twine.

There were no authentic cases of the occurrence of salmon in the Hud-
son during the year. This is easily explicable from the fact thatno young
were introduced by the commissioners of the State, they being unwilling
to take any steps in this direction until the proper means for their pro:
tection, as well as that of the shad, against the gill and stake nets should
be passed by the legislature. A very few planted by private enterprise
yielded no positive result, although several rumors of captures were
given in the newspapers.

The case was very different in regard to the Delaware River; in which
quite a number of deposits were made, partly by the fish commissigns
of the State and of the United States, and partly by individuals. The
earliest introduction of salmon in this river was made in 1871 by Mr.
Thaddeus Norris at the expense of some public-spirited citizens of Phila--
delphia, the eggs having been hatched out on the Hudson River, and
the young transported to the Delaware. Ounly about 2,000 survived the
Jjourney. In 1872 12,000 eggs were purchased of Mr. Wilmot, at New-
castle, Ontario, and hatched out near Easton, Pa., with a loss of only
ten per cent. The young were placed in the Bushkill, a tributary of the
Delaware, near Easton.

The next lot of salmon planted in the Delaware consisted of 5,000 fry,
the sole product of 750,000 eggs received from Germany by the United
States Fish Commission, in the winter of 187273, C
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These were hatched out by Dr. Slack, at Bloomsburg, and plamt;eg1 ils
the Muscanetnong in the spring of 1873.. Subsequently the col(;l.t i
sioners of New J ersey and Pennsylvania introduced other lots, anultl of
difficult to say how many of these deposits contributed to the results
1878. . ) ' £ 1877

The first show of salmon in the Delaware was in the autumn o _ t’:
when a large fish was seen directly engaged in the act 9t spawmngﬁa;
the mouth of the Bushkil] River, this quite probably being one of Mr.
Norris’s fish. It wag killed by a rifle-ball in ignorance of its fcrue cha»ll‘-
acter, and sent to me for identification. It is now preserved in the col-
lections of the Nationa] Museum.

On the 19th of January Dr. Abbott, of Trenton, reported the cap-
ture of 2 salmon 16 inches in length at Trenton, this being probably
grt)ls:the 6th of April Mr. B. J. Anderson, fish comtpis§i0ner of New
Jersey, announced the taking of two salmon, one weighing 18 and the
other 23} pounds, in-the Delaware, One of these was also sent to the
United States commission at Washington, where it is preserved, to-
gether with an excellent cast.

Later in the year the catches in the Delaware were quite nUIMerous,

total number, according to the fish commissioner of the State,
amounting to some hundreds, .

The southernmost locality in which salmon have beep takgn is tI}e
Susquehanna, a fine one of 19 pounds having been caughtin a gill-net in
the vicinity of Spesutie Island, just below Havre de Grace, and obtall}ed
by Mr. James W, Milner, in charge of the United States shad-hatchm.g
Operations there, and sent to Washington. This wasa fresh-rug fish, in
Derfect condition, and formed the subject of an admirable drawing and
Plaster cagt, Tt Probably was derived from a lot of salmon planted by

Mr. Ferguson, fish commissioer of Maryland, in one of the tributaries
of the Susquehanna. . |

For fuller details of the <;ccurrence of salmon in the Eastern and Mid-
dle States an. \

d in Maryland I refer to the appendix, where a condensed

statement, as prepareq by Mr. C. W. Smiley from reports of State com-
missioners, will be found,

‘While these facts show conclusively that the experiment, of introdue-
Ing the Salmo salar into t

he more northern rivers of the Atlantic States
by the United States has been a success, it will be readily understood
that the great object will be to establish g continued run to be kept up
by naturally spawned fish, a result which should be continually aimed
at. It is not to be expected that the general government or the States
Wwill continue Indefinitely their effort to obtain eggs and plant the yo‘mi ‘
fish, especially ag the time may come when this resource will not be a
heir commanq, ' . ‘ .
ere rivers are entirely destitute of salmon, either from m:l ?:1 ‘
baustion of the supply or from never having existed there, artificial
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propagation must begin the work. But unless this is supplemented by
the enactment and enforcement of laws forbidding absolutely the cap-
ture of the fish for a period of four to six years, and then establishing
a close time of several days in each week up to a certain period, after
which no fish at all shall be taken, the efforts now being made might as
well be intermitted first as last. There is no object in going to the ex-
pense for the purpose of furnishing a few fishermen with a supply
of fish to be sold for their benefit, and not administered for the good
of the community. The magnitude of the results will be in direct pro-
portion to the enactment and enforcement of the proper legislation.

Schoodic salmon (Salmo salar, subsp. Sebago.)

Grand Lake Stream Station.—Of the various species of Salmonide,
treated by the United States Fish Commission, the fish variously known
as landlocked salmon, Schoodic salmon, Sebago salmon, Glover’s salmon,
'Win-ni-nish, &e., is one that is most eagerly sought after by State fish com-
missioners, fishing clubs, and fish culturists generally. Anexactminiature
of theseasalmon or Salmo salar in appearance, flavor, game qualities, &ec.,
the difference in size was for a longtime considered sufficient toestablish
itas a distinct species. Late researches, however, prosecuted by Profes-
sor Gill and Professor Jordan, among the large collections at Washing-
ton, have satisfied these gentlemen that it must be regarded as a
dwarfed form, hardly even a variety, of the Salmo salar, owing its reduced
proportions to its abode in lakes or ponds, and consequently more lim-
ited range than it would havein the ocean,although its continual sojourn
in fresh water may have had something to do withit. The westernmost
locality where it is found on the New England coast appears to be Se-
bago Pond, a large body of water which discharges into Casco Bay,
north of Portland. Here it is called Sebago salmon or Sebago trout,
and attains a considerably larger size than in most other waters, as
in the Sebec Lakes, northwest of Bangor, in certain ponds in the Monnt
Desert region, and the Schoodic Lakes of Maine and New Brunswick,
which are perhaps its best-known localities. It is also seen in the Saint
John’s River aud certain ponds of New Brunswick and Nova Scotia, as
well as in the tributaries of the Saint Lawrence. To what extent it is
taken on the south shore of the Gulf of Saint Lawrence or on the coast
of Labrador, I am unable to say.

In various parts of the British provinces it is known as the Win-ni-
nish, which would perhaps be a much more appropriate appellation than
the term landlocked salmon, since other species of the Salmonids pre-
sent themselves under similar circumstances. A. similar variety occurs
in Sweden, and possibly elsewhere in Europe, and relating to the same
species, Salmo salar. N

In the opinion of many persons, and especially of Mr. Samuel Wilmot,:
the salmon of Lake Ontario belongs to the same. division, although in
size it more nearly corresponds with the sea-going salmon. Iormerly:
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immense numbers of these fish existed in Lake Erie and ascended its
tributaries on both the Oanadian and American sides to spawn.
They have, however, for the most part, been exterminated on the
American side, and but for the efforts of Mr, Wilmot would probably
haveexperienced thesame fate onthe northshore. A number of yearsago,
however, that gentleman, finding a few pairs in a small tributa,ry. of Lake
Ontario, near Newcastle, undertook their artifieial propagation, and
80 successful were his efforts that he increased the number enormously,
although no great increase in the number of captures has resulted. This
is probably due to the fact that they cannot be taken at the time when
they are fresh run and in good condition for food., Their present spawn-
ing-grounds are very near the lake, and, as in the short rivers of Cali-
.form'a, they come into the streams only when they are nearly ripe, and
remain g very short time, returning at once to the lake. Tt would seem
that, to have a satisfactory river salmon fishery, the stream must be
long enough for the fish to remain a considerablo time in it, so that they
may enter it before they are ripe and give an opportunity for their cap-
tare by suitable devices, '

The advantages of this landlocked form, which, so far as the United
States Fish Commission ig concerned, it is proposed hereafter to term
the Schoodie salmon, unless the name Win-ni-nish be considered prefer-
able, are the readiness with which the eggs can be obtained, the hardi-
ness of the fish, and their perfect adaptability to a great variety of
circumstances and temperature. They are said to resist warmth of
Water better than even the brook trout and to be an available fish not
only for lakes and ponds, but also for long reaches of deep water in
Izivers through which there is comparatively little current, such as are
found in the Saint John’s River in New Brunswick and elsewhere.

The Schoodic salmon has, for several years, occupied the attention of
the United States Figh Commission, and the successive reports will show
What has been done in thig connection. A trial made several years ago
in Sebec Lake and this year at Sebago Pond, have led to the conclusion
that the Schoodic lakeg of Maine, and perhaps New Brunswick, will fur-
nish the best stationg for the collection and distribution of eggs. The
locality controlled by the United States Fish Oommission is situated not
far from the tannery of the Messrs. Shaw Brothers, on Grand Lake
Stream, the outlet of Grand Lake, one of the Schoodic chain of eastern
Maine, and at no great distance to the west of Calais. This, for wany
years, had been the resort of fishermen in the proper season, the fish
oceurring in immense numbers and furnishing admirable sport. By ar-
rangement with the Messrs. Shaw, certain privileges of water and fish-
Ing were obtaineq by payment of an annual rental, on theusual condition
a8 established by the laws of Maine, that one-fourth of the eggs obtained
s}lould be hatched out and the young returned to the watérs. In addi-
tion to this, a considerable per-cent. of the remainder goes into_ the‘
Waters of the State in otherlocalities. Here,the United States,in conjunc-:

mp
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tion with the States of Maine, Massachusetts, New Hampshire, and Con-
necticut (two or more of them), has carried on operations under the
superintendence of Mr. Charles G. Atking and with varying success, for
which reference may be made to the detailed report of Mr. Atkins.
There have been some difficulties from time to time in getting a proper
head of water for developing the eggs to a suitable stage for shipping,
and numerous obstacles have been found in the securing of the fish.
These, however, have now all been palliated or overcome.

The taking of eggs in 1878 was begun on the 7th of November, and
closed on the 4th of December, at which time the return of the parent
fish to the lake ended. The total number of eggs for the season amounted
to 1,723,000, One great advantage connected with the taking of eggs
from salmon as well as trout is that the parents are not injured, but by
careful handling may be returned to the water in good condition, so that
another year they may yield an additional supply. Great care is exer-
cised in this respect, so that neither at Bucksport or Grand Lake Stream
are many fish absolutely lost.

‘While, by actual experiment, about 90.1 per-cent. of all the eggs taken
were impregnated and embryonized by the artificial process, scarcely
more than 10 per cent. would have been by natural propagation, If
we consider the immense number of even impregnated eggs consumed
by the white perch and other vermin of the lake, and compare the re-
mainder with the absolute propagation artificially, the vast dispropor-
tion of results can be readily appreciated.

Mn Atkins, in referring to the impregnation of the Schoodic salmon
states that at Bucksport the successful impregnation of 96 to 98 per
cent. of the sea salmon was accomplished. This difference from the ex-
perience with the former he considers to be due to possible circumstances
affecting the fish in their somewhat artificial detention in fresh water,
from which the sea-run individuals escape.

Owing to various circumstances beyond the control of Mr. Atkins, -
such as an abrupt change to colder weather, a certain portion of the eggs
collected were destroyed. Bat, of the 1,723,000, there were. 1,470,000
embryonized, or carried to that point where the oyes of the young fish
could be seen through the envelope. Ofthese, 370,000 were retained for
Grand Lake Stream, and of the remainder 1,110,000 were shipped by the
United States Fish Commission, and distributed among anumber of States.
The rest went to Massachusetts, Connecticut, and New Hampshire. Of
the 370,000 retained for Grand Lake Stream, 350,000 healthy young fish
were hatched out and turned into the water.

The details of the distribution of these fish will be found in the tables
of Mr. Atkins’s report, to which I refer for much interesting information.

Sebago Station.—An earnest appeal by Mr. E. M. Stilwell, fish com-
missioner of Maine, determined the United States Fish Commission te
make an experiment in regard to securing a supply of eggs of the Sebago
Pond variety of landlocked salmon, in view of its much greater size than :
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that found at Grand Lake Stream, and of the greater accesmb;hty of the
locality. . ;

It ‘?irll be remembered that the Sebago is a large stream, s‘tuatl‘?vﬁ
Southwestern Maine, which discharges through the Presumpscat . 1 1
Into Casco Bay to the north of Portland. The landlocked §almon foun "
in it have always been celebrated for their beauty and weight, a size o
six or eight and ten pounds, and even more being not u.nﬁ'equen‘t- ash

Unsuccessful efforts were made some yeaf ago to obtain Spawning sd
from Sebago Pond, for the purpose of securing their 6ggs. Itwasimagine 1
that, owing to the protection afforded by recent legislation and the remova.
of certain obstructions in the water, a new offort might be more satisfac-
tory. Acting upon this impression, Mr. Atkins was directed to e_sta})—
lish a station, for the purpose of an experiment, which he accordingly
did, leaving Mr. Buck, one of his assistants of long experience, in charg?.
After giving the matter a fair trial, the enterprise was abandonefl, as, with
all the devices in the way of nets, &c., only ten males and six females
were captured, and the entire number of fish entering the river for the
burpose of spawning was estimated at scarcely more than fifty. The
largest fish taken was a female, weighing 8 pounds 10 ounces after
Spawning, and the average was about three pounds.

Whitefish.—( Coregonus clupeiformis.)

The great amount of attention paid to the artificial propagatlon of the
Wwhitefish by the commissioners of the lake States, especially of New
York, Ohio, Michigan, and Wisconsin, has rendered it unnecessary for
the United States Commission to take up the subject to any great ex-
tent, although Mr. Frank N. Clark usually collects several hundreds
of thousands of eggs, and develops them at his fish-culture estab-
lishment at; Northviue, Mich., for any desired assignment. Tht?se, for
the most bart, have been sent to the commissioners of California, and

also to varioug DParties in Pennsylvania, New J ersey, Wisconsin, &c.
The actual

distribution made will be found in the appropriate page
of the tables,

Shad.—(4losa sapidissima, )
As in previous years,

the propagation and distribution of shad was
conducted under the a].

¢ and efficient superintendence of Mr. James W.
Milner, co-operating for a portion of the time with Mr. T. B. Ferguson,

the fish commissioner of Maryla-nd, whose lelp, as in previous years, i3
gratefully acknowledged. '

To Mr. Milner's report, in the appendix to the present volume, I refer
for details of the

work accomplished, confining myself here to a mere
abstract.

Albemarle Soung Station.—In previous reports reference has bee:;
Inade to the advantages of substituting Mr. Ferguson’s cone and. buqlégl
8pparatus for the floating bhatching-boxes, so unsat}sfactory in tla
Waters. Desirous of testing the experiment with this apparatus on
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large scale, operations were commenced much earlier in the season than
usual, and at a southern station, in Albemarle Sound. The barges used
by the Maryland commission in its work in 1877 were purchased and
thoroughly equipped by the United States Commission, and towed by
the revenue-cutter Ewing, in command of Captain Fengar, to Norfolk,
whence a private tug carried them to Avoca, & plantation and fishing
landing of Dr. W. R. Capehart, situated near the mouth of the Chowan
River. The Maryland stearfer Lookout was also employed in the serv-
ice by an arrangement with Mr. Ferguson.

In addition to the Lookout, a steam-launch, furnished by the Navy De-
partment, rendered essential aid in visiting distant landings for the col-
lection of spawn and in transporting young fish from the station to the
steamer for shipment via Franklin to various portions of the Southern
States.

The work commenced about the 1st of April, with the benefit of
every possible aid from Dr. Capehart, and up to the 1st of May about
10,000,000 eggs had been secured; the largest number taken in any one
night being 1,605,000, on the 15th of April. The shipments of fish to
remote points began on the 11th of April, amounting in all to about
5,000,000. These were distributed in part by the United States Commis-
gion, and in part by the fish commissioners of Maryland, North Caro-
lina, and Virginia, who were furnished with what they could well trans-
port to waters within these States.

A remarkable feature of the fishery season on the North Carolina
coast consisted in the unprecedented number of alewives, or fresh-water
herring, captured at various landings, as many as 400,000 having been
taken at one haul. The glut of these fish was so great, that at one time
they were sold at 50 cents per thousand; indeed, it became necessary
to stop using the seines ten days earlier than usual on account of the
diffienlty of handling so many fish.

Mr. Ferguson, having been appointed one of the Commissioners to the
Paris Exhibition, was obliged to leave Avoca before the close of the sea-
son, and the work was then continued by Mr. Milner and his assistants.
On the 2d of May the station was closed, and the barges and launches
were towed to Norfolk by the revenue- cutter E. A. Stevens. At Nor-
folk the Ewing again took charge of the tow and reached Havre de
Grace with her charge on the 11th of May, where the hatching work
was resumed under direction of Mr. Frank N. Clark—Mr. Milner, how-
ever, having general supervision.

The station selected this year at Havre de Grace was the same as that
used in 1877, namely, a sheltered harbor between Spesutia Island and
the western shore. The work was prosecuted on four barges and aided
by two navy launches, a second one having been furnished for the pur-
pose by the Navy Department.. The steamer Lookout was dispatched
to the Potomac for the purpose of collecting eggs of shad and hatching
them.on that river.
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The entire take of eggs at Havre de Grace amounted to 12,730,00?’
the largest number secured at one time bein £1,940,000 from 97 spawners,
on the 29th of May. The total shipments and distribution of fish from
this point amounted to over 9,000,000, .

In the absence of Mr. Ferguson, the interests of Maryland were eaxgd
for by Mr. Thomas Hughlett, another member of the State fish commis-
sion,

The total production of the season at the three stations of Avoca, the
Potomac, and at Havre de Grace amounted to 15,500,000 fish. The
shipments extended to all parts of the United States, as far even as
California, a fourth transmission having been made to the Sacramento
River—a stream in which the success of the work in the past has been
notably manifest. .

Special acknowledgments are due on the part of the United States
Fish Commission to Col. Marshall Parks, the president of the Albe-
marle and Chesapeake Canal, who not only tendered the use of the
canal, passing all of our vessels to and fro free of toll charges, but
having learned that toll had been collected from the steamer Lookout
on her first voyage of reconnaissance, made in December, 1876, gen-
erously refunded the amount collected.

Col. Parks has, throughout all of our operations on Albemarle Sound,
given us every aid, and by his cordial co-operation has evidenced his

interest in the development of the resources and the future prosperity
of that region.

A pleasant feature of the shad hatching operations at Havre de Grace
consisted in the visits made by various persons to the station. Thus,
on the 5th of June, I accompanied the President and the Secretary of
the Navy, with a Darty of other invited guests, in a special car, return-
Ing the same night, and at a later date, a number of members of Con-
gress. Many reporters from New York, Philadelphia, and Baltimore
also embraced the opportunity to become famifiar with the aims and
results of the Commission, and to publish an account of the same.

To complete the history of the operations of the year 1878, connected

with the propagation of shad on the Atlantic coast, I may remark
that Colonel McDonald, fish commissioner of Virginia, made a station
at Tobago Bay, nea;

r'the mouth of the Roanoke River, and hatched out
about 1,960,000 fish between the 3d of May and the 1st of June. All
of these were placed directly in the Roanoke, and cannot fail to make
their presence known within the next three or four years.

I am gratified in being able to state that the labors of the United
States Commission in introducing shad into new or depleted waters
have commenced to show results during the year 1878, Some of the
earliest efforts in regerd to stocking the rivers with shad were prosecuted
I connection with the Sacramento River, a shipment of 12,000 fish
having been made June 19, 1871, by Seth Green at the expense of the
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California commission, followed in subsequent years by transmissions by
the U. S. Fish Commission. The Sacramento River may now be consid-
ered as fairly supplied with fish, numerous adults having been taken
during the year, although they have been sold surreptitiously, in con-
sequence of a prohibitory law. It is to be hoped that with a few addi-
tional shipments the stock w111 soon be self-sustaining, and possibly that
the adjacent rivers north and south will receive an ample supply.

For the Mississippi Valley, we have a very satisfactory result of the
operations of the Fish Commission in the Ohio River at Louisville,
where several hundreds of fish were captured in 1878 and exposed for
sale in the Louisville market. The citizens are naturally jubilant at this
great addition to their food resources, and stoutly maintain that, com-
pared with the shad of the Connecticut, the Delaware, and the Susque-
hanna, those of the Ohio are by far the finest. Should this run con-
tinue, I hope to give farther information in regard to it in a future
report.

As nearly as wo can ascertain, these fish have all been derived from
a deposit of 30,000 made in the Allegheny River by Seth Green, and
200,000 by Mr. Wm. Clift in the year 1872, at Salamanca, in Western
New York, in both cases in behalf and at the expense of the U. S.
Commission.

For the purpose of ascertaining the facts in regard to the occurrence
of shad at points in the Mississippi Valley other than Louisville, the
commissioners of fisheries of Kentucky caused a circular of inquiry to
be published in the principal newspapers, asking to be informed on this
subject. Several responses were received, and among them one from
Mr. John T. Oliver, of Steubenville, Ohio, who on the 26th of Septem-
ber wrote to say that a number of shad were caught in the Ohio at that
place early in the season, on their way up, very many having been
brought into market. He urges the importance of legislative measures
for the protection of these fish, at least for a time, stating that two fish-
ermen at Wing and Wing Rock, three miles above Steubenville, on the
West Virginia side of the river, caught with hoop or set nets six or seven
bushels of shad.

Dr. Paul Sears, of Mount Carmel, Ill., also writes to say that parties
fishing with set nets in March, April, May, and June, caught what they
supposed to be a new species of hickory shad (Pomolobus mediocris), but
which he found on examination a different variety, in not having the
lower jaw protruding as in the hickory shad, and in being thicker below
the dorsal fin. These are points in which the true shad differs from
its ally, and render the fact of its occurrence at Mount Carmel unques-
tionable.

In addition to these statements, Mr. George Spangler announced on
the 3d of May the capture of about a dozen shad near Madison, Ind.
The first sold for a trifle, but the price rose considerably when the fish
were identified.
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Ma,
Mr. George F. Akers, of Nashville, Tenn., wrote on the 21st of May
taken during the year near Nashville.

that many shad were

a
On the 20th of March a four-pound shad was caught at Wetumpka,

Ala., in the Coosa River, and on the 18th of April several Shag ez:;‘;
taken at Rome, in George Creek, according to the report of Dr.

A, Hampton,

Specimens of the Ohio River and Alabama shad were sent to the
National Museum for identification. ) .
A very decided increase in the catch of shad in the Roanoke nge; 11;
1878 is ascribed to the fact of the introduction of so many young ; : lh
previous years, as the result of the operations of the United States Fis
Commission on that river.
It may here be remarked that the fishermen, at least on the Potomac
.and in Albemarle Sound, distingunish what they call a May shad, a fish
coming in later than the ordinary shad, in Albemarle Spund appear-
ing from the middle to the end of May. These are said to be very

fat, with short, thick tails, and with
‘Whether we are to estal)
the herring, one composi

been shown fo

the back more golden than bll.le.
lish two species of shad, as has been done with
0g an earlier run and another a later, has not

T want of sufficient material.

Herring.—( Clupea harengus.)

Experiments Prosecuted at Gloucester before the eggs of th.e c.od were
ripe showed satisfactorily that the sea herring could be multiplied arti-

ficially on g sufficiently large scale

‘run of th

for economical purposes. A large

0 8pawning fish came on the coast in October, and, for a few

-days at least, ripe ©ggs could be had in any desired abundance.

Mr. Clarke fitted n

Tatus, 80 that the same

-Partments, The glas
dropped. upon them,
portion of the milt b
duced so as to diln
-duce the desired imp

8

P an extempore apparatus by placing slides of glass
vertically in a long box,

somewhat in the style of the Willia,u.lson appa-
water was made to flow through a series of com-

Plate was laid flat in shallow pans, and the eggs
adhering tenaciously wherever they touched. A

eing added, a small quantity of water was intro-
te it, and by coming in contact with the eggs, pro-

reégnation in the current of water. The eggs hatched
out rapidly, and g very

considerable number of young were produced

and placed in Gloucester Harbor.
Partial experiments,
1877 at Noman’s Land

Fish Commission, and
About the same time

vestigation upon the

Tetarding it. He sug

It i8 proposed to te

g

st

indicating the same general result, were made in
» by Mr. Vinal Edwards, of the United States

mentioned in detail in the report for the year 1877.

Dr. Meyer, of Kiel, made s very elaborate. iné
development of the herring and the means o

ests that the result as published may be applied
to lengthening the hate

.alewife, in connection

hing period of the egg of the American shad snd

with the effort to.transmit these fish to Germany.

this question more fully during the coming year;
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but the conditions are quite different in the case of these species. The
shad and alewife have non-adhesive eggs (those of the latter slightly so
at first), and are hatched out in warm water, or with a rising tempera-
ture. The egg of the begring, on the other hand, is adhesive, and is
hatched at a low and descending temperature, the difference in physical
conditions demanding different treatment, the nature of which the pro-
posed experiments will no doubt settle satisfactorily. In Dr. Meyer's
apparatus glass plates are arranged horizontally with the eggs on the
under side, a condition impossible in the case-of the alewife.

The Carp.—(Cyprinus carpio.)

The Druid Hill Park Station.—I have already referred in previous re-
ports to the various experiments of the Commission looking to the intro-
duction into the United States of the best varieties of the German carp,
‘a species considered to be of very great utility, especially to the South,
for food purposes, and bidding fair to stand in the same relation to the
farmer among fishes that domestic fowl do among birds. The fish brought
in by Mr. Hessel in 1877 were cared for at the Druid Hill Park, under
the direction of Mr. T. B. Ferguson, commissioner of fisheries of the
State of Maryland, and by permission of the park authorities. It was
considered.advisable, however, to have a portion of the supply in Wash-
ington, where the fish could bo more immediately under supervision.
Inquiry was therefore made as to a suitable location for the fish, either
in ponds already built, or to be constructed. It was, of course, thought
Dest that they should be placed on government ground, where there
would be no question as to rental. Several small lakes on the Soldiers’
Home property were at first thought of, but the governors were unwill-
ing to allow the changes necessary to fit them for the purpose, and it
was with difficulty that suitable ground could be found for the construc-
tion of new receptacles. The work was under the direction of Mr. Hes-
sel, who had a survey made, and laid out the contour. Soon after the
work was begun, it was ascertained that the supply of water that had
been relied upon for this purpose was inadequate, and the enterprise
was abandoned. In this emergency Mr. Hessel had his attention called
to the so-called “Babcock Lalkes,” two in number, which have a surface
of about 6 acres each, gituated on the Monument Lot, and separated by
a driveway. These were found suitable in every way as to size, supply
of water, &c. Application was made to Congress, at its special session,
for the privilege of using these ponds, and for an a,pi)ropriation to adapt
them to the required servicé. The application was granted, and $5,000
allowed to put them in order. The work was conducted by Colonel
Casey, with all due economy, the plans being furnished by Mr. Hessel.
The ponds were drawn off and graded, so that a series of ditches, radiating
from one point, would concentrate therein the contents of the pond. A
basin or collector was built at this outlet, walled with brick and armed
with heavy plank, and a suitable gateway and overflow was established.
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This portion of the work was completed in the spring, and after the Wate;
Wag let in, two-thirds of the fish in Druid Hill Park were brought over an
Placed in their new abode. For.the purpose of having a suitable series
of hatching-ponds, the surface of an island in the west pond_ was
elevated, and the area, subdivided so as to form two basins of sx}ltable
dimensions. These were fitted up properly with reservoirs and ditches,
80 that they could be drawn off on the same general principle as that
adopted for the larger pond. Into these were placed several of the
breeding carp, and quite a number of the young fish resulting there-
from. In the mean time work was also prosecuted on the westernm9st
of the two ponds ; but owing to the adverse weather and incessant rains
of the spring it could not be completed, as the warm weather suggested
the necessity of restoring the water to its place to prevent malarions
exhalations. This was accordingly done, and further action deferred
for the time. A second appropriation for 82,400 was used in complet.
ing the work, and especially in paving the bank to prevent the washing
of the wind and waves. As an additional means of putting the ponds
in proper order for-the discharge of the necessary functions, a series of
brick tanks were planned (six in number), in which the fish could be
classified when the ponds were drawn off, and those taken out that served
for shipment, and the others returned. These were to be 20 feet long,
and respectively 2, 5, and 9 feet in width, with a uniform depth of 53
feet. The work on the ponds was postponed, owing to the fear of en-
dangering the health of the city by making the necessary excavations
on the island for the walls of the bank, and the completion was delayed
by various vexatious causes, 8o that it was not till the early part of the
winter that they were completed, and to disturb the fish in their winter
quarters was not considered desirable, The construction, however, is
a_Vaila,ble for 8service, and it is hoped that in 1879 an extensive distribu-
tion of figh may be made.

Of the figh brought from Germany by Mr. Hessel in 1877, the follow-
ing were fi

ound alive and in good condition in the Druid Hill Park
Pond when drained in the Spring of 1878: 10 mirtror carp, 90 leather
carp, 80 scale carp, 40 gold orfe, 50 King or Hungarian tench, 20
common tench, 2 golden tench. As already explained, the three va-
rieties of carp all belong to the species Oyprinug carpio. The gold orfe
s a variety of the Idus melanotus, a large, fine Cyprinoid fish of Europe,
somewhat resembling in gize and shape the fall fish (Semotilus shotheus)
of American waters, and of a brilliant red something like that of the com-
mon gold fish. The tench (Tinca vulgaris) like the carp, oceurs in several
varieties, the best being the king tench, The gold tench is & red form
of the species Jjust mentioned.

Of the fish above enumerated, there were retained in the Baltimore
bonds the ten mirpop carp, one-fourth the stock of the leather and

Scale carp, the hungarian tench, and gold orfes, respectively; all the
Common tench and the two golden tench. _There.were brought to Wash-
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ington 65 leather carp, 48 scale carp, 10 golden ides, and 14 tench, which
were distributed as follows:

g |l = | = | <
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All the mirror carp and the golden tench, about half of the scale
carp, three-quarters of the stock of ides, and most of the tench remained
in Baltimore.

In order to diminish the danger of loss of the carp in the Monument
Park by disease, inundation, or theft, the offer of Major McKee, com-
mandant of the United States Arsenal, to accommodate a portion of
them in the ice-pond of the arsenal grounds, was gladly accepted, and
all of the scale carp, 48 in number, were placed therein on the 23d of
May., So far as known, these fish continued in excellent condition
throughout the year and without loss.

The very severe weather of the end of December, 1878, and beginning
of January, 1879, caused the two carp ponds to freeze over sufficiently
thick to bear skaters, and the opportunity was eagerly embraced by
large crowds of both sexes. .As any disturbance overhead was likely to
geriously injure the carp in the east pond, a notification was placarded
around it forbidding entrance on the ice on any pretense whatever. No
restriction, however, was made in regard to the western pond,and while
the deprivation was cheertully borne, the community enjoyed the facili-
ties allowed to their fullest extent. The superintendent, Dr. Hessel,
was directed to prevent the crowd from coming upon the island in the
west pond, on which tanks and hatching apparatus were located, hut
was authorized to allow ladies and children to enter the house, a privi-
lege gladly embraced, and to such an extent that sometimes as many as
gixty persons were in the building at one time. A few days of incessant
skating cut up the ice so that several applications were made by the
public to have the surface of the pond flooded, and thereby make a new
skating surface. It was found impossible, however, to meet the request
of the petitioners, as there was no plug of sufficient size in the west pond
to produce any effect.

The Cod (Gadus morrhua).

The Qloucester Station.—A most important increase in the range of
the work of the United States Fish Commission, in the way of the pro-
pagation of food -fisheg, was made during the year in connection with
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~the various species of the cod family, especially of the true (?o'd ﬁShi.
ile engaged in the prosecution of researches into the condlt}on 1(:
the fisheries at Gloucester, my attention was called to the fact, in t 3
early autumn, of the approaching ripeness of the cod, haddock, &c., an(
it was determined, after conference with Mr. Miluer, to mstltutq exp(-arl-
ments looking towards the artificial propagation of the cod, it being
known from the researches of Sars that the eggs of that fish are non-
adhesive and that they are discharged in the open sea, and float freely
at the surface. With this information as a basis, preparations were
made to utilize a portion of the wharves and buildings leased by the
Commission at Gloucester for the erection of the necessary cod-hatching
apparatus. A Steam-engine, pumps, and other appliances were ordered
on from the shad-hatchin g8 barges at Baltimore, and the work of fitting up
was vigorously prosecuted under the direction of Capt. H. O. Chester
and Mr. Sauerhoff, the whole work being under the charge of Mr.
Miiner,

The cones, so serviceabls in the hatching of shad, were first tried;
but did not work satisfactorily, in consequence of the changed conditions,
the eggs being lighter and floating at the surface instead of sinking
‘to the bottom ag Wwith the shad. After numerous trials to overcome
‘this principal diﬂiculty, a device was hit upon by Oaptain Chester, which,
In a great measure, answered the desired object; and as it became
possible to secure an ample supply of eggs, the experiment was prose-
cuted vigorously and ultimately crowned with success. Several millions
of cod were hatched out and turned into the harbor of Gloucester,
‘Where, in the ensuing summer, they could be readily observed around the
Wharves, and even taken with & hook, the unwonted sight attracting the
greatest interest of the fishermen and residents.

Mr. Frank N, Olark, who had had charge of the shad-hatching work
at Havre de Grace, also supervised the batching of cod at Gloucester,
and introduced Some important improvements in the apparatus.

Mr. Milner Wwas obliged to return to Washington by illness, and Oap-
tain Chester having algo been incapacitated from a similar cause, the
establishment wag broken up in the early part of January, 1879, and the
apparatus dismantled ang boxed, ready to be returned to the southern
stations,

Other species of @adide, as the haddock, etc., were experimented with
upon & small scale, and the feasibility of artificial propagation of the
‘species of the cod family fully established. :

The only very serious difficulty experienced during these experiments
Was that from the turbidity of the water, this being necessarily taken
from the harbor, and more or less polluted, especially in stormy weather,
by the dock mud, :

- Itis confidently believed that if a vessel can be construeteg and an-
chored in the Proper quality of water an enormous propagation of ﬂsl;
¢an be accomplished, There. is apparently no limit to the number 0
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eggs that can be secured, in view of the fact that a mature cod will fur-
nish from two to nine millions, and the number of spawners taken in the
vicinity of Cape Ann almost every day being very great. Of course it
requires special conveniences to do this work, particularly during .the
inclement season of winter. The season during which the eggs can be
obtained, however, is a very long one, extending from November to
March and April.

For a detailed account of the whole experiment and of the observations
made during its progress, I refer to the article by Mr. R. E. Earl], in the
appendix. This may justly be claimed as perhaps the most important
contribution ever made to our stock of information respecting the
natural history of our principal food-fish.

In connection with the work upon the codfish, satisfactory experi-
ments were also made in regard to hatching the sea herring, as detailed
elsewhere.

The Sole (Solea vulgaris).

Reference has been made heretofore to a wish to meet the oft-expressed
desire of citizens of the United States that the European sole might be
introduced into American waters; and not daunted by the essential non-
success of the work of last year (by which only two were successfully
transported to our shores), arrangements were made with Mr. O. L. Jack-
son and Mr. Long, of the aquarium at Southport, in England, to secure
a supply of young fish and hold them in readiness for further action.
In accordance with this, over eleven hundred were brought in during
the season. Many deaths occurred in this number in a few days after
being captured, but 165 surviving were kept alive in the tanks for a
considerable period of time.

Mr. Mather, of whose visit to Europe in connection with the transpor-
tation of the eggs of the California salmon mention has been made on
another page, went to Southport, on his return to the United States,
and took charge of the fish. Unfortunately, however, the necessarily
crowded quarters, and, possibly, the fact that they were brought in tin
cans, which rusted very rapidly, proved adverse to a successful experi.
ment, and the entire lot died, one after another, before the return voyage
was completed.

A portion of this ill success was thought by Mr. Mather to be due to
a pump in use for aérating the water, the packing of which had been
saturated with some chemical substance which exerted a deleterious
influence. In this, as well as in the previous experiment, the United
States Fish Commission is indebted to the courtesy of the Cunard Steam-
ship Company for important facilities.

The Sponge of commerce.

Among the more recent enterprises in the way of artificial propagation
of aquatic animals is that relating to the artificial propagation’of the
sponge of commerce. ,Prof. Oscar Schmidt, of the University of Gratz,
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has been so successful in his preliminary efforts in this direction, th;’l‘z
the Austrian Government has authorized him to attempt th.e develol.)mele
of this industry on the coast of Dalmatia. The process is very §(11!33p a’.
consisting in selecting the proper season in the spring, aud: divi mgto
living, marketable sponge into numerous pieces, and fastening thg:lm .
stakes, which are driven into the sea bottom so as to submerge them.
These fragments at once begin to grow out, and at the end of & certain
time each one becomes an entire sponge. .

According to Dr. Schmidt, three years is a sufficient length of tm}e to
obtain from very small fragments sponges worth several cents apiece.
‘In one experiment the cost of raising 4,000 sponges .a.mounted to about
45, including the interest for three years on the capital employed. The
8ales amounted to $80, leaving a profit of $35. ]

It was my mtention to give a detailed account of the I?ra(:,tlcal resqlts
of the work prosecuted by the Commission from the beginning, showing
the aggregate of work done and the promise of future success, by tl}e
Teappearance as adults of the young fish which had been planted in

their localities. Owing, however, to necessary delayin the preparation
and the publication of thjs report, it has been thought expedient to keep
this history for the repor

t of 1879, when it is hoped that sufficient evi-
dence will be given to show that all reasonable anticipations o.f a suc-
cessful outcome have been realized, and that the future holds in store
great possibilities of ever-increasing food resources, which, so far as .the
United States is concerned, is to have a very important economical
bearing.

It must be borne in mind, too, that the United States Fish Com-

mission is only one of many in operation in the same direction in
the country, very many states now having commissioners devoted to
their work, and all more or less successful either in the artificial propa-
gation of fisheg ip extending the distribution of species already oc-
curring in the Waters, or in the introduction and enforcement of protec-
tion of fishegs during the critical periods, without which the most ex-
tensive efforts in figh culture will fail of their object.

D.—HUMAN AGENCIES AS AFFECTING THE FISH SUPPLY,

AND THE RELATION OF FISH CULTURE TO THE AMER-
ICAN FISHERIES.»

6.—INFLUENOE OF OIVILIZED MAN ON THE ABUNDANCE OF ANIMAL

LIFE.

It may safely be said that Wwherever the white man plants his foot and
the so-called civilization of g country is begun the i‘nhftbltants of the
air, the land; and the water, begin to disappear.. The bird seeks a new
~—2 7~ ¥0% and th :

* This article, oexactly in its present form, was written for presentation elsewhere,

b-
but not published, It was intended to constitute & popular exposition of ﬂ;"«z‘;ﬁ‘
Ject to and consequently includes to & considerable extent data

%o the end of 1878,
tained in the Previous pages,
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abiding place uiider the changed conditions of the old, but the return
of the season Dbrings him again within the dangerous influence, until
taught by several years of experience that his only safety is in a new
home. The quadruped is less fortunate in this respect, environed as

_he is by more or less impassable restrictions, such as lofty mountains,
deep rivers and lakes, and abrupt precipices, and sooner or later reaches
the point of comparative extinction, or reduction to such limited num-
bers 28 not to invoke any continuance of special attack.

The fish, overwhelmingly numerous at first, began to feel the fatal in-
fluence in even less time than the classes already mentioned, especially
such species as belong to the fresh waters and have & comparatively
limited range.

The cause of this rapid deterioration is not to be found in a natural
and reasonable destruction for purposes of food, of material for cloth-
ing, or other needs. The savage tribes, although more dependent for
support upon the animals of the field and forest than the white man,
will continne for centuries in their neighborhood without seriously dimin-
ishing their numbers. It is only as the result of wanton destruction for
purposes of sport or for the acquisition of some limited portion only of the
animal that a notable reduction is produced and the ultimate tendency
to extinction initiated.

Of the abundance of animal life in North America, in the primitive
days of its occupation by the European immigrant, we have an ample
history in the accounts of the earlier travelers. Buffaloes in enormous
hordes reached almost to the Atlantic coast, wherever extensive plains
existed. The antelopes rivaled in numbers those of Central and South
Africa. The deer of various species were distributed over the entire con-
tinent from the Arctic regions southward, and from the Atlantic to the
Pacific. The moose existed far south of its present limit. The elk was
a familiar inhabitant of Pennsylvania and Virginia, Wild fowl, such as
ducks, geese, swans, &c., of many species, were found during the winter
in countless myriads in the Chesapeake and other Southern bays and
sounds.

Now what remains of this multitude? The buffalo has long gince
disappeared from the vicinity of the Mississippi River, the deer is nearly
exterminated in many localities, though still holding its own under
favorable circumstances, and the antelope is restricted to limited areas.
The wild fowl, congregated at one time in bodies miles in extent, are now
scarcely to be seen, although still proportionably more abundant in the
winter season on the coast of California and towards the mouth of the
Rio Grande in Texas than anywhere else.

Perhaps a still more striking illustration is seen in the fishes. It is
still within the recollection of many old people (showing how plentiful
the fish must have been) that the apprentice and pauper, in the vicinity
of the Connecticut River, protested against eating salmon more than
twicea week. Thisnoble fish abounded in all the waters of New England
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as far west as the Connecticut and even to the Housa,tonic,. though we
have no evidence that they ever occurred in the Hudson River or far-
ther to the south. The shad was found in every stream of the coast
from Georgia to the Gulf of Saint Lawrence, and, although still ascend-
ing most of these waters during the spring, has been sadly reduced
in abundance. Within éven fifty years no waters of the same extent
in the world could show such numbers of shad and herring as the Poto-
mac River below the Great Falls. Martin’s Gazeteer of Virginia, pub.
lished in 1834, at Alexandria, states that the preceding year twenty-i.ive
and a half millions of shad were taken by the various Potomac fisheries,
as well as seven hundred and fifty millions of fresh-water herring. This,
by a moderate estimate, would amount to six hundred millions pounds of
fish secured in six weeks in this single system of waters. This Gazeteer
also states that during the same Year nearly one million barrels of fish
Wwere packed on the Potomac, requiring as many bushels of salt. These
Were consumed in the United States or shipped to the West Indies and
elsewhere. 'What is the condition of things at the present time? In 1866
the catch of shad on the Potomae had dwindled to 1,326,000, in 1878
to 224,000, the latter not 1 per cent. of the yield of 1833. The catch of
herring in 1833, estimated, as stated, at 750,000,000, had been reduced in
1866 to 21,000,000, in 1876 to 12,000,000, and in 1878 to 5,000,000 ; again
less than 1 per cent. of the yield of the first-mentioned period.

A similar reduction has taken place in the abundance of the striped
bass or rock-fish, a species inferior tonone in its excellence and econom-
ical value for food. John J osselyn, gent., in 1660, says that three
thousand bass were taken at one haul of the net in New England.
'.Phomas Morton, in 1632, says, of the Merrimac, that he has seen stopped
1n the river at one time ag many fish as would load a ship of a hundred
tous, and that at the going out of the tide the river was sometimes 80

ﬁllludOf. them that it seemed if one might go over on their backs dry-
shod.

Mr. Higginson, in 1630, says that the mets usually took more bass
than they were able toland. Even so recently as 1846, one hundred
and forty-eight tons are said to have been taken on Martha's Vineyard
at two hauls of the seine, Per contra, the catch in the Potomac in 1866
amounted to 316,000 pounds 3 in 1876, to 100,000; in 1878, to 50,000.

Many more instances of the enormous abundance of the anadromous
fishes (marine species running up from the ocean into fresh waters for
the purpose of spawning) in different parts of the country in former
times could easily be adduced. Similar illustrations of the former
abundauce of fighes exclusively inhabitants of the salt water can be.
brought forwarg to any extent. In the early days of the Republic the
entire Atlantic shore of the United States abounded in fish of all kinds.
Where cod, mackerel, and other species are now found in moderate
Quantities, they oceurred in incredible masses.

The halibut, one of the bestof our fishes, was 80 common along the New..
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England coast as not to be considered worthy of capture, and was con--
sidered a positive puisance when taken. It is only within a few years
that our people have come to learn their excellence and value, but they
have already disappeared almost entirely from the inshores of New
England, and have even gradually become exterminated in nearly all
waters of less than five hundred feet in depth.

The inquiry now arises as to the causes of the terrible depletion of the
inhabitants of the water, and one so detrimental to human interests.
The question relates in part to an actual extermination, and in part to
a disappearance from accessible fishing-grounds. The practical result’
to the fishing interest is about the same in either case.

It is quite safe to assume that most species of the ocean fishes, in their
abundance and ability to escape -the pursuit of man, are less amenable
to destructive influences than those of the interior waters, the halibut
being perhaps one of the few exceptions of a species that may be con-
sidered actually exterminated over a certain area. That the supply of’
nearly all other kinds in the inshore fisheries of America everywhere
has diminished in enormous ratio is unquestioned. 'What were and are
the causes, and what thé remedy?

One most plausible solution of the problem is to be found in the very
close relationships between the so-called anadromous fishes and those
permanently resident in the ocean. The anadromous species are repre-
sented by the salmon, the shad, the fresh-water herring or alewife, and
some other kinds, which, although spending the greater part of their
life in the ocean, penodlcally enter the fresh waters, in greater or less
numbers, and ascend as high as they can for the purpose of finding
suitable places wherein to deposit their spawn. This done, the parent
fish soon returns, leavmg the young to follow. The young shad or
herring remain in the rivers three or four months and then go down to
the ocean. The salmon is more persistent, the young remaining from
one to two years, after which they too descend to the sea, and, like the
shad and herring, for the most part there attain their entire growth. It
is not thought that either the parent fish or the young go to any great
distance from the mouths of the rivers, and it is believed that the fish
born in one stream never think of entering any other than that in which
they first made their appearance.

Bearing in mind the countless myriads of these fishes formerly entering
our rivers—the shad and herring along the entire coast of the United
States to the Bay of Fundy, the salmon from the Connecticut east-
ward—and noting the extent to which they are preyed upon by the
more rapacious inhabitants of the sea, we may understand why such
multitudes of the larger fish formerly approached the shorés in pursuit’

‘until deterred by the increasing shoalness or freshness of the water.
‘Hven then, however, they would remain near the shore, lying in wait
!for the parents and their young returning in such vast quantities dur-’
'ing the later months of the year. In all probability these comstituted
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3 chief inducement to the movement of the predacious fish to the coa:st
in such numbers during the spring and summer. In autumn and win
ter the sea-herring and the fish of the cod family visit the shores for
quite another purpose, namely, to deposit their eggs. But from what-
ever motive, the fact remains that years ago throughout the twelve
months an ample supply of the finest fishes was within the reach of
everyone, so that a fisherman with a small hand-line and an open boat
Wwas able to support his family without any difficulty.

Now, with the continued reduction in abundance of the salmon, shad, |
and fresh-water herring, the summer fisheries have dwindled and nearly
disappea-red, leaving only those of winter with its inclement weather t(t)J
furnish occupation to the fishermen, and compelling himn in the mos 2
dangerous season of the year to betake himself to the Georges, La Have
Quereau, and other banks, especially to the Grand Banks of Newfound
land, to prosecute his work in expensive vessels, and exposed to peril
and privations of a terrible character.

Assuming, then, that the chief agency in the decrease of the ocean-
shore fisheries has been the reduction in the number of the anadromous
fish, 4. e., those passing up from the ccean into the fresh waters to
Spawn, let us inquire into the causes of the diminution of the latter.
They certainly were very plentiful in the early days of European coloni-
zation in America, but at that period all the rivers were open to the sea,
without dams or other artificial obstructions. Few or no saw-mills cast
into them sawdust and other refuse; no gas-works polluted them with.
coal-tar, creosote, &e., and paper-mills, factories, &ec., running off poison-
Ouscompounds, were unknown, The fishing apparatus was confined to
lines and nets of no great extent, not sufficient to barricade the streams
and impede the upward movement of the fish. :

After the settlement of the country began, these possible dangers
came to have an actual existence. Tt is probably to the erection of dams,
however, that the first great diminution was due. The salmon, the shad,
and the herring Proceeding from the ocean to the headwaters of their
native stream, were met by an impassable barrier, which they were
unable to Surmount, cutting them off from their favorite spawning- .
ground, and, indeed, in many cases, from the only localities where the.
operations of reproduction could be properly performed, They wore.
themselves out in fruitlegs attempts to overcome these obstructions, and .
Were compelled finally to return to the ocean without depositing, or at
least utilizing, their Spawn. A second year, a third, and even a fourth
Would probably make but little difference in the number making the
attempt to ascend, this being due to the fact that four years is the.
verage period from birth at which most fish are mature and able to exer-
cise the reproductive act, By the end of the fourth year, the last crop of
Young fish hatched in the upper waters of the river will have made‘lts
aPpearance as mature males and females. After this the diminution

takes place with incroasing rapidity until, five or six years afterwardsy.
ud S
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the fish are found to have disappeared entirely from the stream. S0
much for the dams. As for the other causes, sawdust and other refuse
matter get into the gills of fish and produces irritation and subsequent
death. Coal-tar refuse is known to be a very great detriment to the
healthful condition of water so far as fish are concerned, and it is proba-
ble that a part, at least, of the decrease of shad and herring in the
Potomac is due to the dischargefrom the gas-works of Washington and
Alexandria. ,

The rapid increase in the size and number of the nets, whether pounds,
seines, drift or gill nets, that has manifested itself within the last twenty
years has doubtless had a similar effect with the dams in producing @&
decrease. The fish are harassed and worried by them, and hindered in
an equal degree from reaching their spawning-ground, and thus another
drain on the supply is added to the many already in operation.

‘What, now, are the remedies to be applied to recover from this lament-
able condition of the American fisheries (a condition whieh, we may re-
mark, has existed in all countries of Europe, but which in some of them
has already been greatly lessened by the proper meatures)? These are
twofold. One consists in the enactment and enforcement of legislation
protecting what we have, and allowing natural agencies to play their
part in the recovery ; the other consists in the application of the art of
artificial propagation of the fish. Either, alone, in some circumstances,
will answer a very good purpose. The two combined constitute an alli-
ance which places at our command the meauns of recovering our lost
ground to a degree which, but for the experience of the last ten years,
would hardly be credible. '

7. —POLITICAL AND SOOIAL IMPORTANCE OF INCREASE OF FISH SUPPLY.

Now let us glance at the importance in the political eéonomy of the
Tnited States of an increase in the supply of fish for food. We are ab
present a people of 49,000,000 souls, which, by the end of the present
century, will probably amount to double the number. The production of
animal food on land depends in large part upon the amount of soil avail-
able for grazing; but, with the increase of population, the necessity of
a more lucrative yield makes it imperative to prosecute the cultivation of
the cereals or other articles of direct food to man, thus restricting the
area of pasture-lands. Many countries of Europe have already reached
that period when they look to foreign nations for their supply of animal
food. America furnishes a great part; the less populated regions of
Europe the remainder. The increase in the price of what is called
@ butcher’s meat,” though gradual, is inevitable, and every year alarger
and larger percentage of the population will be unable to secure it. In
this emergency we must look to the water for the means of supply. In
former days the inhabitants of the sea-coast and rivers obtained a very
large portion of their animal food from the water; and in proportion a8
this state of affairs is restored will the condition of the future population
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be improved. - *The legislation required consists in the enactment _°f laws
for the introduction of fish-ladders, by means of which the spaWI%mg‘ﬁ§h
¢an reach the headwaters of the rivers; in a prohibition against dis-
charging sawdust, gas-refuse, chemicals, &e., into the water; in 3/1.“111'
tation as to the pounds, number, and size of mesh of nets, and espema.lly
in the establishment of close seasons during the week, during Wh.w?l
the capture of fish by nets shall be forbidden, and an absolute prohll?l'
tion of their capture after s, certain date in the year. These dates will
Decessarily vary with the kinds of fish to be protected.

8.—MoDE oF INOREASING THE SUPPLY OF FISH.

Even, however, with all these regulations, supposing thgm to be‘thor-
oughly enforced, there remains much to be done. Qur rivers, capable
of accommodating very many tons of fish, must be restocked, or there
will be no résult from our labors. This is not to be accomplished by
the transfer of the parent fish from one point to another, especially as

the shad and alewife will not survive a few moments removal from the
water. It is through artificial bropagation that the restoration of cer-
tain species of fish to their former

place of abode, and the introduction

of fish to waters where they were before unknown, is to be accomplished.
Fish-culture and fish-rearing, in a certain sense, are nothing new. The
Chinese and other Oriental nations have practiced a form of the art for
ages. In Burope it has been prosecuted for centuries. The transfer of
fish from one sea to another was accomplished by the Romans of old. The
bringing of fish into restricted waters, where they are supplied with
food and allowed to grow and multiply, or even the gathering of eggs
after they have been laid and impregnated by the fish, represents the

ooroalled fish-culture of China. The young fish hatehed under favorable
Circumstances are gy

! pPpYed with food and reared carefully, sometimes
even In tubs or Jars, and in the course of a fow years furnish & remu-
nerative return to their owners. Such nurture or maintenance of fish,
under circumstanceg When they can multiply and attain their growth,
i8, however, not fish-culture proper in its modern sense. This is based
upon the artificial impregnation of the fish and is practiced by stripping
the eggs from mature females; by fertilizing these eggs by the milt of

he male; by placing the eggs thus fertilized in a condition favombl'é
for their development, and by the protection of the resultant fish until
they are able to take

care of themselves ; they may be then kept inde{ij
_hitely in ponds or turned out at once into suitable waters. It is t}us
operation which hag constituted the basis of recent effort, and which
has been crowned with such triumphant success. .
At first sight it would seem impossible for man with his limited op-
Portunities and means to compete with or ‘even to supplement nature in
he process of maintaining or increasing the supply of a certain species
by artificia] Impregnation, but a consideration of the subject will show

What really can be claimed. The process of natural impregnation of
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fighes is, for the most part, external; that is to say, the eggs of the fe-
male and the milt of the male are discharged at or about the same time
into the water, the two being close together, so that, as far as they
come, in contact with the milt, the eggs become fertilized. Observation,
however, las shown that a very small proportion of the eggs are actu-
ally fertilized, possibly 10 per cent. being a liberal estimate. Again,
these eggs, some of which remain three months before they are devel-
oped, some buy a few days, or even hours, are exposed continually to the
attacks of vast hordes of animals of all sizes, especially minnows, crabs,
frogs, birds, &c., by which still another large percentage is consumed.

Still further: The young fish when hatched out is almost as helpless
as the egg, being unable to defend itself from danger, and is devoured
with great eagerness by the same class of enemies, as being an especial
delicacy. As a general rule it is believed that a yield of five young
fish, with the yolk-bag absorbed, and the fins fully formed, and able to
take care of themselves, is a liberal allowance for each thousand eggs.
By the artificial method of propagation, 90 per cent. of the eggs should
be thoroughly fertilized, and when the fish is hatched out it is kept
from its adversaries until able to look out for itself. It may safely be
assumed that eight hundred and fifty fish out of a thousand eggs are
produced artificially as compared with the five in a thousand produced
naturally. The ratio of production may, in round numbers, be claimed
to be nearly two hundred to one in favor of artificial production, possibly
much more.

A few words in regard to the history of this wonderful art may not be
amiss. Among the first to practice artificial hatching was a German
named Jacobi, who, about the middle of the last century, announced the
success of experiments with the German trout. There are vague rumors
of something earlier, but they are not matters of history. In 1844, Remy
and Gehin, two illiterate Frenchmen, rediscovered the art and brought
it to the notice of the French Government, by which they were liberally
rewarded, and steps were taken to exercise it, although with but little
result, notwithstanding the efforts were directed,by eminent naturalists,
such as Quatrefages and Coste. At alater day, however, the practice
of artificial impregnation of fish-eggs in Europe became more and more
common, until at the present time there are several national and a large
number of state and private establishments occupied, for the mest part,’
in hatching and rearing the various species belonging to the trout and
salmon family.

In America, the first practical action in the way of artificial produaction
of fish was begun in 1853 with the trout. The experimenters were Drs.
Garlick and Ackley, of Cleveland, Ohio; and to them we owe the in-
itiation of actual fish-culture in this country. 'With the proof of success
attending their efforts, as shown by these gentlemen in their fish-ponds
near Cleveland, it was not long before many persons entered the samo
field, the trout, as before, being at first the exclusive object of attention.
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In 1867, the attention of the New England commissioners of ﬁsl;elzﬁ:
was directed to the possibility of increasing by armﬁclal mgailtl; o bo
abundance of the shad, the enormous diminution of which was eh nea
a serious evil. It isto Seth Green, of New York, t.;h.at we owe 1’16 10 e
of the possibility of reproducing shad and the initiation ot: t] e 5 ﬂl:e
necessary to carry it into effect. While the methom}s of stripping e
barents and of impregnating the eggs were essentially the sam;s, °
devices employed for hatching out the eggs of the trout were all foun
to be unavailable, not only unfit in themselves, but powerless to &cc?mi
plish the work on g sufficiently large scale'to make it of any ecoponﬁc:
value. A floating box with a wire-cloth bottom first suggested 1t§e 0
Mr. Green. This was filled with impregnated eggs, and s?nchored in the
river, where it occupied a horizontal position, and a pa.rl:nally successful
Tesult obtained. It was found, however, that in a horizontal box the
€ggs were not sufficiently exposed to the action of the water and‘ thz:lt
they collected in the ends and corners, where the larger number pemshg .
‘The idea then occurred to Mr, Green that by nailing two parallel strips
of wood obliquely across the opposite sides of the box, the bottom yould
be maintained obliquely to the water. The experiment worke(.l like a
charm, and from that time until very recently the Green .ﬂoatmg box
has been the apparatus almost universally employed for this purpose.

It is impossible here to go into any further account of the numerous
modifications of fish-hatching apparatus for special casgs and partxcl.llar
kinds of fish, although I shall refer hereafter to certain improved devices

Dow employed by the United States Fish Commission as superior to all
others known to it,

Asg already stated
great numbers of P
about the time that
any State action wa
although somethiy
this time that the

y the successes of Drs. Garlick and Ackley inducefl
eople to take part in the work, but it was not until
Seth Green obtained a patent for his inven.tlon that
8 brought into play on a large scale in hatching shad,
g bad previously been done with salmon. It was about
New England States appointed comm‘issxoners of in-
land fisheries to see thag certain legislation was enforcéd, and to take
Ineasures for the improvement of the general supply. Other States fol-

lowed, and now there are nearly thirty having fish commissioners ap-
pointed to attend to the subject.

9.—OPERATIONS OF THE UNITED STATES FISH COMMISSION.

A new era in the history of fish culture was entered upon in the‘e§-
tablishment of the United States Fish Commission in 1871: IFS Ol‘qgt;
nal object, as authorized by law of Congress, was an investiga mont . d
the causes of the alleged decrease of the fishes of the sea-c oas ;11110
lakes, and the recommendation of measures for their restomtlon'B ird,
Commission wag organized by the appointment of Spencer F. a:,isz

en assistant secretary of the Smithsonian Institution, as Q?‘nisﬁ
sioner, and hig firgt work was prosecuted during the summer o !
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along the New England coast. Many investigations were made and a
rational theory in regard to the condition and improvement of certain
coast fisheries was prepared and published by him in the following year.

In 1872, a committee of the American Fish Culturists Association
urged upon Congress the importance of an appropriation to supply use-
ful food-fishes to such rivers and lakes of the country as were the com-
mon property of the nation, but which, not being under the Jjurisdiction
of one State, had been left unattended to. An appropriation was ulti-
mately made and put at the command of the United States Commis-
gioner. These -appropriations have been made year by year, and year
by year pew variefies of fish have been taken into consideration,
and the field of operations extended, although still confined almost ex-
clusively to species of national importance, and their introdyection into
rivers and lakes which State or private enterprise cannot cover.

Among the more important species now cared for by the United States
Fish Commission, may be mentioned the shad, the fresh-water herring,
or alewives, the striped bass, the salmon of Maine, the land-locked sal-
mon of Maine, the salmon of California, and the German carp.

The importance of increasing the supply of shad already existing in
a given river is easily appreciable, and the desirability of introducing
them into rivers where they had been previously unknown is equally evi-
dent. As the result, partially or entirely, of the efforts of the United
States Commission, the Sacramento River, and many streams of the
Mississippi Valley and of the Gulf of Mexico, where this fish was pre-
viously unknown, have been largely stocked with it, and it is hoped
that in a few years it will constitute a very important element of the
food supply of the country. A statement of what has been done in this
connection will be found in the reports of the Commission. Thus,in the
year 1873, about 200,000 dimunitive fish, averaging a quarter of an inch in
length, were placed in the headwaters of the Alleghany River, in Wesern
New York. These fish, or such of them as escaped the perils of infancy,
passed down to the Gulf of Mexico and there obtained their growth.
In 1877, or at the end of the four years required for their full develop-
ment, they re-entered the Mississippi on their return to the place whence
they had started in 1873. On their passage upward they passed Louis-
ville at a time when the river seines were in full operation, and the fish-
ermen were surprised to find among their hauls large numbers of fine-
looking fish of & kind entirely unknown to them. "It was soon shown,
however, by those familiar with this famous fish, that they were the gen-
uine white shad, of which it is estimated that.no less than 600, from
three to five pounds in weight, were taken during the run past Louis-
ville. Additional captures were recorded at other points of the Ohio
and its tributary rivers. Specimens of these shad are now carefully pre-
served in £he National Museum. )

The eastern salmon has for many years been unknown in the waters
of the United States, except to a limited degree in the Kennebec, Pe-
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Dobscot, and other streams of Maine. The worl of restocking the origl-
nal haunts with this figsh was commenced in 1866, by the State of New
Hampshire, and followed subsequently by several of the New Englfmd
States, and in 1872 with the very important co-operation of the United

States Fish Oommission, which of late yeaxrs has borne the chief expenses
of the outlay.,

What, now, has been the result, and especially in the Connecticut River,

Which formerly abounded in large numbers of the salmon, and which
has been the priucipal scene of operations? Young salmon in greater
or less numbers have been introduced by the States of Massachusetts,
Connecticut, Vermont, and New Hampshire, beginning in 1867, but not
in any considerable quantity, until supplemented and Btrengthened by
the United States Commission in 1873, which from that time took the
lead in the production, .

Great incredulity had been manifested by most persons as to any prac-
tical result from artificial propagation, and, as year after year passed
without bringing the expected run of salmon into the Connecticut, sneers
and jokes at the expense of the United States and State commissions
multiplied. The occurrence, however, of one or two large salmon in the
Connecticut in 1876, and of g3 dozen in 1877, interfered with this skep-
ticism, which wag changed into enthusiastic appreciation by the appear-
ance in 1878 of large numbers of fine, fat salmon, such as have not been
seen in the river for nany years. No less than 500 fish, cach of from
ten to twenty pounds in weight, were captured at the mouth of the
river, and sold in the New York market for the most part, at prices
ranging from 75 cents to a, dollar per pound. This, in all probability,
did not ropresent anything like the number of fish that entered the river,
but merely those that were taken in the shad-nets, apparently very im-
Perfectly anq ill-adapted to the capture of 5o heavy a fish. Increasingly
larger anq larger yields may be expected. in the future, at least up to
1880; their Continuance beyond that time may depend upon the legis-

lation of the Stateg through a part of which the Connecticut river
flows.*

The California 8almon has great advantage over the ordinary species
in much greater hardiness angd capacity for existence in waters warmer
by many degrees than those to which the eastern salmon is habituated.
1t has been introduceq by millions in the tributaries of the Mississippi,
the Gulf of Mexico, and the Atlantic Ocean. It has been transported
to Australia, New Zealand, and the Sandwich Islands, to Germany,

France, and the Netherlands, where the eggs have been thankfully re-

ceived, hatched out with berfect success, and successfully planted.
herever taken it has been 1

ooked upon as one of the most ifnportant
Subjects of fish-culture, Without any-exception, the distribution of the

. " The experience in the Merrimac and the Delaware Rivefg, and t°_ o likeo dogz:e © on
. the Susquehanng is much the same as that mentioned for tho Connecticut. SPM"J,W"?s
on from ‘all these rivers are preserved in the National Museum, ’
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California salmon has been made under the auspicies of the United
States Fish Commission.

The German carp, one of the latest species that has occupied the at-
tention of the United States Comnission, is one of the most important.
There are many varietics, three in particular being best known. Of
these, one is covered with large scales, something as in-the goldfish;
another has lost all the scales, except along the lateral line, while the
third is entirely destitute of scales. These are known respectively as
the scale, mirror, and leather carp.

The carp has been domesticated in Europe from time immemorial, and
represents among the finny tribe the place occupied by poultry among
birds. 1t is a fish adapted to the farmers’ ponds and to mill-dams, less
80 to clear gravelly rivers with a strong current. Where there is quiet
water with a muddy bottom and abundant vegetation, there is the home
for thg carp; there it will grow with great rapidity, sometimes attaining
a weight of three to four pounds in as many years. It is a vegetable-
.feeder and not dependent upon man for its sustenance. As an article of
.food the better varieties rank in Europe with the trout, and bring the
same price per pound.

I have already referred to the use of the Seth Green floating box.for
the hatching out of shad. I now call attention to the very important
.improvement, in greater part the invention of Mr., I'erguson, fish com-
missioner of Maryland, by which the floating box has been superseded
by a new apparatus worked by steam, in which a thousand shad canbe
produced with the sawme facility as a single one by the old method.

As the result of the first year’s experiments with the new apparatus,
in 1878, of the United States Fish Commission, 16,000,000 shad were
hatched out, and in large part deposited in streams all over the country
by the Commlssxon’s messengers.

During the past winter of 1878’79, the United States Fish Comm1ss1on
has, however, made a step far in advance of its previous eflorts, and of
the most novel and striking character. 'While the establishment and in-
crease of the fresh-water fisheries has been of the utmost importance,
especially those of the anadromous species, the Commission has of late
been considering the possibility of artificially multiplying the marine
species, confident that by this measure a vastly greater sphere of use-
fulness will be entered upon. The first experiments have been made
with the cod, a fish which is the staple of American marine industry,
and which mvolves the investment of a large sum of money and the.
labor of many thousands of men. This visits the coast of New England.
in the winter for the purpose of spawning; Cape Ann, Mass., being an
especially favorite ground for the purpose.

A temporary establishment was fitted up in the autumn of 1878, in
Gloucester Harbor, Massachusetts, for the purpose of a series of prelimin
ary experiments looking towards the artificial propagation of the cods:
commencing in November. During these trials many difficulties wer®.
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encountered and overcome. It was found that the principle on which
the work was to be done was diametrically opposite to that used in con-
nection with the fresh-water varieties, as the egg of the cod floats on
the top of the water instead of sinking to the bottom. This obstacle
was finally surmounted, and many millions of the young cod were hatched

out and planted in the ocean adjacent to Gloucester Harbor. A number

of these fish were sent to ‘Washington. .

It is now believed to be pessible not only to greatly increase the sup-
Ply of the cod where it is at present found, but, by carrying the young to
now localities, to establish cod fisheries as far south as the coast of
North Carolina, where the fishermen may find regular occupation during
the winter—now his poorest season—in capturing these fish in large
quantities and supplying the adjacent markets or even exportin g them,

The same apparatus and mode of treatment can be used for hatching
mackerel, halibut, sea-berring, and other species, so that we havg at our
-command the means of so improving and increasing the American fish-
eries as to obviate the necessity in the future of asking a participation in
the inshore fisheries of the British provinces and thus enable us to dis-

pense with fishery.treaties or fishery relations of any kind with the Brit-
ish or other governments, :



TABLE I.—Distribution of shad, from 'April l_l_to Juns 14, 1878, by the United States and Maryland Commissions Fish and Fisheries.

g

rY —

Intmducﬁon of fish.

Damg'rhnns- Transfer in charge of— ngsbfr of

State. Stream, Tributary of— Town or place.
Alsbama, .conecannnann.. Tombigbee River Mobile Bay ... Demopolis .} Apr. 13,1878 116, 000
Escambia River. Pollard .. .| May 24,1878 100, 000
Alabams River Salisb .| June 9 1878 60, 000
ATKANBAS ceeveennnnenn. ‘Washita River. Benton .. .| June 1 1878 50, 000
........... Arkadelp 1 June 11878 /... 50, 000
California. «eo-.... Pacific Ocean Teharra ... . Juneu 1878 150, 000
District of Co]umb]a .. Chesapeake Ba; Washingto May 27 1878 400, 000
Georgin..oueacennecnn.. Altamaha River Macon .| Apr. 2o 1878 60, 000
Albany .| Apr. 2.; 1878 ... 60, 000
............. Montezw - May 25 18781 J. 150, 000
CoosaRlver Cartersvillo | Juno 9, 1878 | J. M. l)omldson 50, 000
TUNOIB ececeneenvenens stsxsmppi River Farlow.... May 27, 1878 C.W. Sche\mnaun 100, 000
...... .- Rickford Juno 2, 1878 do ... 100, 000
.| Charjeston. June 91878 . Hin 50, 000
............... ..} Marion ... June 9,1878 .do.. 50, 000
...... Lake Mwhxgan .| Elkhart... June 1,1878 | J.F. Ellis 100, 000
...... Ohio River...... Terro Haute... .«---lJune 9,1878: M. E. Qui 85, 000
Des Moines River.......c..c.... Mississippi River. Cedar Rapids ....ccc...... June 8,1878| B.F. Shaw ............. 24, 000
Boyer River coccvecveniemmniiandeeaaas 420 .caeee-.. Foic) R June 8,1878]...... do cees 36, 000
Cumberland River.............. Somerset . .......cccaeaen. May 26,1878 | H.E. Qninn ...... 60, 000
........ | McKinuey's Station ......| May 26,1878 ......do ........... 60, 000
.| High Bridge ....ccc....... F. A, Ingnlls ....... - 175, 000
Bowling Green June 3, 1878 { William Rusa...... R 100, 000
.] Tickfaw ........ eeccranans May 27,1878 W. M. Russ ........ . 100, 000
.| Various points............ Apr. 21,1878 | William Hamlen ... - 100, 000
.| Potomac Peint............ Moy 1,1878|...... (1 I . 1006, 000
Choptank River .. .| Greensborough ........... May 17,1878 | Thomas Hughlett . 100, 000
Potomac River .| Neapsico Creek.. .| May 23 1878 | United States Fish Commission.. 50, 000
Nanticoke River.. Federalsburg .. | May 24,1878 | Thomas Hugllott....oervens.en-. 100, 000
Potomac River Glymont..c veriniivenann. May 24 1878 | United States Fish Commismon . 75, 000
Susqnebanna River........ceeoif--....do..ee Havre de Grace .| May 25,1878 d 150, 000
North East River...ac.c..ceeeocfene..idooaeen Bull's Mount..... <--| May 26,1878 |. 350, 000
Susquehanna River. ...c.cooooofoeaa. do ..... vro de Grace. .| May 26 1878 |... 100, 000
Spesutio Narrows. .. ... .ccnnofomeee. (i1, SR P do........ . Mny 27,1678 | 200, 000
...... 20 <2 reeeeneenrnnn ceeeen@o aecees ido LU May 28,1878 | 400, 000
Potoruac River.ceaeeececeecnennsfonann. do....... .{ Fort Washington .| May 28, 1878 |. 100, 000
...... do [, PSRN [, S .| Giymont......... ..i May 28,1878 300, 000
TWHCOmICO RAVET -vnvonsnenannns|mnaens do......... . isbary .. -.| May 29,1878 175, 000
Manokin River ... Tangier Soond.. | Princess Anuo. .. .} May 29 1878 - 75, 000
Spesutm Narrows. Chesapenke Bny .| Havre de Grace.. ...] May £9 1878 Umud States Fish Commmsxon ..| 1,500,000
.............................. S N . PO, ..l May 30,1678 ... do eesennan. 500, 000
Chestm' River...cceceeanee [N PO do cesmcsnnes PP Millington ...ceaceeiecae. May 31,1878 | Thomns Hughlett, ........... ORI 250, 000
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Miggissippl - coovvorane.

North Carolina . .......

Tread HaveR .ceeee-vesace-aaae.| Choptank River........ Easton........ vemesesaaves|Juno 1,1878 | S. M. Rixey ......
Miles River Eastern BaY ..c-eseee--.{ Near Easton ........... June 1, 1878 oo 0 .eviiacianaanaas
Spesutie Narrows. . Chesapcake Bay . - Havre de Grace.. June 1, 1878 | United States Fish Comm
...... VR SR’ ' YU PR | [ I June 3,1878 [ [ PPN
CLoPtank RIVET euevaenne earoenjonese A0 .oveivannnioaeas Greenshorough Juno 3,1878| 8. M. Rixey
Tuckahoe River .. .. Chopmnk River .. . Hl“%l)()mu‘_,h June 3,1878;..... do.......-
Pntuxent River. ..| Chesapeake Bay .. ..} Laurel...... .| June 35,1878 | J. M. Donaldson..
...... e eofeereadO ot cefereeado il .!June 6,1878| David Scott
Spcsutxe Narrows. . ..do-. Havre de Grace. [ June _6, 1878 | Unitcd States Fish Commission . ..
Pocomoke River. .de J Snow Hill ... .. ..|June 10,1878 | S. M. Rixoy
Bush River........ .do .....| Railroad crossing.........{Junel0,1878 ; W.F.Page
Spesutie Narrows. . R ) veoo.| Havi ro do Grace...eeeee-.. Juno 10, 1878 United States Fish Commission ...
...... Q0 .. iionniiimnecann J 1 B T ieceveseace-s..|JOne 11, 187 .._...do..................
Gunpowder River . R 1 Cockeysnn ceceeeacaacans Jane 14, 1878 | U. Simmons. ....occeccuee
Spesutic NaITows. ...occeeeeeeesfes-.-- [+ 0 O, ...| Havro de Grace......c.... June 14, 1878 | United States Fish Commission. ..
Big Black River. Mississippi River .1 Vaughn Station........... Apr. 13,1878 | C. W, Schuermann ..... PR
Sunflower River Yazoo River... _| Friats Point....ovvznenn-. Apr. 23,1878 T F.ES . «-0ueeen
I Holly Springs... .. Apr. 23,1878 C. W, Schuermann
Railro crossing. . . Apr. 23,18781.._... [
JApr. 2371878 .....do.....
Tombigbee River. ..| May 15 1878 | J.F. Ellis. .....-
...... do .| May 15,1878 ... do
Okatiboe Croek -- - .. .| May 23,1878 R. E. Earlo
Shoal Creeck .| Arkansas River. . .| May 20 1878 C. W. Schucrmxmn ceee
Mississippi River. .| Gulf of Mexico. .| June 8,1878 F. A.In
Salmon Creel .| Chowan River.... .| Apr. 11,1878 | United
Roanoke Biver Albemarle Sound . Apr. 11,1878 W. G.W
Apr. 12,1878 8. G. Worth
W. G. Williamson

Neuse River .
Tar River. .

Ca
Salmon Crcek.
Chowan River
Albemarlo Sound :.
Roanoke River.....
Chowan River
Albemarle Soand . ........ cerene
Blackwater River....c...... voes
‘reek

.| Pamlico Sound

bhowan River

Cbownn River
Atlantic Ocean
Chowsan River
Albemarlo Sound .
Atlantic Ocean .

Albcr(ilarle Sound ..

. B.sllmad croesmg.........
Columbia

ccearssvcsascsons

.1 Apr.
L Apr.

Apr. 26,1878
Apr. 26,1878
Apr.
Apr.
Apr.

Ap

May 1 1878
May 2,1878
June 7 1878
June 7,1878
Junes 9, 1878
June 1,1878

38!
g

June 1,1878

8 | United States Fish Commisaion ..

H.E.Quinn ...
Thomas Taylor .

United States Tish Cof

Thomas Taylor
Ummd States Fish Commission - ..
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TasLe 1.—Distribution of shad from April 11 to June 14, 1878, §0.—Continued.
2

Introduction of fish.
Date grt.;mns- Trapsfer in charge of— N“g’sbﬁr of
State. Stream. Tributary of— Town or place. .
Tennessee «eeee..oe.... Middle fork of Forked Deer | Forked Deer River ..... Humboldt ................ May 18,1878 50, 000
! South fork of Obion River...._. Mlsslsslp?l River....... Huntingdon ...cee.o...... May 18,1878 , 000
Virginia ......... reeven Nottowny River................ Chowan River.... .| Nottoway Mills........... Apr. ll 1878 111, 0600
James River.................... Chesapeako Bay .. -] Richmond ................ Apr. 13,1878 115, 000
South branch Nansemond River.| James River............ Sealoard and Roanoke | Apr. 22 1878 40, 000
Railroad crossing.
Roanoke River.................. Albemarlo Sound .......] Salem......ccceeuviennnna. Apr. 24,1878 | W. F. Page.ccceeiiieecnnacnnnnnn.. 100, 600
Appomnattox River.............. Jamces River.... Petersburg . .............. Apr. 25,1878 H. B. Nicholas . . 60, 000
Mattapony River...............| York River .| Milford Statlon ........... Apr 30 1878...... do ......... 90, 000
...... L RN FONY s [ I, |eo-. do May 1,1818 H.D. Johnson 90, 000
Little Rivor. ..ocovivniiciioeaae. South Anne River . Ta)lorsville May 1,1878! W. ¥, Page...... 100, 000
Blackwater Rivor.......... ..| Chowan River .... .| Franklin.... May 2, 1878 | Thomas a)lor 150, 000
...... do ceeeen@O .ol ceeen @0 cieiiiei i [May 2,1878(......d0......... 100, 000
South branch Nansomond River.| James River............ Seaboard and Roanoke May 3,1878 | Page & Johnson 50, 000
Railroad crossing.
Potomao River............ recane Chesapeake Bay ....._.. FreesloDe.......c.ovueeane May 23,1878 | United Statos Fish Commisslon 50, 000
Shenandoah River .| Potomac River.. ..{ Riverton.... May 28, 1878 | W.F. PagO0.cceeeuiienaerceacnannns 200, 000
Rivanna River......... .| James River...... . Shadwell .........coo..... June 1, 1878 do .. 175, 000
Sonth RiVOr..ceeeerveiionioannas Shenandoalh River...... ‘Waynesborough .......... June 4, 1878 150, 000
15, 700, 5060

*SATYTHSIA . ANV HSId J0 YIANOISSIKWOO A0 LIOJHIT X7



TABLE II.—Distribution of California salmon reared from eggs collected in 1878.

Tributaries in which fish were Datoe of trans- | Number
States. ‘Where finally hatched. Waters stocked. placed. g Locality. ] for. of figh,
Sacramento River ...... [P McClotudprd Little Satra- | McCloud and Sacramento, Cal ....| Oct. —,1878 2, 000, 000
mento Rivers.
veee...] Geneva Lake hatching-house | Fox River ....... Geneva Luke . ..| Geneva, Wis._......... cevane covmns 200, 000
do ....... .| Crystul Lake Crystal Lake, Tlleeeeeeeeneeannne.. 1 20, 000
.| Rock River Rockford, Hl.... . 50, 000
...... do...... -{ Fox River. 20, 000
IOWBeeeeer.esare...| ANamMosa, Iowa . Missouri River .| Sioux River.. 4,000
.......... .| Mississippi River. .| Mud Lake ... 10, 000
do ......... Skunk River. 10, 000
Wall €..... 10, 000
Towner's Lake. 7,000
Towa River........ 7, 000
Des Moines River ..... . 10, 000
East Coon River....... Ceetssseressnsssecsscanreannasanance 10, 000
MHAAIC RITET vonnvonone oo oemsnnassnaseesasesansssnsscasases 10, 000
TVAI] LAKO. eonnonnmscamsnen|emaaesasemneaeeasnnaassnsnnsrnnnnss 20, 000
Maple River .ov.veeeceieeeeeoormiiiiiiiiireiiiienoneancaoe 10, 000
Maguoketa River 10, 000
Tarkey River... 3,000
Lisborn River .. 4,000
‘Wapseo River .. 10, 000
Big Reck River. .| Mar. 17,1879 8, 000
Boono River...... Mar. 22,1879 10, 000
Ulppcr Des Moines River ... .|ececiiiaeacaaaiaies Mar. 22, 1670 10, 0600
Plymouth River ........ Mar. 22,1579 15, 000
Cedar River ...... Mar. 28 1879 5, 600
East Skunk River.. Apr. 1,1879 2, 500
Weet Skupk River . . ﬁp . 1,1879 2,500
Moltby Kellogg. . eovennecaaafonane ay 14,1879 2, 500
Stﬁnﬁ{s along C. B. and Q. }..cne-e.c. cecesasrssensescnncnennnan May 19,1879 12,000
Independence River -.........f.c.cee eeerreevsesacaaninnes vearesnaa.| May 20,1879 4,000
Volga River .......... .t May 20,1870 6, 000
Turkey River........... May 20, 1679 5, 000
Cedar River ......cooue.en .| May 30,1679 10, 000
Spring Branch............ . .| May 30,1879 5, 000
EK8DS8S veeveeroanes Stranger River . .| Stranger, Kans... .| 1879 2, 500
Verdigris River Independence, Kans - .1 1879.. 2,500
Delaware River.. ... Delaware, Kans. . 1879 .. 3, 000
.| Red Vermillion Rive: Centralia, Kans .{1879.. 2, 000
Spring Creek ... Wetmore, Kans . 1879.. 1,000
Mill Creek.....ecocev... ‘Washington, Kan: 1879.. 1,000
..| Black Vermillion River.......| Frankford, Kans .| 1879.. 2,000
veceeeld ieicrnecronarccrien..| Eansas River....ceccee enne. Clesar Creek. .......... viveen..| Barretts, Kans... ceereees.i 1878 1,000
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TaBLE I1.—Distribution of California salmgn reared from eggs collceted in 1878—Continued.

Tributaries in which fish were : Date of trans-| Number
States. ‘Whoere finally hatchod. ‘Waters stocked. placed. Locality. _ for. of fish.
Kansas ........-... Cedar Rapids, Yowa......... Kansas River Big Blue River ....... -| Bluo Rapids, Kans................ 5, 000
...... do Big Blue River . -l Littl: Bluo River Waterville, Kans ... [ 2,000
Kansas River... . R(-Ipublican River Concordia, KADB . ..vueveennen..... 5, 000
....... -] Solomon River. .. Beloit, Kans ... [ 5, 000
....... Soldier River .. Topeks, Kans ... cescenann. 1,000
....... -1 Silver Lake.... Silver Lake, Kans cearanaa..] 1879 500
....... Vermillion River Wamego, Kuns ... cenoial 1 2, 500
...... Big Bluc River .. Manhattap, Kans ................ 5, 000
...... Republican River Junction City, Kans . ............ 3, 000
....... Clinpman’s Creek .| Chapman’s Creck, Kans ......... 2, 000
A -ve. do Solomon River. .. Solvmeon City, Eans.............. 2,000
Smoky Hill River.. Saline River ..... Saline, Kans ..........o.o ... 3, 000
S P do Spring Creok ...... Brookville, Kans ........ceu..... 1, 000
-{ Kansas River.... Smoky Hill River.. Ellsworth, Kans .................. 5, 000
-| Smoky Hill River.. Big Creek ....... Hayes City, Ka . 5, 000
...... d Ellis, Kans ... 6, 000
.; Kansas River.. Wakasa River... Ottawa, Kans. 2, 000
.| Migsouri River ............... Osage River (1) .. Redding, Kans 2, 500
..... .{ Arkansas River.. eeveee...| Neosho River...... Ewporia, Kans . 5, 000
..... .{ Neosho River.... eeveee--.| Cottonwood River . Florence, Kans . 2, 600
..... .| Arkansas River . seveee-n.| Walnut River ....... .| Eldorado, Kans. 8, 000
..... eo)ese-ei@0 . oiiiiioiiiieieean.. ! Little Arkansas River.. Halstead, Kons . 2,500
.| Little Arkansas River ........ Lake Inman.......... -.| McPherson, Kans. 2,000
. -| Arkansas River .............. Cow Creok..... .| Hutchinson, Kaps 8, 000
...... . N FESTRN (U .| Walnut River . -{ Great Beud, Kans. 8, 0600
...... L I - RS .| Pawnee Creek ...... -| Larned, Kans .. 5, 000
MAine -.evsecve-...! Pembroke hatching-house ..{ Saint Croix River........ Keen's Lake Stresm .. -{ Keen's Lake, Me 9, 700
..... 40 .......p-e.........| Bay of Fandy ........... -| Penmaquan River .. Pombroke, Me.. 3,000
Maryland.......... Draid Hill hatching Ronse ..| Bash River ... oo .| Winter's Rua..... .| Wilna, Md...... 4,000
o .| Patuxent River .| Savage Station, M Feb. 1,1878 10, V0O
Chester River .... Millington, Md ... Feb. 13,1879 12, 600
. Choptank River .. Henderson, Md . Feb. 21,1879 8, 000
RPN USRNSSR R ool IR Feb. 2, 1679 7, 000
...... -| Tangier Sound................| Black Water. Cambridge, Md . Teb. 26,1879 3,000
...... . .| Transguaking River..... .1 Chicacomico ...... 1 R Feb. 26,1870 3,000
...... .| Tangier Sound.......... . sguaking River.......... Ajroej's Station, Md. Feb. 26,1879 3, 000
...... do. .} Chesapeake Bay ....... Patapsco and Patuxent Rivers | Hood’s Mill an Ajrey, .lr"eb. 22, }2;3 12, %g
...... . . une 86,
Michigan .eveeenneennnn... -| Lake Michizan ........ . -1 Berrien County, Michizan Jan. 8 1879 25, 060
...... ---| Dowagiac River ....... -| Pokagon Creek ... --+--.[ Cass County, Michigan . Jan. 90,1879 10, 060
...... R PRI | 1 S o, Peceanic River ... [EUN PN | [ Jan. 19, 1870 5, C00
- + Pine Lako ........... -} Dowagiac River .............. Van Baren County, Michigan. . Jan. 10,1879 30, 000
. .| Saint Joseph River .. Walron Creek .. ----| Saint Joseph County, Michigan...| Jun. 23,1879 10, 600
...... eescesnecaccnciatsansrccticceec@0 cnnieneiciiieaeecaaa...! Fates Crook seesesatcsiaccnialecenedO conaaaniainiia oL L Jan. 23,1878 10, 000
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.| Wexford Co;mi},. ﬁl(‘hlg-l;l ......

* Tuscola County, Michigan
Oceana County, Michigan....

.| Cryatal Lake ..
-| Privato ponds .
Lak

Mississippi River.
Minn

.| Martin County, Mipnesota..
Lesc ?{ County, Minnesota

0 - eeeeee s acann
Waseca County, Minnesota .
-| Douglas County, Minnesota
Wright County, Minnesota.
Waslington County, Minnesota. ..

-} Chain Lake....

| Carson City, Nov
Pemigewasset River . .| Campton &nﬁl Plymoath, N.

-j Merrimac River
Newechewaunock Lake

|| Wakefleld, N.Xt .
.| Brookfield, N.H ....

-| Lake Winnipiseogee..
.| Merrimac River .-..
..! Delaware River...

-| Great Ege Harbor
. Dela:lva.m River...

‘| Atlantic County, New Jersoy .

; J1
Cumberland County, New Jarscy .
Gloucester County, New Jersey. ..

: Alloway's Creok

X1
R=]

Bergen County, New Jorsey .
Morris County, New Jersey. .

-| Hackensack River............
.1 Lake Hopatcong
Shawngum Lake

. Greenwood Lake
.| Swartswood Lake.

I Cline's Pond...222::

Lake Hopatcong .

[
SOWO

Sussex County, New Jcrsey.

MAGRCIC I
88883388

g

.‘*’PS"NN.%M»---H....
888¢8

S alad

8833332358555

£23383888

g8

g
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TABLE II.—Distribution of California salmon veared from eggs collected in 1878—Continued.

2

Tributaries in which fish wero : Dateof trans-| Number

States. ‘Where finally hatched. ‘Waters stocked. placed. Locality. fer. of fish,
New York......... -| Hudson River .. -.| Tributarics of Hudson River..| Green County, New York......... Dec. 65,1878 20, 000
Genesee River .| Spring Creek ................. Monroe County, New York .......| Dee. 31,1878 10, 000
Lake Ontario coooceeeaaaa oo, do......o0 Livingston County, New York....| Jan. 15, 1869 10, 000
Hemlock Lake.. Spring Brooks . Ontario County, New York........ Fob. 26,1579 36, 000
Summer Hill Lake .ooooooeeeo ] .in.. [ S, Cayuga County, New York ....... Mar. 1,1879 9, 000
Lako Ontario ... Spring Creek ................. I.ivin%ston County, Now York....| Mar. 11, 1870 1,000
North Carolina .. .. Capo Fear River orth Fork, Deep River ...... Friendship, N.C..cooviiiiaaa.... zn. 2,187Y 18, 000
Catawba River Jolns River and Gpper Croek.| Morgantown, N.C .. ..j Jan. 10,1879 30, 000
...... Linville River ................| Bridgowater, N.C... vee-.op Jan, 11,1879 30, 000
Doc River ...ooceeeeeennn .| Danbury,N.C ..... ..| Jan. 13,1879 20, 000
Broad River .. Broad River ............. .| Hickory-nut Gap, N. ... Jan. 15,1879 45, 000
Roanoke River Town Fork River .| Germantown, N.C................ Jan. 18, 1879 15, 000
T’ee Deo River Yadkin River Patterson’s (Caldwell Co.), N.C...| Dec. 16,1878 30, 000
N [ N M 4 U, Dec 30, 000
5, 000
20, 000
20,000
24, 500
.............................. 4,460, 356
..................... Lake Ontario Wilmot’s Cre Spring, 1679 1,000
...... do.........cleeeeee....] Lake Huron .. Saugeen River. .1 Spring, 1879. 500
...... d0 ..ccieecvnacaannn...} Lake Ontario ... .| River Trent ......... Spring, 1879. 200

N. B.—These eggs were for
thought best to defer giving the

TaBLE H1.—Distribution of land-locked salmon reared from eggs collected in 1878,
the most part hatched out and planted by the State Commissioners of Fisheries. The returns,

redord until the next report.

TApLE IV.—Distribution of whitefish rearcd from eggs collected in 1878.*

however, aro so imperfect that it has been

- Tributaries in which fish were Date of trans-| Number

States. ‘Where finally hatched. . Waters stocked. place Locality. fer. of Gsh,
Now Jorsey....... Bloomsburg, N. J........... Shepherd's Pond. .....uemes feoceionecricaaaanarcnnaranann.. Morris County, New Jersey....... Fob. 17,1879 45, 000
...... 40t iiiciiiiiiaeoi ] Lake HOPAtCODE . cuouueuemannafoac e caciaaarceammeennnnnnnns|ecenecllO ceeereeneceanererrnee..| Feb. 17,1879 45, 000

* The eggs were collectod by Frank N. Clarke, Northvillo, Mich, and hatched and planted by the Now Jersoy Commissioners of Fisheries.
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L.—LIST OF PATENTS ISSUED IN THE UNITED STATES, GREAT
BRITAIN, AND CANADA, UP T THE END OF 1878, RELATING TO

VISH AND THE METHODS, PRODUCTS, AND APPLICATIONS OF
THE FISHERIES,

BY RoBERT G. DYRENFORTH,
Principal Examiner, United States Patent Offico,

AMERICAN PATENTS.
FISHING.

Including F1sH-HOOKS, TFISH-TRADS, Fisowavs, I°

LOATS, HHARPOONS AND SPEARS,
NETS AND SEINKES,

OYSTER CULTURE, PiscicULTURE, REELS, RODS, SINKERS,

DECOYS.
17,192, Bogle, R..... ... ... .. . ... . May 5, 1857.
14,458, Wales, N... ... .. .. Feb. 11, 1868.
93,293. Foster, J........ ... ... ... .. ... .. ... Aug. 3, 1869.
102,799, Visher, B.. ... ... . . May 10, 1870.
156,239, Strater and Solier..o...vunnoonn e, Oct. 27, 1874.

FISH-HOOKS.

Eugelbrecht and Skiff....................... July 28, 1846.
Pendleton, S............................. .. Aug. 21,1847,
Johnson, J ... .. . Aung. 21,1847,
Bllis and Gritty. ... ... ... .. Aug. 15,1848,
Jenks, W .. 0. . . Sept. 5, 1848.
6,207. Jobmson, J . .. e ey e March 20, 1849,
8,853. Buel, J.0 ... . ... Tttt April 6, 1852.
10,761, Sigler, Ho.. oo o April 11, 1854.
10,771, Buel, J. 0 ... .. ... April 11, 1854.
13,068. De Saxe, C ...... ... S June 12, 1855.
13,081 Cook, R F ....................._." June 19, 1855.
13,649, Johmson, J ... ... ... Oct. 9, 1855.
14,706. Buel, J.70 ... April 22, 1856.
17,803. McLean, D July 14, 1857.
25,507, Haskell, R ... ... T Sept. 20, 1859.
81,396. Morris, W, X, ................._ Tttt TFeb. 12,1861
43,604, Lenhart, A. X..... ... . e, Aug. 2, 1864.
44,368, Gardiner, jr., N, A ..o reeaennn Sept. 20, 1864.
50,799, Crandell, G....... ... L e Nov. 17, 1865.
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4

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

51,651, Davis and Johnson.............coooveien.... Dec. 19, 1863.
51,951, Livermore, H. B -.....oovvinniiiiin ot Jan, 9, 1866.
54,251. Johnson and Howarth................o.o. .t April 24, 1866.
54,684, Chapman, W. D .. ... ciiiieiiiiiiiiinn.n, May 15, 1866.
58,404, Goodwin, W. O ...t .Oct. 2, 1866.
59,844, King, Jacob ... Nov. 20, 1866.
59,893, Crosby, C.O.evnnn i Nov. ' 20, 1866.
60,786, Rhodes, E.R.and J. W............. ... Jan. - 1, 1867.
62,042, Lee, jr., Benjamin .. .......... .. .. ... ..., Feb. 12, 1867.
68,027. Angilard, F........ooiiei Aug. 27, 1867.
69,221. Kidder,D ........iiomieiiiaiiia e Sept. 24, 1867.
70,868. Lenhart, A. X.....coooeiieiiii Nov. 12,1867,
70,913, Sterling, B .. ... i Nov. 12, 1867.
77,365, Fishy R Acviee i April 28, 1868.
79,446. Christian, J. B.... ... ... e June 30, 1868.
80,151. Dennetts, Ac A ... o oL July 21, 1868,
86,154, Hiltz, M. ... ..o oo i Jan. 26, 1869.
94,803, Kemlo, Franeis ...........ooooiae oL Sept. 14, 1869,
94,804, Kemlo, Franeis ...........cooviiiiiiant Sept. 14, 1869.
94,805, Kemlo, Francis ......ccceeoeaaiiiiai oo, Sept. 14, 1869.
95,7565, Angers, F. Do .o +..0ct. 12, 1869.
104,930, Chapman, William D ........................ July 5, 1870.
111,898, Arnold, L. ... ..ol Feb. 21,1871,
115,434, Chapman, William D............oooaaainn . May 30, 1871.
117,749. Arnold, L.......... e Aug. 8, 1871
121,182, Mann, J. H. .o oo Nov. 21, 1871.
123,844, SInClAir, Greenv oo e ove e Feb. 20, 1872.
129,053. Pitcher, B. .. ... .. . .. it July 16, 1872.
139,180. Mullaly, J........ ... May 20, 1873.
141,910. Allen, B. Fooee ol Aug. 19, 1873.
143,146, Harperand Smith ... ... ... ... ... ... .. Sept. 23, 1873.
146,443, Fitzgerald, T.F.........o..couoi i ... .....Jan. 13,1874,
146,764, James, W, H .o.vaivenaea Ll Jan. * 27, 1874.
148,926. Caboon, MI V. B....oooeiiii s, March 24, 1874.
149,123, Hazzard, A, W .iceerieioenaatoniiaiinnnnnn. March 31, 1874.
151,304, Huard and Dunbar .........co oo, May 26, 1874.
153,854, Skinner, G. M .... ... et Aug. 4, 1874,
157,480, Perry, R.J ......... et Dec. 8, 1874.
163,980, Dunlap, B. L ... .. .0 o, June 1, 1875.
167,784, Pierce, G. R...ooniiiiiin e, Sept. 14, 1875.
171,697. Place, J. H............ ... Ceeeeuee it Jan. 4, 1876.
171,768, Buel, . T ooeeeie L Jan. 4, 1876.
174,769, Buel, J. T o eve i Jan. 4, 1876.
177,630, HAIL Lo 8. eeeeeaeecaesenncnacneaoaanannns May 23, 1876,
181,308. Brush, H. O .cvoviiineeranianann.. Veeenainns Aug. 22, 1876.
184,627. Jones, F ..c.cvvueniinnnnnnn Vesnstased sanen Nov. 21,1876,



*ISHERIES. D
AMERICAN PATENTS RELATING TO FISH AND FI

185,914,
186,134,
189,805.
190,222,
191,165,
196,648,
197,935.
199,926.
208,581.

16,217,
22 644,
23,154,
75,075.

76,489,
77,893,
85,199,

113,292,

123,164,

131,439,

132,476,

135,113,

141,588,

156,648,

163,498,

178,375,

181,844,

188,503,

194,253,

198,804,

201,504,

202,818,

202,962,

204,168,

204,538,

57,159,
126,257,
132,349,
154,216,
206,715,
208,408,

10,795,
12,060,

..Jan. 2, 1877.
Gregg, WoH i s ia,n_ o 1877.
S, o TS April 17, 1877.
Ring do LTI s May 1, 1877.
Ring, 5.0 oot i il
I\Iiller) G.C. LR R IR X T SRR ch. 307 1877.
Bdgar, Boooooiiiii Dec, 11, 1877,
Nitehell, g AT e Feb. 5, 1878,
Mitehell, J. A ... ..ol Ot 1, 1878.
Palvey,d. oo
FISH-TRAPS ..Dec. 9, 1556,
Van e D Jan. 18, 1859,
Bowaa T March 8, 1859.
Bowman,D............o .. L T March 3, 1868,
Talbot, D. © ... o April 7. 1868
MeCaughans, T.B ........... ... ... ... . . MP 10) 1808,
Koebler, J........oo. ... .. ay o] 1868,
Beach, B. B ... ... Dec‘.. -;7 1871
Hammond, J.B...... ... ... . ... . " April o 1870,
Fullel‘, 0. M. Jan. ip’ 187;.
Harcourt and Cottingham........ ........ ... (S)ept. o 2 1875:
Livaudafs, ¢....... ... R R Jac:i. 21 1873,
Goodman, 8. A ................... .. An ) 5’ 1873,
Pavonarius and Michtle. .. ................. No g ) 1 0’ 1874,
Peck, LA BIay- 18} 1875,
Kepner, ReB.................... ... .. Tu G, 1876,
McRoberts, J.................... .7 Sont 5’ 1876,
Doyt g 071 Marel 20, 1817,
Davis, . Moo 4 15
Lasater, . M....... ... Aug. 11878
McBryde, D.Secvene . e Jan, 19, 18"8.
Davis,¢ ..., e March Y 18"'8'
Hesse, 0. . .. feetaeain . e Aprfl 23, ' 8.
Robertson, 8. N, and B. A ... ovonon April ?0, 1218-
Roney, R.g. . . 0 [l May 28, 1875.
Clark and Roberts ........ ... 07T June 4, 1878.
TFISHWAYS. .
Livermore, A.......... .00 . Aug. 1‘3, ;2‘7’3
Brewer, J.D ... ... .. . April 29’ iy
Brackett, B. A........ ... T Oct. Ig’ ey
Brewer, J.D .......... . iﬁg 6. 178,
M D e Sept. 24, 1875,
MeDonald, M................... 0T t T
FLOATS. ‘ ) 1854,
De Saxe, Charles ... cuvveneneeneneiloen... ggé‘ll ig; ey
Hoards, 3. W.. ...
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86,609.
99,572.
127,218,
128,885.
165,867.

179,490.

186,232,
188,755,

7,709.
16,014.
20,343.
35,476.

144,110.
168,335.
172,312
206,694

10,794.
20,125.
20,795.
34,887.
39,676.
55,635.
56,017,
59,429,
62,481,
76,284,
76,387.
80,274.
82,490.
§2,913.
$3,499.
83,493,
87,740,
99,713,

113,572.

113,817,

Terrell, J. A....... N Feb. 2, 1869.
Ingram, J ..oviennnai i iia et Feb, 8, 1870.
Brown and Jarvis, jr....oeiiiiiiiaai oL May 28, 1872.
Jewell, Boueon oL July 9, 1872.
Quinn, W. M. . July 20, 1875.
Sanders, Li coeves ciieoiiineeiiiai i July 4, 1876.
Davis, D.W.and S. H...................... Jan. 16, 1877,
Redfield, P.S.. . iveeei i iean o March 27, 1877.
HARPOONS AND SPEARS,
Warner and Gaylord ...... ....... e Oct. 8, 1850.
Hoxton, I oeoveenn e Nov. 4, 1856.
Garl, J..oieiieniii e . May 25, 1858,
Roys,Thomas W...._ .. ... iiiienin it June 3, 1862.
Knapp, J. W e i Oct. 28, 1873.
Jineka, M oooein i e Oct. 5, 1875.
Hedges, S.P........... e Jan, 18, 1876.
Taylor, W..oooiiir v iiiaiiiis ceen Aug. 6, 1878.
NETS AND SEINES.
Evarts, Buss «cceveeerieeninaiinennnn. March 21, 1838.
Hale, B. W ... i Junc 4, 1838,
Tracy, Cyrus ...ccovevmeoniariiieniinennnnn. Sept. 19, 1838.
Coole, H ......coinian... e March 17, 1843,
Downs, John ...l April 25, 1843.
Carr, Shannon,and Carr .................... Sept. 14, 1844.
De Saxe, Charles .ooee.ciiiiiinien... April 18, 1854.
Hall, Thomas ......coviiiinn e, April 27, 1838.
Merritt, jro, Booooo oo June 29, 1838,
Goodwin, Pt April 8, 18G2.
Randolph, W . ..o i, Aug. 25,1863.°
Field, I8 A o oo June 19, 1866.
Ferl and LarkinS..... ... . L. Ang. ' 17, 1866,
Maxwell, William ............ Ceeenemne e .Nov. G, 18G6.
Crossman, C. C ..ovivvenvnan il Feb. 26, 1867.
Wills, Daniel .. ... .ooiiiiiiiiiii et March 31, 1868,
Bell, Thomas ... . ... ..., - ..April 7, 1868.
Collines, John .....cvivevinniianennnennnn.. July 28, 18G8.
Cartwright, T............ e Sept. 29, 1863,
Allen, George D .oeene i Oct. 13, 1868.
Wileox, W. 8. Oct. 27, 1868.
Harper, 8 cc-cvevinaa e e eeneeaaeeeeaaat Oct. 27, 1868.
‘Werdmiiller, I'. A ..... Cemeretareieaeeaaan March 9, 1869.
Sabing, P.G.ecenernrrnnaniant v e Feb. 8, 1870.
Ryder, jr., B..... Cenereeeiecaeneeaenaaaaaas April 11,1871,
Tierpan, P. B.ocveeiceereaanctenaaons cecaan April 18,1871,
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117,957,
120,974,
124,635,
137,930,
144,888,
155,140,
167,189,
194,434,
197,313,

127,903,
130,631.
149,921.

68,871,

72,177.

78,052,

80,775.
105,176,
116,112,
116,995,
136,834,
148,035,
149,198,
151,080.
160,002,
166,413,
173,262,
180,085.
199,527,
207,333,

15,466.
16,626.
24,987,
27,305,
41,494,
43,460,
43,485,
43,546,
49,663,
65,653,
56,937,

Alexander, Lo H vevieinrnaacnianncenannnanns Aug.
Jeffery, R ... ..oooiiiaannnn.. ceenieieeneaas Nov.
Smith, Henry..oeeseeeee inienaranacs .- .;..Marf:h
Ketcham, C.E......... eeeee Ceceeatanasoaas April
Campbell, J.O..... canenn Cheeecteitesnaenaas Nov.
Brewster, O v.veviiiit iiiiiiiiiiiiiiiiianea, Sept.
Nason, C.F .ooiveoiiiiiiri i iiiiiiiniinanns Aug.
Howes, 8. B.ooiriiiiireeiecrreaccaccannens Aug
2 Nov.
OYSTER CULTURE.
Lytord, B.F e i iee et cieeeaeaeaeaenns June
Frazier, B H oo vvinviirinenens cocenaananans Aug
L0717+ SR @ 2Rt April
PISCICULTURE,
Greem, B ..o e e, Sept
Drexler,C........ ... .. N Dec.
Forman, W.H......o. .o i June
Smithy Ao J oo . Aug
Jollins, AL S, . e July
Stone, Lowoeiei i e June
Sabin, R. 18 ...... et e cetane e July
Holton, M. G oovviiiiiviii i e eeeaene e, March
Clark, N W e e, March
Clavk, N W, e e e, March
Bryan, 0. N ........ e et e . May
BOnd’ A Feb.
Roth, I e Aug
Bl‘ackett, B oA . TFeb.
Wﬂmot; S July
Fergus()n, T.B Jan
\Vright’ LH Aung
RELLS.
Tiﬂ.ﬂny; A I\I&Y
Bailey, LA ... .Au'g
Deacon, Bdward ................... ... Tob.
Billinghurst, William..............._.._ . Aug
Palmer, M. S........ ... .. ... ... Feb.
Dougherty, A ...................... e Feb.
Van Gieson, W. I[....._..... Cerenceceenanes July
BUis, D oooii July
Cummings, Thomas W ......oooeemenennn.... July
Stuart, W, M .. s Aug.
Hateh, Ao e June

15, 1871,
14, 1871
12, 1872,
15, 1873.
25, 1873.
22, 1874,
31, 1875,

. 21,1877

20, 1877.

11, 1872,

. 20, 1872,

21, 1874,

. 17, 1867.

17, 1867.
16, 1868.

4, 1868.
12, 1870.
20, 1871.
11, 1871
18, 1873.

19, 1874.
23, 1875.

3, 1875.

8, 1876.
18, 1876.
92, 1878,
£0, 1878.

- 26, 1838,

3, 1856,
10, 1857.
9, 1859,
23, 1860.
9, 1864,
5, 1864.
12, 1864,
12, 1864.
29, 1865.
19, 1866.
7, 1866,
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71,344
78,546,
82,377.
83,740.
87,188.
88,026.
95,839.
96,652.

103,668.

112,326,

121,020,

128,137.

134,017.

135,283.

147,414,

150,883.

161,314.

162,845.

166,241,

175,227.

177,544,

191,813.

195,578.

10,795.
20,309.
25,693.
35,339.
58,833,
72,667.

100,895.

119,251.

137,015.

140,656.

142,126.

154,141.

164,828.

169,181.

170,188.

173,534,

198,879,

206,264,

207,665.

208,500.

Von Hofe, Julius ....oooeveaoaiaons. Nov. 26, 1867.
Stacy, B I oo June  2,,1868.
Bradley, W. H..... .o Sept. 22, 1868.
Stetson, John. ..o vniiiiiiiiiiiilL Nov. 3,1868.
Xavier, Francis.....ooeveineaaaaiaiai ... Feb. 23, 1869.
Foster, C. S. H coiniiiiiiiiiieiiiiaa e March 23, 1869.
RoSS, Jod e i Oct. 12, 1869.
Altmaeir, P, A ... Nov. 9, 1869.
Sheldon, G. G voevvvinreceationieainna.. May 31, 1870.
Decker, B.Li o oovnnieiiiee e Mareh 7, 1871.
Terry, S.Boeeveeeea.nn et -Nov. 14, 1871,
TFowler, A. H .ol June 18, 1872,
Mooney, G «.vvvmcreiaii i Jan. 14, 1873.
1 YT A P Jan. 28, 1873.
McCord, C. W ......... e eiteeie e Feb. 10,1874,
Orvis, C.F o oee e May 12, 1874.
‘Winans and Whistler ....................... March 23, 1875.
McDonald, Ac L ooooov i May 4, 1875.
Winslow, H............... feeeeer e Aug. 3, 1875.
‘Winans and Whistler ............. ... ... March 21, 1876.
T T O I May 16, 1876.
Philbrook, I\ J .. ooeeeiii i June 12, 1877,
Copeland, G. T ...cvveniinnenniai.t, Sept. 25, 1877.
h RODS.
Do Saxe,Charles ...l April 18, 1854.
Underwood and Bargis .. .....ccooovveiooo.. May 18, 1838.
Pritchard, Henry..........cooiaveeeiiann, Oct. 4, 1859,
Von Hofe, Julius ...........coeinneninL.. May 20, 1862.
Tsaacs, R N.oooooi e Oct. 16, 1866.
Montrose, J. H.ceenoii i iiiiiiien il Dec. 24, 1867,
Hubbard, W.J . ..o March 15, 1870.
Tout, ThOmMAS ceevuervreeneraianiaiaan. Sept. 26, 1871.
MceHarg, J.B.veeeiiiniiieniiaaniil March 18, 1873.
“Smith, W. M ... July 8, 1873.
Senfenr, T ... it Aug. 26, 1873.
Hill, B oo Aug. 18, 1874.
Graves, J. Lo oo June 22, 1875,
TLeonard, . L ... . iiiiiiii it Oct. 26, 1875.
Perry, C o eeeeeeee e Nov. 23, 1875.
Endicott, F'eoor ciinvaniena L Feb. 15, 1876.
Fisher, C. Roeeeennneniiniiiiiiiiii, Jan. 1, 1878.
J. A. Robertson. - ccoevvnnnniiiiiiiiaei L, July 23, 1878.
Leonard, Ho Licoceeenennnnnnnaiiionl Sept. 3, 1878.
Van Altena, Hooooeiievnnnniiieiaion, Oct. 1, 1878.
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14,587,
39,192,
46,453,
56,857
58,211.
- 61,625
71,879,
77,628,
77,774
83,681.
84,885.
86,786.
93,220.
118,772.
155,266.
167,687.
175,949.
182,428,

7,895.
15,452,
26,427.
31,736.
44,340,
45,765.
48,723,
59,833,
66,616.
66,732,
70,435,
74,378.
80,775.
81,087.
83,533,
83,836.
84,801.
84,835.
85,013.
86,040
87,986.
88,0064,
90,334.

SINKERS.
Smith, William .....c.eaeeol.t. cereeeeaan April 1, 1856.
Woodbury, William. .. .ecoooeveeiiiina..... July 7, 1863.
Decker, B. T ..... ceveean e JR Teb. 21, 1865.
Martin, J.R......ooooiii L, July 31, 1866.
Burnbam, L. A ... i, Sept. 25, 1866.
Marting J. R.ovoeniiiii L Jan. 29, 1867,
Hiltz, Martin .......... oo, Dec. 10, 1867,
Lothrop, L. D .. ..o o L. May 5, 1868,
Smith, William H.................oaiiiee May 12,1868,
Albee, S .. ......... S eeecietaieiieaaan Nov. 3, 1868.
Leach and Hutehing. ....cooevnveiiienan.... Dec. 15, 1868,
Tellgmann, Fouoeeiiiniiiiriinineonan,on. Feb. 9, 1869.
‘0sgo0d, BT ot eeeiee i i aenae Aug. 38,1809,
Camp, H...covviivvninnnn. Ceeetarneieaaaaas Sept. b, 1871,
Sprague, Ho Liceueetiiiiianannnan. ... Ceeennen Sept. 22, 1874.
Pitcher, E...... e teteeetiietetraiiiiiaeaaes Sept. 14, 1875.
Dixon, G. W. ittt iiiiee it April 11, 1876.
Forbes, jr., J ... ...... f ettt Sept. 19, 1876.

TISH, PRESERVATION OF.—ICHTHYOCOLLA.

FOOD,—PRESERVATION OF FISH.

Westacott, R. G ........... o tereieeennaaena, Jan. 7, 1851.
Wright, J . oooviviais caneln Ceeeeeaneraaaans July 29, 1856.
Gross, M ... ...coniiiiinnnn Ceeeeveesaseaes Dee. 13, 1859.
Piper, B................. feeereanaaas -+... March 19, 1861.
Reeves, J.I'...... e nae sheecasannsecanas Sept. 20, 1864.
Staunton, J. G...oooiiiiiiiiiiiiiiiie ... Jan. 3, 18063.
Robinson, B..iiiiiaiiiiiiieineninnannnnnn, July 11, 1865.
Gilmore, E. Lot iiiiiiciiiiiiiiineinrnnn Nov. 20, 186G.
Noble, B. G oottt e July 9, 1867.
Nobley, B.G oovnveeiiiiin e July 16, 1867.
Heron, G. Huevveriiiiiniiiceiiiai i vaeane Nov. 5, 1867.
Kellogg, T.D .......... L R T TP Feb. 11, 1868.
Smidth, A.J ..ottt iiiiie it i, Aung. 4,1868S.
Cutler, W.D ....c.oiiiiiiiniiiaa.. RN Sept. 8, 1868.
Nunany P .ceveennnnn T T T PN Oct. 27, 1868.
Cutler, W.D.ooo oo, Nov. 10, 1863.
Crowell, B.eenrenniiiiiiiiiiiie i iinrnns. Dec. 8, 1868,
Burnham, E. E . ...t iiiiineeeneecnnnnnn... Dec. 15, 1868.
Dayvis, William ........... Ceeseenitaetiaea, Jan. 19, 1869.
Sim, Thomas «..vvoveerirrnnnrrrnrnennnennn. Jan, 19, 1869.
Stephens, B. Teeeuiieiviiiieciieiieeeevaann, March 16, 1869.
Niekerson, J.......ooooiiiiiiiiiiiiiiiiia, March 23, 1869.
Atwood, jr,J «o..o..oLiiaiiliieiol May 25, 1869,
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90,944,
93,183,
95,179.
96,288,
97,145,

108,983.

109,820.

112,129.
113,393.
125,102,
127,115,

128,320,
131,820.

132,316.
135,113,

143,386.
148,317.

149,256.

150,183.
152,181,

161,596.
162,119.
171,662.
178,916.

181,549.
186,204
187,122.
201,834
204,647.
204,966,

203,830.

5,978.

53,636.

78,016.
106,212,
134,690,
148,317.
149,165,
177,764.

Havard, C., and Harmony, N. X......c.coonnn June 8, 1869.
Dotehy J. Beenriieiriiane tamevanninaaanennn Aug. 3, 1869.
Adams, R A oot iii e Sept. 28, 1869.
Thorp, G. T ........... aereenemeeeran e, Oct. 26, 1869.
Adams, R. A .......... Cemeeierietecacaaann Nov. 23, 1869.
0721 76) 1 RS N © R eenenann Nov. 8, 1870,
Howell, D. Y i iiiiieiiii e iaaianeans Dec. 6, 1870.
Davis and Davis.......-..... Cerertcracanans Teb. 28,1871,
Brown, M. W..cocieeeae cvnnnes cereeeanin April 4, 1871,
Vazquez and Rosenberg . .......ooaiiiaaaan. Mareh 26, 1872,
Stanley, L Liiveeraameeaceneeicncannaoeannnes May 21, 1872,
Mosquera, B. ... vaeeetorieeiieerniiaonanan. June 25, 1872,
Henley, T B ieeetireae e cietneaeeaanns Oct.  1,1872,
Pharo, Bu A «oueieneaetacnaeeeeeannnn. Oct. 13, 1872.
Goodman, jr., S. A ... .ieeiiiiiiaenisiaann Jan. 21, 1873,
Sharp, Wiliam . ...ceeiiniiieiiiaaieennann Sept. 30, 1873.
Miiller, G. A.oovvenninnaneen. Cecencacenn ... March 10, 1874,
Shriver, A. K oo iaetoiirineiiiiiicnnnnann. March 31, 1874,
Osborn, G. K......... e iieiecitaeaens April 28, 1874,
Shriver, Ac K ieeeiene e iii et aaeas June 16, 1874.
Davisand DaviS . .coveeenirercaaaenn. eeean April G, 1875.
4 VT VD : S April 13, 1875.
Goodale, S. Lo v vivevnerieeiiimennnnan. Jan. 4, 1876.
Dupbar, G. W, G. H,and F. B.............. June 20, 1876.
Andrews, O ..oiieiiiiiiiiaiiaeiaiin e, Aug. 29, 1876.
Goodale, S, Li..vieineeiaaaaiciaa e Jau. 16, 1877.
Gauthier, C. W ... oottt ....Feb. 6, 1877,
Ricl, S .oeennnn.. e e e March 26, 1878.
Woodruff, Lyman ....ooeveiues canacicinean, June 4, 1878,
Griffin, S. Wi June 18, 1878.
Bliss, Samuel. . oeeeeerionnaniaee ., July 9, 1878.
ICHTHEYOCOLLA, ETC.
Waldron ...covevncnenannns Grecieaeaaeeans March 4, 1812,
Hall .. it iceeceanaaas March 23, 1822,
Hastings .. ..o it Aug, 14, 1822,
NOrwood €6 ale covevninaueaeeineanaannnane. Jan. 21, 1834.
ROWEC tentemet i iiaanaeeioneennns Dee. 19, 1848.
Lewis and Stanwood ...oceuniiiaiaiannanns. April 3, 1866.
Robinson. ... ..o e May 19, 1868.
2OWE - eeeinienccasanacanacroaaasaoansannas Aug. 9, 1870.
Manning ...--..... Ceeembecneeeceeaaeaaaoaa, Jan. 7, 1873,
MULET .. cccceaerrnemncaraaccaacaneaacancnnns March 10, 1874.
Stanwood .cvvserreeinaneatneaantoacaaanans Mareh 31, 1874.
Stanwood ..cecveerercannacaccratencacana.. May 23, 1876.
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ENGLISH PATENTS.
FISHING.
I’wTudmg DecoviING, FLoATS, F18nwAYS, FISH-TRAPS, HARPOONS AND SPrars, Hooxs,

NeTs, OvsTER CULTURE, PISCICULTURE, PARALYZING BY ELECTRICITY, REELS,
RODS TACKLING, SINKERS.

DECOYING. ,
Grent ... e No. 59 of 1632.
Williams and Marwood - ..« venvreneermmneneennnns.. No. 295 of 1692.
De Chabamnes « . ccvnveeent oo e e et ee ceae iaaeeaas No. 4582 of 1821.
Coffin .. ..ot -....No. 4815 of 1823.
N P No. 2580 of 1862.
T T No. 1751 of 1563.
FLOATS
Fearn .. No. 2003 of 18359.
FISH-TRAPS
Allen. . No. 150 of 1860.
SEOVONS .« .ottt No. 1120 of 1860.
Damm .o e, No. 3548 of 1867.
Leheup. ... o No. 1425 of 1868.
Bngholm ..o oo e No. 1276 of 1869.
L No. 358 of 1873.
Leach ... No. 1281 of 1873.
Lake, W, R . e No. 4043 of 1876.
FISOWAYS
Phymoni ... No. 974 of 1858.
. HARPOONS AND SPEARS
Bayles e No. 1367 of 1783.
Congreve and Colquhoun, . v v v oenrnoeeeoneenes No. 4563 of 1821.
A0CO .. . e No. 8541 of 1840.
Ackerman ... e No. 10914 of 1845.
Rechten ... .. 0 L. . .. No. 125 of 1856.
mdall. ., e No. 1110 of 1857.
Oy e No. 2301 of 1857.
Roys ... No. 2340 of 1857.
Walkey, Il No. 450 of 1801,
O¥S and Lilliendall. ... .eue e omns oo No. 550 of 1865.
eleh. e No. 3312 of 1867.
FISH-HOOKS
gndrews, TORU. v v oo No. 1719 of 1789.

Ol WATHAIN et e No. 2063 of 1795,



Xenfton...............c.... te e tearacarensanannan No
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Poole, Moses..... teeetierieearaaa. teeeeteenaa. No. 11520 of 1847.
Bainbridge, A. Foeeiiiiin e, No. 0533 of 1852.
Huddart, G A eeeeei e e No. 889 of 1852.
King, R J. N et cee i eeecvaar e s No. 2902 of 1853.
Box, William H....ioiureeiiiiiiiaaiana ... No. 923 of 1857.
Newton, William E........ooooiiiieanani.. .. No. 1135 of 1859.
Hackett, William A ... ... ...l . ... No. 428 of 1865.
Baylis, Charles...... ... .o il L. No. 3177 of 18G5.
Warner, Jos ......coiiiiii i e e No. 413 of 1866.
Gedge ... e e No. 150 of 1867.
Welch. ..o o e e No. 1765 of 1867.
B v 1 O S No. 2714 of 1867.
NETS
Stuart and Stuart..........o i iiiai i No. 1872 of 1859.
Henry ..o e No. 3099 of 1860.
JAMES . o oo i No. 492 of 1861.
Hector ... oo . No. 1871 of 1863.
Hurn and Hurn. ... ....oooo oo i, No. 3334 of 1865.
Bryson cooeenoi s L. No. 193 of 1866.
Mack. ..o et i e No. 2008 of 18066.
WiHlKINSOM i v iiieineeeet et veeea e ran e No. 1146 of 1867.
Hallett ... ..o i i e el No. 1331 of 1867.
Hallett. ..o e it e e an s No. 1332 of 1867.
Hallett .......... e aieteeeeaei e, No. 1333 of 1867.
JONSON oot No. 2140 of 1867.
Brabazon.... ... ... No. 323 of 1869.
OYSTER CULTURE
Ayckbourn ..o e i iiae e No. 2930 of 1863.
L0 33 { < A No. 1040 of 1864.
Bert coe i e e, No. 1316 of 1870.
Michel ...cievume e it L, No. 4103 of 1874.
De Lagillardaie - ....cvvveemenemnninonaina ... No. 3506 of 1875.
Jennings and Anderson.......cveeereriannnnan. ... No. 2470 of 1876.
Mewburn, J.C ..o i No. 1447 of 1877.
PARALYZING BY ELECTRICITY.

Baggs, Ceeetecnccc e erae amaene oo CPeevrecancanan No. 2644 of 1863.
Bennett and Ward ....... ..o ial ... No. 3228 of 1868.
PISCICULTURE,

Johnston, N voiviviie i it i i i iaaae e, No. 2594 of 1854.
REELS.

Curr,Jobm............... bh ettt No. 3157 of 1808.

. 1956 of 1856.
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MO0Te o e e No. 932 of 1862
Mure.. ... . e, fee e No. 1806 of 1868
Heaton..... ... ...ococveuei.... et eeaee e, No. 388 of 1873.
Corbet ........... e No. 3283 of 1876.
Corbet .. . € e e et eeee e, No. 655 of 1877.
RODS
Dawson ang ) 0T 0 ) No. 2017 of 1853.
ST £ No. 461 of 1857.
Porecly, A ..ol e No. 1533 of 1858.
Britten, B ... e No. 3528 of 1868.
Moultray, James D .neennrmeneeneeeeeaeeeenens No. 1648 of 1874.
ACK, AleXander . .onnveeae e e, ....No. 1840 of 1874.
13E 0 B O R No. 1806 of 1876.
Aston, J L e e No. 1553 of 1877.
TACKLING
) S No. 881 of 1767.
Bector . No. 361 of 1858.
S No. 1755 of 1866.
SINKIERS.

Corvin, w ... e, No. 792 of 1877.
PRESERVATION OF FISH.
FOOD.—PRESERVATION OF I'IsSH.

Porter, T., and White, J ooevueieeiiaenaannnn.. No. 278 of 1691.
Cockburn, A ... e No. 793 of 1763.
Batley, g/ No. 2441 of 1800.
Batley, 3. e e, No. 2465 of 1801.
G.r‘“lholm, } P .....No. 4150 of 1817.
O8Nette, L. B. oo oeie e e el No. 7036 of 1836.
ehjamin, H., and Grafton, B ... ... .cvuveennnann.s No. 9240 of 1842.
llltqlx, M. No. 10322 of 1844,
240, A. M., and Verdeil, Fu....ueveeenesennnes No. 231 of 1854.
VG T L e e No. 70 of 1855.
C"res, e, No. 965 of 1855.
T S U No. 1320 of 1835.
xS No. 1559 of 1855.
WAl FUM e e e No. 2223 of 1850.
Varr DT, G ..l e e e No. 1982 of 1856.

SSerOt, O, T s eaaenn No. 2976 of 1856.
Do V. 5. L. ... et eeeeaeeaaaaaaaas No. 14 of 1857.
sle‘:s»G--.....‘. et e eeeataaans .....No. 223 of 1858.
gL LT e e e e No. 1198 of 1858.
S BT e e e e .No. 536 of 1859.
oman, R, AL, ... e ....No. 1202 of 1859.



1404 of 1860.
309 of 1861.
576 of 1861.

2569 of 1862.
713 of 1864.

2794 of 18064.

1349 of 1866.

1707 of 1866.
379 of 1867.

1200 of 1867.
105 of 1868.

3194 of 1868.

1381 of 1869.

2345 of 1869.

60 of 1870.

. 2096 of 1870.

2568 of 1870.
3105 of 1870.
3321 of 1870.
460 of 1871.
1233 of 1871.
2698 of 1871.
3387 of 1871.
3803 of 1872,
1837 of 1874.
2032 of 1874.
3645 of 1874.
3652 of 1874.
3653 of 1874.

351 of 1875.

033 of 1875.
2307 of 1875,
3073 of 1875.
3120 of 1875.
3729 of 1875.

160 of 1876.
1492 of 1876.
1920 of 18706.

. 2064 of 1876.
. 2432 of 1876.

2479 of 1876.
3107 of 1876.
4446 of 1876.
4605 of 1876.
4612 of 1876.
4624 of 1876.
4920 of 1876.
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Clark, W ............ cereetneeractecetaracaansons No.
Clark, W .o eenvnnnnnnn. teseseesncneserarannaaanns No.
Brade, A. G .veeevriiaiaiania... P No.
Bouvet, J......--. feeececteiraaceceesaaaiaaaeas No.
Morgan, John................ eeeeaereataaeaanas No.
MceCall and SIOper « ..o o veeiiriacieaines ciae e No.
Nicoll, D ecvveemiiniiiiiairaceonoecerancsannns..No.
Medlock, H., and Bailey, W... .c..cocoeaevaaiin.. No.
Clark, W oL tee e et iecc e, No.
Brooman,C.E.....coovrimiiiiaii i No.
Somervell, J v..uvieniiiii e No.
Lake, W, R............ Ceeecteetire e, No.
Richmond, B. H....cocvviiiianiiniiiiiaaaiaaaos, No.
Beanes, E...cooiie e, No.
Gamgee, J. . ..o ittt No
Gard, W.G.ocveveneaaaaL.. Ceerer e No
Highton, H ..o ioiiin it iaieaaaaane. No.
Gard, W. G et e et e . No.
Mariotti, Lie e eeine el No.
Durand, I'. .o oo e e L No.
Henley, T. F. vl No
Gedge, W. E. oo el No.
Vazquez and Rosenberg ... ....coooii.... No.
De Malortie apd Woods.......«ccivee vevniian ot No.
Clark, C. S. oo i i it me it iae e No.
‘Herzen, A .............. et teesacecte e No.
Honek, J oo i i e No.
Tryer, C. E .oooai i i e e e No.
) 2> G R No.
Weatherby, C. P. N .......... e eae e No.
Melburn and Jackson. ...l No.
2 A e No
Ermatinger, J. H. .. o vievniaaiii il No
Brewer, B. G ............ A ' X
dJensenm, P.... i i, No.
Brewer........ ... ..., e ey Nos
B ) 1) 1 No.
Knoth oeveenonennnn e No.
2 0] 1 No
POlS.cciiee comcnene unen Ceercee et aaree es No
Newtonr coevceren cnnn St cecen i eeaeiacaa s No.
L ) P '
Knott .....ocovvvnnnns- Peseme ettt aeaeany No
7 () £ A No
TONGUC. ettt snaceronenonooaananancaaaccnn- No.
Harvey coue ittt ittt ttnttreeetsiaenanns No.



PATENTS RELATING TO MANURES.

AMERICAN PATENTS.
MANURES, FISH.

15

12/480. Iemolon and Thurneyssen. ....oceeeevee vons March G, 1855.
26,548, Hall, W. D ..o viiiiiiaatiinn cmrnaeannns Dec. 20, 1859.
33,706, TTyde, J. B «eevereunrannensrannn e Nov. 12, 1861.
43,639, Glover, W. I H.............. e, July 26, 1864.
46,847, Tall, W. D). oottt iaeeaeiaieaeaenaans March 14, 1865,
88,223, Smith, A..covvvcrianiaennanunnsuannnn. .. Mareh 23, 1869.
97,939, Tugo, O «oeeerimiiiiiiaet cacree e Dee. 14, 1869,
99,251, Smith, A......coooan. .. s e e Jan. 25, 1870,
99,452, Tugo, O .o venirnnnnnns e Feb. 1, 1870,
199,673, Hooper, Hooper and Lugo ........c.ooooni et Fob., & 1370,
99,896. Hooper, W. J.and T c.oovniiinininrinienn Teb. 15, 1870.
3,840. Lugo, O.. ceoeinniviniiiainee e e e Feb. 15, 1870.
99,924, Lug0o, O..eveioiiiiananeinannsnanasaaenns Teb. 15, 1870.
102,689, LU0, Ovvenrveerraranean ceeenaaee aeaeas May 3, 1870.
104,397, Tugo, O... v eveiiiiiiiici e e June 14, 1870.
112,653, Taylor, T........ e e March 14,1871,
125,039, Deering, J. M ..o iiice vriiiiiiii i April 23, 1872,
152,921, Shepard, S. D.-cencueeet ceennaraceanannanns July 14, 1874.
208,224, Crowell, Av T ooiiit teiiiiiaees ceeeaeaaennn Sept. 24, 1878,

ENGLISH PATENTS.

MANURES, FISH.

BVaDg, J o eins ceeinn e eae e e eaaes No
arker, B ....cociiiiiiiinian et ‘No
R S T PN No
3| SO U No

. 10806 of 1845.
. 11924 of 1847,
. 12023 of 1848.
. 12250 of 1848,

TOOMAT, R A vvnnrvennann s i No. 14255 of 1851.
liot, G........--.. e e No. 546 of 1853.
ChiSholim, J. v ee o veenen e eeeaneeeanans No. 1375 of 1853,
OX1anA, B .eveeeineie e e e e eaas No. 2027 of 1853.
R hite, William . .o eeveenvanaraecet e No. 2181 of 1854.
achelard and Harvey......... A No. 643 of 1855.
'Gllxn and Sheridan.....ocvverceanan cuean e e aeaaan No. 744 of 1855,
eroulde, I'. A.........ccaenn.. eeese e etaaeanes No. 1079 of 1855.
dnning, ’J A e eaeaieaia No. 1579 of 1856.
Sler, S............ R No. 1198 of 1858.
RS I PR No. 684 of 1861.

. 1351 of 1863.



3775 of 1868,
2114 of 1873.
2662 of 1873.
2790 of 1873.
3329 of 1873.
4176 of 1874.
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MIlward, Joeeeeceaannmameieeaioenianinnanerans No.
Hamilton, 5. C .o v ii i e No.
Rawson, Sillar, Slater & Wilson . .....oovviananae. No.
Crookes, W.. ot oeatiiioeannocnuoienneeeneneens No.
Metealte and Massingham. ... . ccccieeeeaeeeen..n. No.

WWiB0 saen accvarsccroncncasencceneonaaaassercaacas No.
Firman ............. ceeueteceae seeaan e baeaan s No.

CANADIAN PATENTS.

TFISHING.
Including Fisn-Trars, Fisnways, Fisn-Hooks, Haxrooxs, NETs,
FISH-TRATS.
Cottinghat . ... ..ot i e No
) FISHWAYS.
BrewWer .« oot ittt ettt et c e No
BIewWer - oo iet o esmenacecansasaacecaasomaacannacns No
FISH-HOOKS.
Harper and Smith......coooiiiiiiiiaai o No
SKINDOT . « 2 oee e et eeevecorasaceanassassnaairaaneenns No.
Smith ¢88al. « oo oee e e ettt re e No.
HARPOONS. ,
Pelletier. e cice e eicr e ctc e No.
NETS
Morin, M .o eee No
Morin, M ..o No
Lemoine, i . coveimme i No
PISCICULTURE.
Holton and Green .....ceceeccecccccccccncrcnaceens No
Clark ..... cecanae T e eeeseeceseeesecancaeitacaanes No

2380 of 1876G.

PISCICULTURE,

. 2621 of 1873.

. 2386 of 1873.
. 4720 of 1875.

. 2110 of 1873.

3007 of 1874.
6666 of 1876.

2383 of 1873,

53 of 1840.
84 of 1845.
113 of 1847.

. 2220 of 1873.
. 4927 of 1875.
. 6054 of 1876,



IL.—ABSTRACT OF PATENTS ISSUED IN GREAT BRITAIN UP TO
THE YEAR 1878, HAVING REFERENCE TO THE PURSUIT, CAP-
%EI‘,JSRE’ AND UTILIZATION OF THE PRODUCTS OF THE FIéHER-

By R. G. DygeENFORTIH, M. D,,
Examiner, United States Patent Office.

DECOYING FISH.

‘No. 59 of 1632.—GRENT.—Provides the net, spear, or hook with -
looking-glass to lure the fish. Provisional. No drawing.

N_o. 295 of 1692.—~WILLIAMS and MARWOOD.—Tish lured by means
of lights burning upon or under the water. Provisional. No drawing.

No. 4582 of 1821.—Dr CHEABANNES.—Aftracting and catching fish.—
Lamp under water having one or more communications with the atmos-
‘Phere to feed the flame and allow the smolke to escape ; mirrors connected
with traps or mnets to lure the fish; living fish surrounded by glass or
other protection in or about the nets, further to lure. Drawing, Plate L

No. 4815 of 1823.—CoFFIN.— Catching fish.—Bait tossed overboard to

bring schools of mackerel about the vessel; hooks are thenused weighted
by brightened lead. Drawing, Plate VIII.

No. 2580 of 1862.—FANSHAWE.~For decoying or for seeing when a
sufficient number. of fish have been collected in a net, employs a station-
ary or movable submerged electric or other light; phosphorized oil, or
ofher luminous fluid ; or submerged reflectors reflecting light from above.

A globe of plain or colored glass, covered by strong wire net, contains
the light and is supplied with air by flexible tubing; or a lantern is em-
ployed, constructed with a double roof that, the air therein becoming
rarified by the heat, a current may be produced and the lantern rendered
self-supplying with air.

The illuminating apparatus is lowered through a well near the center
of the boat or lights are sustained by buoys around the vessel.

‘When lines are used for cod, salmon, and other fishing, places a small
wire-protected glass globe filled with a luminous fluid near the bait, on

& horizontal line, and supplies air for combustion through a flexible tube.
Drawing, Plate II.

. No. 1751 of 1863.—JoD0OIUS.—Ordinary electric light to lure the fish
nto & cage or net. Drawing, Plate III. B

2 ¥ R
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FLOATS,

No. 2003 of 1859.—FEARN.—A double-cone buoy formed of staves is
made air and water tight by means of tougues and grooves. The heads
are provided with stays to prevent bulging or collapse, and bave a
bracket for attaching the rope. Drawing, Plate I.

FISH TRAPS.

No. 150 of 1860.—ALLEN.—Buit-can.—For a bait-can which shall
occupy less space when out of use, provides a flexible bag open at the
top, where the edges are connected to a metal ring serving as a flange to
a metal covering-plate. - In the center of this plate is an opening provid-
ed with a perforated lid, and the plate has a handle capable of being
tarned down. The metal top is connected by jointed uprights to a shal-
low metal pan, which forms a bottom for the can. The sides being flexi-
ble, the uprights being jointed in the center and the pan at the bottom
being larger than the top-plate and ring, the can may be folded when
notin use. Small sleeves slip over the joints and keep uprights straight
when the can is'in use. Provisional. No Drawing.

No. 1120 of 1860.~STEVENS.—Keeping fish alive.—Supplies oxygen to
the water either by injecting air into it or by throwing the water upwards
into the air. Uses a box having a false bottom, in which a number of
small holes are piereed. Air is supplied by means of a bellows. The
water may be raised into the air by endless chains and buckets or by
paddle-wheels. No drawing.

No. 3548 of 1867.—DAMM.— Fish-tank.—Supplies air to the water in
the vessel containing the fish. A is the tank, having a pipe leading
from the pump C, fitted with a piston-rod, handle, E, and a toothed
sector, G, whereby reciprocating motion may be imparted to the pump
and the water forced through pipes H and I. The pipe I and head i ure
fitted with short pipes, «, open to the atmosphere to force the water
the external air. As the stream enters the tank it impinges against a
disc to prevent undue disturbance of the water therein. Drawing,
Plate IV,

No. 1425 of 18068.—LEHEUP.—Fish-boxes.—Employs wooden screws
to secure the parts together, or a pin having at one end an eye or hole
to receive a pin or bolt; or employs a pin with a T-shaped head, the
shank being clinched or riveted; or employs an L-shaped pin or bolt.
No drawing.

No, 1276 of 1869.-~ENGHOLM.— Retaining caught fish in life.—The water
drawn from the cistern or tank is forced through pipes provided with air-
induction nozzles down into the cistern again. An air-pump may be
used. Provisional. No drawing.
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No. 358 of 1873, —LEACH.—Apparatus for hauling in nets.—To facilitate
the labor of hauling in great lengths of rope, netting &c., the boats are
provided with auxiliary removable screw-propellers, driven by a steam-
engine, which may also pump air or water into the fish-well. The water
in the well communicates with the water outside of the boat, so that
when the latter is in motion a. current is established. The lines are
coiled around a barrel, which is rotated by the engine. The capstan is
moynted on the same shaft with the barrel, and both are connected to
the shaft at will by a double-acting clutch. On the lower end of the
spindle which carries and actuates the barrel and capstan is mounted a
large bevel-wheel, driven by bevel pinion mounted on a horizontal
shaft connected with the engine crank-shaft. The bevel pinion is capa-
ble of motion. endyise on the shaft, 50 that it may be thrown out of gear
with the large bevel-wheel. The other end is provided with a clutch-
coupling, 8o that, the propeller shaft may be driven when required. The
barrel is provided with a traveling guide to lay the rope evenly when
wound thereon. The guide is provided with grooved pulleys mounted
on a vertical double-screw shatt, which is driven at a varying speed,
regulated by the coiling-barrel, by means of chain and pulley on the
lower end of the hauling-barrel. No drawing.

No. 1281 of 1873.—LEACH.—Fishing.—Upper part of the boiler pro-
jects through the deck and is provided around its upper edge with a
circular rail or guide which supports the barrel of the capstan, which
latter forms a cap for the boiler, and is provided with anti-friction wheels
which run on the circular rail or guide on the top of the boiler. To the
lower edge of the capstan barrel is adapted a horizontal guide-wheel, with
a V-shaped edge, which runs against V-shaped guide-wheels mounted in
bearings secured to the deck. The capstan barrel also carries & large
toothed wheel which is driven by a pinion on the upper end of the ver-
tical shaft mounted in bearings attached to the side of the boiler. The
large toothed wheel and large horizontal guide-wheel are attached to a
band.break-connection to the capstan. No drawing.

No. 4043 of 1876.— LAKE.—Apparatus for catching fish.—A sliding
shank or bar terminates in a disc, in the center of which is pivoted a
latch. Hooks are secured to the lower ring of a crown and pass through
openings in the said disc. The crown is composed of a ring, disc, and
connecting ribs, this disc having an oblong slot for the passage of
the shank. A spiral spring swrounds the shank, and has a tendency
to push the first-named disc in the direction of the points of the hooks
and cause the latter to close. A bar or dog is fastened to the crown
disc, and is provided with a lip which engages with the short end of the
latch- when the device. is ‘‘set.”: -
The bait-holder terminates in a hooked.end, being pivoted at its.oppes
site: extremity tq the first-named disc. This holder is bent to form,an
angle so as to engage with tbe latch. Co
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- To set the trap, compress the spring by bringing the disc and ring
towards each other until the lip passes over the lower end of the latch.
The other extremity of the latch rests in the angle of the bait-holder.
As soon as a fish displaces the holder by taking the bait, the latch is
liberated from engagement with the lip of the dog, and the spring
causes the disc and ring to move apart, bringing the points of the hooks
together firmly securing the fish, which, in most instances, will be
instantly killed. A ring is provided to which the line may be fastened.
No drawing.
FISHWAYS.

No. 974 of 1858.—PaYMONL—Apparatus for Catching Fish.—A trench
cased with brick, wood, or stone, provided with a cover. :

Operation: Raises the cover by means of cross-bars a few inches to
allow the water and fish to pass in, when the fish will secrete themselves
within the trench. YWhen necessary, places bait in the trench to allure
or decoy the fish. Also, places along the sides of the trench, against the
apertures, a lattice of wire so hung as to rise or fall and close the aper-
ture against egress of the fish., No drawing.

HARPOONS,

No. 1367 of 1783.—BAYLES.—“A triangular instrument which, when
struck, pushed, or thrown, and falling on its point on large fish, will
penetrate, cripple, kill, and hold such fish; or, if falling on its side, its
withers will grapple and take the fish.” No drawing.

No. 4563 of 1821.—CONGREAVE and COLQUHOUN.—Force the barbed
instrument into the fish by means of a rocket. Rocket may be used
alone, or before or behind the harpoon, or to carry a line, or a shell
which, bursting within the body of the whale, will kill it,and may besides
fill it with gas and prevent its sinking. No drawing. '

No. 8541 of 1840.—LANCE.—The rod is provided with a screw-thread
runuing its entire length and working into a ferule in the head of the
harpoon; to the reverse end is attached a fly, which forces the harpoon
into the fish as he moves forward. Attached to the harpoon is a buoy,
to assist in impeding the fish’s progress.

Figure 4 is a varied form of the instrument, made with triangular-
cutting edges toward the point, and furnished at its base with barbs
which turn on pivots. Drawing, Plate V.

No. 125 of 1856.—RECHTEN.—The barb of the harpoon is made in
one piece, turns on a center at the end of the shaft, and is retained by
& peg, so that when the barb enters the fish the peg will be broken and
the barb will place itself at right angles to the shaft. The shaft consists
of two bars welded together; the head is made tubular a short distance,
and a hole extends transversely through it. The harpoon is shot from
2 gun. Drawing, Plate II.
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N0.1110 of 1857.—TINDALL.—To obtain precision in firing, non-liability
to derangement, to hold the fish in whatever position the harpoon is
lodged, and to increase the efficiency: '

The muzzle of the gun is of smaller diameter than the rest of the barrel,
for fitting on a collar contained in the center of the harpoon-head when
the harpoon is to be discharged. Collar has on each side a short barbed
ha'I‘DOOD-piece, with the barbed ends turned backwards. Line attached
to harpoon-pieces by means of a thimble connecting it with a shackle,
Jointed to the harpoon-pieces. Gun loaded with a long cylindro-conoidal
missile, a short piece of the after end of which is made to fit the bore .of
the gun, whilst the rest is of a reduced diameter, terminating in a cone
Or point. Mouth of harpoon collar fits exactly to smaller forward por-
tion of the cylindrical ball, and is turned out internally to fit to the angle
forming the connection between the larger and smaller diameters of
the ball, Ball in barrel close up to powder of charge, and collar with
its duplex harpoon being placed upon the muzzle, it follows that when
the weapon is discharged the ball enters the collar, but being caught
therein at the part behind exactly fitting the bore, it carries away the

duplex harpoon and the line with it. Ball and harpoon thus enter the
fish together.

With duplex harpoon just described may use an expanding harpoon
or harpoon-shot, the two harpoon pieces or arms which it carries being
folded down and retained by the barrel of the gun. A spring throws
them out when the harpoon is discharged, and pull of the fish expands
them fully. Arms of this harpoon are at right angles to those of the
main harpoon. The expanding harpoon has studs to guide it and secure
the correct relative position of the two sets of harpoon arms.

In another form, shown in figure 6, the head is of the common form,
but fitted with a solid cylindrical shank passed through a cross-plece
Which fits upon the muzzle of the gun at a distance to allow the escape
ot the compressed air when the gun is fired. To this cross-piece is at-
tached the shackle for connection with the line and rings. The after
end of the harpoon shank has a stud or collar piece, and when the gon
is fired this stud or collar piece strikes against the arm through which

the shank is passed, thus carrying the line along with it. Drawing,
Plate VI.

No. 2301 of 1857.—Rovs.—Rocket with an explosive charge in its
head is attached to a feathered shaft provided with barbs. The rope or
chain is attached near the rocket-head and is also provided with barbs.
Drawing, Plate VII.

No. 2340 of 1857.—Rovs.—A small tube has barbs projecting from
the sides, and to these a bridle is attached, which is connected to a cord
or chain, and upon this a cross-bar is fixed to prevent the shell passing
through or entering too far into the fish. No drawing.
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No. 450 of 1861.—WALKER.—The harpoon has jointed barbs at -its
point and a case containing the explosive charge. The opposite end is
formed in the shape of a hook and is provided with a spring catch to
gecure the link and line. Drawing, Plate ITI.

No. 550 of 18656.—R0Y and LILLIENDAHL.--The spear is provided with
jointed barbed arms which open outwardly. Drawing, Plate II.

No. 3312 of 1868.—WELCH.—To the head of the shaft are secured a
shell, B, and barbs, C, the latter hinged upon a pin and kept closed by
an elastic band. The shaft is bored out and the igniting fuse is placed
therein. I is a wire ring to which the line is attached. In figure 4
is a metallic tube around the fuse. Drawing, Plate IIL.

HOOKS.

No. 1719 of 1789.—JOonN ANDREWS.—The fish-hooks are first formed
of steel wire in the usual way and then hardened, tempered, polished,
and completed.

The hooks, cold, are placed upon thin cap paper and covered with
yeast to prevent the fire from penetrating too quickly into the steel, in-
juring the beard and fine point; they are then placed upon an iron plate
and put into an iron case and placed in a slow fire until red-hot, after
which they are removed and placed in a tub of milk-warm water for the
space of one minute, and finally in fine emery, where-they are heated
amtil dry. The hooks are then brightened by agitating them in a barrel
containing a mixture of water, castile-soap, and emery, after which they
are again dried by being brought in contact with dry ash sawdust, and
put into leather bags and agitated by hand. '

In order to temper the hooks, hour-glass sand made hot and the fish-
hooks placed loosely therein are kept constantly agitated, by which
‘means, also, the hooks will become dark blue. The hooks are then re-
‘moved, placed in & leather bag, and agitated, and afterwards they are
put up;in steel paper. No drawing.

No. 2063 of 1795.—WILLIAM BELL.—Casts hooks from steel or com-
mon fusible iron. No drawing. -

No. 11520 of 1847.—Moses PooLE.—The hook is so constructed that
by the aid of instruments combined therewith the holding of the fish will
be more certain.

a, the hook ; b, the retaining instrument which is attached to the stem
of the hook at ¢, there being a stop at d to prevent the hook and retain-
‘ing instrument from coming too close to each other. eis a spring which
‘has a tendency to keep the hook and instrument closer together. The
-gpring ¢ is affixed to the stem of the hook and connected to the retaining
instrument by means of the short link /. In the retaining instrument a
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Rotch is made, into which the end of the sliding bolt % enters, such
sliding bolt being slotted and attached by studs to the stem of the hook
a. Drawing, Plate IV.

No. 533 of 1852.—A. F. BAINBRIDGE.— Flies.—Attaches the wings,
fins, &e., to the hook by means of elastic, flexible, and controllable thread;
such as vulcanized rubber. Drawing, Plate VI.

No. 889 of 1852.—G. A. HUDDART.—Artificial- iy wings resembling
he natural wings of flies, made from rubber, gutta-percha, or analogous,
Compoungs, by molding, the molds having lines or markings correspond-

Ing to or in imitation of the markings of the wings of the natural insect.
No drawing,

No. 2902 of 1853.—R. J. N. K1vc.—Artificial bait.—Artificial bait for
fish, in the form of minnow, made of brass or other metal, formed square
'fnside. Side hooks are fastened to the minnow. A brass block isfitted
1nside the minnow, to which steel springs are riveted, and hooks which

extend from the tail of the minnow are soldered to these springs. No
drawing.

No. 923 of 1857.—WiLL1AM H. Box.—First, electroplates fish-hooks;
-8econd, attaches the hook directly to the swivel-box by means of a knob

Or pin-like head, and not to an eye, as usually practiced. Drawing,
Plate v,

No. 1135 of 1859.—Wu. E. NEWTON.—“ Sockdologer” fish-hook, ren-
dered perfect and sure in its operation and less dangerous to be handled
While baiting, by arranging between the main hooks, and connected to
the same by two arms, D, D', a bait-hook, F, in such manner that by
forcing the two arms to a horizontal position the main hooks are spread
Open or set. The top portion of the main hooks is made elastic, so that
by the.action of this portion, together with the power obtained by two
additional springs, the main hooks spring together as soon as the slight-
@St strain on the bait-hook disturbs the horizontal position of the two
arms, Drawing, Plate V.

Xo. 428 of 1865.—Wu. A. HACKETT.—The fins, wings, or vanes, made
?f metal, horn, bone, or other material, are secured to the fishing-hook
In such manner that when the said hook is drawn through the water or
held'in a running stream it will be made to spin or twirl. The hook is
8wiveled to the line. No drawing.

No. 3177 of 1865.—CHARLES BAYLESS.—Makes at the junction of the
Stems of the two hooks a spring by coiling or bending the wire of which
the double hook is made. Around the stems of the double hook a band
Orring is placed capable of sliding upon said stems. No drawing.

No. 413 of 1866.—J0SEPE WARNER.—Makes at or near the end of
the shank of the hook an eye, b, and side-grooves or depressions o, into
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which the said eye opens and by means of which eye or eye and grooves
or depressions the line or gut is readily and securely attached. Draw-
ing, Plate V.

No. 150 of 1867.—GEDGE.—A double fish-hook, composed of two parts
or branches.

The first branch, q, is bent at right angles at its upper part, where it
is pierced with a hole, e, the edges of which are rounded for the better
passage of the line I. At its lower part it has a hook on which the bait
is placed. )

The second branch, f, is attached to the first at b, and is held in a fixed
position by a piece, ¢, the sides or cheeks of which form springs nipping
and retaining this branch, which is further provided with a ring, G, and
a hook.

To use this fish-hool, open the branch f and fix it to the collar or nip-
ping piece ¢, pass the line through the hole ¢, of the first branch, then
attach it securely to the ring @, of the second branch, and then bait the
hook on the first branch a. Drawing, Plate VIIL

No. 1765 of 1867.—WELCH.—Swivel for fishing tackle—The boxX or
case of the swivel is made of metal tubing open at both ends. To one
end attaches, by soldering, a loop. The shank or stem of the swivel,
which works in the box, is made of wire, and is provided with a knot
at one end, the knot being situated within the bow or loop of the case
when the stem is placed within said case. The opposite end is fash-
joned into a loop. By this construction the shank or stem is irremov-
able from the case, and at the same time free to rotate within it, while
the case is free to rotate upon the shank.

In applying the swivel to spinning bait, solders the tube constituting
the case to the back of this spinning bait; but instead of soldering the
loop or bow to the box or case itself, it may be soldered to a tube or
portion of a tube soldered to the spinning bait, within which last-men-
tioned tube or portion of a tube the box or case of a swivel is fixed,
The hooks are attached to the loop or end of the shank or stem, and the
end of the fishing-line or swivel connected with the fishing-line is at-
tached to the loop or bow of the spinning bait. Drawing Plate, VIIL,

No. 2714 of 1867.—A. MORRALL.—A piece of wire is bent into or
cansed to assume such a shape that when in its normal condition it
nearly represents the letter V. The ends of the wire are formed into
barbed hooks. When baited the hooks are pressed together. Drawing,
Plate VIIL

NETS.

No. 1872 of 1859.—STUART.—Manufactures nets of single yarn. No

drawing,

No. 3099 of 1860.—HENRY.—The net submerged has a rubber tube
carried around and attached to it, which communicates with an air-pump
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for inflating it with air, causing the net to float. Empty casks are also
attached as floats, A weight is fastened to the bottom of the net by
hooks, which may be opened at pleasure by a cord operated from the
boat to allow the net to be disengaged from the weight and float to the
surface of the water. Drawing, Plate IX.

No. 492 of 1861.—JAriEs.—The nets are buoyed by balloons inflated
With air, and having proper ballast (water). The nets are drawn in by
& windlass or by other suitable means.. Drawing, Plate X,

No. 1871 of 1863.—HECTOR.—The net is-formed with compartmenta
and closing apertures to retain the fish in the net. Drawing, Plate X.

No. 3334 of 1865.—HURN.—Forms the nets of continuous pieces of
tanned leather, No drawing.

No. 193 of 1866.—BrYsoN.—Maintaining artificial light under water
for the purpose of attracting or decoying fish.

First. Has a copper vessel with two compartments, into one of which
Oxygen is forced or condensed, while the other contains hydrogen, also
forced or condensed. Each compartment is provided inside with a valve
to regulate the.escape of the oxygen and hydrogen to the point of com-
bustion, 80 that these gases are not allowed to mix except at that point,
Whereby explosion is prevented. Light having been applied to the
gases, the apparatus is lowered into the water and the gases continue
to burn until entirely consumed, the presence of atmospheric air to keep
up combustion not bein g necessary. The light is covered with a water-
tight glass globe, provided with a receptacle to contain the water gen-
erated during the combustion. The light, when introduced under the
Water, attracts the fish thereto. Lime or other substance may be em-
Ployed in contact with the gases. :

Second. Has nets for catching the fish attracted by artifical lights.

Two nets, the upper being larger than the lower; attaches weights to
the circumference of the upper net, and floats at and near its center, the
lower net being placed under the light. The upper net is let down over
1t, which, owing to the weights and floats, descends somewhat in the
form of an umbrella, and incloses all the fish within its reach, which
are thereby caught between the two nets. Drawing, Plate IX.

No. 2008 of 1866.—MACK.—To the buoys and net anchors are attached.
© rope from the anchors serves as guide lines to the net. Lights are
also used to attract or lure the fish. T '

@, anchors; b, bottom of sea; ¢, main line to the buoys; d, stretching-
tackle for bottom of net ; & stretching-tackle for upper partof net; fand
9, Stream stopper-tackle; k, stretching-tackle to the surface of the water;
ky net; 1, m, 2, bait ; n, electric light; o, p, bags filled with herring; 7,
buoy. Drawing, Plate XI. ' :
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“No. 1331 of 1867.—HALLETT~The nets havea platform of triangular
or semi-circular shape. To the mouth of the platform attaches weighted.
chains, also ‘a lightly loaded line through -the center of the platform;
interseots the platform at intervals with cod-lines or light roping by
lacing. To the sides of the platform by lacing a weighted line or chain,
attaches a “walling” or “leader” of net work, which runs around all
sides of the platform except the mouth. No drawing.

XNo. 1332 of 1867.~HALLETT.—The net is made cone-shaped and the
upper part of the mouth is well supported by buoys. The under part
of the mouth is made with a deeply curved margin, bordered by a ground-
rope or chain, which is heavily weighted, or the chain is tarred or cov-
ered with oakum or hemp, or it is galvanized. The net is fitted with
two pockets, one on each side, made by lacing the upper and under parts,
beginning at the outer edge and gradually working toward the middle
and small end of the net; attaches to the sides of the mouth leaders.of
net-work with sole and back ropes, the sole-ropes being loaded and the
back-ropes being corked. To the bottom of the net attaches chains
loaded. At the rear end of the net attaches a heavy weight; at the
front end a-buoy. No drawing.

No. 1333 of 1867.—HALLETT.—The same as No. 1331 of 1867, and
having pockets similarto those used in beam trawls, except that they
are not covered with net-work at the surface of the water, and have in
place thereof two small buoy ropes. No drawing/.

" No. 2140 of 1867.—JomNsoN.—Twists the twine while in the process
of netting and makes the net with a looped knot. Forms the net of
twines, alternate ones being larger than the others. Drawing, Plate VIIL

No. 792 of 1877.—CorriN.—Fittings for sinking fishing nets, Weights
of oval form have a hole through the center through which is run a line
about two feet in length; to this line at each end of the weight another
line is spliced, and both are fastened to the bottom of the net, so that
the line through the central hole is on a level with the bottom line or
rope of the net, and only half or a portion of the weight then projects
below the net. No drawing. «

OYSTER CULTURE.

. No. 2930 of 1863.—AYCKBOURN.—Tiles, &c., preferably concave, ar-
ranged in groups upon each other and at right angles, catch the spawn
as it floats. The tiles are coated with common clay of the consistency of
thick cream, and on this is laid Portland cement, to which the young
oysters attach and grow. When it is desired to remove them, the oysters
and clay are broken off together. No drawing.

No. 1040 of 1864.—CROFT.—Tanks are 80 constructed that water will
pass freely among the oysters placed in rows, inclined with their mouths



ABSTRACT OF ENGLISH FISHERIES PATENTS. 29

upwards, and supported by long narrow tiles indented, to be easily
broken, and provided with projections for holding them up. Over the
tiles is placed material to induce the spat or brood of the oyster to ad-
here. Provides water-tanks, the temperature and water-supply of which
may be regulated and varied (fresh or salt), but the water should be ac-
climatized gradually. Has star collectors, formed of wheels on spindles,
connceted by rollers armed with bunches of bristly substances or hooks.
Has also spat collectors, tile perforated and filled with cork. Drawing,
Plate XII.

No. 1316 of 1870.—BERT.—The walls of the inclosure are built of
masoury, their foundation below the lowest tides and. their heights above
?hat of the highest tides, to prevent loss of eggs. The inner surfaceis
Iiregular at a height of three feet. The bottom of the basin has a de-
clivity toward the center when the trench is formed, in order to drain
f:he water from the basin and suppress the deposits of mud. A torus two
inches high is built, perforated at different places to allow the diluted
mud-deposits to pass, but prevent the oysters from following.

A, walls; B, rough inner surfaces; C, inner walls; E, trenches; G,
toruses; T, oysters; I, platforms; J, stone supports for platforms; L,
pillars which support cross-pieces and there movable ceiling. Pl XVL

No. 4103 of 1874.—MICHEL.— Hives for Breeding Oysters.—TFirst.
Moulds from cement rectangular vessels open at top and having their
bottoms provided with numerous holes.

Second. Forms an open rectangular trough without perforations
through its bottom. The ends of this trough project downward, form-
ing a stand.

A pair of these vessels, the lower one perforated, and the upper one
Placed on it as a cover, form a hive; numbers of which are placed side
Py side on the beach or on timber sleepers, to form a breeding and rear-
Ing bed.

The lower perforated vessels receive the spat, and are kept clean by
flle wash-water running through them. The upper vessels, besides serv-
Ing as covers, form nurseries, and protect the oysters against enemies
and changes of weather. Drawing, Plate XIL

No. 3506 of 1875.—DE LAGILLARATE.—Breeding or Cultivating Oys-
ters.—Secures the oysters to a wire and suspends them in the water ina
manner that renders them easily accessible for inspection or removal.
The oysters thus wired are secured to trellises, The oysters may be
Placed in cages provided with hooks, said cages Leing made buoyant
and moored to a submerged chain, held by floats. Drawing, PL XVI.

. _‘No. 2470 of 1876.—JENNINGS and ANDERSON.—Propagation: of Oys-
ters.—Place the oysters and spat in water-tight receptacles made -of
earthenware or other material and covered over at top. The site upoll
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which the receptacles are placed may be enclosed by protecting walls,
which, whilst affording protection, will allow of the passage of water as
the tide rises or falls; or the receptacles may be placed in water-tight
wooden troughs. Drawing, Plate XII.

No. 1447 of 1877.—~MEWBURN.—Apparatus used in Breeding Oysters.—
A box made of any suitable material communicates with the exterior
by water and air supply cocks, or has the upper part open without an
air-cock, when the apparatus is situated away from tho sea and fed arti-
ficially, or is closed hermetically when the apparatus is placed so that
it emerges at each tide. In this apparatus the collecting hives and the
breeding oysters are placed at spawning time, or spawn or spat obtained
elsewhere may be put therein. A piece of silk, the meshes of which
are too fine to allow the spawn to pass through, is then placed over each
water inlet and outlet, so that no spawn or spat can escape when the
water is renewed.

Whether the apparatus emerge or not, the collectors should offer the
greatest possible surface for thedeposit of the spat, and be fed by water,
sufficiently clarified by filtering, to insure and maintain the cleanness
of the collectors. The watermust be renewed without sensible agitation,
its introduction Dbe regulated by means of cocks, and a slow current
obtained, continuous or intermittent, according to the position of -the
apparatus. The water is renewed sufficiently often to put the spat in
the best conditions of vitality, filtered water being always employed,

The apparatus consists of a box provided at its lower part with a cock
‘which communicates with a filter situated a little below. The cover of
the box, which closes it hermetically with the aid of strong bolts or
screws, is provided with two India-rubber tubes having valves, one of
which opens outward to allow the escape of air at the rise of the tide,
while the other opens inward to allow air to enter at the fall of the
tide or when the apparatus empt-ies.' The box is firmly secured in the
‘water by stakes, to which it is only pinned, to allow of its being re-
moved when required, and the India-rubber tubes are placed on rigid
pipes long enough to give the apparatus time to fill before the water
reaches their top or the waves pass over. .

Inside the apparatus is placed a hive composed of a series of frames
containing wire or other gauze, and placed one above the other. The
frames are filled with a Jayer of shells, broken and sifted, and a certain
number of parent oysters placed at intervals. There is fixed at the gide
of and below the box a filter of any suitable kind, through which the
water will pass before its introduction into the box, The water arriving
at the rising tide will pass into the filter and be deprived of all foreign
matter, and finally enter the apparatus above, driving out the air through
one of the valves, and carry sustenance to the breeding oysters placed
among the frames, The water in retiring allows the second valve to
open and admit air to the apparatus.
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The spawn or spat, in rising in the apparatus will traverse layers of
<ollectors, and the water in retiring will filter through the layers of
broken shells and deposit thereon the spat which it holds in suspen-
sion. The apparatus can be inspected daily and the hive withdrawn
when sufficiently filled and replaced by a fresh.hive. A series of ap-
paratus may be supplied through one filter. No drawing.

OYSTER DREDGES.

No. 2906 of 1860.—ENNIS.—An open-mouth cage so formed and fitted
ﬂ_lat when lowered into the water and drawn over the beds it will first
<disturb and then gather up the oysters.

TFitted to and extending across the mouth of the case, are two scrap-
€8, set parallel to each other and on opposite sides of the cage. In
front is a rake held in position by binding-screws forming a double rake,
‘The drag-iron having an eye is secured to the sides of the cage, and to
gfveye the rope is attached for hauling the dredge. Drawing, Plate

No. 323 of 1869.—BrABASON.—The links of the dredge are runners
!ike those of a snow-sleigh, turned up at the ends and connected by an
Iron ring or link which rests on them and presents a smooth under sur-
face which carries it along the bottom of the sea, passing over the spat
<or brood of oysters without injury to them. Provisional specification.
No drawing.

OYSTER RAKES AND TONGS. o

No. 2171 of 1866.—JoHNSON.—Two converging rakes are provided
with handles united by a rivet, one handle being provided with a spring
Wwhich pulls upon the upper end of the other. The rakes are held open
by a lever having its fulerum on the projecting end of one of the
handles, one end of the lever taking into a catch upon the other handle
and a lowering rope or chain being attached to the opposite end of the
lever. The weight of the apparatus will cause the catch to hold as the
-apparatus is lowered while open. When the apparatus rests upon the
bottom, the weight being relieved, the lever unlatches and the rakes
-are drawn together by the spring. Pulling upon the rope then also
draws the rakes together. The teeth are removable. Guards at both
the ends and back of the rakes prevent anything falling out. Drawing,
Plate X111, '

No. 1438 of 1867.—JoENSON.—Two rakes with scoop-shaped or open
heads, each attached to a handle and the handles connected by a joint,
ear the middle, the rake teeth coming toward each other. Drawing,
Plate XIV.

ELECTRICITY, PARALYZING FISH, &C.

No. 2644 of 1863.—BaGGs.—Wires or hooks and lines, nets, &c., con-
nected to a galvanic battery. The fish receiving an immediate shock is
Paralyzed or killed. Drawing, Plate XV.
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No. 3228 of 1868.—BENNETT and WARD.—Electricity, galvanism or
magnetic electricity—Places in the boat a galvanic battery with its coils
and necessary accompaniments, insulated wires, in connection with and
passing from the opposite poles of the battery and inside or along the
line, to which the harpoon or other instrument is attached. No drawing,

PISCICULTURE.

 No. 2966 of 1853.—~Boccius.—A vessel having apertures in its top
and bottom of such a size as to prevent the eggs or spawn passing
through, yet sufficiently large to allow water to percolate into the appa-
ratus when immersed. It is made of two or more sections or parts, one
part fitting into or on the other. In the interior are placed trays, one
over the other, if required, upon which the eggs are placed. Drawing,

Plate XV
REELS.

No. 3157 of 1808.—JOHEN CURR.—Method of applying ropes for catching
and detaining whales.—The boat is provided with a reel, brake, brake-
lever, guide for the line, and rollers to keep the line near the center of
the boat. When the whale has nearly run out the line of one boat, it
may be joined to the line of another boat. Drawing, Plate XV.

No. 1956 of 1856.—KENTON.—Makes the reels of papier maché and
passes a metal axis through the reel and connects the winch by which
the said reel is turned to the axis. The case in which the reel works is
made of a tubular piece of papier maché closed by discs, through the
center of which the axis of the reel passes. Drawing, Plate XV,

No. 1806 of 1868.—MURE.—The carrier, to facilitate the winding of
several lines and hooks simultaneously on the winder and to permit one
Jiné or hook to be withdrawn at a time without entangling the rest or
breaking them, consists of a tablet having at each end a cap or ferrule,
the center of which is hollow to receive a piece of cork in which to insert
thie barbs of the hooks. On each side are a number of openings reached
by a sloping duct, through which the lines are successively and altet-
nately passed in a hank till completely wound up, the hooks being fixed
in a similar manner, openings being made for their reception on both sitles
of the apparatus. The hooks are protected by a metal band attached to
the cap of the ferrule, one end working on a hinge and the other fixing
with a clasp. May have a simple line-winder, which is of the same con-
struction, less the cap for bearing the hooks. This apparatusis furnished
with a cover, having an opening at one end through which to draw the
lines. Another form consists of an endless band of pasteboard in the
shape of a flat cylinder, and the lines are drawn around this, being passed
through openings at the sides as before. Hook-carriers consist of a
wooden plate with ends terminating in a metal cap having notches for
the hooks, which are protected by hinged metal bands, the opposite ends
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being furnished with hasps. Another form is a bobbin or reel with a
cover or case at the bottom, and in the interior is a circular shaft, the
upper end of which terminates ina button or cork for the hooks, and the
line is passed around small projecting knobs on each side of the shaff
at the top and bottom. No drawing.

No. 388 of 1873.—HEATON.—Recesses one of the side disks and places
on its axis a pinion facing outward towards the recess and connects the
Pinion to a hLollow axis working through -the corresponding plate for
winding the line on, and over the recess. On thq outside of the disk
applies a plate with a rim around its interior, having teeth cut on the
inner edge, which gear with an intermediate wheel acting on the pinion.
This outer plate works on an independent axis passing through the axis
on which the line is wound and is secured in position by the spreading
head of a screw on the other side. A handle is applied to give motion
to the plate, and from the teeth on the plate acting on the intermediate
Wheel, motion is given to the pinion and winding axis, the multiple of
Hotion being governed by the size of the pinion and intermediate wheel.
NOdrawmg.

No. 3283 of 18706.—CORBET.—Attaching reels to rods.—Instead of at-
taching the reel to the outer surface of the rod in the ordinary manner,
provides a frame consisting of two side plates and two tubular or hollow
ends. Into one of these tubular ends inserts the top part of the rod,
and into the other the lower portion or handle of the rod. No drawing.

RODS.

. No. 2017 of 1853.—DAwsoN and RESTELL.—The joints are constructed
In thp shape of a segment of a circle; that is to say, the cross-section of
the joint will represent the segment of a circle, or that of & tube bent
Into the shape of a trough or gutter. The joints are permanently con-
{_leeted, and each joint lies in the joint next preceding.it when the rod is
Inserted in the butt, which is made cylindrical and to resemble a walking-
Stlck.. No drawing,

) .No. 461 of 1857.—JoEN BENNETT.—Upon the ends of the rods to be
Jolned rigidly together, attaches a metallic tube or ferrule, the tube on
One end being larger than that on the other, so that one of the tubes
ay enter and slide in the other tube. The larger tube has in its axis
8 smaller one, so that the tube which enters the larger tube.or ferrule
slides between two concentric tubes. The two rods are Jjoined together
by means of a cylinder of India rubber (which acts as a joint), and the
§ma.11er tube or ferrule is provided with a bayonet joint, in which a pin
In the larger tube engages. No drawing. :

hNo. 1663 of 1858,~~A. PORECEY.—Strips of whalebone, horn, tortoise-
8hell, or other corneous matter, or the artificial imitations, are formed by
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any suitable process into I;Iain, fluted, ornamental, flexible, or rigid tubes.
They may be either wholly or partially filled with a suitable composition
or material, or may be left unfilled, thereby allowing of their sliding, one
over the other, like a telescope. No drawing.

No. 3528 of 1868.—BRITTEN.—Instead of wood, for those parts which
are required to be pliant, makes use of steel or other suitable metal that
will secure the requisite strength with lightness and elasticity. These
parts are formed into tubes, which are tempered in the usual way. The
ring-fittings for guiding the line are on little bands of spring metal,
which go round the rod and clip it, and are movable along therod. The
whole rod complete can be inclosed in the lower joint by a cap and fer-
rule. The several lengths of rod are connected by short pieces of thin
tubular metal soldered to the ends inside the larger and outside the
smaller following lengths, and are made slightly conical in opposite di-
rections to fit tightly when drawn out.. No drawing.

No. 1648 of 1874.—MOULTRAY.—In the socket, covered with brass,
there is made an incision sufficiently large to receive a spring. By means
of two metal pins driven into the wood and covered by brass, the metal
spring is fastened. Theupper end of the spring is bent upward and placed
in the incision at its upper end, so that by coming in contact with the brass
covering of the socket it may be prevented from coming out of the in-
dision. In the ferrule which receives the socket and at a place thereon
corresponding to the place which the spring will occupy in it when the
socket is inserted in the ferrule, an opening is eut to allow the spring to
work freely. When the socket is placed in the ferrule the spring holds
them fast. No drawing.

No.1840 of 1874.—JAack.—Fixes the stem part of each joint to its
corresponding socket-piece by forming a very small, short projection, or
pin, on the large part of the stem-piece, which, when inserted into its
socket-piece, enters a small recess cut in from its outer end and is then
10 be turned round into a groove cut or embossed into the inner circum-
ference of the socket. No drawing. ’

No. 1806 of 1876.—HOLROYD.—Forms the joint-fitting in the ysual
way, with the addition to the lower end ferrule of a projecting collar
and screwed spigot, both situated at the upper part of such lower end
ferrule.. Also forms the upper ferrule with an enlarged screwed socket
to receive and hold the lower ferrule and its screwed spigot, forming an
air and water tight jomt when the two are fixed together. Drawing,
Plate X. ' o

No. 1553 of 1877.—AsTON.—Takes wood or cane sections, having at
each end the usunal metallic ferrule, but having a slot, into which is placed
a plate of metal pierced at each end, there being a corresponding pier-
cing in the ferrules. Into this secures a pin, thereby forming a joint
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and allowing the rod to be folded up for portability when not required
for use ; but when required, the rod is unfolded and a tapered metallic
tube whicl is over each jointis moved downwards, making it permanent
or secure, The plate of metgl may be constructed with a slot at one
end in an oblique direction; in this case it would be hooked ou to the
pin, so that in case of one section of the rod being broken, another can
with facility be substituted. Drawing, Plate X1V.

TACKLE.

‘ No. 881 of 1767.—CoBn.—Long lines; small lines for sncods with hooks
fixed thereon and small weights to sink the same. Small buoys prevent
the hooks and bait touching the bottom of the sea, that the fish may
readily discover the bait. No drawing.

No. 361 of 185S.—HECTOR.—Galvanized wire rope or lines and gal-
Vanized wire instead of the ordinary hemp ropes and materials. No
drawing, !

No. 1755 of 1866.—FRERE.—Barbed hooks connected to line attached
to a spring whereby the line will be capable of yielding when pulled by
the fish, and when his power is expended the fish will be drawn up. No
drawing,
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III.—A‘ PETITION TO THE FISH COMMISSION OF THE UNITED
gAilSETS?, SIGNED BY THE FISHERMEN OTF BLOCK ISLAND, JUNE

A PETITION.

STATE OF RHODE IsLAND, NEWPORT COUNTY,
New Shoreham, Block Island, June 12, 1877.

To the honorable Fish Commission of the United States :

".VO, your petitioners, citizens of the United States and of Block Island,
n.atl\-'es and fishermen, believe that the catehing of cod by means of trawl
lines is diminishing the eod on our grounds, from which we belicve that
fish win eventnally be driven if that mode of taking them is continued,
becauge— ‘

Fi?st. At any time thoe cod will bite the bait upon a small ook more
readily than upon a large hook, because the small hook is hidden. The
hand--ﬁshe.rmzm uses a large hook, for he must, in pulling, keep his line
taut, angd the sharp struggles of the fish would break a smaller. Small
hofﬂis are used on trawl-lines, which are never very taut, and hence are
quite elastic. During December, January, February, and in early March,
W}len 't-hese fish deposit their spawn, they are very shy, and only a few
:‘2(1:1 bltfe the large hook on the hand-line. In the past they have been
;1lal;r21:11 deposit.-ing their spawn, Fhus securing their 1')1‘.0pagation. Now
Look e trawl‘lu‘les have comq plto use,'the fish, l)ltlpg at the bait'ed
volves’ ?I‘e taken in large quantities at a time t‘vhcn their destruction in-
tond; S the destruction at the same time of myriads of eggs, thus directly

Ing to prevent the perpetuation of their species.

X Osof)clond. It very frequently happens that a trawl-line with from 600 to
w’he ;ooks attgched becomes so chafed by the rock.s on.the bottom that,
l‘em::‘ gaded‘\vlth tish, it breaks, and only a 1)01“31011 is secured. The
unt nder, with hundreds of struggling fish, is carried hither and thither

ntil the fish die. Their struggles frighten the other fish very much
more than when caught on a hand-line, for then the captured fish is im-
g;;’;‘é:‘lgelﬁ’ taken from the water, and but little of his distress is seen by
cffooty ‘511- .Moreover, when the fish (.lie, their bodies, becoming putrid,
ing iLYl((l dyli“ltd the groun.d of cod until the bodies rot from their fasten-

Third (l)lft,e‘“ialy, leaving the water pure again, or soon to become so.
Strﬁggl(; e nt,lfues, the fish caught on the trawl-hooks are left to
and indeeg 101111.18 ‘before the trawlers get time to take them on board ;
the’ ceed, this is usually the case, for they use so many lines that

¥ can haul them only a few times in a day. Meanwhile, many of the
k1]
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fish get clear. Suffering from the lacerations of the hook, and fearful
of becoming again entrapped, they communicate iheir fears to their
sympathizing companions. It is very noticeable that since the trawls
have been used on our grounds, the fish have been much more shy than
formerly, and that they struggle much harder when caught. Fre-
quently they are caught with the small hooks of trawl-lines still in their
mouths; or, without hooks, but with mouths still bleeding where torn
in escaping. The foregoing sentence is true of fully onc-sixth of the fish we
have caught since trawls were used on our grounds.

Fourth. The hand-fisherman returns home each night and dresses
his fish on the land, the offal being used for manure. The trawler re-
mains at sea for dmyx, and sometimes for weeks, even—remains until
his vessel is loaded. In cleaning the fish he throws overboard the offal,
which sinks to the bottom and there decays. This putrid matter dI‘lVCS
the fish away so longias it remains. The trawler works frequently on
the tideward side of the grounds, so as to catch the fish as they come
in, Thus the offal is thrown over at places whence, as it is moved at
all by the tide, which is usually not very strong, it is swept slowly over
the whole fishing grounds, poisoning them for-the time throughout their
entire extent.

Wo furtber believe that trawl-fishing tends directly to injure the
hand-fisherman ; to injure the markets for fish; to injure the standard
of fish as an article of food; and, eventually, to the great injury of all
concerned in the business of catching cod, trawlers included, and for the
following reasons: .

First. These trawllines, stretched for miles on the fishing grounds,
and running in parallel lines as close together as is profitable, make a
barrier which, while in theory it only takes equal chances with hand-
fishermen, in fact monopolizes the ground to the irreparable injury of
the man with a single Look ; for the trawl-hooks are placed so close to-
gether that comparatively few fish cross the line, being either caught or
deterred by the struggles of others captured; and the trawlers can se
place their lines in succession or in parallels as to occupy all the most
desirable parts of the ground, one trawler requiring the space of one
hundred men with hand-lines.

Sccond. Trawling, to he snccessful, requires larger boats and more ex-
pensive gear than are within the mcans of hand-fishermen. The boats
must be larger in order to carry the fish caught, and also in ordér to
better withstand the effects of storms ; for the tlawlel generally remains
all night at sea, while ha-nd-ﬁshermen return home every night.

Third. Trawlers sometimes catch 8,000 or 10,000 pounds in one or two
days.. They are unable to dress so many fish, as they sometimes catch,
which, not seldom, are greatly damaged before they can be taken to
malket So large a quantity will glut any available market, and the
fish often spoil before they can be sold. Cod become very cheap, and
the dealer is led to hold the fish on ice or in pickle in the hope of better
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Drices; for prices of course fall with the greatly increased abundance of
the fish, and the chances are great that he who buys must lose if he
sells at once. Meanwhile the fish are injured more or less, even on ice
or in brine. '

Fourth. As a few days of good trawling wmay give those fishermen an
enormous quantity of cod, especially where from thirty to sixty vessels
are trawling ; and as no one can tell when such good fishing may come,
the dealer buys with great caution, lest he shall have on his hands a
large amount while the market is becoming more and more crowded
every day. Serious losses of this kind have made dealers very cautious
in buying,

But the trawlin g is goodand the trawleris impatient to go tothe ground
again, and anxious to get rid of fish which he fears will spoil on his hands;
So hesellsat any price. Thus the difficulty is aggravated, and the amount
of damaged fish thrown on the market is greatly increased. When cod
Were caught only by hand-lines the supply was much more uniform and
more susceptible of correct anticipation, while at the same time the fish
were sold to the consumer at prices very reasonable, compared with other
food staples. At the same time each man could care for what he cau ght,
and thus a much better article of food was produced.

. Tifth, YWhen, a few years since, trawling was beguu at Gloucester,
Mass., cod were caught in large quantities near the port. So close were
they taken that they were sent ashore as soon as a large dory was loaded,
and in such quantities that the dories were genecrally loaded and sent
ashore three times in a day. Soon the fish could not be caught there,
havin g been either taken or scared into deeper water. The trawlers
kept on until now the fish are not canght in quantities, on some of the
grounds east of Massachusetts, nor exceptin onehundred and twenty fath-
o.ms of water. As the grounds failed, the trawlers extended their opera-
tious alon g the coast, spoiling the grounds wherever they went. Where
they have fished long the hand-fisherman can no longer get his living by
Catching cod. Now they have come to our grounds. They are nearly
all strangers, men of Portuguese birth, and we can already sec the bane-
ful influence they are exerting. Nor are the causes of the direct injury
%o us difficult to find nor hard to understand. The fish are driven into
deeper water and so far from shore that we, returning home every night,
can compete only at great disadvantage, for we can be on the ground
only a few hours at best; and the farther we must go, the fewer hours
We can remain. It is remembered well here that four of our best fisher-
en, went seventeen times in one season to Coggeshall’s Ledge, nearly
twenty miles from Block Island, and caught an amount of cod reckoned
at four quintals per trip to cach man. Since trawlers have been there
We cannot catch enough to pay for the trip. :

fa\zse would farther respectfully call your attention to the following

cts:

First. In former years our government, in the fostering care which
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it exercised for the fishing interests of the country, offered bounties
to encourage men to engage in fishing for cod. A certain sum was
allowed for each bushel of foreign salt used by vessels of more than
fifty-five tons registered tonnage. Block Island was at that time entirely
destitute of a harbor in which vessels could ride in a storm. We were
compelled in stormy weather to haul our boats above high-water mark
to save them from the fury of the waves. From this cause we could
not use vessels large enough to claim the bounty offered; hence we were
compelled to compete at great disadvantage with the fishermen of more
favored localities.

Second. When, in 1870, the breakwater at Block Island was begun,
one of the principal reasons given by the government for so large an
expenditure of money was that the work would greatly foster the fishing
interests of the island. If our fishing grounds are permitted to be
spoiled by the use of trawl-lines, then has the breakwater become of no
avail to benefit the fisheries of Block Island.

‘We, your petitioners, almost without exception, are owners of small
tracts of land, from which we derive a small income, insufficient, it is
true, for our support, but which, when added to the amount realized
fromn cod-fishing, has hitherto given us a comfortable living. On these
tracts of land we have built us houses. IHecre are our homes. Now that
our fishing threatens to fail us, we are very apprehensive that we may
be compelled to leave our homes; for if this business shall be ruined,
our island cannot support more than one-half of its present population.
‘We are, almost to a man, too poor to own boats large enough to trawl
successfully; but in our own boats we have been successful.  'We would
point with pride to the fact that while from most of the ports of the
coast many vessels and men are lost every year in the fishing business,
not one Block Island boat has been lost within the memory of man.

Therefore we do beseech your honorable commission to urge the pas-
sage of a law prohibiting the catching of cod by trawl-lines in thie waters
of the Atlantic Ocean between Montauk Point on the west and No Man's
Land on the east, and thus insure the return and continuance of the
good fishing we formerly enjoyed, lest by the ruin of this fishery we
shall be compelled to seek our subsistence in other pursuits and in other
Jocalities, away from the island endeared to us as the place of our birth
and the home of our childhood.

That you will thus secure to us, on our native island, the opportunity
to obtain our subsistence by.that honorable toil to which we have been
accustomed from our youth, we will ever pray.

‘William Dodge. Darins B. Dodge. Seabury A. Mitchell,
‘Welcome Dodge. Uriah B. Dodge. C. C. Holmes.

Aaron W, Dodge. John Thomas. R. W. Thomas.
Edward P. Littleficld. James E. Rose. Joshua T. Dodge.
Charles A. Paine. Herman A, Mitchell, William J. Steadman.

George C. Sprague.  Lorenzo B. Mott. Joseph H. Willis,
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Caleb Wescott.
Enoch Steadman.
“William T, Dodge.
Benjamin Rose.

L. Steadman.

Whitman W. Littlefield.

Rufus A. Willis,
Giles P. Dunn.
Samuel A. Dunn.
Joshua D. Duun,
John Ray Littlefield.
Daniel Mott,

John B, Dunn.

Samuel R. Littlefield.

E. C. Smith.
Barzillia, B. Dunn.
Amos Mitchell.
Samuel G. Mitchell.
Charles Sprague.
Leonarq Mitchell.
Charles Littlefield.
Oliver D, Sprague.
Willarq Sprague.
J. R. Sprague.
Stanton S, Allen.
Lemuel B, Rose.
James I, Mitchell.
Asa R, Ba]l.
Henry Ball.

John Roge,

John B, Bal,

George W, Braymon.

Elighg, Dickens.
Noyse Ball,
Charles Ba,
Edwara ¢, Allen.
John A, Mitchell,
H. B. Steadman;
N. L. Willis.
Edgar ¢, Sprague,
Nathanie] Sprague.

Silas N. Littlefield.
Jobhn B, Willis.
Charles Hall.
William P. Dodge.
Halsey Littlefield.
Lewis N, Hall.
James M. Dodge.
Charles W. Willis.
Ransford A. Dodge.
William M. Rose.
Walter R. Littleficld.
Lemuel A, Dodge.

William R. Mitchell,

Edwin A. Dodge.
William Card.
Lorenzo Dodge.
Nathaniel Lathan.
James N. Latham.
George W. Conley.
Ezekiel Mitchell.
Benjamin T. Coe.
Lloyd E. Ball.

O. I, Willis.
Andrew J. Dodge.
Leander A. Ball.
Aaron W, Mitchell.
George I5. Thomas,
Elihu W. Rose.
Sencea Sprague.
William Sprague.
Lewis I8, Thomas.
Joshua Dodge.
Horace J. Negus.
C. Negus.

M. Negus.

George W, Willis.
George A. Hull.
William J. Greene,
Samuecl P. Dodge.

"Horatio N. Milikin.

Elias Littlefield.

Nathan C. Dodge.
John P. Stcadman.
Ray W. Dodge.
Marcus M. Day.
Erastus Rose.
Willial Rose.
Alfonso Perry.
Solomon Dodge.
Joshua Rose.
Clarence Rose.
Halsy C. Littlefield.
Gideou I’. Rose.
Williamn C. Littlefield.
Richard A. Dodge. .
John C. Dodge.
Samuel Ball.

A. N. Sprague.

N. B. Wescott.
Edwin Dodge.
Thomas II. Mott.
Hermanza Rose.
Martin V. Ball.
James A, Dodge.
Freeman Mott.
Howard C. Mott.
Lartis Steadman.
William L. Milikin.
Welcome Dodge, 2d.
Simon Dodge.

John W, Milikin,

S. D. Willis,
Andrew V., Willis.
Samuel L. Hayes.
C. W. Dodge.
Robert Rose.
Hezekiah Mitchell,
Charles T. Sprague.
Edgar Dickens.
Eleander Dodge.
Benjamin Spragua
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IV.—ABSTRACT OF AN ARTIOLE FROM THE “NORDISK TIDS-
SKRIFT FOR FISKERI, 1878, ENTITLED “OBSERVATIONS ON
FISHERY EXPOSITIONS,” &C.*

By A. FEDDERSEN.

In a former article, Mr, Feddersen had declared himself in favor of
fishery expositions, independent of agricultural or other expositions ;
not including, however, great international exhibitions, where every
. branch of human activity is represented. Wherever the fishery exhibit
Is only an appendix to some other exhibition, it will be neglected and not
awaken sufficient interest. In spite of this, there was a good fishery
exhibit at the agricultural and industrial exposition in Vibarg (Denmark)
I 1875, angd at Norrkdping (Sweden) in 1876. This result was owing
entirely to tho arduous labors of a few zealous and enthusiastic men.
These Successes were, unfortunately, not followed up—at least as far as
Denmark yag concerned—at the Svendborg (Denmark) exhibition, and
“t the great international exhibition Leld at Paris in 1878.

here are many who doubt tho usefulness of such exhibitions, saying
that the Practical result is by no means commensurate to the efforts
nade, It cannot be denied that there is a field for “humbug?” in all
OXhibitions, and that there is a tendency to make a special show for the
OCcasion. But as exhibitions are the order of the day, and probably will
Le for Some time to come, people should not stay away because they are
not in Cvery respect as perfect as they might be. The object should be
to get the greatest possible good of them and endeavor to keep away
frf)m them everything which savors of “humbug,” and surely some good
Will come of it; new inventions will become wider known and goods of
sterling quality will find a larger market. Bxhibitions, if properly man-
aged, can certainly be highly instructive. As an instance of this, the
Bergen exhibition of 1865 may be mentioned, the beneficial effect of which
1s felt to this day.

,It is probable that the direct Lenefit derived from fishery exhibitions
Will be greater than that of other exhibitions, as there will be less
chance for ere show. Although great progress has been made with
Tegard to fishing apparatus, there will always be a chance to make them
8till more cffective, so that they can be handled with greater ease, or be
Zanufactured of better and more durable material. In this connection

* Noglo Bemwrkninger om Fiskeriudstillinger og andre Fiskeritorhold. Abstract.
Made by Herman J acobson.
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we will only point to the increased use of cotton for fishing apparatus
since 1865. And as regards the proper treatment preservatlon, utiliza-
tion, and shipping of the products of the sea, there is still a vast field
for improvement. Fishery exhibitions will finally prov e very beneficial
to fishing legislation, as they will afford an opportunity to competent
and practical men to meet and fully discuss this important subject.
There is still 50 much ignorance with regard to this last-mentioned mat-
ter, and there are so many different and widely divergent views, that it
is extremely desirable, both for the government and those specially in-
terested in the fisheries, to arrive at some well-established principles
which may form the basis of suitable legislation. There is, therefore,
ample reason to encourage and uphold fishery exhibitions.

As far as Denmark is concerned (and perhaps other eountries), it must
be said that fishery exhibitions will prove failures unless a strong and
direct appeal is made to fishermen and to fish-dealers, as well as to man-
ufacturers of fishing apparatus, to take an active part in such exhibitions.
Astonishment has sometimes Dbeen expressed that our fishermen do not
take a greater interest in these exhibitions; but it should be borne in
mind that, with few cxceptions, fishermen are very conservative, both
as regards apparatus and methods, and that it requires a special effort
to stir them up. If this matter were seriously taken in hand by some
zealous and energetic men, we would see a great improvement in our
fisheries brought about by exhibitions. The better preservation of fish,
and the increased knowledge of the best markets for their goods, would
certainly be a practical benefit to the fishermen; gradually improved
apparatus, boats, &c., will be introduced, and make the fishermen more
and more independent. Until this result is brought about, the fishermen
should be assisted by the government, which unfortunately has hitherto
done too little in this respect. A knowledge of improved methods and
apparatus should be spread, practical and theoretical instruction should
be given, and money should be liberally appropriated for furthering the
fishing interests. Since the fishery exhibition at.Svendborg in 1877,
and our fishery exhibit at Paris in 1878, were failures, owing chiefly to
lack of interest and the entirely m'ulequate sums appropriated for the
purpose by our government, a strong effort should be made to be well
represented at the international fishery exhibition to be held at Berlin
in May,1880. As Germany will always be the chief market for our fish-
ing products, this should certainly not be neglected. *

In conclusion, the following suggestions are submitted, in the hope
that at some fishery congress they may assume the form ot definite res-
olutions:

1. The fishery exhibit at agricultural or industrial exhibitions is abol-
ished.

2. In its stead meetings of fishermen and all persons interested in the
fisheries are held annually in different parts of the country, where fish-
ing products, apparatus, &ec., are exhibited.
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3. From time to time—say every three or five years—larger fishery
expositions are held, at which all those nations are represented which
fish in the samo waters as we.

The government should of course give liberal aid to the fishing inter-

est§, and a society should be formed for promoting the fisheries in all
their different branches.
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V.—REPORT ON THE DEPARTMENT OF FISHERIES IN THE
WORLD’S EXPOSITION IN PHILADELPHIA, 1876.

By JOAKIM ANDERSSEN, Juryman.”

L
THE FISHERY EXUIBITION IN PHILADELPHIA IN 1876.

COMPRISED ACCORDING TO THE ‘ GROUPING FOR TIE JUDGES’ WORK.” '

(Grour V.)
Fish and productions of fisheries, fishing implements, &e. :

L. Aquatic mammals: seals, whales, &c.; living specimens in aquaria; speci-

mens stuffed, salted, or preserved in other ways.

- Fish, alive and preserved.

- Fish in brine, and parts of fish used for food.

Cmstacea,, echinoderms, b&che de mer.

. Mollusks, oysters, clams, &o., used for food.

. Shells, corals, and péarls.

Whalebone, shagreen, fish-glue, isinglass.

- Fishing implements : nets, baskets, hooks, and other apparatus used for fishing.

- Pisciculture ; aquaria, hatching-pools, vessels for transporting roe and young
fish, and other apparatus nsed for hatching, raising, or preserving fish.

CHND O R WD

The judges, whose number for the whole exposition was 250 (half of
that Dumber being Americans) in the department of fisheries, were, in
the beginning_

i 1. Professor Spencer F. Baird, director of onc department of the gov-
:irtl.]mel_lt exhibit and Assistant Secretary of the Smithsonian Institu-

101 in \/VaShington,' chairman.

2. Mr. Setn, Green, Superintendent of Tisheries of the State of New
Y(')rk, from Rochester, N. Y.; and”

3. The editor of this report.

Later, when Mr, Seth Green, partly on account of his health and
Partly on account of his many other engagements, could not attend, and
was thfarfafore discharged at his own request, his place was filled by a
11'2?1: ﬁf similar experience, Mr. T. B. Ferguson, Commissioncr of Fisheries

he State of Maryland. Both Professor Baird and Mr. Ferguson
::Z;es St(l)l ;g’:lrwhelmed with work a-.nd were so much oc.cupied in various
cor Y 10)"had sca-rcgly any time to attend to their jury worl_c.. In

'Sequence, Mr. B. Plillips, secrotary of the government exhibit, a

* Beretning om Fiskeriafdelingen ved Verdensudstillingen i Philadelphia i 1376, af

J .
Joakim Anderssen, J urymand. Aalesund, 1877, Trauslated by H. Jacobson.
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highly intelligent gentleman and well-known correspondent of one of
the great New York papers, was chosen to act for Professor Baird and
Mr. Ferguson, in conjunction with the editor, as permanent member of
the committee. It ought to be mentioned that, as in the beginning so
few objects were exlhibited in the departinent of fisheries, threc judges
were deemed sufficient for this group; but as objects continued to come
in all the time, these judges had enough to do, so that this group could
not finish its work until the very last moment, July 30. 1t must like-
wise be mentioned that at the Philadelphia Exposition the verdict of
the judges was not final, but that it had to be submitted to the criticism
of the Centennial Commission and had to be approved by them; the
verdict thereby became more impartial and dignified.

EXHIBITORS AND OBJECTS EXHIBITED.
A.—NORWAY.

Norway, which, both with regard to its products and implements, was
best represented (exceptmg of course the United States, whose exhibit
was very full), numbered thirty-two exhibitors, who are mentioned be-
low, together with the objects exhibited by them.

1. Commercial Union of Aalesund.—An almost complete collection of
all the fishing implements used in Norway, as well as models of fishing-
boats.

2. Carl E. Rénneberg & Sons, of Aalesund.—Dried codfish, dried and
pressed codfish in tin cans.

3. Laurids Madson, of Aalesund.—Sides of codfish, prepared in the
Scotch manner.

4. H. A. Helgesen, of Aalesund.—Preserved fish-cakes, fresh salmon in
tin cans (lobsters were promised but were not sent),

5. Patent Twine Manufactory (Kraasbye Brothers, of Aalesund).—TFish-
ing-lines of silk, flax, and hemp.

6. The Bergen Museum.—Large and instructive collection of fish in
spirits of wine, stuffed fish, models of vessels and boats, lodging and ice
houses.

7. The Bergen Commercial Union.——A complete collection of fish dried
and salted, salt herring,and roe, and several kinds of fish-oil.

8. The Bergen Smoking Establishment.—Smoked herrings, four different
sizes (great herrings, merchants’ herrings, middle herrings, Christiania
herrings).

9. Fagerheim’s net Sactor Y (Qottlieb Thomson, Bergen).—Salmon and
herring nets, mackerel and codfish nets, made of hemp and cotton.

10. Peter Mohn, Bergen.—Salt fat herrings in tin cans.

11. Peter Egidens, Bergen.—Fine herrings and anchovies.

12, Thomas BErichsen, Bergen.—Different kinds of fishing-hooks.

13. H. Dons, Christiania (Christiania Preserving Company.)—Small
smoked herrings in oil, and fish-cakes in hermetically sealed tin cans.
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L ) - ] f hemp.
. 14, Christiania sail Jactory.—Nets and lines made o
15, Hadelang glass manufactory.—Glass floats and glass balls for nets
and lines, - ;
16. Falck-Ytter, Christiania.—Flshlng'sl,elghs'
17. W, Nordrock, Christiania.—Anchowes..
18. Mrs. Gina Smith, Christiania.—Anchowes:
19. Mrs. Rina Tellefsen, Christiania.—Anchovies.
20. Zeorg Lund, Christiam'a-.—ADCho_Vles‘
21 C. . Just, Clristiania.—Anchovies. : h
22. Christian Jolhnsen, Ch”i“ianssund'-l)n-eq codfis .dﬁ h-lines
23. Jens 0, Dall, Hav6.—Codfish and herring nets, codfis ﬁ . ite
24. Borderich & Co., Lyngver —Fish-flour (codfish chopped fine), w
caviar (made of codfish roe), isinglass. Dreserv -
25, Norwegian Preserving Company, Mandal.—Fresh preserved floun
ders, mackerel, and anchovies.
26’. C. A. Th,orne, Moss.—Anchovies in oil, fresh lobster and salmon
in hel’met.ica,ll sealed cans. USRI i
27, Stacanng Preserving Company.—Preserved fish-cakes 1 wine and
other Sauces, fresh lobster in hermetically sealet] cans,
28. C. Stérnler Svolver.— 1\7h1]t0 caviar. . i
29. Svend Foh;&, Ténsberg.—Four different kinds of spermaceti.
30. Anton Rosing’s Widow.—Cakes of fish-flour.
3. L. B, Soyland, Flel:kqfiord.—Presgr\-ed skate,
32. F. Hjorth Frederikstad.—Anchovies.
(The arti,cl es \’Vlli ch were to be sent from the Bergen Glass Manufactory
did not arrive,) | i
Of these exhibitors the first thirty, whose articles were fouI(l)dx t: Efn':;
excellent, condition, were recommended for awards, and the Cen ;oned
Commission also adopted this recommendation. The ’m.’o last;rhn.(;:;ted by
' eXhibitors, howev er, received no award, because the articles exhi

1
them were Spoiled, probably because the cans had not been properly

sealed.
B.—SWEDEN

haq the following exhibitors : ,

1. The Royal Sr;mush Commission, H. Widegren, supermtcndfmt Of fu‘;z:
eries, Stockholm.—A complete collection of fresh-water fishing l'mIZhe
ents, algo nets, lines, &e., used by Swedish ﬁshem.len on the banks 1l)I(: s
North Sea anq the Kattegat, models of bank-fishing vessels an kif: é
Specially of aboat for transporting live fish, salt GOt_ﬂa‘nd_a’nd Ble ratf)

errings, eel, and codfish, dried codfish, and anchovies (pickled 'E‘pvla-s ;
and finally o collection of fish from the Swedish lakes and coasts in 8
Jars filled with g irits of wine. :

2. Qustav Andl;rsson, Tjellbacka.—Skinned and boned herrings, ancho-

vies anq sardines in hermetically sealed tin cans.

3. H. (. Bergstrém, Lysekil.—Anchovies and herrings in hermetically
Sealed tin cang,

4 F
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4. N. 0. Erickson, Lysekil.—Anchovies and herrings in hermetically
sealed tin cans.

3. J. J. Hallyren, Gullholbnen.—Anchovies and fine skinned and boned
herrings.

6. August Lyscll, Lysekil—Anchovies and fine skinned and boned
herrings. ’

7. Edward Nilson, Grebbestad.—Smoked mackerel in oil in hermetically
sealed tin cans.

8. N. Wikstrém, Stockholin.—Prescrved salmon.

All the first mentioned seven exhibitors were recommended for awards;
the salmon exhibited by N. Wikstrom, although good, was found wanting
in freshness of flavor.

(C. M. Amundson, Udevalla, and Leidesdorf’s manufactory of fishing
implements, Stockholm, had announced several objects for exhibition,
which, however, were not sent.)

C.—TI'RANCE

had of course the largest, finest, and best arranged exhibit of all kinds
of sardines, sardels, and anchovies hermetically put up in oil.  The ex-
hibitors were principally from Nantes, 1/Orient, Paris, Bordeaux, and
Belle Isle, and most of them were recommended for awards.

D AND E.—SPAIN AND IPORTUGAL

exhibited common sardels and other food-fish boiled in oil, and besides
a large number of preserved cuttlefish and mollusks boiled in oil with
tomatoes, truffles, &e., and finally dry-salted and hard-pressed sardines
in small wooden boxes, for poor people and therefore comparatively
cheap. The Spanish exhibits came from Corunna, Bermeo, Pontovidero
(Galicia), Loredo, Velva-Grove, Nevera, and Barcelona ; and the Portu-
guese exhibits from Lisbon, St. Ybes, Oporto, Faro Alga, and Cambra
Balbura.
" —IrALY

had likewise exhibited several kinds of sardines in oil, anchovies, and
- pickled eel from Leghorn, Genoa, and Bologna.

G.—Russia.

. Preserved whitefish and carp from St. Petersburg and Astrachan
sturgeon-caviar, isinglass, and seal-oil.

H.—TUurRkEY’S

only exhibit consisted of a kind of caviar of whole fish-roe, in the form
of sausages, called “botargo,” having a most delicious flavor.

I.—AUSTRIA.

Preserved skinned, strongly salted, and pressed small herrings (a kind
of sardels) in oil.
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J.—THE NETHERLANDS

had a fine exhibit of excellent herring-nets, floating nets, codfish-lines,
trawlnets, a model of a large herring-seine, models of fishing-vessels,
ilfld boats, both ancient and modern, from A. G. Maas in Scheveningen;
bickled herring from M. I. Suries & Co. in Rotterdam ; smoked salmon
from T. . Novenhays in Amsterdam, aud models of cotton nets from
Arutzenius, Jamnek & Co. in Goor.

K.—GREAT BRITAIN.

5 Pilchards in oil, fresh preserved salmon, from C. I'reyer and Crosse &
> }301§Well, London ; fresh-water fishing implements from W. & J. Ryder,
B‘rmmgham; and fish-hooks from Joseph Buchanan, Glasgow.

L.—GERMANY.

Samples of nets made of cotton, flax, and hemp from ¢ Mechanische

Netzfabrik und Weberei-Actien Gesellschaft,” Itzehoe, Holstein, and
Igler, Bohemia.
M.—CHILT

had a comparatively large exhibit of different kinds of preserved fish
a‘nd mollusks (12 kinds), prepared alge and sea-grass, in oil, in the
bpa-nish-Portuguese way.

N.—JAPAN.

quels of fishing implements, fine nets of silk and flax, fish-poles with
t-.be line running inside the pole, lobster and eel traps, different kinds of
ﬁ'Sh baskets and boxes for keeping live fish, strongly salted and smoked
salmon with lead and tail, sewed in coarse cloth, dried sea-weed (sea-
.Weed't’engllsa), of which an insipid but cooling dish is prepared by mix-
Ing a large quantity of sugar with it, isinglass, and prepared fish-skin
- (shagreen),
O.—CHINA.
Models of fishing implements, isinglass, dried erustaceans and fins.
P.—BRAZIL.
Isinglass, preserved fish, turtle-oil, and butter.
Q.—ARGENTINE REPUBLIC.
Fish-baskets of straw and fishing-lines.
R.—LIBERIA.
Nets made of the fiber of trees (ramee).
S,—CarE oF Goop HOPE.

Fresh crayfish preserved in tin cans.
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T.—VICTORIA.

Shell-fish, crabs, and stuffed fish.
U.—TASMANIA.
Stuffed fish (salmon and trout), and different kinds of shell-fish.
V.—BERMUDA.
Corals, shell-fish, beautiful live salt-water fish in aquaria.
X.—CANADA

had exhibited a large quantity of preserved fish and other marine ani-
mals, chiefly lobster, mackerel, and salmon (Canadian Meat and Produce
Company, Richibucto), besides salt salmnon, trout, and herring (also
smoked), dried codfish, pollock (Halifax, Nova Scotia), fishing imple-
ments, especially for fresh-water fishing, and winches for hanling in long
lines.
Y.—ToE UNITED STATES

had, as was to be expected, the largest and most complete collection of
all kinds of fish and fishing implements, boats, models of boats and
vessels, &c., and everything pertaining to the fisheries and fish trade,
all under one and the same roof, in the United States Government’s
building, in which there were catalogued specimens of all the products
of the United States—grain, fruit, minerals, coal, land and marine ani-
mals, industrial products, both ancient and modern, war materials, &e.
It would lead us too far to enumerate everything pertaining to fish and
fisheries, and in fact does not come within the scope of this pampllet,
while we shall make brief mention of those exhibits which the indi-
vidual States had made in their respective ¢ State buildings” or in the

main buildings.
1.—Massachusetts.

The Commission of Fisheries of this State had exhibited a complete
and beautiful collection of boats and vessels, especially mackerel-
schooners, fishing-boats, &e. The city of Gloucester, at present the
largest and most important fishing station in America, bad exhibited a
complete and very instructive collection of everything belonging to
bank-fishing, as well as models of ancient and modern boats and vessels
floating on a pond specially arranged for this purpose, on which seine-
fishing was illustrated by models, and on whose banks there were models
of different establishments for receiving and preparing fish. Among the
apparatus peculiar to America we must mention the so-called ¢ bait-
mills,” by which suitable pieces of bait are cut very rapidly from the
raw material, salt herring, swordfish, cuttlefish, &c., and likewise the
“jce-crushers” and other implements for breaking the ice, used for keep-
ing fresh fish, in small pieces. W. K. Lewes & Brothers and W. Under-
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Wood & Co., Boston, had a separate exhibit of salmon, lobster, codfish,
ll‘lackerel, and shell-fish, preserved fresh; and the Gloucester Isinglass
Company and Norwood & Son, Ipswich, had an exhibit of isinglass.

2.—Maine.

Extract of fish (juices) resembling Liebig’s extract of meat, suitable
for nourishing soups, put up hermetically in tin cans, a new invention by
J.G. Goodale, Saco; mackerel and lobster put up fresh by J. Winslow
Jones, Portland ; oysters put up fresh by the Annapolis Packing Com-
1"3“3’; Dreserved lobsters and large mackerel by the Portland Packing
({O'I}Pimy; preserved oysters and clams by Bunham & Morrell, Portland;
fishing-poles by Charles E. Wheeler, Farmington.

3.—Pennsylvania.

4 large selection of fishin g-poles of split bamboo, and other fresh-water
fishing implements, from Fox, Shipley, and John Krider, Philadelphia.

4.—New York.

b Preserveq salmon, mackerel, oysters, clams, and isinglass, from Kemp,
)2y & Co., New York ; whalebone, salt eel and salmon, auchovies, sar-
dines, anq caviar, from Max Ams, New York; live salt-water and fresh-
‘{;ater fish and green turtles, in aquaria, from Eugene Blackford, New
orl,
5.—Maryland.

Moc‘lels of oyster vessels and boats; oyster scrapers and tongs, with
the wincheg belonging to them, used in the Chesapeake Bay; samples
of oysters from different depths; model of the hatching-house and ap-
baratus in Druiq Hill Park, Baltimore; model of a floating fishing-bat-
tery near Baltimore; fish in spirits of wine; large quantities of preserved
Oysters (Muwrray & Co., Baltimore.)

6.—Olio.
Staffed fresh-water fish (Cuvier Club; Lake Erie).
7.—Chicago.
Isingiass made of sturgeon.
8.—California.
Fresh salmon, put up in cans, from Columbia River.

9.—Oregon.

qulirSSh salmon put up in tin cans, and salt salmon in one-half and one-
rler barrels, from the Oregon Packing Company.
eingon the Jjury, I had, of course, an opportunity to see and examine.



54 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

all the above-mentioned exhibits, and all my observations led me to the
decided conclusion that America stands very high as regards its salt-
water and fresh-water fisheries; as high as in many other branches of
industry. This will become clearer from the following description of—

II.
THE FISHERIES OF NORTH AMERICA.

Besides the observations made by me at the exhibition, I had another
opportunity of gaining further knowledge of this subject by a journey
to New York, Long Island, Boston, and Gloucester, which I made in
company with Mr. I. Wallem.

I shall first speak of the fish markets. Of these, the Fulton Market,
in New York, is the largest and best arranged. It consists of a series of
large connected buildings, situated partly along the Iast River and
partly along some of the streets of New York, and contains convenient
places for wholesale and retail fish-dealers, for offices, and packing; also
a library and reading-room, as well as kitchen and restaurants. At the
exhibition, and later in his establishment in Fulton Market, I made the
acquaintance of one of the great fish-princes, Mr. Eugene Blackford,
whose magnificent and well-arranged establishment containg nuntberless
live fish, and fresh fish on ice of every kind, and, as a specialty, soft
crabs, which in New York are considered a delicacy during the period
when they change their shell, and are therefore eaten in enormous
quantities, shell and all, both boiled and broiled, lobsters and green
turtles, which are brought weekly from the West Indies, and are from
New York sent to other cities, and frogs. I suppose that Mr. Black-
ford is the only one of these fish-dealers who himself supplies his market
with live and fresh fish. For this purpose he keeps a little steamer, fur-
nished with a purse-seine, which twice 2 week makes trips between the
snainland and Long Island, and generally returns with a considerable
quantity of fish. Nearly all the fish-dealers have their own fishing-
schooners, or have at least an interest in one. 'Whenever there is no
sale for fresh fish, or the prices are very low, the fish are placed in large
and well-arranged ice-cellars, where they freeze, and are kept till they
can be sold to greater advantage. Although the sales were quite good
at the time I visited New York, I nevertheless found in Mr. Blaclford’s
ice-cellar a large quantity of frozen fish, especially large salmon, which
had fallen a few cents in price. Whilst in the street the temperature
was 1080 Fahrenheit, it was 40° in the cellar, which made it necessary
to put on warm woolen clothing before descending into it.

This large fish-market supplies Philadelphia and many other cities
with fresh fish or fish on ice nearly all the year round. The kinds of
fish which are most common are: Codfish, lounders, mackerel, salmon,
brook-trout (Salmo fontinalis), bass (Perca atraria, Labrax lineatus), blue:
fish (Scomber saltator), skad (Alosa or Clupea sapidissima), turbot, pompand
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(T7'a0hynot-us). The prices of fresh fish in a market as large as this one,
of course, vary considerably. The following are the average prices:
- Codfish, 5 to 6 cents; flounders, 8 cents; common mackerel (Scomber
scombrus), $ to 10 cents; Spanish mackerel (Cybium maculatum and regale,
Scomber maculatus and regalis), which is esteemed as highly as salmon,
25to 30 cents per pound. The value of all the fish annually sold in Ful-
ton Market is about $2,000,000. Of these, Mr. Blackford sells about one-
tenth, or 200,000 worth.

In Boston the fish-trade is carried on in a little different manner from
New York. Besides a large common market, where all kinds of fresh,
salt, and smoked fish are sold, there are special markets for fresh fish,
where the fish are received from the fishing-schooners and placed on ice,
and where the vessels that arc going out are furnished with bait and
ice. Tt must be mentioned here that all the fishing-schooners which
are sent out from Boston and supply the Boston markets with fish are
always furnjshed with a considerable quantity of ice for keeping the fish
fresh., These vessels usually make one trip every two weeks, and gen-
erally return to Boston with a full cargo of fish. Their fishing imple-
ments consist of lines, with which they chiefly eatch codfish and floun-
ders, but also small swordfish, which are quite common on the coast be-
tween Cape Cod and Cape Ann, where the Boston fishermen have their
station. The prices of fish in Boston are generally a little lower than in
New York.

In Gloucester. the most important fishing-station in America, which
Possesses more than 500 well-furnished and beautiful fishing-schooners,
there is no fish market like in New York and Boston, but a large number
of very considerable fish-establishments, which supply a great portion
of the United States and Canada with fresh fish, and more especially
With salt herrin g, mackerel, dried codfish, and smoked halibut. As the
fish-trade of Gloucester is very extensive, a more detailed description
Wwill not be out of place. .

GlOquster, situated on Cape Ann, in the State of Massachusetts, a
few miles from Boston, was founded by Englishmen about two hundred
yedrs ago, and, after many ups and downs, it has, from an inconsider-
able fishing.village, Ly energy and pluck, risen to be an important city,
With a population of about 17,000, who live almost exclusively by the
ﬁsheries, which, as I mentioned before, employ about 500 schooners with
an aggregate tonnage of 30,000, besides a large number of boats engaged
In coast-fishing. The result of these fisheries for a single year (1875) axe,

according to a volume published in 1876 eutitled “The TFisheries of
Gloucester,” as follows : A

. Value.
]%&nk (Newfoundland) cod.... 177,473 quintals......... $998, 628
George’s cod................ 185, 758 quintals.... .- - 1, 021, 669
George’s halibut ............ 2, 462, 364 pounds «.....--- 172, 365

Bank halivat ... ..._....... 7, 248, 423 pounds ... .---- 507, 389
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“Hake” (lyr)* ...... rerenans 4,257 quintals......... 12,774
Cusk (Brosmius vulgaris). .. .. 2,349 quintals......... 7,047
Pollock ...... ..., 9,417 quintals......... 32, 964
Herrings o..coovvvnnn... 38, 292 barrels.......... 153, 168
Coast fisheries by *“the dory fishermen”: ,
Fresh fish coonee oo eiiiin teiire i ieiienaaannanens 89, 738
Prepared fish .. oovnes cie e e e e 1185, 697
0 1Y 100 1 . 8, 945
Mackerel ............... cee - 18,172 barrels No. 1. 327,112
Mackerel , .......ccohenaa.n 7,065 barrels No. 2 184, 780
Mackerel ..o ooiiii i 21, 763 barrels No. 3 cens 174, 104
Mackerel .......cvaniaaiannn 4, 039 barrels No. 4 ... 24, 205
TTOAL v veeee e eamnan e e aeaa camaa s ... $3,900, 586
Furthermore:
Pickled fish :
31,750 herrings, valued at............ ... %13, 494
163 barrels cod, 404 barrels swordfish . ...... 1,097
410§ barrels trout, and 763 barrels fins ...... 4 044
21% barrels salmon, 250 barrels tongues, &c. . 2,282
Clams, &C.vvvnr iverenneniisiiineacneaan » 10,000
All other fish ..o iiiiaiva ot . 8, 000
Oil, not mentioned above ............. .... 100,000
—_ 138,915
Grand total .... e eemiieseiesacsetietaitenss $4, 039, 500

These figures will show the prices of the commonest American fish-
ing produets. It will be noticed that roe is not mentioned, as but few
-roe-fish are caught, and as nearly all the roe is used for bait.

Next in importance to the Gloucester fisheries are those of New York
and Boston, then those of Portland, Me., Baltimore, California, and Ore-
gon. The coast fisheries carried on along the whole coast of the United
States, especially of menhaden, shad, porgy, bluefish, lobsters, oysters,
and clams, yield considerable sums of money every year. The value of
the salt-water fisheries of the United States has never been aceurately
calculated, but I think that it amounts to about §20,000,000. With re-
gard to the value of the fresh-water fisheries of the United States, the
uncertainty is still greater; but it is certain that even now it is very
considerable, and hopes are entertained that in future it will be still
greater, owing to the energetic measures which are being taken to fur-
ther and to encourage these fisheries. These hopes are well founded, to
judge at least from the happy results which so far have been obtained
by pisciculture. Whilst lobsters of unusual size are caught in great num-
bers on the coasts of Maine, Massachusetts, and New York, the largest

* “Lyr” is the Danish for pollack (Gadus pollachius); but the “hake” of our East
coast are species of Phycis.—T. H. B.
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humber of oysters is caught in Maryland (Chesapeake Bay) and Dela-
ware (Cape May and the Delaware Bay). The salt-water fisheries are
- T0ost highly developed in Massachusetts, whilst the most important fresh-
Water fisheries are in New York and Maryland, where the most excel-
lent measures have been adopted for increasing and developing the fish-
eries. 1In the following I shall give a brief description of these fisher
les, chiefly from the official reports of the State superintendent of fisheries
for the State of New York, Mr. Seth Green, and the commissioner of
fisheries for the State of Maryland, Mr. Ferguson, but partly also from
My own personal observations.

Every State which takes an interest in the fresh-water fisheries has
Its own fish-commission and a superintendent of fisheries responsible to
this commission, The State makes an appropriation so as to enable
him to carry on his work, which consists in increasing the numbex: of
fish by €very possible artificial and natural means, and in eucouraging
and furthering pisciculture. At thehead of the fisheries stands a United

tates Commissioner of Fisherics, at present Prof. Spencer F. Baird,

of the Smithsonian Institution at Washington, a naturalist of great
fame,

The Magnificent and costly batching-houses and fish-ways which have

been Cstablished in the States of Maryland and New York show the in-
genuity, the practical manner, and the extent to which pisciculture is
carried on in these States. The results obtained by these establish-
nents are truly astonishing, as millions of fish of every kind are called
Into existence, filling the large rivers and lakes. It is especially those
kinds of figy, which are considered the best food-fish, e. ¢., salinon, trout,
and shad, that form the principal objects of pisciculture, but other fish,
If they are of any value at all, are not neglected. The populous cities
of Americy are therefore as a general rule well supplied with fresh fish,
Which fory 4, important article of food. American pisciculture, which
Ineludes g 8ystem of protection with carefully framed regulations f(‘)r
Protecting the young fish, has attracted great attention especially in
Germany, whepe of late years hatching-houses on the American plan
hrave heen established under the superintendence of a gentleman from
New York, The result ot these experiments is not known to me. I can-
Dot say with absolute certainty how many millions of fish are annually
hatched anqg Dlaced in the many lakes and rivers of America, but their
Dumber must pe very considerable.

Of the hatching-houses those invented by Mr. Seth Green, of Roches-
ter, N, Y, ang by Mr. T. B. Ferguson, of Maryland, deserve the great-
est attention, constituting the New York State hatching-house in Cale-

onia, N. Y., the Druid Hill hatching-house in Maryland, and the fish-
Wways near the Great Falls of the Potomac. Recently so-called “ ponds”
for keoping live fish and for protecting young fish have been established
M the Detroit River, These ponds” are sheets of water hedged in with
Poles joineq by boards in such a manner that the water can circulate
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freely, and that the young fish can easily slip through the openings.
At one end of these ponds there is a movable gate fastened at the
bottom to a mud-sill and protruding obliguely about one toot over the
surface of the water. Whenever a haul is made near the * pond,” the
net with the fish is pulled through the gate by pushing the gate down
with a pole; and the fish are emptied into the pond without being
touched by human hands, and without leaving the water, so that the
fish with the young reach the pond in an entirely fresh condition. An-
other arrangement, partly for making net-fishing easier and partly for
keeping the young fish, is found near Havre de Grace (not far from Bal-
timore), and consists of floats or “ batteries” with movable aprons on
three sides, on which the net is bauled in such a manner that the fish
and their young go direct from thenet into a fish-pond in the fioat, from
which the young fish can through small openings pass ecasily into the
open water. These ¢ fish-batteries” are only used in shallow water
and in places where net-fishing could not well be carried on without
some similar arrangements, and are moved from one place to the other
wherever it is thought that there will be good fishing. The idea of the
three movable aprons, which touch the bottom when the float lies still
and can be raised up by means of chains whenever the float is to be
moved, is this, that the influence of the current may be aveided by haul-
ing the net in on that side where the curreut will not interfere with jt.
On the float are long poles, which are stuck into the bottom when the
tloat is to lie still, and are raised when it is to move again. The aprons
are then raised so high above the water that their corners can rest on
frames and thus De held up until the next anchoring place is reached.
There are also on these floats winches worked by horses for hauling in
the nets, and dwelling-houses and sheds for keeping and preparing the
fish. These floats are generally manned by 60 to 70 fishermen. The
fourth side, which has no apromn, is used for taking the fish on shore.
Such an arrangement modified according to local demands would prove
very useful in our country wherever nets cannot be bauled on shore in
the usual manner.

It is impossible for me to give in this place a detailed description of
the hatching-houses and fish-ways; all the more so as it would require
drawings to make it perfectly clear. I therefore refer the reader to the
above-mentioned Reports for 1875 and 1876, published by Mr. Seth Green
and Mr. Ferguson, which contain plates. These Reports may be olkained
by addressing Prof. Spencer I*. Baird, Smithsonian Institution, Wash-
ington. A :

Great exertions have been made of late years to stock the American
rivers and lakes with foreign and domestic fish by transporting live fish
and impregnated fish-eggs by railroad from California, and from Lurope
by steamers, in boxes specially constructed for the purpose. These en-
deavors have partly succeeded beyond all expectation, so that at pres-
ent eastern waters contain not only the highly-prized California salmon
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(Salmo quinnat), but also trout and carp from Germany, and these fish
-8eem to be in as flourishing a condition as in their proper home. A
number of practical laws, partly local and partly applying to the whole
country, have been made for the better protection and encouragement of
the fisheries. :
No less than to the development of the river and other fresh-water
ﬁsheries, have the Americans given their attention to the improvement
of vessels, boats, and implements used in coast and ocean fishing, and a
closer examination of this subject shows the high rank to which the
Awerican sa)t-water fisheries have attained.
The well-known American fishing-schooners, especially the Gloucester

. mackerel-schooners, are as beautifully constructed and as comfortably -
arranged and fitted up as a pleasure-yacht, and cost from §6,000 to.
$10,000 and $12,000, fully equipped, including fishing implements and
boats. Thege schooners, wlich sail very well, have a tonnage of 60 to
130, and a crew of 9 to 14, according to the size of the vessel and the
character of the fishing in which it is to be used. The schooners used
for bank-fishing either near Newfoundland (Grand Bank) or George's
Ba.nk’ are only furnished with long lines like the Swedish and N orwegian

aﬂk-ﬁshing vessels, but instead of the large and heavy boats used by
the latter, they have smail flat-bottomed boats, so-called ¢ dories”, which
are considered unusunally good and safe, and are handled a great deal
fzasier. Every bank-schooner has about 6 to 8 of these, arranged ac.corc‘l-
Ing to their size, three to four on each side of the deck. ‘Whilst ﬁslqu It
g0ing on there are generally only two men in every dory, and single lines
With a few hundred hooks are used, not as in Sweden and Norway a long
TOW of lines tied together, with as many as 2,000 hooks, which latter
mangement, of course, involves a wuch greater risk in stormy weather.
Nor do the Americans use the glass floats so common with the Swedish
and Norwegian fishermen, probably because the lines can be handled a
great deal easier without such floats, and are also more independen_t of
the various currents. The nature of the bottom near the American
C0ast is probably also more favorable for keeping the bait in place. The
Norwegian half-moon-shaped weight for sinking the lines is not known
n America, where a weight shaped like a plumnmet or & cylinder with a
thick brass wire stuck through it is used. The large hooks or prongs
used in Norway, by which the fish is frequently torn to pieces without
being caught, are known from olden times, but have long since been
abolished ag unpractical and barbarous. The mackerel and herring
Schooners which are engaged in fishing either along the coast or in the
Bay of T undy during summer, or on the coasts of Newfoundland and
.Labrador chiefly during autumn, and in the Gulf of St. Lawrence dur-
Ing winter, are now all furnished, not with lines, but with the so-called
f‘ purse-seine”, a new invention which of late years has become the favor-
lfﬂj American fishing implement in all waters except on the banks, where
Wind and current forbid its use.
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The idea of catching fish with seines in the open sea has been enter-
tained long since, but as far as I know it bas only been carried out in
America by the introduction of the purse-seine, with which large numn-
bers of mackerel, herring, shad, menhaden, and other coast fish are
‘caught. Whenever a school of fish makes its appearance it is quickly
surrounded by the seine, by one boat rowing in a cirele whilst a dory
lies still with the one purse-string and the one pulling-string (?), until
the whole net is out in the water, whereupon all four strings are brought
together on the boat, on whose railing there is a stationary arrangement
for drawing the net together, which, when closed, forms a complete sack
or purse, from which it derives its name, and which holds the fish, often
amounting to several hundred barrels for a single baul. By means of |
large hooks the fish are then hauled up into the vessel, which lies ready
to receive them. The length of these seines is from 150 to 220 fathoms,
their depth in the middle from 15 to 30 fathoms, but at the ends only
from 6 to 10 fathoms. The size of the meshes varies. The central por-
tion forming the purse contains the smallest meshes (about 2§ inches
between the knots), made of the strongest cord; then follows on each
gide of the centre a portion with larger meshes and thinner cord, and
still larger meshes and thioner cord at both ends, all calculated to make
the handling of the seine as easy as possible. Such a seine (about 200
fathoms long and 25 to 30 fathoms deep), fully equipped with good cork
floats (about 700) and nut-shaped weights weighing about seven-eighths
of a pound each fastened at short intervals along the bottom rope, with
the exception of the centre piece, which generally is without weights,
50 it can quickly be pulled together, and with either galvanized lead or
brass rings (weighing 2 to 3 pounds) through which the two pulling-
ropes pass from end to end, costs from $800 to $900. Only the best cot-
ton thread or the finest hemp cord is used for these seines. The boats,
which are well built and constructed in the most practical manner, cost
about $300 apiece. Instead of bark or catechu, tar is used for fixing
up seines which have been in use for some time. After having been
put in boiling tar, they pass between rollers to make them pliable and
to squeeze out the superfluous tar.

Many difficulties had to be overcome before the idea of the purse-seine
was carried out practically; but all these difficulties were conquered by
American energy and perseverance. These difficulties consisted chjefly
in making the seine as light as possible and having the purse of a suit-
able size and shape in proportion to the seine itself, and in the method
of drawing the net together. At first the following method was followed :
Before the seine was set a large and heavy leaden weight, with two
blocks of iron, was, by means of ropes, lowered to the bottom in the
place where the seine was to be set; then the seine was gradually rowed
out into the water, pulled together at the bottom, and finally hauled up
into the boat. All this process consumed considerable time and labor,
and during the pulling together at the bottom many fish were lost, whilst
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now the process is quick and safe. The greatest drawback was this,
that the seine must reach the bottom, and wherever the water was too
deep for doing this it conld not be used. The sack-nets, used with us
tor catching pollock, or the net invented by Mr. Kildal, in Nordland. for
catching codfish, are only incomplete realizations of the above-mentioned
idea, and cannot compete in practical usefulness with the purse-seine,
Wwhose use is not confined to certain localities, as the sack-net, nor to
certain portions of the bottom, like Kildal’s net, but which can be used
éverywhere unless hindered by strong waves or currents. Purse-seines
Would prove extremely useful in our country, where schools of herring
often keep in the middle of the fiords, where they cannot be reached by
¢ommon nets, or in any other way except occasionally by a floating net.

Convinced of the incalculable profit which would acerue to our country
from a more general use of the purse-seine, I have everywhere recom-
ended its introduction ; and my efforts in this direction seem to be re-
Warded, as Fagerheim’s mechanical net factory near Bergen has given
Serious attention to the matter, and has already received several orders

O purse-seines. But besides carefully manufactured seines on the
American plan, and light boats, some practice will be necessary before
‘the Introduction of the purse-seines will yield fullresults. After having
n Bostop Procured models of purse-seines and boats, which are to serve
a8 guides to our manufacturers, I still desire that some American purse-
Seine fishermen could be engaged to instruct our fishermen in the use of
these Seines, so that our experiments might not prove failures, but lead
toa Speedy adoption of these seines. I may say here that negotiations
'ave been opened with an American fisherman, which, so far, however,
have not Jeq to any definite results.

L have been somewhat lengthy in my description of the purse-seine,
but the 8reat importance of having it introduced with us will serve as
ol excuse. It geems strange that this seine, which has been in use in

.merica for almost twenty years, and which in fact has become the prin-
ipal American fishing implement, has not yet been introduced in the
SCandinavia,n countries, from which so many good sailors have emigrated
to America, and have there become experienced fishermen; but, as far as
I. “an aseettain, it is a fact that this seine has not been introduced in a
single European country, and is only known by name.

In bays anq along the coasts the Americans very frequently use an-
Other Somewhat expensive fishing implement, which is unknown with us,
the 80-calleq “poun_d-net,” a sort of self-acting trap, something like our
Self-acting salmon-traps, only considerably larger, with which all kinds
of fish are caught. As this net seems peculiarly adapted to the Ameri-
an coasts, with their great wealth of fish, and on account of its high
Price (about, $400) does not seem suited to our circumstances, I will not
z‘a?’e any further description of this very ingenious dontrivance.
Exﬁ_g;;:’?ll'];:m;vn trawl-net and floating net of the Dutch, ‘French, and

N ™ 88 1ar as I could ascertain, not used in America, where the
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purse-seine fully supplies its place. For the smaller fisheries in bays
and mouths of rivers our common nets are likewise used, only with this
{ifference, that the floats are not fastened to the net itself, but swim en
the surface of the water, fastened at short intervals to the strings con-
nected with the net. Common casting-nets are also used, and purse-
&eines are sometimmes used in this way simply by taking the pulling-
ropes off. .

An implement peculiar to the American bank-fisheries are the so-called
“nippers,” rings made of cotton yarn, used instead of gloves when
bandling the ropes. A furrow or groove runs all along the outside of
these rings, and the ropes, whilst being hauled in, rest in this groove.

A bank-schooner generally makes three to four trips every summer,
and, if the market is good, often realizes from $10,000 to $12,000 a
scason. The codfish and halibut, which are prepared and salted on
board, are divided in about the same mauner as in the Swedish and
Norwegian bank-fisheries: the owner of the schooner, who furnishes
the lines and other implements, receiving one-half and the crew the
.other half of the net yield. The result of the mackerel and herring
fisheries varies more than that of the bank-fisheries. The average sumn
realized by mackerel-schooners is 8,000, and by herring-schooners
$5,000 to $6,000, which is divided in the same manner as the result of the
bank-fisheries. The small schooners which carry on line-fishing along
the coast, and sell their fish fresh on ice, realize, on an average, $4,000
to $5,000 annually, which sum is distributed in different ways, but gen-
-erally, as with oux small cod-fisheries, in such a manner that the owner
receives one-fourth and the crew the remaining three-fourths of the net
income (the owner's risk being, of course, considerably smaller).

As the continent of North America, comprising the United States (now

“including California and Oregon), extending from the Atlantic to the
Pacific, and the Dominion of Canada, consumes nearly all the fish which
are caught by American fishermen, the fish are only prepared with a
view to rapid consumption. They are therefore nearly all shipped fresh
.on ice, or sprinkled with salt and then dried or smoked a little. Codfish
does not, therefore, undergo the long dryving process as with us, and in
Iceland, Nova Scotia, and Newfoundland, which supply distant markets,
.. g., Spain, Portugal, Italy, the West Indies, and Brazil, where only
well-dried fish can be sent. When the fish have been taken out of the
brine, either just as they are taken from the schooners or from la.rée bar-
rels where they have been kept in brine, they are dried on poles stretched
a few feet from the ground, for three days, without being turned and
pressed, are packed in large boxes and shipped inland by railroad, sell-
ing at from 5 to 6 cents per pound. Fish prepared in this manner will of
.course not shrink much, and weigh heavy. Some kinds of fish, as for in-
stance the cod and pollock, aftér having been dried in the above-men-
tioned manner, are skinned, boned, and cut in narrow strips, put up in
small boxes weighing from 35 to 50 pounds each, and sent farther in-
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land by railroad, selling at from 6 to 8 cents per pound. Mackerel and
also to some extent herrings are not treated in quite so summary a man-
her.  They are prepared very much in the saine way as with us, by being
8plit and salted down in barrels which are made Ly machinery and do
Lot look very solid. In order to keep better, the largest and fattest,
Mmackerel and herring which from August to November are caught on
the coast of Labrador arc cut open and their entrails are taken out.
The common herrings, resembling our spring herrings, which during the
Spring and summer months are caught on the coasts of America and
N veoundland, undergo a peculiar process by being salted in the holds
of the schooners, from which at the end of the trip they are taken to the
wa.rehouses, where they are transferred to barrels and shipped in.land.at
4 price of $3 per barrel. Such herrings are of course of an l'nferxor
Quality, and they cannot be used as with us, but must be soaked in fresh
Water (or milki and then either boiled or smoked. During the year
1876 Several cargoes of salt herring of different size and quality
were shipped from America to Sweden. The herring-fisheries on the
Coasts of Labrador and Newfoundland might be developed much more
than they gre at present. But so far the herring has not been much
Osteemeg in America, and the herring-fisheries have consequerily been
Somewhat neglected. :

That the shipping of herring from Norway to Montreal and Chicago
hag Paid, must be in part ascribed to the desire of the Scandinavian
¢migrants to Lave this genuine Norwegian article of food, and in part
tf’ the difference of quality between the Norwegian and American her-
¥ing, the former having a more delicate flavor than the larger Labrador

el‘ring.

The Americans also make use of their fisheries in many ways un-
known to us. The finer portions of the halibut,.of which large numbers
are caught on the banks and near the coast of Greenland, are prepared
‘L}ld Smoked like salmon and sold at a comparatively cheap price (8 to
12 centy ber pound), whilst a number of other fish, e¢. g., the menhaden
(BTCL‘OO?‘tia), and a sardel-like fish are used for making oil and guano.
{The Pacific Guano Company uses enormous quantities of fish for thewxe
burposes.) Qi for medicinal purposes is, as far as I could ascertain,
ot made in America. ,
As T have mentioned before, great quantities of lobsters, oysters, and
ams are caught on the eastern coast of North America, are sold at
¢heap brice, and ‘therefore form a very common article of food, partly
Taw (oysters and clams) and partly cooked, oyster and clam soup being
a very common, cheap, and delicious dish. Of late years many oysters
are Put up in hermetically-sealed cans, and find a ready market, partly
for ships going out on long voyages and partly in Europe. The Amer-
can oyster has g somewhat different shape from ours, as well as from

© French and English oyster, being somewhat longer and more fleshy
than oyyg, In America oysters are not raised artificially, as in France

cl
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and England, as their natural rate of increase seems sufficient to supply
the demand; but wherever the oyster trade forns a large source of in-
come, a8 in Maryland, certain regulations are enforced for protecting
the oysters. At Cape May and in the Delaware Bay oysters are caught
and eaten all the year round. The same also applies to clams and lob-
sters. Tish-meal and fish-balls put up in hermetically-sealed cans are
not known in America, and the well-flavored articles of this kind in the
Norwegian exhibit, therefore, attracted much favorable attention.

The common mackerel are, in America, sorted according to four sizes
and qualities—Nos. 1, 2, 3, 4—all differing in price. The so-called Span-
ish mackerel is a fish resembling the trout in its beautiful appearance,
with red spots, and almost as large as a small salmon, and sometimes
fetches as high a price as salmon. Whilst ling is very scarce near the
American coasts, nearly all our common fish are found in large numbers;
e. g., codfish, hake, pollock, haddock, cusk, flounders, halibut. The had-
dock reaches a much larger size than with us. It is highly esteemed,
and is sold at a tolerably high price, ¢ither fresh or slightly smoked. It
is well suited for being shipped on ice on account of its thick skin and
its firm flesh. A fish not known with us, but very common in America,
is the sp-called “sheepshead?” (Sparus or Sargus ovis), which gets its
name from the peculiar resemblance of its head to that of a sheep.

To enumerate the many different kinds of fish found near the coasts
of North America would be of but little interest to the general public,
To those who take a special interest in the matter I would recommend
the following works: ¢ Report of the Commissioners of Fisheries of
Maryland, 1876, and “Classification of the Collection to illustrate the
Animal Resources of the United States,” also published in 1876 by Prof.
G. Brown Goode, M. A., in which all the North Ainerican food-fishes are.
enumerated and classificd.

The Arerican method of freezing whole cargoes of herring and mack-
erel, so that they keep fresh in the hold for two or three months, has
yet to be spoken of. Unfortunately, I had no opportunity during my
stay in America to wituess the working of this method, but I was told
that it was very practical. An American gentleman had promised me
some written information on the subject, but so far I have waited for it
in vain,

111,

BRIEF ACCOUNT OF THE FISHERIES OF NOVA SCOTIA
AND NEWFOUNDLAND.

In Nova Scotia, whose capital (Halifax) I visited on my return from
America, and in Newfoundland, whose capital (St. John’s) I likewise vis-
ited in order to make myself acquainted with the fisheries, I found that
they resemble ours rather than the American fisheries. There is more
of a regular custom trade, or, in other words, the fishermen are more
dependent on the merchiants than in the United States, where they are
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generally their own masters with regard to the way in which they wish
to dispose of theirfish. The fishermen of Nova Scotia are, to some extent,
and those of Newfoundland nearly altogether, equipped by the mer-
chants, to whom they thus become debtors, gradually paying off their
debt by fish, Tt therefore often happens, as with us, that in poor fishing
Seasons the merchants run a risk of not having the money laid out by
them refunded, or that they sometimes are cheated out of the whole or
A.portion of the fish on which they had calculated, by fishermen (in order
to raige cash) selling their fish at a higher price than they would receive
from their merchants to foreign merchants or to the French fishermen’s
colony at gt Pierre, southwest of Newfoundland.

Ahe Nova Scotia cod-fisheries hold about the same relation to those of

ewfoundland as the Sondmére and Nordmére cod-fisheries to thqseig)f
Loffoden and Finmarken. These fisheries are carried on very much in
the same way as with us. The coast-fishery is chiefly carried on by
large, well-manned boats, with nets and lines, and the bank-fishery
by BWift schooners fitted up like the Gloucester ones and furnished with
dories apnq boats, only not quite so handsome in their appearance. The
vFr_eneh,ﬁshing-vessels belonging to the above-mentioned French colony
of St. Pierre have a different shape and different rigging (generally
cutters or large- sloops like.the .Eﬁglis‘h lobster-vessels); they are 351.,50
‘anned and equipped differently from the Newfoundland bank-fishing
Vessels. The French fisheries near Newfoundland differ altogether from
-those of other nations, especially with regard to the preparing of the
fish apq roe, and the distribution.of the fish. The state stands at the
2ead of the fisheries, and has a governor at St. Pierre who superip-
tends the whole. The present governor, M. Boubert, with whom I had
the pleasure to travel from Halifax to Liverpool, told me that the French

OVernment had sent him a.number of Norwegian fishing implements,
SPecially codfish nets and lines with floats; but as he had not yet had
any OPportunity to try them, he could not say anything regarding their
Practical uge in these waters.

.~ Orwegian who has lived for a number of years in New York as
Partner in 5 large business establishment which failed during the civil
War, and who now lives in Halifax, as Belgian consul, Mr. C. E, Rénne
(Son of the late Danish Doctor Rénne of Christianssand), who was edu-
c?’ted at the Norwegian Naval Academy, but had to leave the naval ser-
Vice on account of his weak eyes, a man of position in Halifax, with an
unusual knowledge of languages and great experience, was likewise the
Companion of my voyage from Halifax to Liverpool. From this.inter-
Whing gentleman I obtained a great deal of information regardijng New
Engla“?d and Newfoundland in general, and their figheries in particular,
for which T herewith express my heartfelt gratitude. Imade copious
ll:tes regarding the leading features of the Nova Scotia and Newfound-
;204 fisheries, but, 1o complete these there are still wanting, the manner

10-Which the  fish ‘are Prepared, statistical data, &c., and I shall give

b
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these more from oral than from written accounts, or from my own per-
sonal observation, as my stay in both places was only very short.

In Nova Scotia as well as in Newfoundland the fish are prepared in a
more conservative manner than in the United States, viz, with the view
of obtaining an article that will keep well and way be sent to tropical
climates, especially the West Indies, Brazil, Spain, Portugal, and Italy.
‘The codfish, which forms almost exclusively an article of export to for-
eign ports, is first treated in the usual manner, viz, as soon as possible
after having been caught it is opened and all the entrails are taken out;
it is then salted in the hold of the vessel, generally with white Cadiz or
Liverpool salt. When the vessel returns from her trip the fish are taken
to the “drying-places ”, where they are washed and cleaned of all super-
fluous salt and all impurities. They are then laid in small heaps, and
afterwards, when the weather is favorable, side by side on scaffoldings,
which, in Newfoundland, are very high, so as to let the air pass through
freely and let them dry thoroughly, in just the same manner as we dry
our codfish. The washing process, however, is somewhat different, for
the fish are not left so long in the water as to get soft and lose some of
their flavor. The thin black skin is also left on the Newfoundland cod-
fish, as people do not think it worth while to take it off. As the climate
of Newfoundland often prevents the rapid drying of the fish, there are
on every drying-place, close to the scaffolding, small huts where the fish
are placed in rainy or damp weather. A number of fish are neverthe-
less damaged during the drying process, and turn sour and dark; such
fish are then sprjnkled with thin lime, which makes them look wLite
enough., The fish which are bought fresh from the boats are of course
prepared and salted in sheds, and then after some time treated in the
above-mentioned manner. The fresh liver is melted by steam to oil for
medicinal purposes exactly as we do it in Norway; and the old livers
which cannot be used in this way are made into brown train-oil. The
roe of the codfish is treated in the same manner as with us, and is either
shipped to France or sold to the French colony at St. Pierre. But the
Newfoundland cod-liver oil and roe are by no means esteemed as highly
as our Norwegian oil and roe, which is probably caused by the different
mode of preparing it, and by the different food on which the codfish
live in these parts.

Besides cod-fisheries, which are the most important, Nova Scotia and
Newfoundland carry on extensive herring and seal fisheries in thie sea
extending between Nova Scotia, Newfoundland, and Labrador. Whilst
the herrings from Nova Scotia are chiefly shipped to Canada and the
United States, the Newfoundland herrings nearly all go to England,
chiefly to Liverpool. These herrings are prepared in the usual manner.
The quality of the Newfoundland herrings, however, is by no means very
good.

The average quantity of dried fish shipped from Nova Scotia is
36,000,000 pounds, and from Newfoundland 108,000,000 pounds. I am
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ot able to state the quantity of oil, roe, herrings, and seal-skins which
are shipped from these two countries.

The prices do not vary much from those of other countries, and are
subject to the same fluctuations which are caused by the varying results
of the fisheries and by the state of the markets. The dried codfish are
shipped from Nova Scotia and Newfoundland to the West Indies and
Brazil, partly in boxes and partly in baskets or a sort of tubs holding
about 108 pounds each, and to Europe by merely placing them loose in
the hold of the vessel. The shipping of new dried codfish generally
Commences towards the end of August or in September. .

It way be known what an influence the cuttle-fish (calamare) has on
the Newfoundland fisheries, as it is a most excellent bait, which can
Scarcely be replaced by any other, Just like the capelin in Finma-rkep,
the cuttle-fish at certain times visits the coast of Newfoundland in
large schools, and large numbers are then caught to be used as bait in
the cod-fisheries, which commence in May and last till the end of Sep-
tember op October. The cuttle-fish are either kept fresh or salted, and
thfm' Price varies considerably. With regard to the bait-herring, every-
thing js exactly as with us.

IV.
POSTSCRIPT.

After having made myself acquainted with the character of the Ameri-
Can ﬁSheries, it was my object to apply to our fisheries all the practical
merican improvements as far as this might be possible. I therefore
undertoo)k my journey to New York, Long Island, Boston, and Glouces-
ter, accompanied by Mr. F. M. Wallem, a newspaper correspondent of
great and varied knowledge; the special object of this journey being to
become i)y better acquainted, from personal observation, with the Ameri-
can ?Sheries, and particularly with the working of that most excellent fish-
ng l.mplement;, the purse-seine, whose introduction into Norway we both
considereq of great importance, especially for our mackerel and herring
fisheries, We were everywhere received with the greatest politeness and
readiness tq be shown all that was to be seen. I must here make special
mention of My, A, A. French, in New York, head of & branch office of
€ American Net and Twine Company, of Boston, who showed us about
on Long Island, where we saw the most important fishing implements
afd the way in which they are used, and of Mr. Eugene Blackford, of
.Lew York, who took us to Fulton Market and showed us everything of
lntex‘-est in that vast establishment. In Boston we were very kindly
rece“'_ed by the representatives of the firm of A. A. French & Co. (the
American Net and Twine Company), and in Gloucester we were fortu-
Date énough to meet with the same kind reception from the head of the
of Proeter, Trask & Co., which last year shipped herrings from
Gloucester to Sweden, and also from one of the partners of the firm of
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Cunningham & Thompson, Mr. Thompson by birth a Swede, who for
a number of years carried on bank-fishing and halibut-fishing with a
vessel of his own, and is now solidly established in his present business;
and finally from another Swede, Mr. Joseph Simpson, who, after having
been at sea for many yearsas a bank and mackerel fisherman, has, with an
American, Mr. Maker, established a repair shop at Gloucester under the
firm of Maker & Simpson, employing 10 to 12 men exclusively in the
repairing of purse-seines. This gentleman explained to us the arrange-
ment and use of the purse-net, and undertook to get us models of the same.
Other yaluable and interesting information we received from Capt. H.
Allan, of the fishing-schooner Bonanza, a new and elegant vessel of 137
tons, equipped for catching herring with a purse-seine near the coast of
Labrador, which bad just returned from there with a full cargo (about
1,800 barrels), and from his son, Mr. John Allan, who was commissioner
of the Gloucester fishery exhibit in Philadelphia. To all these gentlemen
we herewith express our gratitude,

‘We also visited the well-known boat-builders, Messrs. Higgins & Gif-
ord, in Gloucester, whose workshops annually.produce several hundred
dories and a large number of purse-seine boats, and ordered a model of
the last mentioned boat.

In making a few concluding observations in connection with the im-
provements in our fisheries, which in my opinion might advantageously
be introduced: in our country from America, I do this not only with the
wish and hope of benefiting our fisheries, but also with a consciousness
of the vast importance of the subject.and of my inability to do full
justice to it. However, I will boldly write the following, hoping that it
will at any rate induce people to give the matter some thought and
awaken some discussion which may further the interests of the great
and important subject of the fisheries.

In the first place, especially with the view of developing our great
herring-fisheries, the purse-seine should be introduced, and for our coast
and bank fisheries light and quick-sailing fishing-vessels in connection
with the above-mentioned dories. The usefulness of such vessels oannot
be doubted, as a great deal in the fisheries depends on being swift in
reaching the fishing-place, in catching the fish, and in bringing them
home in a fresh condition.

Purse-seines, of different sizes and prices, are now made to order by
Fagerheim’s mechanical net factory near Bergen (A. G. Thomsen). = On
account of their being easily handled I would -recommend. purse-seines
of first-class cotton thread, not longer than 150 fathoms, and 25 fathoms
deep. The price of such a purse-seine will probably range from 2,400 to
2,800 crowns (8643 to 8750).

I would not advise changing common herring-nets of - thick hemp
thread to purse-seines, as they would be too heavy and the ehan..ge'
would involve a great deal of labor. Models of purse-seine boats; dories,
and swift-sailing fishing-vessels may be obtained from Messrs. Higgins
& Gifford, in Gloucester, Mass., U. 8. A.
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After what has been said above it might seem practical to use stea@
ers instead of sailing-vessels for the fisheries, but in the presenf, condi-
tion of: the fisheries there would be much in the way of carrying ont
this idea. I have some experience in this matter, for a few years ago I,
in company with. Mr. Frederik Hanssen and Mr. Jens Sahl, built and
€quipped a fishing-steamer of about 20 horse-power and a tonnage of
about 500, This steamer Erkng, which.otherwise was a perfect succt?ss
in every respect, and which was intended for the spring-herr.ing ﬁshengs
and the bank-fisheries, was, after a few failures, chiefly occasloned by the
Stoppage of the spring-herring fisheries, sold to the Sﬁndmore-Roms@al
Steamship Company. The expenses of a tolerably strong and not too
Small steamer like the Erkné are too great in proportion to the advan-
tage aceruing from its use. If enterprises of this kind are to _pay, they
Ought to he carried on on a large and well-devised plan, requiring con-
siderable capital. ’ ‘ '

he attempts which have been made to use fishing-steamers both in
the Loffoden and in Finmarken have proved the correctness of this
View. Even in America the use of steamers in the fisheries (excepting
of course the seal and whale fisheries) is very limited.

The uge of floating nets deserves attention next to the use of the purse-
Seine, as hag heen fully proved by the experiences of the Stavctnger fish-
€rmen during the last year. Practical and well-equipped ﬁshmg-.boats,
a8 well a5 good and strong fishing implements will always pay in the
long Tun, although the first outlay may be considerable. .

The necessity of having suitable laws for protecting the fish and their
young, ang of having systematic arrangements for restocking our rivers
and lakes with, fish, partly by artificial hatching and partly by trans-

CITIng figh and their young from one water to the other, deserves our
fullest attention, and we may learn a great deal from America in this
Teéspect, ’ : .

The method of preparing fish for the trade is likewise a question.of
great Importance to our country. Every one acquainted with these
matters knows what 3 loss is involved by drying salt codfish too little, to
8.0 ak it, as is the custom with us, and to dry it lying in an oblique posi-
tion. By t)g wrong way of treating the fish, not to meution the great
Carelessness in killing and cleaning it, and in letting too much time
elapse before-salting it, it of course loses much of its nourishing quality
and its j‘ﬁCiness, becomes softer, lighter in weight, and will not keep as
el Tue drying process with us is generally carried on too slowly and
-1 100 carelegs g manner, as the fish remain unnecessarily long piled up
'L heaps without being turned ; they consequently begin tb ferment a.nd
-dark and sour, The consequence of drying codfish on rocks which

are heated by the sun, is that the fish are often burned and get shrivelled.
e : drying of codfish on scaffoldings or on small stones has this ad-
w 8¢, that it does not burn so easily and that it dries better, the
armth anq the air acting evenly on both sides of the fish. To salt.the
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dry codfish in close boxes or barrels, lets the salt penetrate it much
better and makes it heavier and juicier than when it is merely salted on
the scaffolding. I think it would therefore be an advantage if those
vessels which sail to the Loffoden and Finmarken to buy raw fish, had
close boxes or bins in which the fish could be salted, with an arrange-
ment to let the brine flow out from time to time. The so-called Scotch
method which recently has been adopted by several large fishing-houses
is therefore to be highly recommended. I convinced myself of this at
the Philadelphia Exposition by examining the codfish exhibited by the
firm Lauretz Madson, in Aalesund (prepared in the Scotch manner),
which not only looked very fine, but had kept well and were very heavy.

The old law prohibiting the salting of codfish in boxes or barrels was
doubtless well meant, but it has now become clear how senseless this
law was.

I can also recommend the new American method of treating gently
dried codfish, viz, by taking off the skin, cutting out the backbone and
breastbones, then cutting it lengthwise in narrow strips and packing it
hermetically in small wooden boxes; this method will prove of special
advantage where the saving of freight is an object, when fish have to
be sent to distant countries, and in keeping the fish in a good state of
preservation. The advantage will be evident if a good price can be ob-
tained, as the freight on that part of the fish which is valueless as food,
is saved, as the fish itself will keep better even during the longest
journey, and as the skin and bones may be used as fertilizers and will
readily sell to guano manufacturers.

I think it would be worth while for our fish-merchants, besides ship-
ping whole codfish in boxes to the West Indies and Brazil, to ship such
skinned and boned codfish not only to these countries but also to Buenos
Ajyres, Montevideo, Peru, Australia, and possibly to Japan, China, and
the interior of Germany, especially at times when whole codfish do not
find a ready market.

The making of isinglass from fish-maws forms a considerable branch
of American industry, as a good deal of isinglass is used for making beer
and wine clear. I must strongly recommend the putting up in hermet-
ically-sealed tin cans of stuffed crabs (Cancer pagurus), which has so suc-
cessfully been begun by Mr. C. Wiese, of Osmundsvaag, as well as of
fish-balls in brown sauce, convinced that these articles will always find
a ready market, especially on board the large transatlantic steamers.
I think that halibut smoked in the same manner as salmon would also
gell very well with us, but would not be so well suited for the foreign
trade, as fish which is not thoroughly smoked does not keep as well as
strongly-smoked fish. Gently-smoked anchovies or small herrings, her-
metically sealed and put up in oil, like those which Mr. Henry Dons, of
the Christiania Preserving Company, had exhibited in Philadelphia, are
sure to sell well.

If we consider what large quantities of shellfish, especially clams and
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muscles (Mytilus edulis), are eaten, both raw, with vinegar and pepper,
and boiled in milk, in America, France, and also in Spain and Portugal,
and what a cheap and healthy food they are, it seems that we, who ha}ve
S0 many muscles, ought certainly to follow the example of these countries.
I sincerely hope that the freezing of herrings and mackerel in the holds
of vessels will also soon be introduced in our country as the most suit-
able way of preserving large quantities of fish for a long time, and, like-
Wise, that the shipping of fresh fish on ice will become more common
With us than it is now. I think that so far the lack of proper means pf
Communication has prevented our adopting these improved methods 9f
Shipping fish, It must not be forgotten, however, that in order to ship

esh fish on jce with any reasonable hope of success, the fish must really
be fresh when it is put on ice; as fish which is several days or even hours
old does not answer the purpose. If, therefore, those fish which are
caught in the open sea are to be shipped on ice, it is absolutely necessary
that the fishing-vessels either have ice-boxes or regular fish-boxes, where
the fish can be kept alive. Itis very important that both live and killed
fish should be brought to market as soon after they are caught as pos-
8ible, as it is well known that a fish loses much of its wholesome, nour-
ishing quality when it dies a natural death and the blood cannot flow o#‘.

mall fish-ponds for keeping those fish alive which have been caught in
nets will, therefore, in connection with fish-boxes on board the ves§el{s,
Prove extremely useful, and deserve to be introduced wherever it is
Possible,

I must, in conclusion, mention quite a new rowing-apparatus, invenf,ed
by Mr. William Lyman, of Middlefield, Conn., which was patented during
the Philadelphia Exhibition. This so-called “bow-facing rowing gear”
Consists in havin g the oar divided in two parts, which are connected by
double galvanized-iron hinges, which move in the form of a parallelogram,
and are fastened to the boat by small balls in bronze caps, which_ fit
8xactly in two pieces of board screwed firmly to the boat, from. whxgh,
tl}erefOre, the motion proceeds towards both sides. The rower sits Wlt:,h

18 face towards the prow of the boat and uses the handle of the oar in
the usuga] manner, whilst the oars themselves move in the same direction
and drive the boat forward when the rower draws the oars towards him-
self, anq backward when he pushes them away; therefore exactly the
Teverse of the usual mode of rowing. To a person unaccustomed to it,

Is way of rowing looks very strange, as the boat seems to move the
Wrong way. The advantage is this, that the rower can always sit and
190k in the direction in which he is going; but I think that this inven-
tion will never be of much practical use, except in harbors, or for hunt-
g and fishing, As far as I know, two samples of this rowing gear
ere bought during the exhibition, besides the one which I bought, and
bronght to Norway by Mr. A. Brun and a ship-builder, Mr. Brénlund,

:;l.l;) therefore are able to give further information regarding this curi-
1Ly, .
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YIL.—REPORT ON THE AMERICAN FISHERIES-.

By FREDRIK M. WALLEM

Note sy TRANSLATOR.—The prices of fish given in scction VI are in large part incorrect.
INTRODUCTORY REMARKS.

In the United States of North America the traffic in fresh fish is of the
g_reatest importance, whereas in salted and dried fish'it is of compara-
tively Secondary importance ; and the development in all fish-traffic in

© Union augurs that this condition will strengthen and’'advance till

esh fish to a greater extent than now will become the chief product of
fisheries and will employ the greatest capital. The American fish-
de'fners enlarge their field of operations with remarkable energy and
ability, They extend their fishing-grounds along the east coast both
South anq north, so that in atwinkling they pass from the Gulf of Mexico
% considerable distance up on the Greenland coast, traversing a
Coast-streteh of 600 to 700 geographical miles. At the same time they
xtend their field eastward by going farther to sea and employing
Steamers fop fishing-vessels ; while the catch inland in the great lakes
and streamg takes a decided advance, which result is based upon sys-
tematic Protection and artificial propagation. Halibut, for instance,
they fish for off the Greenland coast (since the year 1870), and sell in
f‘he fresh state some hundreds of miles inland after having Leen sent in
1ce by rail from the landing-place; nay more, the American fishermen
Ve attempted to bring halibut from the Iceland coastt It will soon’
attempted to gend salmon caught in California to markets in Europe
a fregh State, just as American oysters in the shell have been, for
8ome time already, to a few in England. The Americans will soon catch
@ thousand miles from home, if they continue to be eaten fresh as

latterly ; they will buy fish on one side of the globe and sell them on the

ca;gm' de Amerikanske Fiskerier. Indberetning til Departementet for det Indre fra
Rei " Jur. Fl‘edrik M. Wallem om en af ham med offentligt stipendium foretagen
se til Philadelphia-udstillingen i 1876. Udgivet efter Foranstaltning af Departe-
Fredrik 3, ¢ Indre. Christiania. 1878. Report on the American Fisherics, by
Philage] h Wa]lex‘n,_ O.f 8 journey undertaken by him at the public expense to the
teriop p (lga .Ex:hlb.ltlon in 1876. Published by direction of the Department of the
the Nor;v ‘hnmum“' Bergh & Ellefsen’s printing office. 1878. Translated from
{The ﬁ:s‘i“;ztl’y Tarleton H. Bean. . .
8aid, op the mpt at halibut-fishing off Iceland was made in 1873, but failed, it is

ound ~hoi . i ;
repeat the Mﬁl; mpt. of o bad choice of senson; it was the experimenter's purposé to

in
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other after skillfully cooling and preserving them with ice. The art of
preserving fish fresh for a long time and transporting them over great
distances is an object of much study, and has called forth many ex-
periments, while salting is little heeded.* And so this national pursuit
may advance to this result, that the traffic in fresh fish will become
more and more important. The numerous fishery-inspectors in the
‘United States have, besides other duties, to give the coast-extent, lakes
and other waters, detailed: and continnous adwvice about food-fishes, to
protectthem and promote their increase where they already are found, and
at the same time to provide barren or depleted waters with a new stock
of the kinds of fish which are best adapted to furnish suitable and
healthy food for the people. To assist the fishermen and promote ex-
tension, the natural as well as the artificial, has become a business which
employs many scientifically-cultivated men and many industrious and
skillful public functionaries besides. And the fruit of this whole united
effort is available with that practical and quick grasp which is peculiar
to the people. With regard to good implements, boats and ships, the
American fishermen appear to be equally apt to profit by what they
have and to invent improvements and new things to the utmost limit.
The fishermen consist as a rule of clever people, of whom not a few are
from nations of Europe most actively engaged in fishing, so that it is
probable that the most of the improvements from Europe are known to
them.

The. fisheries take a place nearest in the class with the Norwegian so-
called ¢ great fisheries ”—cod and herring—which is an acknowledgment
of the second rank for the United States. In the cod-fisheries on the
banks—George’s and Newfoundland—the Americans certainly partici-
pate with a great number of vessels, but other nationr fish here perhaps
with a greater number, and compete with them in the world’s market.
Herring-fishing about Labrador, New Brunswick, and Newfoundland
and thereabouts, is net an important business, though partly a com.
paratively new industry; some of the American vessels fish for her-
ring when they cannot on account of the season prosecute any other fish-
ing, but some buy fresh or frozen herring from the shore fishermen,
either to use them, or to sell them fresh in the large coast towns. Of
the good (fat) herring the major part are consumed in the United States
themselves; the inferior, thin ones they export, in the latter part of the
year, to Europe. The oyster and lobster fisheries on the United States
coast are, compared with the European, of great importance, and supply
not only suitable and very agreeable food for all classes in the Union,
but also a tolerably important article of export for the world’s market,
especially canned. v

‘With this short survey finished, I shall now give an account of the re-
sults of my journey.

*In the years 186173 were issued twenty-five patents for preparing and preserving
fish and Lait ; only one for salted fish.
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I
THE FRESH-FISH TRADE.

The exhibits.of the different countries represented had greater or
Smaller divisions for their fishery-industry. In the matter of implements
there was something, but in the line of products there was much to:see.
The American division was richest in the first-named. respect, while their
Products were not present in .great variety in the exhibition :itself, but
’}n.the fish-markets. As the .products in many:respects give«the Amer-
lean fisheries g peculiar character and well merit the serious attention
of other hations, I set myself as a special task to examine this matter.
+ a‘fli;)pt therefore as a suitable introduction for my report the fresh-fish

raffie, .

By the distingnished favor of the Norwegian juror, Consul Joakim:
derssen, I wag introduced to some of the more prominent business

Inen in thig branch, and in company with him I went through Fulton Mar-
Zet, New York, where an important trade in fresh fish is earried on,and
In whoge market-building they have their local association, agsembly-
m‘,’-“h 'ﬁbrary, &c. Later we continued our .examination in.Gloucester
and ‘Bogtop until the consul’s return home in Aungust, after which I
.alone Went to sea in a fishing-vessel and followed mackerel-catching:for

70 Weeks, to become acquainted with its practical working.
T shall not now undertake to mention. the fish-merchants’ association,
Organization, with prices-current, &ec., but immediately proceed to
'0 business itself in Fulton Market, in New York. City.
~resh fish are sold here from stands, not boats or ships, and are.said
a5 ©used at all geasons of the year with ice, to keep-them fresh.as lopg
Weg&ss‘ble- I visited the place the first time in_.August, in very wamm
We €r; the last time I was there was in February. Then the streets
pa,;‘g COvered with some feet of snow and ice. Both times. the fish were
only Z harq frozen, partly packed in ice. No-ﬁsh\wems‘old:l-lvwg ; the
o PDroach to living ¢fish” were the large turtles, which-are’brought
wer) SWeamers from the West Indian and Florida coasts. ‘The retailers
oo DOt “fish.wives,” but young men, merchants’ clerks.
At m;; numbe.r of kinds of fish offered for sale was great, and: the prices
P éTent times of the year varied greatly, without, however, fluctu-
Vg much from one day to another.
o f?vil: Flerchants. of moderately large capital carry on the traffic, part
Some thl;l ha}’e thel_r own fishing-vessels, giving the husmess-a;cham_ater
nean It]hg ]llfe-the Norwegian trade in salted and dried ish and herring;
Mo at it i3 free from the mean and dirty market traffic which one
Market ‘;lassoqlates with the sale of fresh fish. The retailers \m_F‘t.llt‘qn
ey ave, ' Part, marble counters, neatly:arranged stands, aprivate
¢hants €re the'owner of the stand may note his sales. .The large. mer-
exercige Supervision, and the young attendants, dressed in long
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aprons, handle the fish and deliver them at fixed prices. The fish-mer-
chant to whom we were introduced, Mr. Eugene G. Blackford, was not
only a capable business man but also a highly accomplished gentleman.
He was able to give us not only information on all things concerning
the fish-traffic, but also scientifically-founded communications on the
natural history of fishes. As president of that great society, the Amer-
ican Tish Oulturists’ Association, he was identified with all the promi.
nent scientific men in that branch, and with the large staff of fishery
commissioners in all parts of the United States. We could not have
been introduced to any one who was better fitted to be our cicerone and
our living lexicon. A great portion of the information which I acquired
on the fresh-fish trade I owe to bis favor and intelligence.

II.
KINDS AND PRICES* O FISH.

As I remarked before, the kinds of fishes in the market are numerous,
and the prices, naturally, different in different seasons. I shall name
such fishes as are generally used for domestic purposes, and the prices
of some.

Haddock (similar to our hyse) is one of the commonest and best figh.
It is taken on the coast as well as on the Great Banks. They are sold
fresh in small quantities from 6 to 8 Gre* per pound; they are employed
also as stock-fish.~

Pogies or menhaden (A4losa menhaden of the herring family) are like-
wise a good small fish; they are taken in great masses with steamers
and purse-seines along the coast and some distance out to sea. A great
portion is made into oil and guano, the manufacturing of which is done
in large factories on the coast. By the barrel, which average 300 to 500
each, they are sold from 44 cents to 88 cents. In the fish-market they
are gold fresh, and retail for 6 to 8 and 10 ére per pound.

Thin herring are found in the fish-markets, especially in winter, and
then frozen and fresh. These come from the Newfoundland and New
Brunswick coasts, where they are either caught or purchased- for $1.09
per barrel. They sell them fresh at retail for 6 to 8 and 10 ore per
pound. They are also salted, and then principally whole. Apother
fat kind of herring, most like the Norwegian great herring, which is
found in the fall on the coasts named, and off Labrador, they generally
work up into a very choice salted article for the West; lastly they salt
the thin herrings for export to Europe.

Some more esteemed and higher-priced kinds of fish are: butterfish
{Poronotus triacanthus), catfish (species of Amiurus), flounders, sheeps-
head (Archosargus probatocephalus, a sea-carp), sturgeon, swordfish, rock-
fish (Roccus lineatus, a sort of sea-perch). Cod I did not see ; they are

* FooT-NoTE.—The ére equuls ¥ or about } of a cent.—TRANSLATOR.
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found now and then at fair prices. The common mackerel are sold in
Beason for 40 to 50 ore apiece. Here mackerel is the object of an im-
Portant fishery which lasts from spring till fall on the coast and at sea,
the prices varying greatly. A.large portion are salted and sold in barrels
at prices from $4.91 to $15R9, or even $20.47, for the largest and finest.

Halibut vary greatly in price according to the scarcity or abundance
of fish; they gend them also by rail many hundred miles inland, whole,
partly filled and partly surrounded with ice, in boxes of from 350 to 400
Pounds, The prices in the fish-markets fluctuate greatly according to
the magnitude of the catch, and when they prosecute the fishery far out
at 8ea on the banks and even along the coast of Greenland 10 one can
constantly have a correct opinion as to where the fishing will be the
August, 1876, in New York was 40 ore per pound wholesale, 60 to 75
Ore per pound retail, and were noted later in a fishing-port near Bos-

2 50 per cent. cheaper; moreover, the price may vary from 9 ore to
60 re per pound in large lots. »

Halibut are to some extent salted (especially the heads); some parts
also are smolked (especially the backs and the bellies). The cheeks are
considered a delicacy. From the heads, also, oil is expressed. Salted
halibut heads are sold for $4.91 to $6.28 per barrel. With regard to the
assorting of halibut I shall only remark, that white-naped halibut bring
a8 high ag 100 per cent. more than the black-naped. ‘
. Salmon fluctuate also greatly in the city markets—from 45 dre to 50
976¢—but decline in the height of the season to 23 dre per pound—
In July for instance; they may as early as August advance to 90 dre,
04 in November, in the hard-frozen state, they may bring 33 cents per
Pound. Specylation in frozen salmon is considerable, for the accumu-
lation in the winter months is often great, and as a consequence of over-
spef:ula,tion the holders may be obliged in January and February to sell
then: stock at a rather low price, to prepare for the arrival of the ﬁ‘qSh
fs In the market. Smoked salmon is not uncommon ; the price varies
om 50 to 90 gre per pound.

he dearest and most esteemed fish are a fresh-water species and the
POMPano (Trachynotus carolinus, a member of the mackerel-family); this
dehcacy is taken in the South, the champion of the sub-tropical waters,
and commands ag high as $1 per pound. Another much hunted fish is
the Spanigh mackerel ( Cybium maculatum); we tested it in a restaurantin

ulton Market and found it fat, delicate, and savory.

he commonest fish in general use is the shad (Alosa sapidissima, of
the hen'ing~family), which often tastes a little mawkish, but in other
Teéspects is a fine, though bony fish. Whether the Americans, among
Other things, have a decided taste for fish will be seen from what follows.
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TIL
A'OULINARY FISH-DINNER WITH INTERNATIONAL DISHES.

Some. time after the jury.of the exhibitian had given its award upon
the fish-products from every. quarter of the globe, the well-known. society,
the Ameriean Fish Culturists’ Association, gave a figsh-dinner, at which
\the choicest international delicacies and rarities of fish-preparations were

gerved at.a meeting of conpoissenrs. This was in reality a higher jury,
ahich was here to pronounce judgment upon the fish-food of all pations.
The whole selection. was made by the associations’ most capable fish-
,axperts, and ,as special caterer was engaged “that cnlinary artist,” Mr.
M. Sudrean, whichwas the highest official guaranteee upon.the bill.of
It is naturally not my purpese to give anything in reference to the
feast ; I shall concern myself only with the official portion of the affair—
,the bill of fare. .This gives throngh its contents a clear statement of
what.this ¢ higher jury” considered specially worthy to be served. JAnd
.in:this statement lies.an award which shows more clearly than the jury
.itself what belongs to the choicer fish-preparations, as the fish-products.
of .every country securing premiums were brought ipto a-single collec-
tion. To the whole was given a humorous coloring, as an example of
which, to a portion of the current American fish-preparations was given
_a.gpecial name affer this or.that scientific man or matador or functionary
Jn fighery branches; not, however, preventing the attentive specialist
from studying the serious side of the affair. No Norwegian fish-dealer
.can read that bill of fare without observing what a part the Norwegian
fish-products were assigned at this fish-dinner. And if he intend to
.speculate in the. American market with fine products, the bill of fare will
.doubtless give him many useful hints. I shall therefore give an epitome
of it.

The repast was begun with genuine turtle-soup or green turtle a la
Blackford. This is not a costly article in America (a.plate costs, as &
Tule, in the restaurants, 80 ¢re; while in England one must pay 82
.cents to 81.09). After soup, was served lobster salad, “Seth Green’s
style” Among. the extra selected warm entrées were cmyﬁéh salad,
" roast.oysters, and roast crawfish (Cambarus). After these, in small part

savory preliminaries, came the pith of the affair—the international dishes-
in selection.
- Of American fish-products were served : Striped bass (Roccus lineatus,
. perch); pompano (Trachynotus carolinus, belonging to the mackerel-
family—a costly delicacy, which.brings as high as a dollar a pound i
the fish-market); bowls of terrapin (Malacoclemmys palustris); deviled crabs
(whole small crabs, which are eaten shell and all; in shedding, the fact
is that the shell is quite soft); turbot, filet of sole, and frog or toad salad-
Baked American fish-dishes were represented by sheepshead (Archo-
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8argus probatocephalus, belonging to the sea-carps), and bluefish (Poma-
tomus saltatriz). And these were served cold: Eels in jelly, crayfish,
salmon, Jobster salad, caviar from California, and oolachans from Alaska.

Norway was represented by: Mackerel in oil, halibut, stewed fish,
baked mackerel, and presggved mackerel, together with salmon.

Sweden’s representation was: Anchovies and mackerel.

_ From Portugal were served: Sea-eel, sardines in oil, ling in oil, cuttle-
fish in oil, soles in oil, mackerel in oil, and swordfish. :

_From Spain: Sea-eel with tomato sauce, mizillon, sardines in oil, sar-

88 in vinegar, and baked bass (a perch).

From Italy: Sardines.

From Holland : Salmon.

From France: Sardines, tunny, and anchovies.

From Russia: Caviar and poisson au blanc. . ‘

From Turkey: Botargo (roe of Mugil sp.) in the form of caviar.

From China: Fins of a kind of shark, white-shark fins, dried Ootopus
88, and dried fish-stomachs. _

‘TOm Japan: Shark and dried salmon.

From Africa: Orayfish from the Cape of Good Hope.

For dessert were served, among other things, pudding & la Neptune
and Neapolitan jce-cream. And for “decoration pieces” were given,
besides other things, Bateau de Péoheur & la Roosevelt, and Kan-Ten,a

aPanese seaweed, & la Sekezawa Akekio.
. here wag also a rich selection, especially of mackerel, eels, and sar-
d}nes, both from different countries and in different modes of prepara-

On.  These food-fishes were served fried, in oil or in vinegar. Salmon -
a,l§0 Was well represented, and, so far as concerned a single dish, cer-
tainly in a rather new form, namely, as dry-fish from Japan. - Shark-fins
A0d cuttlefish in oil scemed more curiosities than the actual fish-dishes
O,f foreign countries. The edible seaweed from Japan excited much atten-
l.mon O account of its quality as a refreshing food; not the least pecause
1t also Tepresented an important industry in Japan—a kind of tillage of
ﬂ.le OCean bottom, Of the modes of preparation, that ¢“in oil” was espe-
clally conspicuous, and it has thereby gained a special recommendation.

To the Norwegian manufacturers of fish-products it will at once appear
strange that in this selection of ¢ the whole world’s” fish-products the
Common wares from the great Norwegian fisheries were not represented,
though both Italian preparations of Norwegian dried fish and Spanish
Dreparations of Norwegian split cod appear to have been obliged to pass
I among the dishes prepared with oil. The culinary artist, Mr. Sudrefm,

a(?‘ the opportunity to offer the guests Norwegian as well as Oanadian
SPLit cod, Norwegian and American salted herring, &c., but he has prob-
ably fzound that such things are not according to the American taste.

© 8ingle exception made in the manner was in serving “stewed fish
°M Norway.” This was prepared from chipped dried cod (exhibited by

orde‘ziCh & Co., in Lyngveer) together with ¢Japanese dried fish,” com-
F
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posed of dried salmon. Neither dainty herring nor fat herring from Nox-
way were served, nor Norwegian anchovies, although both Swedish and
French anchovies were. Perhaps the Norwegian specimens were spoiled
in the strong summer heat; of this, however, I have no certain informa-
tion. If, notwithstanding this, a small magget be found in America for
the Norwegian fish-products here named, it will happen in this way, that
the strongly mixed population, especially in the Western States, con-
taing many families from countries in Europe where the Norwegian figh-
wares are current articles. These families become customers for the
Norwegian as well as for the corresponding American wares; also as
supplies for different Furopean ships’ crews small lots of Norwegian
fish-products may find some sale. But, taken in the mass, the population
of North America will not becomne customers for Norwegian dried cod,
split cod, and pickled herring.

This committee, conversant with the subject of fish-dishes, confirmed
me also in another assumption with regard to the Norwegian manufac-
turing. As before remarked, there were served both large and small
fish in oil—not fewer than seven dishes were iu oil—among them Norwe-
gian and Portuguese mackerel, sardines (both Spanish and Portuguese),
eels, &e. In restaurants in the great cities in North America one will
scarcely find highly spiced herring or anchovies in the way that the
North-European taste demands them, but almost exclusively oil-pre-
pared articles. This, I assume, is due to a culinary principle, that it is
not desirable to serve up strong articles, with which particularly should
be classed brandy and beer or ale, in a dry and warm climate. The
Americans have, in this point, appropriated the South-European taste
for oil-prepared articles without liquors. Naturally, here, also, excep-
tions are found, as before mentioned, concerning dried cod and split cod,
especially in the Western States; in the commnunities strongly inter-
spersed with German, Scandinavian, and Irish in the West even highly-
spiced herring, sausage, and pickled wmeats are staple articles ; they
are served up as ‘“free lunch” in cating-houses, because the strong
seasoning makes it necessary for the customer to drink beer to quench
the burning thirst which these articles produce and gradually augment.

I have. tried these things. They are, acecording to my taste, a very
disagreeable food, and the traflic itself with this sort of “free lunch?” is
ill-esteemed as an ugly, rumseller’s speculation.

The bill of fare, moreover, regarded from a culinary standpoiht, has
interest in this, that prepared fish-roe, other than Russian caviar itself,
must be able to find a market, forasmuch as it was adopted to be served
up with this dinner. It'is- true, only the Turks and Chinese supplied
these delicacies, but for a manufacturer in Norway this might well be
almost a matter of indifference aud no serious hinderance from imitation-
As for the rest, the Norwegian exhibitors, Bordewich & Co. and Stormer
(in Svolver), had caviar, the first of cod-roe. These articles, however
were not served up with the diuner, Tor Norwegian manufactured fish-
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roe- to succeed in a European or American market, the manutactured
article must still doubtless be given a stronger agreement with the uni-
versal taste, just as it manifests itself in the Russian caviar. At the
- 8ame time it should be admitted that Russian caviar does not suit all
tastes and that o change jn manufacturing it might insure success. A
comparatively new mode of preparing or pickling was sardines in vin-
ega” (from Spain). I am of the opinion that Norwegian herring in
Vinegar, or pickled like English pickles, or merely in vinegar and onions
with Seasoning of pepper, just as they often are served latterly in the
‘Y‘est-couhtry families (in Norway), might become a salable wrticle.
erring in jelly” resembles somewhat an article which was experi-
wentally introduced into the market from Norway.)

Taken a5 4 whole, I think that the Norwegian manufacturers ot fish-
Products, especially of dishes for the table, will be able to extract useful
hints from the bill of fare mentioned, which certainly was made up under
the direction of persons conversant with the subject, and with-every
reg.ard to refined culinary skill. Another ¢ complimentary dinner?
thlch was given by the same association on the 14th of February, 1877,.
ln .NGW Yorlk, I had the opportunity of studying, but I found nothing
Which I have not already mentioned above.

IvV.

XORTH AMERICA AS A MARKET FOR IMPORTED IISH-
PRODUCTS.

(A FEW STATISTICS.)

From t)e tforegoing remarks on the comnmon kinds of fishes in Amer-
o lal:rff:t? 11))I'ices and taste, it is evident, so fa‘r as I see, that North Anicrica
iy ttome a great market for Norwegian fish-produncts, and that for
51131::3 ﬂreusons, any one of which 'is stlﬁicieut to decide the matter.
suit the“i lllost.unporFunt N(?rwegm'n 11sh-pr9ducts, as a rale, do nqt
¢od ape aste (ft Aumericans, since neither herring 1101"(11‘16(1 cfxl ‘1101' sp.ht
cipal COI"S‘G(.I in llgtlseholds or are served- up at any meal, .IS the pl.'m-
g xlition which prevents the sale of these products in America,
t:‘kell s & whole. In the next place, the kinds of fishes whieh Ameni-
(‘:3;? (‘:e m0§t fond of are either not found a't all ou the coasts of Nor-
0> 08 Shariugly, and therefore, as a rule, will be too dear after trans-
Portation acrogy the Atlantie, which is one of the main eauses which
Il;rl:? i‘fif(tl;"“"(ﬂ from supp]ying_' t;he articles wost common in America.
Kinds ofl " :]I t}xc Nox'weg:mu fisheries themselves cn‘n px'gcure tho propgr
b manm‘-l‘\.tmh. for Amexjwa, or \vhet-l.ler the Norwegiun fish-products }Vl]l
2y, the "«l ‘L'lll ed u.cu'-ordu?g to Ameru.:uu taste, as.they noOWw are occa‘smn-
fresh, iy, ic(;u(;i- <;9‘1:(‘htxon of t!us trade will be to furnish fish-products either
Delieve gy tl(.bh hex-{netlcally sefa,led (canned).
4t no one in Norway is at present able to fulfill these con-

ic
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ditions; and, in the next place, at the same time that one would find
himself able to overcome the difficulties which interpose, he would
have, in the Canadian fisheries and kinds of fishes, which are closely re-
lated to the Norwegian, too powertul competition.

In the mean time one cannot hope at present or oven in the near future
to find Americans as custowmers for Norwegian fish-products; so the busi-
ness is not ended, on the contrary it is scarcely begun, and it is a mat-
ter of conbldemble importance for Norway, because the relation hinges
quite naturally on this: cannot the Norwegians compete with the Awmeri-
cans in the American markets as well, perhaps, as the Americans with
the Norwegians in the Norwegian markets? They do so already, and
will certainly, year by year, become more dangerous in competition.
Aumerican salted herring has already been introduced into Sweden, Ger-
many, and Russia, Norway’s best customers for the articles mentioned.
No doubt many believe that the American article is not dangerous to
the Norwegian traffic, because it is carelessly prepared and of inferior
-quality ; but the Americans will hardly fail to make themselves familiar
with the mode of preparation which the new customers’ taste demands,
whether it refers to their great herring or their fat herring. They have
almost as much material as the Norwegian, they do not lack the occa-
sion, and certainly there is no want either of inclination or ability to
enter into competition. Split cod from the American waters compete
with the Norwegian botl in Iurope and South America; why not also
herring from the same places?

It seems to me that-it would be very appropriate if the consuls con-
cerned had their attention directed to this matter, and should, through
their reports, give the mercantile class of Norway the necessary infor-
mation on the Awerican competition with Norwegian fish-products in
the different markets, together with the result from season to season. I
have not been able to get any collected official report concerning the
fisheries in America or the exports of fish-products. The United States
of North Aimerica have no fishery statistics, and the data I have ob-

tained and found respecting them are partly the estimaic of private
individuals conversant with the subject, partly a digest of many differ-
ent statistical tables which I have been obliged, under varions difficulties,
to révise. At the same time, I think that our knowledge of the Ameri-
can export and import of fish-products is so small that any contribution
thereto will be received with thankfulness, and not the least from those
who are as greatly interested therein as the Norwegian fish-merchants.
1 shall therefore, here communicate an epitome of the results which were
obtained in the way indicated above.

It T estimate the yearly profit of the United States fisheries at fully

27,300,000, I thinlk that would come as near as possible to the truth.
This estimate is founded partly on the estimate of private individuals
on the consumption of fresh fish of all kinds in the great cities, partly
on the official reports fromn fishery ingpectors on the cateh in some States,
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and partly on the official statistics of commerce and navigation. In the
$27,300,000 is naturally not included what foreign nations capture on the
banks in America, nor what the fisheries of Canada yield. If one
should take botl, these factors into the calculation the amount mentioned
may perhaps be increased by one-half, because the French fisheries alone
On the Newfoundland banks have a yearly profit of $1,365,000 to
?1’6?3,000, and the Canadian fisheries yield $10,920,000 to $12,285,000
early,

‘I shall not undertake to state more definitely how the sum of $27,300,000
anses, hecauge it would simply be to render one series of estimates and
another serieg of data, which would not help to make the matter clearer.
So uch of the statisties shall I, however, particularize as to mention

WO chief divisions, namely, the profit of the salt-water fisheries at about
820,47 5,000and the profit of the fresh-water fisheries at about 86,825,000.%

With regard to America’s exports and imports of fishery-products, that
18 & matter more easily substantiated. The following summary of the
officia) statistics for 1875 gives an instructive survey :

IMPORTED INTO THE UNITED STATES.

@ Rish-products free of duty:

All kinds of fresh fish........ amounting to.. $351, 889
Salted herring .............. « “ .. 288,590
Salted mackerel...........-.. « « .. 584,283
All other kinds of fish-produets “ “o. 928, 34\_4
TOtal QUEY f1€0- . < cnenerrseeeenaaneeans ..... #2,153,108
b. FiSh‘Pl‘Oducts paying duty:
Pfclded herring .. ........... amounting to.. 226,494
Pickled mackerel ........... « 563
Sardines and anchovies in oil
and otherwise ............ e “ .. 526,179
Other fish-products.......... « “ .. 102,283
Total paying Quby. ...« .ouueeceeeareeeoannnneann 855, 509
3,008, 615
33'1;1:)9 Preceding year the importation of the items here named was
b t}?,5273 the articles free of duty amounted, however, to only $1,800,000,
porta;te duty-paying imports were greater, namely, $1,400,000. The im-

iqn of sardines and anchovies especially was of greater importance,
unting to about $1,000,000.

* For com
$15,015,

amo

Parison it perhaps may be instructive to state that the Norwegian marine

My bo estimated at $12,285,000 to $13,650,000 yearly and the French at
000 to $16,380,000. ” ” i ) .
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According to the same official statistics for 1875 the exports of fish-
produets from the United States of North America were:

Dried and smoked fish. ... .. ... ............ $710,121
Fresh fish ......... e 69, 448
Pickled fish............ e 359, 669
Fish otherwise prepared ... .o eveen i L., 1, 855, 560
Whale and fish oil ............ ... ... 455, 236
Oysters . ..o . iiiieea 170, 277
—_ 83,620, 301
Besides those used in transit : ‘
~Fresh fish ... ... ooiiiiils Lol 3, 895
Herring . --c - oo 11,722
Mackerel ... ... ... 10, 254
Sardines and anchovies. ... ...... ... .. ... ... 23, 296
Oil of all kinds........ e e e 11, 236
All other fish products. ............. .......... 157, 053

217, 456

3, 837, 757

‘While importation in the last year has been diminished, exportation
seems to have increased, by which one may well conclude that the fish-
erics are in constant advancement. The American fish-dealers’ exchange
with foreign countries amounts also to about $7,000,000; but an account
more in detail as to the countries with which this exchange occurs may
perhaps be of great.intercst to the Norwegian fish-merchants, wherefore
I shall compile an abstract of tables relating to the subject.

The fresh fish, amounting to $352,000, which were imported duty free,
were almost exclusively from Canada; the same was the case with the
$584,000 worth of mackerel and about half the quantity of herring,
quoted at $289,000. On the other hand, the importation of the remain-
der of the herring, $226,000, together with sardines, anchovies, and all
other figh, was from the following countries :

Valued at— From—
Pickled herring, 14,243 barrels.. $154, 302 Holland.
5,675 ¢« .. 01,459 Germany.
1,278« . 6, 854 Newfoundland and Labrador.
218 & 2, 897 England.
126« 480 Quebec and Ontario.
24« 298 Scotland.

As the prices quoted are invoice-prices, it is seen that the herring sent
from Europe were invoiced at over $10 to $12 per barrel, while herring
from the (anadian coasts were only 84 to $5 per barrel. Direct from
Norway and Sweden they are imported for $2; but I am informed that
some of the herring imported from Hamburg are Norwegian.

Sardines and anchovies in oil reached a value of 1,000,000 in 1874,
but in 1875 they were imported only to a little over half the amount, or
$526,179, distributed among the following countries:
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From France ........ .......... .«...to the amount of.... $445,022
"% England. ... oo, « @« . 56,518
:: Germany ......... ............. w0 1,072
Holland ........c..oueuenen... u« « “ o ... 8, 028

“ Ttaly 1 « « 9, 448

Y e e e ,

“ Quebee and Ontario . ............ “ e e 1,894

S Spain.. O 789

*  Sweden and Norway.......... ..o “ow 152

11{ the importation of anchovies it also holds good that some Nor-
Wegian (ang Swedish) wares go by way of Hamburg to America.

) h@ Ereat item of import—r*‘all other fish-products ”—represents over
8 ’000,000, and is due mainly to the following countries :

From Canada, &e. ..... [ about... $900, 000
“ o China. .. i “ ... 48,295
: Hong-Kong.. ........... [ R 243

Germany ........... e e e “oLa. 22,822
D ) T “ .. 12,387
D = )1 110 SN “ oL 5,750
DA s e e “ .. 2,635
“ " Sweden and Norway. ...ooeoeeenn. .. . “o. 955
“ Mexico..... e et e “ oL ~ 806
Ay ot “ oL 795
o Bngland.. ... e “ o 518

The cities and ports to which the greatest portion of the importation
Came arg the following:

Boston anq Charlestown, Mass., to the value of............ $1, 298, 921
N Cw York, 43 ¢« e 754’ 884
Portlang and Falmouth, Me., “ € e 369, 816

assamaquoddy, Me., “ow e e 158, 586
San Franeisco, Cal., ool 101, 162
New Orleans, La., A ' 94, 104

_X ©Xt come the cities near the great inland lakes, which are supplied
¥1th $100,000 worth of fresh fish. To New York, New Orleans, and San
Franciseo aze imported the greatest quantity of anchoviesand sardines,
Wwhile Boston imports most of the salted herring and mackerel.

. With regard to America’s exportation of fish-products, the greatest
Items in American wares in 1875 were as follows:

. DRIED AND SMOKED FISH.

71,489 cwt., valued at.. $450,0655 to Hayti.

18,005 « & .. 04,514 ¢ Hollandish West Indies.

12,089 « “ .. 49,628 “ French West Indies.

7,665 « “ .. 38,133 ¥ Cuba.

.5;546 “ “ .. 20,075 “ San Domingo.

3,823 « “ .. 24,419 ¢ Brazil. St

1,972  « “ .. 11,453 « EnglishWestIndiesand Honduras.

1,923 « “ ... 14,264 « United States of Colombia.
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A smaller portion of items go to China, Japan, France, the Azores,
and Madeira, the Spanish colonies in Africa and elsewhere. Nothingis
exported to Spain, Portugal, and Italy, where, on the contrary, New-
foundland split cod has so great a market.

Of fresh fish, as above noted, are exported $69,000 worth, of which
about $68,000 worth are shipped from Key West, Fla., to Cuba.

Pickled herring are exported to about the same markets as the dried
and smoked fish, and, besides, to the French colonies, the English colo-
nies of Australia, Liberia, the Sandwich Islands, Porto Rico, and Vene-
zuela.

The $2,000,000 worth of “all other fish-products” went for the greatest
part to England, the English colonies, and Hong-Kong, because the
most important items are the following:

Value.
TO ERZIand ........coovomnemnnioeetucenonnsonansotacanns $974, 673
& English colonies in Austraha .......................... 298, 280
¢ HONG-KONE -c-vovronminanaeaecaeronsceninncrnneaans 216, 522
6 GOIIADY ... cv i emmeveseacaanencosanes saoseccnascrnn 74, 998
L 6111« Y PN 46, 924
¢ France and her colonies ........... .. ... . il 37,733
« United States of Colombia ....e..oveiai i 33,461
T = O PP 30, 032
€ POIT. « « v o ne e eeemeennn s mr et e e e e e aaan 28,183
6 Ohili. .o emccnecocannamecsssenmreaneaaaeeaaaanans 7,441
¢ China and JAPAIL «.oenn vt e e 8, 826

The exportation of oil, as previously stated, amounted to $455,000;
the quantity was 896,000 American gallons, or about 30,000 barrels,
which were shipped in the following principal items:

To England 304,605 gallons, valued at.... ...-. et eaaes $125, 583
¢ France 241,161 L 123, 937
“ Scotland 197,891  « i e " 80,670
« Canada 119,007 « € s 65, 999

The remainder went to the English possessions in Australasia, Cuba,
Hong-Kong, Mexico, and elsewhere.

The great exportation of oysters, which is said to be still in its infancy,
amounts to $170,000; the following were the most important markets :

0anada «ooee i e $70,114
England ... iiiiiiei e e 38, 661
English possessions in Australasia......................... . 11, 639
GermANY < cvt v merem e i e aiieee e es 10, 798
Argentine Republic ........ ..ol 6, 609
DIUGUAY ooz vvevvovmnvreosarorscnnaaeas e etaieeer e, 6, 458
OUDS oovevivici it e e e S 4,388

Next come Brazil and Ohiliy Mexico and the Sandwmh Islands, Ven-
ezuela and various states in South America, Japan, China, &c.
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The ports from which are exported the American fish-products are
only partly the same which receive the greatest import of such wares;.
€Xportation, for example, goes on especially by way of San Francisco,
Which exports to the value of £1,600,000; New York to the amount of
about $1,000,000; Boston about $700,000, and Key West a little over
$100,000. '

It appears from this abstract that Americans get their greatest supply
of fish in 0il from France and England, pickled herring from Canada,
Holland, and Germany, while all other fish-products come mainly from
Ca.nada, China, and elsewhere. And exportation occurs chiefly to Eng-
land, the Wost Indies, Australasia, Bastern Asia, and South America.

As it is probable that N orway cannot compete with America in these
foreign markets—the West Indies and the east coast of South America.
excepted—so also it is likely that she will not readily be able to satis.fy
America’s demand for fresh fish, fish in oil, and the rest of the cln(ff
a‘,rtides- But it is more nearly certain that America can act in opposi-
fnon to Norway as well in Europe as in other countries. It is of much
Interest to know this.

V.

PRESERVING FISH WITH ICE, AND THE SIGNIFICANCE TO
NORWAY OF THIS MODE OF TREATMENT.

The fact that tho Americans are able to furnish salted fish-products
80 cheaply that it may become a serious apprehension that they will
Compete with the Norwegians even in the markets of Europe, arises

Ly from this, that the American fishermen gell their fresh fish so
readily and profitably, partly because the fishermen are better equipped
and more gkillful in their calling than the Norwegians, taken as a whole,
and finally for the reason that the kinds of fishes concerned abound in
the American waters, and besides they are comparatively little in demand
for the consumption of the country’s own population. I shall next treat
of the factors here indicated.

The first—the traffic in fresh fish—I have previously treated in its own
chapter, in which I remarked that the preserving of fish with the help
of jce ang frost plays a principal part in the business. But I shall now
énter more fully into this matter, because I will communicate all the in-

O'mation in regard to preserving fish with the aid of ice which I believe
8 present may have practical interest.

Ihave reaq with much attention the articles which have been published

on t,his subject in the Norwegian newspapers, and I have specially noted

he interesting information which the constl- general, Mr, W. Christopher-
Sen collected. I hardly mistake when I think that the summa summarwm
?f;the bublic discussion of the subject has been this, that for the present
% i8 neither practical nor advisable to encourage Norwegian fish-dealers
t(.) attempt the exportation of fresh fish in ice from our great fisheries.
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Against this result I shall venture to make some objections, because I
will point out the weakness of the conclusions which have been advanced.

They have, in the first place, so far as I can judge, confined themselves
to England as a market and to cod as an article of export. Just as I, on
the one hand, regard this limitation of the matter as inadequate, so, on
the other hand, I consider the views which have put themselves forward
in this region; and I may say, further, that the question being limited.
thus, the answer must be what it is, namely, that for the present the
attempt to send cod in'ice to England should be discouraged. That this
should be the answer arises simply from the fact that the Bnglish import-
ers of fish desire living cod. 'With it the aftair is decided. Closer inves-
tigation as to what kinds of cod are most esteemed in the English market
might, therefore, at present seem superfluous. And to institute calcu-
lations as to how great expenses will attend the carrying of fresh dead
cod in ice from Lofoten or Kristianssund to Hull or London may be un-
necessary. However, the subject may acquire interest later on, and
therefore 1 shall not retain certain information communicated to me on
the prices of cod in England :
Living North Sea and Iceland cod are sold for $19.11 to $27.30 Per score.
Ekero cod, wet-salted, “ok A8 ¢ 1T o«
Lofoten cod, ¥ ¢ wo g9« 98 « o«

The Norway-coast cod, as well as the Lofoten, are thus seen to rate at
very low prices; yes, lower than onc as 2 rule can secure in the fishing-
places in Norway itself. Cod in ice command only one-fourth to one-
sixth as much as cod in the living state, and are said, under the present
management, to have great difficulties to overcome. These difficulties
consist chiefly in this, that the wholesale fish-dealers in England (the
whole of England’s and Scotland’s trade in fresh fish is in.the hands of
ten to twelve wholesale dealers) antagonize the importation of all other
fresh fish than those which they themselves get. They have their own
vessels with wells for keeping living fish, and every attempt to compete
with them in this or in the traffic generally they contend against so reck-
lessly that a fresh attempt hardly occurs.* One may even in Norway
have a little experience of this. But should the opposition from the
wholesale dealers themselves be relinquished, yet will the fact that the
cod is a kind of fish which easily loses its fresh taste in freezin g, always
render competition with the Englishmen’s own living cod the more diffi-
cult. After all, one will naturally prefer the living cod.

Of halibut, salmon, and mackerel—three kinds of fishes which are well
adapted for sending inthe frozen or iced condition—there have gone, on
the contrary, for many years, a not inconsiderable quantity from Norway

* When the Americans began to export to. England fresh meat in ice the English
butchers raised a strong opposition, and only after sundry conflicts, which cost muoh
money, the Americans, with the aid of the press and the people, won admission, How-
ever, a time was selected when a single English butcher, in order to spite the Amer-
icans and their meat, called all his worst meat ‘‘American,” and sold it cheap.
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to England, which demonstrates practically, indeed, that the fish business
treated of can be prosecuted with England and certainly succeed besides,
because it is carried on Ly nearly the same Norwegian firms summer
after suminer, year after year.

But the chief question was, not whether fish from the so-called great
fislleries—herring fishery and cod—could be exported in ice instead of
In pickle, or salted and dried. In England, the main question was,
“Will T buy dead cod instead of the living?” And the answer was “No!”
But in South and East Europe the inquiry was different, namely, ¢ Will
I b}ly fresh fish instead of salted and dried?” And it is this question
Which I helieve cannot be regarded as capable of being answered in the
Degativein reference to theinvestigation of the English business-relations.

Iy personal opinion of the matter is this, that herring as well as cod can
be transported without too great expense to Norway’s present great cus-
.tOmers in Tast and South Kurope. - The difficulty consists not in this but
n the fact that one of those markets must be prepared to preserve these

ozen or jced wares in this condition, even in the manuer of loading.
But this difficulty itself can gradually be overcome, provided the trafiic
only can endure the expenses attendant upon it, which I can lave no
Opinion of, since I do not know the proportions of the ice business in the
Countries concerned. That the whole may be amended without exorbi-
tang expenses, so that fresh cod and herring may be delivered in South
and East Burope, I am confident, from the fact that similar kinds of
ﬁﬂ}les are delivered in America to markets as far distant from the fish-
Cries, At the same time it is indeed clear that all depends upon whether
those customers really desire fresh fish from Norway. If they do not,
then the matter is thereby decided. But until one has experience of this

¥ 8ome experiments, the question cannot be regarded as satisfactorily
answered, and it was only this I wished to take exception to in the re-
sults which the public discussion appears to have desired to establish,
and that immediately.

For a clearer understanding of the matter, I had some time before
€Xamined the relations of this business in America, the fish concerned
a8 well ag other articles of food, and I shall now communicate what I
learneq, :

With regard to the treatment of fishes with ice, a distinction must be
made between merely packing fish in ice and freezing them for storing.
The first—packing in ice—is employed in ordinary transportation, as
from the sea or fisbing-banks to ports, and from the ports (generally
after replenishing with fresh ice) to the selling-places or markets in cities.
tl‘he other ice-treatment, by which the fish are frozen, is employed mainly
10 storing fish, as, for example, to enable the fish-dealer in question to
Preserve fish from summer until winter or from ene season to the next.
. Preserving in ice appears to require no skill, yet it demands some
Judgment to answer the purpose entirely, as to the quantity of ice in
Proportion to the quantity of fish; the convenient size of the pieces of
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ice, the material and shape of the box—all are things of importance, and
not the least elements of a practical economy.

Greater judgment, however, is demanded in freezing for a subsequent
storing of wares. This is truly a new art, on which a patent was taken
ten or twelve years since in Ameriea, and it will become very important.
I shall, therefore, venture to describe a so-called freezing-apparatus or

frogst—vault.
VI

THE AMERICAN REFRIGERATOR.

A refrigerator must not only keep the article cold, but it must keep
its temperature near zero or below the freezing-point; and to do this is
required not only a constant supply of ice, but also such an effect of ice
as will produce and maintain intense cold.

Most persons have seen a common ice-chest for household use; its
purpose is only to keep articles of food cool or cold. But no matter
how much or how often one may fill it with ice, the provisions will not
generally freeze; partly because the ice-compartment is too small, partly
because the mass of ice cannot of itself send out sufficient cold over the
provisions to freeze them hard; besides the distance from the ice is so
great that the intervening air makes freezing (in mild weather) nearly
impossible.

The largest and best furnished freezing-vault which I saw was one
belonging to the above-named Mr. Eugene G. Blackford. It was, prac-
tically speaking, a céllerage 80 feet long, 11 feet wide, and 10 feet deep,
fitted up as a small store-room. The outer frame of the vault was much
like a ship’s deck, tight, and composed of planks. A trap-door led down
to a room where it was dark and the temperaturc some degrees below
the freezing-point; on the day on which I inspected it there was a strong
summer heat of 35° C. (=95 Fabr.). The ceiling itself was double,
and the lining was partly sawdust (to prevent the influence of warm air),
partly ice mixed with a certain proportion of salt (to send the cold in
the ice out over the room, “Liberate” it, as it is called in physies). Along
the sides and at the ends and across the vault itself were constructed
large conduits or rather long reservoirs for ice mixed with salt; to act
on the air in all parts. The situation and shape of this reservoir form
a very important part of the apparatus. The art is to get the colg in
the ice, which is ‘““liberated” with salt, to operate so that it will be of
the greatest benefit and also most valuable with least expense. As cold
or cold air “falls,” these ice-reservoirs are placed highest up in the top;
the cold air must also fall right through the whole vault and cool the
entire room in its wandering. Were they, on the contrary, placed on the
sides or bottom, the cold liberated from the ice would simply fall along
or down the reservoir itself. Side-reservoirs would also merely form
a cold wall or ice-belt around the vault. Such a cold wall they have
also, but the ice of the reservoir is best utilized, as indicated, by allow-



WALLEM ON AMERICAN TFISHERIES. 93

ing the cold to fall out in the room; therefore the wall-reservoirs, which
appear as closed conduits, are given an oblique position, so that the cold
from the uppermost ice may fall out freely and operate as a correspond-
ing ice-blast from the ceiling. The floor is least liable to an invasion of
warmth; the ice-receiver here is, therefore, most poorly supplied with ice.

To protect the provisions against ice-water drip from the ice-box, there
are placed conduits and conductors. As for tho rest the oblique position
of the reservoir will contribute toward carrying the ice-water away with-
out dripping. When once the warm air is expelled and the ice has su-
Premacy, it requires less to maintain freezing for a year or as long as
0ne wishes,

This vault of 10 by 80 by 11 feet, or 8,800 cubic feet, could easily hold
100,000 pounds of fish. It was divided by walls and ice-pipes into four
Darts, each part furnished with an endless number of shelves of mould-
Ing. To keep the temperature in the whole apparatus some degrees
below the freezing-point, 1,400 pounds of ice is required daily in the heat
:’f summer. The price of the ice was about $4 per ton of 2,000 pounds.
The expenses in this respect were therefore only about $2.80 per day in
the heat of summer and proportionally less during the remainder of the
year. In winter are required for the apparatus only about 1,000 pounds
of jee per week, about 29 cents per day. In the cooler country of Nor-
Way an apparatus of this size would require a smaller quantity of ice,
and the jce would be had at a much cheaper rate, in Bergen City for
1nst=mce, for $1.64 to $2.18 per ton, which would amount to only 82 cents
to $1.09 per week to preserve 100,000 pounds of fresh fish in winter;
t‘”‘ﬂ)’, a cheap preserving! Xven a smaller quantity of fish could profit-
ably bo stored here when the prices in midsummer are very low, and it
could be caleulated upon with safety that they would advance later in
the autumn, as happens with the price of salmon, which rises from 10 and
1? cents to 25 and 30 cents; yes, as high as 50 cents a pound toward

bristmag, But it will readily Le perceived that a quantity of fish, say
only 1,000 pounds, would not support the increased expenses of an ap-
baratus so large for a longer time.

Not every kind of fish ean endure such cold, but like many kinds of
Drovisions some lose inuch in flavor. And even tho articles of food which
endure it must be treated in a peculiar manner. Among other things it
Inust be observed carefully that fish intended for storing in cold must
1_)0 frozen stiff jmmediately, or as fresh as possible. Delaying the stiff-
freezing some time, or, under certain circumstances, any time, is a source
of great loss. Also, in thawing, measures must be taken that nothing
shall bo spoiled. Thawing must, by preference, take place in cold air 80
as 1o “repel (skyde) the ice,” as it is called in the Norwegian household
language, before further dressing or cooking can oceur.

The kinds of fishes which best endure storing in cold are salmon and
halib‘ut; next very fat herring and mackerel; but cod and flounders and
Other common fishes will lose their flavor; also oysters. The fatter fish
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are, the less will their agreeable taste suffer; the poorer, the greater such
danger.

Experiments have been made with all kinds of provisions, drinks, and
fruit. The result so far reached is this, that every kind endures u cer-
tain low temperature, below which one cannot venture without injuring
the flavor. Especially fruit and most kinds of flowers are very sensi-
tive in this respect. To treat them directly with ice-cold air will, I
think, not succeed ; but perhaps the indirect method, or the now c¢om-
mon cold-air mt,bhod for cooling oftf the preserving-room will do better.
Pork is also somewhat difficult to handle, but for a different reason: it
requires such intense cold to be entirely protected. Again, it has been
found that the more uniform the cold is kept the better.

My informant states that the use of ice as a means of preserving
these articles dates back only twelve years. A patent for freezing sal-
mon had yielded the patentee $30,000 to $40,000; but while the patent
was respected coucerning salmon, cowpetitors soon learned that the
patent-right was not infringed upon by employing freezing for other
provisions, and after a lawsuit respecting it the patentee lost, as the
tribunal declared that freezing other articles of food than salmon was
free or not patented. At the same time the use of ice is considered yet
to be in its infancy, or taken as a whole ounly to have acquired imnpor-
tance in the treatmnent of salmon and some other fish-wares, together
with fresh meat. With regard to fruit no one has gone beyoud experi-
ment; but as soon as the proper ice treatment is discovered one must
a.dmlt that America will export to Europe large quantities of {resh nmt *
just as is already the case with fresh meat, and experimentally w
fresh salwon.

VIIL

TWO KINDS OF REFRIGERATORS ON BOARD PACKIET-
STEAMERS FOR CARRYING IFRESII MEAT.

As the transportation of fresh meat from America to Iurope in steam-
ers has attracted marked attention, and as a similar transfer of tresh
fish will perhaps in time become an example for the Norwegian fish and
game dealers, I undertook a journey across in a steamer which was fur-
nished with cooling-off aupparatus (refrigerators), and then remained many
days in Liverpool to investigate the condition of the meat after thevoy-
age, und to make myself bettc acquainted with all the details o’ the
arrangement.

So far as my c\pcru,uu, goes, the method unployul in the transporta-
tion of fresh meats across the Atlantic is copied from a rather common
method of refrigeration used by the pork-butchers in the West. This last-

* Fruit-growing is a great industry in the United States. Much is exporteld in the
form of conserved and preserved fruit. Or all kinds of apples aloue were exporged i
1875, as officially advised, uore than $1,000,000 w orth.
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hamed method I shall, therefore, treat of first, also for the reason that
1 may possibly be interesting to the public.

The great pork-slaughtering houses operate chiefly in winter; the
summer killing is regarded as of an inferior quality (judging from the
recommendatory advertisement, ¢ winter-cured” American pork). The
reason is, that heat will prevent, in & greater or less degree, the successful
salting of pork; in the cold of winter one way be more certain that the
pork will he put in salt sufficiently early, or that the air will not influence
the flesh before the salt has begun to operate. During a visit which I
paid to a pork-butchery I convinced myself of the significance of refrig-
eration for the trade. The body of the hog, as soon 23 the animal is
}illled, is thrown into a large scalding-trough filled with Lot water, where
1t remains some minutes, to be scalded, or sufficiently long for the whole
Carcass to become so thoroughly hot that it takes a long time before it
18 cold enough for salting and packing. Itis important, now, to shorten
thig interva,l, and also to prevent any hurtful influence from the action
of the ajr. In winter this is not so dangerous. In summer ov in warm
Weather it is hurtful. A sudden cooling-off by putting the pork in ice,
lt'is thought, will injure its flavor; and even a natural cooling-oftf in
wintry air is not to bo recomwmended. It is important, therefore, to
devige g method by which refrigeration could proceed to a proper length
of time and uniformly, independent of the weather, and in such a way
that the right point of time for salting could be determined with safety.
l‘hey have here, among other things, constructed for a refrigerator a
large box with a blowing contrivance or pump. Inside of this box, large
enough t hold a small drove of hogs, the carcass is hung up; therenpon
the air-pump is set in motion, first to pump out the warm air given off
by the carcass, and then to blow more and more cool air in until the air
corresponds with cold water, and cold air from an ice-chamber tollows.

1_10 ewrrent of air travels constantly the same way, owing along the
ceiling or the upper side of the box towards one end, from which it goes
‘.ackWard along the bottom to the other end, when it carries the heat
from the careags up and out. When the cooling is somewhat advanced,
Fhey do not allow the current of air to escape into the outside air, but
nto gy ice-chamber, and thereby it becomes colder and colder until it is
éverywhere uniform and the cooling of the carcass is finished. To give
the current of air greater cold, ice is mixed in the ice-room with salt in
Su,ch Proportion as will give out the dogree of cold desired.

This last part of the refrigeration forms the basis of the method of
'trea,ting fresh meat in its transportation over the Atlantic in steawmers.
The meat is brought on board soon after killing, and is quickly cooled
Off and sewed in muslin; thereupon it is hung up in the inclosure
arranged in the room for transportation. It is important now to main-
Eﬁlln a low temperature until the vessel reaches the Eurqpean port. .How

8 1s accomplished I shall seek to explain as I describe the refrigera-
tors which I saw in the American steamer which carried me across.
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The steamer had three rooms furnished with cooling-apparatus (refrig-
erators); of these, two were on the second deck, a little forward of mid-
ships; the third was astern in the peak, and extended from the keelson
up through the two decks. The first were kept cold by water, the last
by air. Each of the rooms was 9 to 10 feet high, 12 to 14 feet wide, and
40 to 45 feet long. They were perfectly empty inclosures. The cold-
water rooms, which I shall mention first, were provided with deors for
loading and unloading the meat. The doors opened out into a stair-
way by which one reaches the deck. Immediately outside the door was
the steam-engine which forced the cold water; close by was the ice-box,
through which the water is led; also, finally, two separate zinc-covered
and well-lined ice-storerooms—one for each room—b5 to 6 feet wide, 10
to 12 feet long, and 9 to 10 feet high. A sufficient quantity of ice was
kept for the voyage. The inside of the refrigerating-rooms was provided
with close series of hooks, on which the carcasses were hung, sewed in
muslin. They.must, as far as possible, hang clear of one another, partly
to prevent chafing during the rolling of the ship, partly to give the cold
air free access to all parts of each carcass. When the rooms are filled
there is not room for a boy, hardly enough for a cat, to creep along the
floor. The fuller they are the casier it is to maintain the cold. All sides
of the rooms were encircled by lead pipes 23 inches in diameter, 16 coils
on ecach side. The pipes were fastened directly to the wall. This was
the furnishing of the room.

The work of refrigeration I shall next briefly mention. The problem
is to keep the temperature uniform and low—usually 37° Fahr., or, more
accurately, never above 40° Fahr., nor below 35° Fahr. To this end the
rooms were first completely inclosed, made tight, then hermetically
scaled. In the pipes, which with an aggregate length of 1,700 to 1,800
feet encircled all the walls, was pumped cold fresh water by a little
steam-engine, which worked a pump for each room. The water circu-
lates through the whole length of the pipes in a room, returns to the
starting-point, holds, then, a temperature near 29.3° F., is conducted over
ice and salt, forced again into the pipes, and produces and maintains
a temperature of about 35.6° to 37.4° F. This current of water is con-
tinuous, since the circulation is uninterrupted; the quantity of water is
increased by the melting of the ice; the surplus finds an outlet. Tresh
ice is supplied constantly in the ice-boxes, and cach ton of ice is mjxed
with nearly a quarter as much salt. The temperature of the room is
controlled through a very small window, inside of which a thermometer
is hung, and by that the temperature of the body of water is regulated.
To protect the meat, the pumping is continued untl the last carcass is
unloaded.

The work or oversight of the work of the pumps is taken in charge
by two men who watch alternately. This superintendence, as well a3
the engines, pumps, pipes, &c., is at the expense of the shipper of the
meat; the steam, on the contrary, is furnished free by the ship. The
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freight amounts to so much per ton of the whole room occupied ; this
trip, about 30s. per ton. The apparatus employed returns free in the
steamer, and the vacant room is used by the vessel for other freights.

The thirq refrigerating-room had cold air instead of cold water, wooden
air-tubes 14 to 15 inches wide instead of the leaden water-pipes of 2%
Inches diameter, The current of air which is to cool off the room and
keep the temperature low is set in motion by a blowing-arrangement
Which is driven by a little steam-engine of i horse-power. The blower
Which stanqg upon the first deck makes 180 to 210 strokes per minute,

his drives the air through a box of ice and salt down into the room,.
Which jg everywhere penctrated by it; it is led back in a similar way
t ough a box filled with ice and salt, and comes from this up again
under the fan, which forces it downwards in an endless round ng as.
there jg lneat to be preserved in the room. The temperature, which is
Lere controlled within the blower, is in the room about as in the cold-
Water Tooms, but often 3° Fahr., lower. The principle is the same,
and no one is able to point out any difference of advantage of one
OVer the other system. Both are considered excellent. This cold-air
Toom wag 30 feet long, two decks high, and for the rest extended along-
Slde over the whole peak. This accommodated 250 whole beef carcasses,
Which hung in two layers, one for each deck’s height. The box in which.
t.he fan worked was only 5 feet high, 23 feet long (alongships), and 1%
feet, broaq (athwartship). The expenses were met as in the other room,.
and the freight was paid, as there, only for the room oceupied.

his, then, was the information I had to convey,and which I believed

Yould be g matter of interest. One may see herein why the ice treat-
Tment of brovisions is employed in America in the different industries.
and for Qifferent, purposes. That something similar might be practiced
n Norway appears to be a conclusion not without foundation; it is im-
Portan only to overcome the difficulties and regulate the mode of treat-
nent which the N orwegian traffic must involve. But to point out more
n ‘?etail the practical mode of laying hold of the matter may be found
to lie SOmewhat outside of my present task ; it will be enough to indi-
¢ate incidentally that the wealth of our country in game, fish, and other
Provisions which are mainly used fresh, might be made serviceable to a
Breat extent if the tradesmen interested should follow the example of
J,( € Americans, The many fast steamers along the whole coast and go-
'8 to foreign countries appear to me, for instance, well enough fitted as
a field of experiment for such a refrigerating-room; yes, merely having
lcfi-l)oxes on board a large steamer for chartering for the use in question
"ight perhaps be found both 2 good speculation for the owners and 2
Convenient anq noteworthy arrangement for the consignors and con-
Signees in our large cities and in foreign countries.

It remaing to prove by an adequate trial of such enterprise what I,
T my bart, consider for the present as certain, namely, that the using

of jce jg practical method of preserving and transporting provisions
7F
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in the fresh state for a long time; also, for ourselves, I think it widl not
require a long time before great advantage will be found in using ice for
our great fisheries, even to a greater degree than is now common in
America. I think, also, that our fat-herring fisheries will find a valuable
adjunct in ice-using, when, for instance, the fishing occurs far from a
salting-station, and it is important to preserve herring in sumier until
salt, barrels, and sufficient help can be sccured. In America they freeze
whole cargoes of herring. Bait, too, for the cod and coal-fish fishery
might be preserved by the proper amount of ice where now it is wasted
or caunot be had.

The matter is first brought into practical operation for the salt-water
fisheries, so we should next investigate how far our numerous rivers,
lakes, and fiords, well adapted for fishing, ought to derive advantage
from the use of ice, and be made to furnish a great quantity of goods
for sending abroad. As matters now stand, our inland and fresh-water
fisheries rauk rather low, and the yield can scarcely be conveyed to
market, except in a half-spoiled condition, in-summer. The experiments,
the experience in the practical bhusiness itself, which one acquires with
reference to this fishery in Ainerica, have brought me to believe that
much might be accomplished by us.

The fresh-water fisheries of the Americans, inland and on the great
lakes, are prosecuted so largely by using ice and storing frozen fish, that
the traffic in these fish-products is a comparatively great business. On
this I shall venture to communicate more detailed information.

-

VIIL
FRESH-WATER FISHERILES IN AMERICA.

That the fresh-water fisheries have an entirely different signification
for America from that in other countries was shown in the Exhibition
in many ways. While the fishery-division of most countries consisted
mainly of fishery-products from the sea-fishery, and only occasionally
‘had some fine implements for lake-fishery, or a portion of the products
of the fresh-water fishery, the main strength of the American division
lay in this direction. One noticed instantly that this branch was the
object of special partiality on the part of the American functionaries
concerned.

In Agricultural Hall there was a series of aquaria in which vaTious
fishes disported themselves, surrounded by all the comforts which belong
to a happy domestic life in fresh-water depths; the handsowme, sprightly
aquarium-tenants were not only well fed, but were also shown all other
attentions which fish delight in; their home was furnished with beauti-
ful sea-weeds, shells, corals, and muscles; in shady grottoes of- curious
stones reposed friendly-disposed sea-creatures and crabs of exquisite
beauty; fresh water bubbled forth continuously and diffused an agree-
able coolness which the outside spectators certainly envied them in the
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OPpressive summer heat ; and, finally, they were constantly surrounded
by a dense circle of spectators, especially children and ladies, who felt
themselves very fortunate to see them, admired them, and in their delight
gave them rare dainties. N early as much attention was bestowed on
the fisheg cast in plaster and painted with great skill. This collection
(the cost of which is stated to be $27 ,300), was larger than that, and had
a place in the Government Building, where also a collection of photo-
Eraphs (with the scale of measurement attaclied) and color sketches of
fﬂl Sorts of fishes were exhibited. Here was found a great variety of
u.nl’lements, hatching-apparatus, and the requisites for the transporta-
tion anq planting of young fishes.
he Products of the fresh-water fisheries were also exhibited in great
abund.a-nce, chiefly all forms of preserved salmon. In a couple of refrig-
erators were shown fresh fish, which, in spite of the oppressive heat,
kept their fresh, delicate appearance many montlis. This was both an
e{lhibition of fish and of a mode of preservation, and the two parts com-
bineq were an illustration of the advanced development of the fish-
jcra.ﬂie, Beside California salmon lay pompano from the Gulf of Mex-
1¢0, always cqually fresh and sweet. The great prominence which they
ad thus given the fresh-water fisheries must naturally excite one’s in-
terest in them ; but since, as before remarked, no detailed statistics of
the fisheries are to be found, one is cut off from access to an easy mode
of furnishing himself clearer information on their extent and importance
38 a public industry. At the same time there are found so many local
Statements respecting them, and also copious individual estimates con-
CCruing thig and the proportions of the fisheries in other directions, that
One with their help can form a tolerably good conception of the part
they Dlay. _
In a more detailed account of the relations of the great lakes it is
Seen that the whole fishery-traffic here is entirely similar to the -great
€088t ang geq fisheries. The author, one of the esteemed functionaries
of the Government.of the United States, had visited most of the great
lakes ang procured statements regarding the scientific as well as the
Practical interest in this connection. The annual supply of fresh-water
fishes which fifteen citics alone take near the borders of the lakes, is
ound to amount to not less than 32,250,000 pounds, of an aggregate
Value of 82,184,000, the local expenses not included. Nearly two-thirds
Were furnished in the fresh state, and consisted of 14,000,000 pounds of
Salmon, trout, pike, whitefish, and fresh-water catfish; over 4,000,000
Pounds (or 20,000 to 25,000 barrels) of fresh-water herring were supplied,
but of these 10,000,000 pounds more were delivered salted.
The prices were not stated for the individual kinds, but the total of
82,184,000 for 32,250,000 pounds gives an average price of 27 cents per
Dglish pound, or about $2.73 for 36 Danish pounds, and this must be
Called a good price. But if one take properly into consideration that
ere are mentioned fish so fine and well flavored as salmon and trout
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it must be granted that the prices were very low. And without low
prices on these inland fish-products it would not be practicable for the
Americans to furnish so considerable a quantity for export to Europe
and to almost the whole world. In reality the state of things is this,
that Americans furnish, in the European markets, fresh salmon, for ex-
ample, cheaper than many countries in Europe themselves can get them
from their own fishermen, and that, notwithstanding the fact that the
Americans have considerable expenses on their goods besides a long
transportation.

The explanation of this peculiar circumstance must be exclusively
sought neither in the abuse or overdoing by the countries concerned of
the fisheries in their waters by which the abundance of the fishes dimin-
ished and the prices eunormously advanced, nor should the explana-
tion be sought in the natural wealth of fishes in American rivers. None
of these explanations will strike the right point in the matter. The only
satisfactory reason, in my opinion, is this: the Americans latterly pros-
ecute their inland fisheries with a deliberation on the basis of practical
scientitic measures, which in the course of time must bring and already
has brought it to pass, that these fisheries will increase and year by year
make their competition with all other countries quite overpowering.
Americans can overdo the fishing in a water-course just as well as others,
and in reality the complaints about such abuse are not few. But at the
same time thatthey seek to prevent this abuse they do not restrict them-
selves to protective laws and prohibitory enactments against fishing at
certain times or with certain destructive immplements. They do not con-
fine themselves to passive measures; they do not depend exclusively on
nature’s own assistance to counterbalance the fishermen’s want of judg-
ment and selfish efforts. The American fishery commissioners have ahold
on much more effective measures, active measures: they transfer young
fishes to the best water-courses; they see that the barren rivers and
waters again get a supply of edible fishes; they erect great hatcheries
for the ¢cultivation” of new material for the fisheries, hatching out both
the fish themselves and the subordinate fish on which they feed. And
all these active endeavors take place on a grand scale and with a gen-
erosity on the part of the people, which at first thought might seem
cxaggerated, but which upon closer consideration will be found to con-
tain a wise economy combined with practical truth and correct appre-
hension of what is for the best. As I next have to treat of the fishery
itself I shall defer until the next chapter mentioning the hatching opera-
tions and give here only some few presumably very instructive partic-
ulars on the ¢ cultivation of fish-material ” for the fisheries.

In the year 1872 the United States Congress voted $15,000 to defray
the expenses of transporting shad (stamsild) to the Pacific States and
the States bordering on the Gulf of Mexico and the Mississippi River,
and to transport salmon, whitefish, and other edible fish to the waters
in the Union which were best adapted for them. The same year was
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voted anew £10,000, and the next year $17,500. But this was not the
beginning of these operations, nor was it a solitary series of concessions;
but it Wwas, so is it stated in the reports, the natural outgrowth of
what so many individual States already had voted, and so many pri-
Vate individuals had already performed. I'rom another statement it
is learned that in thirteen States was voted on an average $2,730
Yearly for many years for tho development of the inland fisheries,
and individual States had in the last cight or ten years also applied
$27,300 to 840,950 for restocking their water-courses with fish. On the
Pacific coast there is a river, the Columbia River in Oregon, in wyich
zearly 7,000,000 salmon-fry were let loose, to make the fishery flourish.
In the Same river they are also caught quite extensively; because one
has estimated that of the catch there in the last year will be produced
$3,013,000 to $3,276,000 worth of canned salmon in tin-boxes to export
to the States and England. Salmon of the year are planted as well
as the fry, They spare no pains to aid the producing-power of nature
1tself; the stream, productive and rich in fishes, is by combined scientific
and technical aid made still richer, still more productive. They will
take care thgt the great fishery shall become still greater, and under no
Circumstances less. As there are naturally many fish here, it must be a
Suitable place for them; so they plant millions of fish because there is
blenty of room. , .
. The inland fishery is carried on with no small employment of capital
n iml)lexnents;, boats, ice-houses, steamers, &c. Large stationary nets
anqd traps are used, which have an average value of $546 to 8319. Of
boats valued at 8546 there are hundreds on the great lakes, but $109 is
4 common value. A peculiar kind of boat called ¢ Norwegian,” and so
€8eribed that I must believe it to be related to the “listerbaaden,” is,
1owever, considered clumsy for rowing by Americans, wherefore only

Siermen from Norway, Sweden, and Denmark use this form. On Lake

chigan the fishery is prosecuted also with small steamers; they cqst,
as a rule, $1,092. Not fewer than 100 ice-houses for keeping fish fresh
3T€ founq throughout the extent of the lakes named. In several places
4 considergple quantity of salmon and trout are stored until a later time,
When thq fishing is ended, and they sell at a higher price. Also in the
ﬁs‘hin‘e‘”-vessels themselves they have apparatus for hard-freezing fish,
a1d they sail from one lake to another with a cargo frozen in this man-
her; on board the vessels in Lake Superior alone are frozen 270,000
DPounds, Tpe greatest inland market for the fishery-products of the
8reat lakes ig Chicago, to which city, in 1872, were conveyed about 43
Willion pounds of salmon, trout, pike, &c., and a total of 7} millions of
fresh-water fish, at a valuo of $4,641,000.

_It Will be a long time before the fishery of any Norwegian water-course
Wil reach results which can in any manner stand by the side of those
here mentioneq. But there is certainly no insurmountable obstacle in
the way of Increasing the profits of all the inland fisheries of Norway
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to such considerable amounts as will endure the comparison. Norway
has s0 many famous fish-streams and rivers, that one should have. in
them an invitation to the attempt, especially since one has so practical
and satisfactory an example to follow as the Americans present. But
as matters now are the good waters yield only indifferently well to a
rational fishery; one sees the profits diminish and the cost of carrying
on an antiquated fishery increase, the less the occasion for old methods
becomes.

IX.
HATCHING YOUNG FISHES FOR THE SAKE OF THE FISH-
ERIES.

As in most other countries where the fishery is a greater industry,
some persons also in the United States have sometimes complained that
. thefishing is falling off ; and as elsewhere so here one has for some time
heard complaints of uncertainty as to where the cause was to be sought
for. Some were of the opinion that it was over-fishing or with too many
implements ; others were just as sure that the destructive quality of
certain appliances was the cause. That the fish were scared away by
the noise of steamers, cannonading, or by the bad smell of decayed
offal from manufactories, I have, however, not seen advanced.

The question of the decrease of the number of fishes on the coast
arising in earnest in the years 1860 to 1870, was, in the spring of 1871,
intrusted to Prof. Spencer F. Baird to investigate the matter. He re-
ceived a commission to learn how far the fishing on the coast, as well
as in the fresh waters, was diminished; what caus¢ had occasioned the
decrease, and what expedients in the form of law and otherwise ought
to be employed to furnish the fishing-grounds with a new supply of fish,
and in other ways make fish diet cheaper for the people. The professor
immediately set his hand to the work. With the assistance of a number
of practical men and men of scientific acquirements he begun investi-
gations of the temperature of the water at different depths, its vary-
ing transparency, its chemical composition, the influence of currents in
the depths and at the surface, food-supply for the edible fishes—in short,
examinations of everything on which the success of the fisheries must
depend. This was the first year; the next year saw a rapid advance, dlld
Professor Baird associated then with himself a corps of thirty-seven spe
cialists, more than half of whom were professors, teachers, and students
in zoblogy and natural history, the rest being fishery inspectors and
similar functionariesfrom cightdifferent States and from British A merica;
so great was the interest with which they participated in the investiga-
tions. A fund was established for the propagation of one or anotlier spe-
cial kind of fish, as, for example, the salmon from the Atlantic coast; and
for the people at large, who ought to become interested in the mysteries
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of d evelopment, a large aquarium,* the importance of which for scientific
Study was especially set forth. Itwasnotlong before they found out what
shoulq especially be done; they resolved to devote great energy to the
Propagation of young fishes, or, to speak perhaps more correctly, to the
Protection of young fishes, Instead of leaving the young to their own
fate, they secure the spawn and the milt in time, allow the whole pro-
cess of development to proceed in the publicly established apparatus, to
Set {ree therefrom the young as soon as they can take care of themselves:
*Or many years have a portion of the fishermen followed the business
of hamhing spawn, raising the young in order to sell the grown fish
later; and so skillful had individuals become in this achievement that
he scientifie men learned from them and took some of them into.the
Service of the state as superintendents of the hatching operations
throu‘@.'hout the Union. This thing, that individuals had acquired a con-
Siderable fortune by hatching and rearing fish, contributed naturally. to-
W.ards giving the whole matter the powertul impulse in a purely practical
dll‘ection, which it gained very early. o .

a book on trout-culture, written by a practical breeder, it is said,
Quite significantly for the stand-point which has already been reached,
that it «pays better to rear trout than hogs”; and every one knows what
the pork business is for America. All that I have learned indicates that

Is assertion has gained general acceptance both among the common
People anq the lea-rhed; and it is said to be assured that in the art of
Tearing figh the Americans surpass all others.

’artly to control the fisheries themselves, and partly in great measure
t(.) Carry on the hatching operations, there were by degrees appointed in
Cighteen gifferent States, taken together, fifty-two commissioners or fish-
oy Inspectors, besides a regular staff of subordinate officials. There
VaS established by the United States Government, besides, a fish com-
ml.SSion; whose chief is the well-known Prof. Spencer F. Baird. Witp
thls_ Complement of special practical cultivated officials and talented sci-
entific ey, the effort was untiring to produce and distribute young fishes
from t)q mountain to the sea in small rivers and lakes, in the great
Streams, and in the great bays, both of fresh-water and salt-water fish.

.Of large hatclhing-establishments there are many, public as well as
Private. A more detailed description of them would certainly be inter-
esting, but without illustrative drawings such a thing would be hard to
understang, Besides, the public is much too little informed about the
Watter to regard anytbing other than the practical results as particularly
iPteresting « I shall, therefore, here devote my attention to throwing

'8ht upon what T winl call the great enterprise of the hatching opera-
1008 in America,

« 'Thi_" aquarium was set up after the example of the previously named society, the
erican Figh Culturiste’ Association.” 1t was established in New York on a rather
2rge scale, and had at one time even a living whale to exhibit, which, however, un-

OTtunately died, after the expiration of some time, from consumption, according to the.
Statement of the doctors.
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One of the most popular kinds of fishes in America is the shad, or
“stamsild,” which forty or fifty years ago was caught by the million in
many bays and mouths of rivers. As soon as there was talk of restoring
the depleted fisheries to their former magnitude, it was resolved, among
other things, that they should also try the shad, hoth because it is a
favorite article and because it multiplies rapidly. An experienced cult-
urist, Mr. Seth Green, was taken into the service of the government and
began the experiments. At the first hatching the eggs yiclded only 2
per cent. of young; later it advanced to 70 per cent., and increased to
99. This was regarded as a triumph, because this high percentage of
young hatched out was greater than ever was scen or hoped for, and it
was also among the first great attempts with the herring kind. During
a period of twenty days 40,000,000 of young shad were liberated at the
mouth of the Connecticut River, No one knows in what time this fry
will become mature or return to its nursery. Some think it will be about
five years; others, a much shorter time. The next summer they began
to hatch a new brood, and after an attempt of twenty days the summer
heat became too strong for the eggs (they had already gained experience
as to what temperature the young should have), and they concluded
their work after bhaving liberated 60,000,000 of living shad-fry. The
following year they wished to await the result of the 100,000,000 hefore
intrusting much money to the sea. The fourth year the people were
highly surprised. It was three years since the first young shad were set
free, and as early as the close of May it was reported that for twenty
years such shoals of shad had not been seen approaching the land, and
vessels which had come through the neighboring sound reported also
great schools which stood towards the mouth of the river. The next day
there was reported from five different fishing-places an unusually large
catch of shad and from the rest that the fishing was remarkable. It
continued to be great the whole fishing-season through, and the fish
were large and good. By a comparison of this vear’s catch with that of
previous years, it is found that this year’s greatest haul yielded about
60 per cent. larger profits than ever before reported. The State’s (Con-
necticut’s) fish commissioner did not stop with this ; the result had indeed
been good, and they continued to set free the young and then capture
the adult. 1In the two following years 156,000,000 eggs were taken and
impreguated. Many States followed the example, and there will be
planted yearly millions of shad-fry, carefully hatched, for the enriching
of the fishery of the coast and in the rivers,

An interesting experiment was undertaken with shad in 1871, This
fish was never seen in California or on the Pacific coast. In the year
mentioned upward of 20,000 young shad were sent there and set free at
Sacramento. They wished to introduce shad into a sea entirely new to
them, and submit them to the experiment as to whether they would live
there, and whether they would return to the place where they were lib-
erated. The 20,000 shad disappeared in the deep in 1871; two years
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later a fow shad were seen here and there in the neighborhood, and in
1874 a number were caught. They had reached a good size, weighing
s high as 3% pounds. This with many other experiments testified that
Shad require three years to become adults, that the shad will return to
its feeding-place or where it was set frec, and that the shad can thrive
in entirely different seas from that in which it is thought to be a native.*
With a similar herring-species, the alewife, many experiments have
been made also, which have testified how casy the alewife is to hatch
out, how quickly it grows to an edible size (three years), and how rapidly
1t multiplies, It is estimated that every shad with spawn has 50,000 to
80,000 eggs, and that the ¢fresh-water herring” or alewife has, in pro-
bortion tg jtg size, four times as many eggs. This naturally great capac-
1ty for reproducing itself is what one takes advantage of when one at-
tempts wity hatchﬁxg-appamtus to protect the young from falling a prey
to itg natural enemies. Even a small number of herring will, provided
their reproduction is protected, be able to increase to a great shoal in
the space of o few years, and with this consideration in view it becomes
anen tirely practical economy to liberate millions of young every year and
allow the fishermen to catch the adults for the fish-market. From one
ﬁshing'-place' it is stated that they yearly set free 4,000,000 to 5,000,000
young shad, and that the fishing steadily improves, so that now they
cateh hetween 300,000 and 400,000 pounds of mature shad. )
It was after a little practice in the art that they succeeded in hatching
out thig herring-species, which now appeared so greatly increased. DBe-
Ore they had confined themselves mainly to salmon and trout, whose
atching was an ancient and well-known matter in Idurope. And after
the Successful experiments with the shad itself they did not neglect
e.se Specics of fish, because salmon and trout are far more valuable
Articles, and the California salmon especially is celebrated for its agree-
able flavor, They applied themselves very diligently to their multipli-
Cation ayq distribution to new waters. For the illustration of th%s WOI:k
shal erely call to mind the opcrations on the Columbia River, in
regon, ang only add here that in 1875 11,000,000 of salmon-eggs were
Collected ot the establishment of the United States Government, which
Were sent eastward to the waters of different States; this shipment
3mounted to not, less than 20,000 pounds, including the packing. Irom
another river were sent 5,000,000 eggs, packed in boxes of 50,000 each.
o this scale they prosecute the work now with unabated vigor and
With the mutua] co-operation of the different States.
The economical question will indced be of great interest for Norway.

“In a report rrinted in January, 1878, and which I have just receivod, it is smtc.d
that it ig considered certain that the “adult shad will roturn to the plo:co where it
:“’39 set free when young.” And by the fish-commissioner of California it is reported:
“Shud were in 1876 and in 1877 right abundant in the Sacramento River” . ., |

There can ho no doubt that the first shad which were brought from the Hudson

iver in 1871 have beon out in the depths of the sea and have now returned and
8pawned.”
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In the numerous reports which I have read I have, however, found

very little concerning it, so I cannot state in dollars what it will cost to
hatch out some millions of salmon or shad. At the same time I have
seen that the gathering of salmon-eggs, according to a statement, is
becoming less expensive each year, and that the profit steadily increases.
The same was still more the case with the shad, which yields so remark-
ably many more eggs. In the large establishments it is managed so that
they succeed in one of them in hatching out a million shad for $1.09,
including all expenses. This million of shad one cannot naturally keep
under his care until they become salable fish. They set free the whole
mass, and it disappears iu the deep to return in about three years to the
shore where it was liberated. It is believed that one-fourth part return
from their wandering about in the sea, where they are persecuted by so
many fish. But even with so small a portion in safety, it must indeed
turn to good account. Because, if one estimate, for instance, that an
establishment hatches one billion in three years at $1.09 per million,
then would this outlay of 81,092 in the space of the next three years
yield a shoal of two hundred and fifty million shad. If only 2 per cent. of
these are caught, one will then get five million shad, which would amount
to from ten million to fifteen million pounds of fish, worth at least 11
cents per pound, which is 273,000 to $409,500 gross receipts. This cal-
culation will seem, however, so exaggerated that, perhaps, no one will
accept the result. One can, therefore, take off, deduct freely, and reckon
on getting merely 10 per cent. profit, and then it reaches $27,300 to 840,950
gross profits from the young shad hatched out for 81,092,
- Ihave been informed that this shad (and the alewife also) might be
particularly adapted to our Norwegian fiords. Lately I have come to
the belief that an experiment in this direction will be worth the trouble.
If one could, along the Norwegian coast, for an outlay of several thou-
sand crowns, cause some shoals of shad to visit the coast annually, there
would be a possibility that an attempt would be made with our own
herring; perhaps it would multiply just as rapidly. With the American
experiments in sight, I cannot, for my part, consider it a bold idea to
contemplate the possibility that one, by skillful hatching, might be in
condition to make up for the vanished spring-herring. But what will it
cost?  'With the above calculation as a clew, the price would not appear
to be great. But the point for the Norwegian berring concerned is this:
that no one yet understands hatching it, scarcely how to use an appa-
ratus; yes, indeed, no one knows how long it takes before it will mature
or become salable. The prospects so fur are indeed uncertain, and it
is perhaps far too early to suggest the idea. It is also with a certain
risk that I at present entrust it to paper and—publicity. However it i8
allowed to stand as my calculation. .

With regard to the expense of hatching salmon and trout, they have
in Europe varied experience in these branches. But the Americans
maintain, as previously remarked, that they have carried the business
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uch farther, and hatched them both more safely and cheaper—uniformly
cheaper. It will, therefore, be interesting to see the prices of salmon-
€€gs. I shall first, however, premise the remark that, according to the
statement, salmon of both sexes must be bought from the fishermen
and then brought to the establishment to spawn. The expenses of this
Plan naturally become considerably greater than with the little shad,
l?ecause salmon ready to spawn are costly. The table refers to an estab-
lishment in Penobscot, Me.:

\
Number of eggs [ Prioe per 1,000
Year. per fish. - eggs. |
651 $16 25
2, 268 425
3, 560 273
2 00.

5,151

In the last-named year 3,039,000 salmon-eggs were gathered, assorted,
and packed for the price of $2 per thousand eggs; the whole operation
Cost $6,000. A similar condition obtains with the trout; but, notwith-
Standing, this is so profitable that this hatching is carried on as an
mdustry by fishermen and countrymen. And so great importance do

€y attach to the general distribution of salmon and trout in all waters,
that the fish-commissioner ot the State of New York Las decided that
the State establishment, which can now produce the young indefinitely,
shall geliver to every owner of small streams or lakes as many young
38 be desires to plantin his waters, whereas hitherto only the great waters
Were supplied. They desire that the edible fish shall spread to all
Watel‘s, even to the smallest streams and ponds.

0 conpection with this benevolence and generosity with which the
fishery.inspectors are animated, to oblige all interested, it should be
Mentioneq that they instruct the people in hatehing and rearing young

Shes.  Ang the work enlarges so as to include more and move kinds of
fishes, 5o as tosucceed gradually by study and experiments in learning the
Peculiaritieg of the fishes concerned, and what there is to notice with
Tégard to the temperature of the water, the nature of the bottom, arti-
cles of food, &e. For this study material is collected from the whole
World; even from the interior of China information is seen to be brought
0{1 breeding; and it was, therefore, not surprising to sec that the Norwe-
8lan spring-herring question also, and the dispute between Axel Beeck
and Ossian Sars about their new herring-theory has found a place in the
Official reports. In a fishery-meeting in New York in 1877, to which I
;Vas invited, they wished even to have an account of the Norwegian
egal_ Provisions for the preserving of fish, on which occasion I,on a
sI_>ecml summons from the directors, was obliged to come forward with a
discourse, A fishery-inspector from Holland also, who, by chance, was
Dresegt, was questioned on his country’s fishery-relations.

Besides the proper fish hatching and rearing they have also applied



108 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

themselves to cultivating and raising oysters, lobsters, frogs, eels, &c.
The so-called oyster-culture, with which is next intended systematic
preserving and capture, is a great business, without a parallel in any
country.*

From what I have here communicated in extracts and brief summa-
ries it will presumably be evident that the American example contains
a stirring invitation also to Norway to develop her fresh-water fisheries,
which are now greatly neglected.

X.

LIFE ON BOARD A FISHING-SCHOONER AT SEA.—MACK-
EREL-CATCHING WITH THE PURSE-SEINE,

After having waited some time for an opportunity to go to sea, to wit.
ness the business out there, I succeeded in getting a promise of a place
on board the schooner William Baker, Captain Pearce. It was an old
vessel, but a good sailer, and the eaptain was recommmended to me asan
experienced, enlightened, and generous man, who would take much
interest in communicating to me all the information he could give. He
had carried on the herring-fishing at Labrador, halibut-fishing off the
west coast of Greenland, and was now determined to prosecute mackerel:
fishing in the sea north of Boston.

Late on a rainy evening I was informed that the vessel was now ready
to sail, in Gloucester Harbor, and that I could come on board. XNeither
the weather nor the vessel particularly invited one out in the dark, foggy
night. But after being shown a tolerably good Lunk astern, where
besides myself four of the crew had quarters, I soon found myself adjusted
and anxious to get under sail. Early in the morning we cast loose and
the vesscl hauled out into the channel. But the wind was still; we
could make no headway. While we waited for the wind a portion of
the crew passed away the time by taking a bath and swimming out in
the deep. Their invitation to me to swim a race with them I wasin the
notion of accepting, when the signal was given to make sail and get
under way. All came on board, took off their swimming-clothes, put on
dry clothes, and caught hold at the anchor-breaking and later at the haul-
ing-out sothat itwasa pleasure to secthem. The brutalexecution ofdis-
cipline, so often censured on American merchant-ships, did not exist on
board here. The whole crew were native Americans, active and experi-
enced fishermen. They associated with one another with good-will, eat-
ing at a table common to us all, and carried on their work with mutual
satisfaction. Neither beer nor whisky is found on board; but warm

*In oneof the last official reports to the United States Government is found printed
n full description of the oyster-industry in the United States. Here, according to the
older statements, the whole oyster-trade is estimated to amount to the sale of
4,000,000,000 oysters, worth about $69,250,000. To this may he added the profit of
other shellfisheries, and of the oyster-shell, which is burned into lime,
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coffee and tea can be had from five in the morning to six o’clock in the
evening, In other respects the victuals were good and nourishing, con-
sisting mostly of beef, pork, all kinds of fresh fish, different kinds of pie
and budding, sometimes vegetables, with eggs occasionally ; in short,
about as in g frugal municipal family in Norway. The men were not
hired, but had naif the weight or a half share of the profits, which were
Calculated after the expenses of salting, packing, barrels, &c., were de-
ducted. The cook, who besides the usual work in ecatching had to
Prepare the meals, got besides for his part $27.30 per month. The trip
JUSt ended had been made in three weeks and had yielded a profit of a
little Over $81.90 net per man, which is considered a very good trip. The
Crew in herring-fishing, on the contrary, is generally hired. They ship
at $10.92 to $13.65 per month for young boys; $32.76 to $40.95 for able-
bodied fishermen. :

After being under sail a couple of days we saw a whole fleet of mack-
€rel-schooners. There were between 80 and 90 sail, some of which had
Iade a light catch. We rassed some steamers which carried on men-
laden-ﬁshing, and which went into port every evening to unload. These
vessels were quite recognizable by this, that they had two men on the
lf)Okout in the cross-trees, on the foremast, and the rest in boats prepared
f(_)r fishing, Among other sail we passed also an old-fashioned French-
Tigged vessel, which carried on mackerel-fishing with trolling-lines ; the
Vvessel was belayed and went before the wind. A crew of ten men stood
to leeward, and each man with at least two hand-lines, which he inces-
Santly cast out and hauled in, while two men ground bait (in a hand-
Will) anq threw out “chum.” The catch was poor, and the mode of
“atching, jtself, most tishermen had given up for capture with purse-
Selnes, which have superseded all other implements. ,
_ While crossing back and forth we often saw mackerel-schools playing
1 the water, but they vanished suddenly. The folks told me that one
¢ould smell mackerel as well as menhaden when tho large schools of fish
Were in the water. I entertained doubt of the truth of this information,
b.u‘t In the following week I became perfectly convinced of its authen-
ticity, Early one morning one of the crew said that he smelt menhaden,
and went immediately aloft on the foremast to discover the school. A
half houp later we saw a school playing on the surface of the water 4
Was large mackerel. In haste everything was made ready; the purse-
seine, which lay on the after hatch coiled up in a bundle and wet with
brine (to prevent rotting), was quickly flung down in the seine-boat,
which wag kept constantly in tow; next two small boats set out, s0-
calleq “dories”, flat-bottomed, light-rowing boats, half “sjegte” and half
lighter. These are said to be the best fishing-boats known. When all
Was ready I leaped down into the boat, and away it went. After a half.
hour’y rowing the seine-boss found that the time had come to Tow in on
& large school, which played quite delightfully. In three minutes the
Selne, of about 250 fathoms, was rowed out and cast in & circle around the
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school. After ten minutes more the seine was pursed, and in it they es-
timated that they had caught 300 barrels of mackerel. A dory was sent
with a message on board the schooner, which was managed by the cap-
tain and a small Doy ; after a little manceuvering the schooner sailed
close to the seine, got a portion of the cork-line on board, so that the
catch was brought between the vessel’s side and the seine-boat. A large
dip-net, with tackle and a long handle, was made ready, and in a few
minutes the living mackerel were thrown upon the deck by the half-
barrel. The captured fish in the seine became, in the mean time, very
uneasy, and rushed from one side of the seine to the other; suddenly the
seine burst in many places; they sought to haul in the seine, both in
the boats and on board, and after much trouble they succeeded in retain-
ing and heaving on board a total of about 50 barrels. The rest of the
mackerel escaped through the large holes in the seine.

As soon as the catch was secured on hoard they took in all sail and
began on the preservation of the mackerel. With small dip-nets the fish
were thrown in a square trough, and from this, as they were cut and
washed, they were assorted according to size. The fish was split or cut
in the belly (?) about as cod which are manufactured into split fish.
While sprinkling them with salt they give them some slight cuts in the
back to make the flesh swell and give the fish a fatter and fuller appear-
ance. This is a trick which both the sellers and buyers understand.
Twelve men are engaged at a time with the salting, while the remaining
two men examine and repair the seine. In the space of two and a half
hours 47 barrels stood veady salted. For every four barrels of fish wag
required one barrel of Liverpool salt, the packing being done later on
shore.

The next morning at 6 o’clock we were again in the boats, wmade a
new cast, but caught nothing. At 8 o’clock we were again out, went
half way round with the seine, when the whole school sank to the bottom.
‘We caught nothing. The mackerel were wild and shy, played a little
at the surface of the water, but vanished quickly, to emerge again farther
away. The mackerel-schools were very large this day; for as far as we
could sec on all sides they were playing on the surface of the water.
We made no catch notwithstanding. The captain’s attempt to entice
the schools with “chum?” also failed. At 11 o’clock we again made a
cast, but took only eight mackerel. At 2 o’clock p. m. we made the
fourth cast and got a couple of barrels; at 4 o'clock, another cast, and
took 10 barrels, but small mackerel ; and at 6 o'clock we made another,
but got almost nothing save small fish. This was a laborious day; but,
notwithstanding, we were the next day, at 5.30 in the morning, again in
the boat, made a cast, but instantaneously the school turned around and
made their escape. We saw many schools also this day, and at 6.30 we
were again on the way after one. This time we were successful, They
estimated the catch in the seine at 400 to 500 barrels. They were very
large and fat mackerel. After some trouble, the vessel sailed to us, got
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a D(?l'tion of the seine on board, and the taking in the fish was about to

€. But the fish were very uneasy in the seine; sunk to the bottom
With such force that the boat was on the point of capsizing, although we
blaced eight men on the other gunwale to counterbalanee the mackerel.
At one time a]) went smoothly enough to haul in on the seine and make
the purse smaller and smaller to prevent the frantie rushing of the mack-
crel. Byt suddenly they sank again to the bottom, careened the boat
“Over so that we took in a quantity of water. We were scarcely ready to
Place Ourselves on the other gunwale when we felt that the boat sud-
deuly righted jtself and lay still. The most knew what had happened;
16 Was that the mackerel succeeded in breaking the old seine. Through
2 large hole, which became larger and larger, about the whole school
Scaped; and although we in all haste hauled in on tho fragments and
tried to form a new purse, we succeeded in saving not more than five in
the whole 500 barrels. .

At 0.15 we set sail for the nearest port; it was considered useless to
a“fempt- to mend the more than half worn-out seine. After a day’s quick
Sailing, we reached Boothbay late in the evening. In the harbor lay
& Schooner just arrived, which was filled to the rail with fresh-caught
Mackerel. The crew worked the whole night in preserving them. With
TeSignation our crew saw this work. Had we had a better seine, we
Would also have had remunerative night-work in salting some hundred

arrels of mackerel. The next morning I left the vessel, to return to
loucester by steamer and railroad.

In this way 600 to 700 schooner-rigged vessels carry on mackerel-
C&tching out in the sea, and almost exclusively with purse-seines. They
3T of from 120 to 150 tons burden, and 10 to 14 men for crew. I have
S€en the statement that one, as a rule, can calculate that each schooner

Uring the summer catches 1,000 barrels, at $10.92, which would give
_86;552,000 or $7,644,000 as the aggregate profit. The catch, however,
S Quite variable; some successful vessels have caught many thousand\
barrelg 4, a season. The fishing begins in April or May, far south on
the Coagt. Then the mackerel are fat. The fishing-fleet follows them
Borthwarg week after week, and in July or August they have advanced
38 far north as Nova Scotia. Thercupon they bear southward again.
.‘he mackere] have now become very fat and large; the catch is then at
Its best, I September the schools are in full retreat to the warmer
Waters again; and in October and November the fishing closes.

Salted mackerel are submitted to public inspection. Thaey are assorted

nto three numbers, the prices of which in August, 1876, are subjoined
ere: .

Length of fish. Number per barrel. ‘ Prico per bLarrel,
No. 1, 13 Bnpy $
. Loglish inches ............... About 140 $16 38
No. 2,11 English tnehes 112100710 Abont 240 764
0.3, under 11 English inchos. ........ Abont 350 and over G 00

[€\)
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For No. I’s with the heads cut off is obtained $5.56 more than for com-
mon s, For packing, barrels, and inspection, is estimated on the aver-
age 81.91 per barrel,

The same schooners which prosecute mackerel-catching go partly also
into the herring-fishing ; the best fat-herring fishing begins in the mid-
dle of August and continues at Newfoundland and Labrador until about
mid-winter. In the winter months are caught also large fat herring.
Alternating with this fishing the same vessels carry on in part cod-fish-
ing on the Great Bauks, and halibut-fishing there and oft Greenland.
These fisheries I had not the opportunity to make myself more familiar
with, as it would have taken a long time to follow the vessels out on the
banks and see them. But with regard to the pr(.)ﬁt; in general I can
state that it is about as in mmackerel-fishing, with the ditference, how-
ever, that the herring-fishing yields something less than $3,560 to 8,190
to a schooner for the ‘secasqu, while bank-fishing for cod and halibut
yields something more, namely, as much as 10,920 to $13,650. How-
ever, the halibut-fishing fluctuates greatly, it is said ; since it may some-
times yield a far greater profit, of which one has an illustration in this,
that a vessel has brought its owners about $27 ,300 profit in a year, and
that skippers have carned from $1,638 to $5,560 for their share.

A description of the universal implement for the capture of mackerel,
menhaden, and herring, namely, the purse-seine, I have already sent to
the honorable department in a printed letter. Besides 1 have treated
of the purse-seine in a couple of articles in the ¢ Bergen Post” last sum-
mer, in which I gave an account of a trial trip with a Norwegian purse-
seine of hemp thread. This trial trip, at which I was present by re-
quest, after four days’ sojourn at home on my return from Philadelphia,
-‘was made from Stavanger and required 14 days’ time in the beginning of
June. The result arrived at was briefly this, that even a large, heavy
purse-seine of hemp thread may at a pinch be used for the capture of
herring, but hardly of mackerel. However, we saw only herring, but
not a single mackerel, which could hardly be expected either, since the
weather was cool and partly stormy near the coast as well as twenty
miles out in the North Sea. That a large purse-seine of about 200 fathoms
is not suitable arises from this, that it is cumbersome to handle; the
thread . alone in a hemp seine is about 50 per cent. heavier than in a cot-
ton seine, and the heavier the seine is, the more cork and lead must it
have; from this it follows again, that heavier twine must be used ; one
gets also a far heavier implement, and for its management is required a
larger crew, which again involves a larger boat—in short, step by step
one departs from the chief qualifications for the purse-seine’s cardinal
virtue, facility of management united with strength, by which its whole
cost as well as the cxpenses of working it are not so inconsiderabiy
greater at the same time that the profit in general must be diminished.
The fact that the purse-seine in question later in the summer caught
muckerel partly shows that it should not be entirely rejected.
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Another N orwegian purse-seine of hemp thread, procured in Bergen,
Was used north of Doore in the summer-herring fishing ; it was, though
more nearly perfect, yet larger and more massive; but it caught a fow
herring. Some errors and inaccuracies I had occasion to point out and
bartly remedy in both of these. In the southern spring-herring district
1:n the winter a partial attempt was made with more or less unpractical
Imitationg of purse-seines, as the common herring-seines were fastened
tOthher; concerning these attempts I think it should be said that they
Surely injure rather than benefit the matter; because they must as a
Tule bring disappointments and indirectly weaken the desire to make the
Attempt with a proper and easily managed hoplement. In Sweden and

‘ermany also they wish now to experiment with American purse-seines
of cotton; thither were sent, after the receipt of orders, many small
models with descriptions from Norway. '

The purse-seine i8, however, fully disenssed in Consul Joakim Ander-
Sen’s int}eresting communication on his operations as a juryman at the
Exhibition, I shall therefore not occupy wyself further with it, but take
leave of jt by closing with a little note, which has its special interest:
The American ‘purse-seine is arranged on exactly the same principle as
that which forms the basis of an implement of capture for herring in-
Vented by Berent Chr. Vedeler, of Bergen, now deceased, on which he,

Y & supreme resolution of the 12th of March, 1859, received o patent
0T five years, A drawing and model of Vedeler’s purse-seine are tound
0 the Polytechnic Journal for 1864 (the timo registered by engineer N.

- Brun, . M), pages 123 and 124, Trom this it is seen that it differs
very slightly from the Aumerican ; the difference is essentially this, that

edeler allowed the pursing-rope to run in rings along three sides of

© Seine, while the Americans more practically let, the pursing-rope run
ouly along the bottom line. Moreover Vedeler decided that his seine
ought to he ouly 40 fathoms long and 10 fathoms deep, also only a sixth
bart of the usnal size among the Americans for Iarge seines.  Since Ved-
eler sajq nothing about the thread, I assume that he has used liemp
thread’ Which, as before mentioned, is not used in America, where cotton
th.r ead iy ¢onsidered far more suitable and the only proper thiug for purse-
Selles. Tt iy not so unlikely that Vedeler’s patent is the fist entirely
origing) invention, and that his invention, like so many remarkable ones,
.as found itg way to America, and there received the merited apprecia-
tion and sueh 5 practical adaptation that it has become the most impor-
- tant implement for o very considerable business. In any case it seems
to me that My, Vedeler’s invention descrves mention and his talent to ba
Commemorated at this time, since his original idea returns to its native

: la\nd in improved form now to find in all probability full appreciation.*
* The pu
Translator.

8 F

Tse-seine was in use in America in its present form at least as carly as 1855, —
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XI.
CONCLUDING REMARKS.

As one will have seen, I have treated only of what is especially pecu-
liar in the American fishery business. Ihave only occasionally and quite
hastily touched upon what there is in common to the Norwegian and
American relations. The task which I set myself was to find out in
what direction the development of America’s fisheries went, as I believed
that therein would be found the cause of the growing superiority of the
Americans as fishermen and fish-dealers. If I bave succeeded in show-
ing this, and that the track in which development proceeds there must
lead to great profits above the present average, then I may flatter my-
self that I have given those most interested in Norway’s fisheries some
useful hints. That I have not been able to exhaust everything, is evi-
dent ; I have not dared to extend my treatise over the entire field, but
was obliged to confine myself to several points so as to be able to give
something collected and complete. Since one for so many years fre-
quently has heard complaints, for instance, about the management of the
herring, the herring-barrel’s capacity, the handling and drying of split
cod, &c., I consider it useless to repeat or support these current com-
- plaints in the survey of the state of things in America; besides, there is
doubt whether the Norwegians, just in this respect, had so much to learn
from the Americans.

‘What Norway needs first and foremost is an enlarged market for its
products. So far as the herring are concerned, this may in part be at-
tained by using better barrels, which will endure longer transportation
without allowing the herring to become dry of pickle. Beyond this
there is indeed nothing new for the management of herring. But for
the fishery-products in general more is required ; they must have more
varied preparation and not be exclusively salted, pickled, or dried.

These modes of preparation will no doubt be demanded by the most
important markets for Norwegian wares; but it is certain that both
fresh and oil-prepared articles may also find profitable markets. And
indeed the more variety one employs in the treatment of the raw mate-
rial the less will one be liable to suffer from overfishing and overproduc-
tion. When we employ new modes of preservation we will find new
markets, and when we secure more markets we will make more profit-
able sales. _

In discussing the American traffic with fresh fish in ice, their storing
of fish in a freezing-apparatus, their import and export, preserving ar-
ticles and treating them with oil, I have sought to point out how the
fish-traffic is developing in America, and thereby also indicate in what
direction, in my opinion, we also ought to go to work in Norway. In
treating of the American hatching-operations and what is therewith as-
sociated, I have wished to point out what means they have at hand for
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increasing the country’s profits from the lesser fisheries, yes, perhaps,
bartly even for creating new and quite important fisheries. In finally
discussing the arrangement and use of the purse-seine, I have sought
.to direct attention to an implement of capture which we stood greatly
0 need of, namely, an ‘instrument with which one can fish in the open
5ea, and among other fishes catch also the herring, which will not resort
to the shore, It seemns to me that much might be accomplished with all
the implements here named. The fisheries in our country, it is true, are
associated with so many ancient traditions and continue in many parts
In 80 little developed proportions, that it could not be expected that new
l(.leas should be accepted at once, to say nothing of a complaisant recep-
tion ; but, perhaps on that very account one should labor the more dili-
8ently to extend in this field an acquaintance with improvements and
hew methods of work. ‘
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VIL—SHORT INTRODUCTION TO THE PROPER CARE AND MAN-
AGEMENT OF THE BALTIC FISHERY.

By II. WIDEGREN, Stockholm, 1874.*

THE FAUNA OF THE BALTIC.

The fish living in the Baltic are either such as live and propagate ex-
clusively in salt water, e. g., the herring, the small herring, the codfish,
the flounder, and others, or such as must properly be considered as fresh-
Water fish, but which can live and propagate in the but slightly briny
Water of the large and small bays and inlets of the Baltic. The fresh-
Wa}ter fish which are also found on the coast of the Baltic and form the
Principal objects of the fisheries, are the perch, the pike, the roach, the
bream and other carp-like fish, as well as the burbot. DBesides these,
there are found in the Baltic several kinds of fish, which, like the salmon,
th? grayling, the gwiniad, and the eel, must chiefly be considered as
Migratory fish, staying sometimes in salt water, and at other times,
Principally during the spawning season, in fresh water.

In consequence of the character of the fish-fauna of the Baltic, the
i“Shel'ies carried on in its waters are not only sea-fisheries in the proper
15:11{130 of _the word, but also such fisheries as are carried on in our Swedish
wh'es’ with which many of the inlets of the Baltic—especially those

ich only through narrow and shallow sounds are connected with the
outer coast—show the greatest similarity in regard to those conditions
Which have an influence on the fisheries.

As we are going to give a short introduction to the care and manage-
;ﬁe:tf of the Baltic fishery, we will first consider the fishery carried on
fro € inner ba'ys and inlets of the Bult?c, and which, to distinguish it
“r(;nkthe herring and other seca fisheries, is by the fishermen called
usec t:ﬁShel‘y” or “coast-fishery.” In this treatise we shall chiefly make
m of the latter name as more expressive of the idea, as this name

entions the locality where this fishery is chiefly carried on, viz, the
Coasts of bays and sounds.

Kort Vﬁgledlﬁ“g for Ostersjii-Fiskets riitta viird och bedrifvande af H. Widegren.

StOCkhOIm; 1874, Translated by Herman Jacobson.
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L

THE COAST-FISHERY ON THE COAST AND IN THE BAYS
OIF THE BALTIC.

In order to carry on the coast-fishery in the proper manner, the first
thing required is an exact kunowledge of the mode of life of those fish
which are to be canght; and, secondly, an intimate acquaintance with
all the fishing-implements employed at different seasons of the year.
To do full justice to the subject would require more space than can be
allowed in a short introduction ; we shall, therefore, only give the most
important points which should be known and observed by a successful
fisherman.

Kinds of fish caught by the coast-fishermen.—The principal fish found
on the Swedish coast of the Baltic and in its bays and sounds are, the
perch, carp, crucian, tench, roach, chub, Cyprinus vimba, bream, pike,
salmon, trout, gwiniad, Salmo albula, burbot, and eel. As useful cither
for bait or as food for larger fish we must mention the ruff, the stickle-
back, the minnow, the bleak, and the smelt.

Mode of life of the above-mentioned fish.—All the above-mentioned fish
have this in common, that at certain seasons of the year they visit cer-
tain places on the coast and the coast-waters, and that every year during

" the spawning season they go to such places as aeem specially suited for
propagating. Although all of them may in a certain respect be more or
less called migratory fish, it has been observed that each one of them in
those waters in which it lives confines its migrations to certain limits, that,
for instance, the perch and the bream, &c., each only visit their certain
bay (and this a bay near to the deep water), and that they scarcely ever
extend their migrations beyond this, the limits of their wandering and
spawning, unless the spawning-places are disturbed or other natural
causes lead to a change. This characteristic trait of the fish, to confine
its migration to certain limits, and each kind and school to select that
spawning-place where it was born, is especially striking with the migra-
tory fish properly so called, the salmon, carp, gwiniad, and others, which
generally go up certain rivers and streams for the purpose of spawning.
By marking young salmon which were on the point of leaving the river
where they were born, it has been proved that these fish, which of all ogr
fish wander away farthest from their regular place of sojourn, nevertheless
return to it regularly. It has moreover been proved that if a whole
school of fish, for example, gwiniad, &c., having its spawning-place in a
small stream, is caught, nofish of this’kind will ever return to this stream ,
although the nature of the water has remained the sawe, and although
they will continuc to go in streams close by, where the fishing has unot
been of so destructive a character. On the other hand it has been found
that fish have left such streams which, by draining, cultivation, or other
agencies, had their natural character changed so as no longer to offer &
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Suitable place of sojourn. Every oxperienced fisherman knows, morcover,
to what g, degree the placing of fagots and the preparing of artificial
Sll)&wning»places attracts fish and induces them to spawn in a certain
Place,

Rules Jor carrying on the fisheries, made in accordance with the character
of the different kinds of fish above mentioned.—The experience which has
been gained regarding the migrations of fish, their extent, and the con-

itions under which they are nndertalken, is of the greatest importance
to the practical fisherman.

In the first place it must not be expected that the fisheries will be
equally produetive every year, unless, especially during the spawning
Season, fishing is carried on in sueh 2 manner as always to leave a certain
quantity of fish in the water, so that the propagating process may go on
Undisturbedly, It is wrong, therefore, as is sometimes.done with us, Fo
use lurge seines and catch the entire school of fish coming to a certain
bay, in the hope that other schools from other parts of the Baltic will
50on replace it. Such a change from their regular route is entirely at
Variance with the nature and habits of fish. Irom what has been said
abOVO, it will be seen that in order to count on continued good fisheries,
the nature of the water should be kept unchanged as much as possible,
and in fact it should in every way be made still more suitable for the
various kinds of fish. Care should therefore be taken not to distarb
Vegetation in those places where fish spawn in spring, and as regards
the figh of the salinon family, which spawn in streams during autumn, it

il be necessary to keep the gravelly bottom, wlich these fish like, frge
from ud, shavings, &c. As for keeping the natural conditions undis-
turbed, it must be mentioned that by excessive fishing—which unfor-
tunately iy t00 often practiced with us—certain smaller kinds of fish, ¢. g.,
the bleg)c and the smelt, are not entirely destroyed, but that larger and
finer kinds of fish are thereby deprived of their natural food, and are

U8 forced to eat their own fry, which of course seriously endangers the.

ture of the figheries, If a man wishes to improve his fishery, and does.
D0t t0 a coptain degree spare the small fish which are of no use for the.
table, ne would make the same mistake as ho who stocks wa-?er with fine
fish wighoyt supplying them with the necessary food. It is moreover
_Well known that in spring the fish generally go on grassy bottoms and
1R Small brooks and streams for the purpose of spawning ; that after this.
they go in deeper water, and later in summer stay at a certain depth;
th.a.t; in autumn they again seek sandy or grassy bays, and finally in
Winter either gather in cortain deep basins of the sea or near currents.
From this knowledge it follows, that in order to make the fisheries suc-
“essful, one should attentively follow the migrations of the different
kinds of fish all the year round, observe the exact time of their wander-
Ing from one place to the other, and finally examine the nature of the
bottom and the depth of the sea in different parts of the fishing-waters,

€cause 1 person not acquainted with all these conditions cannot know
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with absolute certainty in which places the fish may be found at differ-
-ent seasons of the year.

A farmer or mechanic who only occasionally engages in fishing, there-
fore, runs the same risk as a bird which, born in a cage, suddenly gains
its liberty. It starves to death on account of its lack of the faculty of
observing and its ignorance of those places where food may be found.
To this must be added the circumstance that a good farmer, accustomed
to handle the plow and spade, does but rarely possess the necessary skill
in using lines and hooks or nets, and will, consequently, not be a very
successful fisherman. Fishing should, therefore, only be carried on by
persons who have been able to gain some practice in it, and who can de-
vote their whole attention to it; and those who have such small fishing-
waters that it wounld not pay to keep a special person to take care of them
would, therefore, do best to club together with some of their neighbors
and let out their fishing-waters to skilled fishermen.

After having thus given the most important rules which should be ob-
served with regard to the mode of life of fish, and after having likewise
pointed out the way in which our fisheries could best Lo furthered and
protected, we will briefly mention the way in which a fisherman should
go to work, the methods of fishing, and the fishing-implements whiclt can
and should be used at different scasons of the year.

Various ways in which the fiskeries may be improved.—Rarely, or per-
haps never, do we find a sheet of water which is so favorable to the
propagation of the different kinds of fish living in it that its condition
could not in any way lLe improved, that is, inade more convenicnt and
suitable for the spawning of the fish. Just as the farmer must be very
careful to water, to plow, dig, and fertilize his ground, because, being
left to itself, it will be overrun with weeds and will not yield the produce
which, with some care, might be expected from it, thus the proprietor of
fishing-waters must take care of these waters and aid nature Ly artificial
propagation, and make the water a suitable dwelling-place for the young
fish, and protect these as much as possible against their enemies. The,
propagation of fish fortunately goes on under such eonditions as to en-
able man to extend considerable aid to mature; and to give this aid
should be the first duty of every proprietor of fishing-waters who has his
true interest at heart.

Of our common fish, the perch, the pike, bream, roach, and other carp- ]1ke
fish spawn in spring or early summer, whilst the salmon, gwiniad, char,'
and burbot spawn in autumn and winter. Most of the fish which spawn
in spring lay their roe on pieces -of wood, aquatic plants, algwe, grass,
reeds, &c., to which the roe remains sticking until the young have
slipped out. This is the case with the perch, for example, which lays its
cggs in bag-like heaps on pieces of wood or on reeds, as also with the roach,
whose roe is in separate grains, fastened to pieces of wood, stones, or
aquatie plants found near the shores of lakes. The pike, the bream, and
the tench and other carp-like fish lay their eggs on grassy hottoms or
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among aquatic plants, These fish love to lay their eggs in places where
there js a current, as in small streams, the mouths of brooks, &c. The fish
of the salmon kind, on the other hand, lay their eggs free, not fastening
them to any object, and select for this purpose gravelly and stony places
in brooks and rivers, on whose free bottom they lay their eggs. In
order to protect the eggs which have Leen thus laid the fish of the sal-
mon kind beat the bottom with their tails, in order thus to cover the roe
With gravel and sand.
. Every one who intends to further the propagation of fish and thus to
lmprove the fisheries maust, in the first place, ascertain how those fish of
Which an jncrease is desired spawn in nature, and then to arrange his
course of action in accordance with the knowledge gained. As regards
the fish of the salmon kind, whose roe generally takes a longer time for
de"elobmg, experience has shown that their number can best be in-
Creased by protecting the fish during the period it stays in the streams
and iy occupied in spawning, and also by introducing artificial 1)1‘0]»1{;'?.-
tion, that iy, impregnating the roe in an artificial manner and keepiny it in
&Decial establishments until the young fish are large enough to take care
of themselves. As there can be no question of establishing hatching-
Dlaces for fish of the salmon kind on the Laltic, as these would have to
€ made in Lrooks and streams, this is not the place for deseribing the
arrangement of such establishments; but we shall Lere mention the
Various means by which fish-waters may be improved.

If it is the intention to inerease the number of those fish which spawn
I spring and whose roe is fastened to branches and other objects in the
Water, the owner of the water must, first and foremost, see to it that
Such objects are found in the water. This is all the more important as
througl the destruction of the forests, the draining of the marshes, and
the gragyal rising of the Scandinavian peninsula, the natural spawning-
Dlaces, at least in certain localities, are diminished or deteriorated. By
Placing iy, tpe spawning-places, a short time before the spawning-season
C{)lnmences, fir branches two to three yards long, or fagots, or by laying
Dleces of 500 on the bottom of smaller sheets of water, or by planting
dqQuatic plants which it is known that the bream and other kinds of
fish brefer to lay their roe upou, matural spawning-places may be
ueh jmproved, If such care is to be further extended to the young
fish Special ponds may be dug and their sides clothed with fagots or
Suitable aquatic plants. A number of fish which are about to spawn
are then placed in these ponds, where they lay their eggs on the fagots
Or plants. The branches, full of roe, are taken out every day and placed
I a3 smaller pond 2 feet deep under the water, which by a hedge of
fagots is separated from the outer sea, so that large fish and crabs may
€ prevented from entering the pond and destroying the roe.

The bream, pike, and ide, which last-mentioned kind loves to lay its
€ggs in flowing water on a grassy bottom, may be inclosed in separate
Staller basins at the mouth of brooks and streams where the above-
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wentioned natural conditions are found or can be artificially procured,
After the fish have laid their eggs they are caught and taken out, whilst
the roe is, of course, left on the grassy bottom until it is hatched. The
voung fish are then allowed to go free if such is their desive. By these
and other similar tfeans the number of fish in a bay may be considerably
increased. It is evident, however, that these means will help but little
unless measures are taken to prevent the young fish from being caught
in nets with small meshes or with other fishing-implements. Care must
also be taken that the schools of fish in one and the same sheet of water
are not, by excessive fishing, diminished to such a degree as no longer
to be able to propagate their species at the rate necessary for keeping
up their numbers. He who cuts down the tender blade will never reap .
any grain, and he who only sows one-tenth of the seed which his field
ought annually to yield, will never have a full harvest. It is evident,
therefore, that the owner of fishing-waters must not only employ the
above-mentioned means for increasing his number of fish, but must also
see to it that the spawning process is not disturbed and that the tender
young fish are properly protected. With the view of obtaining this end
and in view of the fact that fish will wander from one sheet of water to
the other—thus making it possible that one owner of fishing-waters may
disturb the fisheries of another—the common interests of the proprietors
of fishing-waters imperatively demand that all carry on their fisheries in
a manner suited to the naturc of the fish and the peculiar condition of
the water. He who desires to reap a full harvest from his fishing-waters
must, therefore, not ogly himself carefully observe all the rules necessary
for preserving and protecting his fisheries, but he must likewise see to
it that his neighbors do the same. Wherever such rules have not yet
been adopted it will be in the interest of the owners of fishing-waters to
introduce them as soon as possible, as only after this has been done will
there be any reasonable hope that the measures for improving the fish-
eries will be successful.

With regard to the nature of the fauna of our Swedish coast, there
are chiefly two rules which ought to be observed in fishing, and these
are, not to fish with nets during the spawning-season, and not to use
nets whose meshes are shorter than one decimal inch, except in.cases
where bait is to be caught. Just as important as it is in spring to pre-
pare suitable spawning-places for the fish, it will be to see to it that the
above-mentioned rules are not transgressed during the year. Where all
the possible means have been employed for aiding the propagation of
tish, and where only suitable fishing-implements are used, the owner of
fishing-waters, like the farmer, must not miss the harvest-time. Human
ingenuity bas, fortunately, in course of time invented so many methods
of catching fish, that lie who is well versed in thesec methods may derive
a benefit from his fishing-waters nearly all the year round without using
methods of fishing by which the young fish are destroyed, or by whick
the future of the fisheries is undermined.
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Seasons and implements for the Baltic coast fisheries.—As the pike be-
gins to Spawn earliest in spring, and as it is a voracious fish-of-prey which
should not be spared too much, it should form the first object of fishing.
For thig purpose it is necessary, before the ice is completely gone, to
close the entrances to the larger inlets by brushwood. As the pike in
most parts of the country begins to spawn much earlier than other fish-
Spawning in spring, nets may be used, at any rate in the beginning of
this fishery, Towards the end of April or the beginnfag of May, when
the perch, the roach, the flounder, the bream, and other fish commence to
SPawn, net.fishing must, of course, be stopped, and stationary nets should

C used, placed at right anglcs with the shore, and so as not to close the
entrance to the smaller inlets where these fish usually spawn. Whilst
the ice lasts, traps should be set for catching bream. Bundles of brush-
Wood are algo laid in May with traps for catching roach. Those roach
Which are caught during the spawning-season should be kept in marshy
Waters in a convenient place, so that during summer they may be used
for bait, In the same manner smelt and bleak are also caught with large
Dets, and are used for food or for bait. It must be mentioned that fish
Caught quring the spawning-season will live much longer in marshy
Waters than those caught when the spawning-season is over. A wise
ﬁsherman, therefore, will supply himself with as much bait as possible
(llu'ing the spawning-season. Besides nets and traps, wicker-baskets
are used during the spring spawning-scason for catching perch, bream,
Dike, &e., and are placed as deep as possible, as also the so-called Hertz-
Mman’y nets, which are used at some fishing-stations, and with which gen-
erally a good many fish are caught.

T the spawning-season has closed, fish may be canght during June
flnd J llly, either with fishing-lines in deep waier or with nets in the fish-
Ng-waters and other places suitable for this implement. Different kinds
of fish, of course, require different kinds of bait, live fish, fry, or worms,
according to the kind of fisht you wish to catch, whether pilke, pe‘rch,

Téam, or other fish. At midsummer-time, fishing with hooks and lines
Properly commences. In July, immediately after the bream has done
Spawning', this fish is caught with smaller nets, which have a purse with
largo Mmeshes. These nets, which are chiefly used in the province of
fine (Southern Sweden), are let down from two boats in deep water,
04 in favorable weather a good many fish are caught in them. These
1ets only cost from $4 to 85.50 (American money) apiece. In July and
Avugust, fishing is carried on with seines, common nets, and hooked
Poles. Casting-nets are also during summer thrown out among the
Teeds, and are used for catching all kinds of fish, with or without poles.

_uﬁng the autumn months seines and nets should chiefly be used, espe-
Clally in those Places where the bleak and smelt spawn. But even dur-
g this season a good many fish may be caught in deep water with
deep-water nets. During winter, traps are set in streams and the mouths
of brooks and in the spawning-places of the burbot, for catching this kind
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of fish. In deep bays nets are set during winter, towards which the fish
are driven by poles. Under the ice roach are caught in traps and are
then used as bait for pike, which kind of fish is even caught under the
ice with hooked poles or hooks and lines. By using the methods of fish-
ing mentioned above, at the different seasons, a thrifty and energetic
fisherman may derive a good income from his fishing-water all the year
round.

11
THE FISHERIES IN THE OPEXN BALTIC.
@. THE IIERRING-FISHERY.

The different Tinds of herring which are found in the trade and on the
coast of Sweden.—It is well known that in the sca which surrounds the
Scandinavian peninsula there are found different kinds of herring, vary-
ing in size and fatness, which on certain portions of the coast are
caught, and prepared in different ways reach the great markets under
different names. Nearly all over Sweden the following kinds are found
in the trade: Norwegian herring, griben herring, lodd herring, fat her-
ring, Gottenburg or Bohuskin herring, Kulla herring, Bleking herring,
small herring, anchovies, skarp herring, spiced herring, &e. All these
different kinds are prepared from only two kinds of herrings, viz, the
herring proper (Clupea harengus, L.)—in the Baltic called ¢ stromming”—
and the sprat (Clupea sprattus, L.), of which the former both in nature
and in trade oceurs in far greater numbers than the latter, which is only
canght and prepared to a comparatively small extent, mostly as ancho-
vies. As the ‘“stromming ” is nothing else but a variety of the herring
proper, as Iintend to show later, the termn “herring” used in this treatise
is understood to mean both the herring of our western coast and the
« gtromming.” The sprat can easily be distinguished from the herring
proper by its smaller head and by the circumstance that its ventral fins
are nearer the head than with the herring proper. The sprat, moreover,
on its lower side ends in a sharp edge somewhat resembling a saw, which
is not the case with the herring. ,

The herring, which on certain coasts forms a rich source of income,
has its proper home in the North Sea and the Atlantic Ocean, but is also
found in the seas connected with the above, the Kattegat and the Balfic.
Like other fish the herring has also in course of time undergone certain
changes regarding size, fatness, &c., according to the different seas or
fiords where nature has placed it. These changes have chiefly been
caused by a difference of food not only in the Atlantic Ocean, the Kat-
tegat, and the Baltic, but even in different portions of the Western Sea
and the Baltic. We therefore find that every portion of the sea and
even certain bays have, so to say, their own race of herrings, which cer-
tainly are not a different species from those found on other neighboring
coasts, but which, nevertheless, can easily be distinguished as a different
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variety owing to the surrounding nature. Thus, for example, a larger
kind of herrings is at certain seasons of the year found in some bays of
the Baltic and can easily be distinguished from those herrings which live
and spawn on the outer coast; and the herring found on the coast of Bo-
uslin and in the Christiania fiord differ in size, &c., from the herring found
on the western coast of Norway. These differences have not only given
rise to different ways of preparing the herring and to different names
under which the herring comes in the market, but from them certain
Conclusjong may be drawn regarding the mode of life of the herring,
O which, again, important lessons may be derived regarding the pro-
tection anq the improvement of the herring-fisheries. Even at this day
€Teare many fishermen who entertain the opinion, which before science
haq 8pread more light was quite common, that the herring only acci-
fientally came from remote portions of the ocean to those coasts where
1t is caught, and therefore these fishermen thought to do right by using
€8¢ accidents and catching as many herrings as possible; in other
Words, to fish with the most destructive implements, even those by which
2 whole race of fish would be destroyed. But since experience has
Shown that Norwegian herring are never caught on the coast of Bohus-
40, nor Kylla herring on the coast of Bleking, nor Gottland herring on
© eastern coast, &ec., and since the time and place have been discovored
Where the herring spawns; as well as the mode of life of the tender fry,
1ts place of sojourn, &c., it has been ascertained that the herring—like
he salinon and other fish—has certain limits to its migrations, certain
Places where it spawns, &c. If good herring-fisheries are to continue
On certain coasts they must be carried on in such a manner as not to
c.atch all the fish which come to a certain place either to spawn or to
!lv& Care should also be taken to spare the young fry, because if this
'8 10t done the race of fish on the coast in question may be destroyed,
Slf“}e 10 new race can be expected to come here, and thus a large source
o income will be lost, whilst if the young fish are spared -good fishing
12y be expected every year.
1 severy) places on the Baltic and the Western Sea carelessuess with
regard to the preservation of the race of herrings and the protection of
© Young figh has been severely punished. The investigations which
ave been made for several years, have shown conclusively that carcless
and destructive fishing has contributed not a little to the cessation of
¢ great Bohuslin herring-fisheries, which unfortunately have not yet
Tecovered, chiefly because as soon as a school of young herrings shows
1self on that coast it is immediately caught with nets that have small
Teshes. Near Bresund, in Norway, the herrings used to come to the
CO.aSt for many years, but ceased to come when people began to use nets
With small meshes. To give instances from nearer home we Wwill men-
tion that not So long ago herrings came to the coast near Briviken and
to the mouth of the Motala, River, as well as near Lésingsskiir and
Botilshiist, where large quantities were often caught. But people com-
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menced to use nets during the spawning-season, by which this entire race
of herrings was caught; and since that time fishing has entirely ceased
in those places. Similar instances might be given from many other
places on the Baltic. With these experiences fresh in our remembrance
it will be evident to every one how important it is to carry on the fisheries
in accordance with certain well-defined rules based on a thorough knowl-
edge of the nature and mode of life of the fish, if the future of the fish-
eries is not to be seriously endangered.

To enable the fisherman to judge for himself what is best for the im-
provement of the herring-fisheries in every case, besides those rules
which may possibly have been laid down by a law of the state, it will be-
necessary to give some further information regarding the nature and
mode of life of the herring.

Natural history of the herring.—The herrmg is a gregarious fish and
is generally found in large schools, especially at'the time when it
approaches the coast, which it does regularly at certain seasons of the
year, partly to spawn and partly to seek food in calmer waters both
before and after the spawning-season.

During winter the herring lives in the deep water 0utsxde those coasts
on which it has its spawning-places; but even during this time it visits
the deep fiords, and therefore moves about in the same way as during
summer, which is shown by ‘the fact that in the Baltic herrings may be
caught during the winter with nets placed under the ice at different
depths (from 5 to 24 fathoms), and even with drag-nets in bays and inlets.
During its migrations to and from the coast as well as during its stay in
the deep waters of the open sea, the herring is sometimes near the sur-
face and at other times near the bottom ; and these changes of place are
thought to depend partly on the temperature of the water and partly
on the currents and other natural causes, concerning which, however,
experience has not yet taught us such certain lessons as to draw from
them reliable conclusions regarding the depth at which the herring is
found at different seasons of the year. Tishermen had, therefore, best
make experiments by setting nets at different depths.

The spawning-season varies among the herrings found in ohe and the
same sea, and even the different schools or tribes have different spawn-
ing-seasons, and even in one and the same school all fish do not spawn
at the same time, probably owing to difference of age or to slower,or
more rapid growth, &e.

In the Baltic the herring spawns either in spring or in summer, and i8
accordingly called either spring herring or summer herring. In the
Southern Baltic the herrings continue to spawn till the middle of Octo-
ber, whilst in the northern portions of this sea the spawning-season
closes in August.  The fish spawn either outside the coast on raised bot-
toms at a depth of 131015 fathoms, orin the bays running inland, mostly
in places where the bottom is overgrown with alge. The spawmng is
done very quickly, as soon as the school has gathered in its spawning-
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Place, the whole process probably occupying not more than five or six
hours. The roe is laid on aquatic plants, stones, pebbles, &c. The de-
velopment of the roo occupies a shorter or a longer time, according to
the different. temperature of the water. :

In May, when the water is colder, it takes 14 to 18 days to hatch theroe,
butin August and July, when the water in the spawning-places generally
has a temperature of 14 to 15 degrees (C.) (57.20-59° T.), it only requires six
to eight days. The newly-hatched young fish, which are smaller and more
transparent, than most other young fish, and are, therefore, hard to dis-
tinguish, are g little over 4 inch long, and have, for eight days after the

: l_la't"hi"g ,a bag attached to their body, which hinders the young hernpg
f_“)m being very brisk in its movements during the earliest part of 1t.s
life, Only after the young fish has lost this so-called umbilio:a-l bag it
begins to swim about, gather in schools, and seek food. It is difficult to

* 8certain with absolute certainty the growth and size of the young her-
ring at certain periods of its life, especially as not all the young fish

ave the same ability to gather food, on which circumstance their growth
of course depends. : '

Attempts have been made to raise young fish by placing them in
Small basins and feeding them regularly, but so far these attempts have
Proved unsuccessful, as the young fish did not live longer than five
Weeks, at which time they have reached a length of about 3 inc}x.
During the whole first year of their life the young fish may be found in
the 8pawning-places, both on the outer coast and in the inner bays.

Oung figh, measuring 1 inch in length, may be gsupposed to be about
.tw° months old; at the age of three months they measure about 14 inch
N length, all the fins are completely developed, and the color of the
00y resembles that of the grown lerring, 5o that they may be easily
Tecognizeq as the young of this fish, which formerly could not have been
done, After examining young fish found in the spawning-places one

lli}s felt justified in concluding that the young herrings measuring about

Incheyg jy length, which in spring are found in the spawning-places, are
those fish which have been hatched carliest during the preceding year,
and are, therefore, about a year old. The young fish measuring 5 to 6
Inches jn length, which are often caught in nets, are therefore supposed
to be only two years old. When a fish has reached this size the roe and
milt begin to 'develop rapidly, and when it has rcached a length of 8
'hches it is capable of propagating, and may then be supposed to be
about three years old.

The food of the young herring, as well as of the full-grown herring,
Consists chiefly of small crustaceans scarcely discernible with the naked
€ye, which are found in large quantitics in the water both in shall(:W and
deep places. By towing in the sea-water with a net made of fine ganze

arge numbers of these little animals may be caught. They are more or
less plentiful at different times and under different conditions of weather,
and at different depths. This may possibly explain to some .cxtent the
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fact that the herrings are not always found at onc and the same depth.
In summer these small erustaceans are found nearer the surface, and the
herrings at this time likewise go nearer the surface. Like other fish, the
herring abstains from food for some time before and after spawning, and
its stomach is then generally empty, but after spawning it begins to take
food again, and gradually recovers the strength and fatness which it had
lost during the spawning process. This explains why the herring is fat
at one time of the year and lean at another.

About two months before spawning commences the herring may, as
a general rule, be said to be fattest and best. This fatness it retains
almost to the end of the spawning-season, when it begins to get lean, and
when it is not fit to be caught. The herring, after having done spawn-
ing, usually goes into deeper water in order to seek food, and does not
return until it has entirely recovered its strength. That the herring, like
other fish, returns to the place where it was born as soon as it has become
capable of propagating is proved by the fact mentioned above that certain
gchools or tribes of herring spawn at the same place every year.- That
the number of fish is one year larger in one place than in another is
doubtless caused by changes in the weather, currents, &c. Similar
causes may even produce an almost total failure of the herring-fisheries
in some locality. Cold and unfavorable weather during the spawning-
season doubtless often kills large numbers of the young fish of some
school, which of course will affect the herring-fisheries for several years
to come. These and other circumstances on which the herring-fisheries
depend have so far been so little explained that not much can be said
regarding them; but it is fully known and understood that man may
destroy the herring-fisheries in some portion of the sea not only by using
nets which will catch both old and young fish, but also by disturbing the
spawning-places.

It has been mentioned before that certain tribes of herring, especially
the larger ones, spawn near the coast on bottoms overgrown with alge.
If this bottom is made unfit for spawning by pulling out or otherwise
destroying the alge by dragging nets along the bottom or in any other
way, the herrings are forced to seek other and more suitable places for
spawning, and they consequently leave these waters which they used to
visit regularly, Lxperience gathered in Bohuslin and other places has
shown that the herring is very sensitive in this respect, and leaves its
old spawning-place entirely if its nature is changed or disturbed. 12 vtzry
one, therefore, who wishes to protect his fisheries should be very careful
not to change the nature of the spawning-places, either by disturbing
the growth of the alg® or other aquatic plants or by throwing refuse or
impure matters in the water.

Different methods of catching herrings.—From what has been said re-
garding the nature and mode of life of the herring, it will be seen that
in order not to destroy the whole tribe by catching the young fish or by
disturbing the spawning-places, it will be best not to use nets during the
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‘SPawning.season of the herring, but only ase them in autumn and
".Wiﬂtel‘, When the herring visits the deep waters of the inner ‘bays. Fish-
+Ing with nets having large meshes may, however, be carried on at every
8eason of ‘the year. ] . :
On the coasts of Skane, Bleking, and Gottland the herrings are not
aught with stationary nets, but with so-called floating nets, which
“ethod of fishing is in many respects very advantageous, for which rea-
‘80n X ghaj] briefly describe. it. "
After the usual number of nets, 27 to 30, have been well arranged and
'=pla;ced in g boat furnished with all the necessary apparatus and provis-
008, three men enter the boat-and go out to sea. The time for leaving
the shore depends on the wind and on the distance from land at which
the herring is Jjust then supposed to be, because the nets should be cast
during ‘dusk. When the casting is to begin the sail is lowered, one man
‘Places himself at the ‘prow, another in the middle, and the third at the
Stern of the boat. The one at the prow takes hold of the oars and rows
With the wind, the one in the middle loosens the floats and the weights,
8nd the one at the stern casts the net. In this manner the whole net gets
I the water with the exception of one end, which is hanging over the
edge of the boat. To the last loop of the net a weight is attached by a
TOPe of g certain measured length, with its float, which is thrown out,
814 then the whole net is carefully laid while the boat is rowed forward.
. €D the first net has been set, the second one is taken, the loops are
Joined by g gtrong knot, to which again a weight and float are fastened,
and thig g continued .until all the nets have been set, in such a manner
that the largest floats are in the center of the whole stretch of nets, be-
8use otherwise the net would sink in the middle if a very large number
of fign should happen to be caught. Finally, when all the nets have
been Set, there is attached to the last hoop, besides the weight and the
0at, the so-called floating line, a rope 30 fathoms long, to which at
about, 5, fathom’s distance from the net a stone of the size of a fist is
a‘tta”hed, S0 the nearest net might not be raised too high, especially if
€ Weight has gone down deep. If the depth is only one or two fathoms
10 stone jg used. The floating line is then cast-out and finally fastened
10 the fore part of the boat. Boat and nets are then allowed to drive
With the wind ana current, and once every hour the nearest net is
SXamined, to gee ‘whether the herring ¢ takes,” as the Gottland fisher-
Wen say. 1f You ‘happen to fall in with a large school and the current
°8.00t t00 strong the net must generally be hauled in after two to three
-1ours, 8o as not to catch more fish than the boat can carry. The:Gott-
1and boats carry about 300 « hvlar,” besides the net and other appé-
?at.us- But in order to derive the full benefit from the' herring-fisheries,
;lt 18 Dot only necessary to ‘take the ‘proper care of ‘them; 80 there is
'&l.ways & -sufficient -quantity of fish, but a thorough kﬁowledig.e of the
Uifferent waiys of ‘preparing fish for the trade is likewise required.
“As fishermen very often are not ablo to sell ‘the fish ‘they catch fora
9F
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reasonable price whilst in a fresh condition, it is very important for them

. t0. know the best methods of preparing them,. especially in these times,
when the improved means of communication enable people to get even
necessary articles of food from a distance. Every one should therefore
endeavor to obtain and retain a good market for his fish by preparing
them well and by constantly improving his goods.

The improved means of communication and intercourse between dif-
ferent parts of the world make it possible that the Baltic herrings may
now be advantageously sold both at home and abroad, whilst formerly
scarcely any were exported. The methods of preparing the herring have
to be varied according to the different markets for which it is destimed,
.ag different countries have different tastes.

The preparation of the herring for the trade.~The methods of preparing
the herring for the trade, at present in vogue, are the following :

1. Salting the herring (common Baltic salt herring) for home consump-
tion or the German ports on the Baltic.

2. Preparing the herring after the Norwegian or Dutch method (so-
called ¢ delikatess-stll,” i. e., delicious or delicacy herring) for home con-
sumption.

3. Spicing the herring (spiced-herring) for home consumption and for
the foreign market,

The choice between these three methods will chiefly be determined by
the fatness and general condition of the fish ; but also by the greater or
less ease with which markets for the differently-prepared fish are reached,
and other similar circumstances, which may best be considered by the
fisherman himself, The fat herrings which are sometimes caught during
autumn and mid-summer on certain portions of the coast, are of course
best suited for a finer article of goods--¢delicacy-herring,” or spiced-
herring—whilst the common herring is best salted, taking care, how-
ever, that by salting a superior article of goods is obtained.

General rules for preparing fish.—The first and foremost rule is to bring
the fish as soon as possible after it is caught in contact with the pre-
serving element, viz, salt. Great care should be taken that the fish
before being salted is not exposed too much to the sun, because it will
in that case easily spoil orrot. During summer every boat should there-
fore be provided with a sufficient quantity of tarpaulin, so the fish may
be kept well covered during the homeward voyage. It will also be found
very useful to have on the boat a box with broken ice, in which the'fish
are laid as soon as caught, and are thus kept fresh until salt can be ap-
plied. Fish which have been.brought to market fresh, and have for &
time been exposed to the warmth, should never be salted because such
fish are frequently a little Sp01led Another very 1mportant rule which

“should invariably be observed is, that everything should be done in 28
neat and cleanly a manner as possible. Fish-refuse, or any other refuse
should therefore never be tolerated in the salting-houses, or in the vessels
used for salting. Nor should old brine ever be used, as it contains slimé
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.b1°0ds &c.; and does not salt the fish thoroughly, but is apt to give it an
Impure and disagreeable flavor. The quality of the salt is also of great
Importance. It is not only necessary to use loose, strong, and hard salt,
which is the best for salting fish, but also to obtain the best quality of
the kind of salt needed. Salt which bas been damaged by sea-water, or
Wwhich contains impurities, should of course never be used.

If one has fresh and good herrings just taken from the water, good
8alt, and clean and ample vessels, all the necessary conditions are ful-
filled for preparing a first-class article, following one of the methods
given below,

1. Metlioq of preparing common Baltic herrings for home consumption and
for the German ports on the Baltic.

Two mistakes are often made in salting herring as this process is at
the present téme carried on by the fishermen on most of our coasts, viz,
Salting it too much and pressing it too hard. It is highly important to
Prepare the fish in such a manner that it may for a long time be pre-
Served in good condition. It is of course also important, both for the
bu_yel‘ and seller, that the Darrels should be well packed. Both these
Objects may be obtained without having the fish salted too strongly, and
Without, pressing it almost flat, so it loses all its natural fatness and tastes
of Dothing Dut salt. In many places the fish are pressed so hard that
they form a lump, from which the brine flows off without peuetrating,
Which makes the fish dry and rancid and by no means agreeable as an
ar?ide of food. Even if such fish were to find a market in some places,
_thls method of preparing it must be condemned. Although it is of course
Mpossible to lay down rules for preparing fish which would hold good
10 every case, or satisfy every taste—especially as one buyer cares little
for the fiavor or fatness of the herring, but only for its weight, whilst
another cares nothing at all for the latter—most buyers nowadays en-
deavor to ohtain an article having a good pure flavor, and being at the
%awe time carefully packed. To prepare such an article the following

ections are given, which may of course be modified to suit the different
tastes, &e. These directions have for several years been followed in the
best salting-houses in Gottland and on the southern Baltic coast, and

Afish Prepared in this way will never lack buyers.
I preparing the common herring St. Ybes, Lisbon, or other strong
nds of salt should be used; but Cagliari salt, as well as some
!Ooser kinds of English and French salt, may likewise be used, especially
If the fish are intended for speedy consumption. The salt showd be
crushed so that the larger crystals also melt in the brine, and the salt
Comes in the greatest possible contact with the flesh of the fish.
1 As salt herring are generally shipped to distant places, and are thus
Quring the voyage exposed to the pressure of other goods, or Whilst be-
10g transported by railroad or wagons run the risk of being handled
Carelessly, they should always be packed in carefully made tight barrels,
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with good strong hoops, so they can stand a long journey without the
brine running out. It should be remembered that herrings from aleaky
barrel are not worth one-fourth as much as those in a good barrel. As
soon as the herring has been taken from the net they should immediately
be thrown in small vessels filled with pure and clear brine. There
should never be so many herrings laid in a vessel that the lower ones.
are pressed too hard by the upper ones, but if the number of fish is very
large a greater number of vessels should be used. After the herring
have thus been immediately brought in contact with salt, they are taken
out by degrees to be cleaned and gutted, care being taken that all the
entrails are taken out, but not the roe and milt. The practical way of
doing this is well known to every fisherman. As soon as the herring
have been cleaned they are laid in another vessel also filled with pure
brine. When the whole lot has been cleaned, or even while the cleaning
is going on, the cleaned herrings are taken out of the brine and rinsed
in fresh and clean sea-water, whereupon they are for awhile placed in
small baskets or kegs with a perforated bottom, so the water may flow
off. When this has been done thefish are placed in tight barrels, which
are kept in readiness for the purpose, and sprinkled with drysalt. The
sprinkling is done in the following manner: The fish are laid loose in a
barrel with crushed salt, 3 kappar to the barrel; whenever a layer has
been finished the fish and salt are stirred so they may mingle thoroughly.
After 24 hours the fish are taken out and again placed in baskets or
kegs with perforated bottoms, so the brine may flow-off. Afterthis has
‘been done, which generally takes an hour, the fish are regularly packed
and salted in tubs. The fish are placed in layers with their backs down-
ward. Between every layer of fish thereis a layer of crushed salt, at the
rate of 5 kappar to every barrel. After the tub has been thus filled, 2
light weight is placed on the top, merely to keep the fish under the brine,
and not press it too hard, which makes the fat and the juice of the fish
run out into the brine, thus destroying the delicate flavor of the fish.
After the tubs have been thus filled they are allowed to stand open for
‘several days, and as the wass of fish gradually sottles down, new layers
are added to every tub. When after some days the fish do not settle
any more, the tubs are closed. They ought then to be rolled gently and
turned upside down every two weeks, so the brine may thoroughly
penetrate all the fish. Whenever the herrings are to Dbe shipped, the
tubs are looked after once more; if they have settled any, they are filled
up for the last time, and are then considered ready for the market. The
brine which flows over from the tubs and that which is obtained after
every salting, may be put in those vessels in which the fish are kept im-
mediately atter being caught and whilst they are being cleaned. It is
important, however, to see to'it that this brine is changed as soon as it
has been used more than once or twice and becomes mixed with im-
purities. To use 9-kappar salt to the barrel, as is done on the coast of
Oestergtland, is not advisable, because the fish is pressed too hard and
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8ets too. salty. After the fish-has been dry salted, no more than 5 kappar
8alt; to the barrel i needed, whereupon the fish should immediately be
Placed in tubs and not be pressed more than is necessary for filling the
tubs properly, In Norrland they let the herring lie uncleaned in brine
for 24 hours, and moreover in brine which has been used many a time.
before for the same purpose. It will easily be seen from what has been:
Ientioned above that this custom should be abolished and that the her-
Ting should be cleaned as quick as possible.

On the coast of Karlskrona they dry-salt the fish with only 1 kappar
8alt to the barrel, and then salt it with 7 kappar to the barrel. This.
Method cannot be recommended whenever the fresh fish should have a
Chance to soak in a sufficiently strong brine, whilst, if this is done, it does
by no neans require as large a quantity of salt.

Baltic herring prepared in the above-mentioned way finds a ready
narket not only at home but also in foreign ports on the Baltic. The
Price of berring varies very much in different years, and is dependent
Partly on the result of the fisheries in each year, but also on the price
of Norwegian and other foreign herring. In some years when the her-
Ting-figheries have been successful, both in Norway and Sweden, the. .

Wedish fishermen can scarcely obtain a price which fully pays them for
their trouble. It may, therefore, be advantageous to seek foreign mar-
kets, and prepare the fish for these. Salt herrings may, at certgin times,
fing 5 ready market in the ports of Northern Germany, Stettin, Stral-
Sund, anq other places. The best time for this trade is from mid-summer

the beginning of September. Herrings which are intended for the.
German market ought to be prepared in the above-mentioned manner,,
but Should be very carefully packed in strong tubs, not holding as much.
23 the Swedish barrel (about 220 pints), but in tubs of the sawe size as,
08¢ uged in Bornholm and on the German coast, which only hold ab01'1t
193 pints each. Such tubs, if they are well packed and the fish are in.
890d condition, fetch from $3.50 to $5.50 each in the Stettin market, &
Price which many a year may prove very acceptable to the fishermen of:
Southem Sweden, especially if one takes into consideration the fact that.

these tuby are much smaller than the Swodish and therefore contain
fewer fig), )

2. Methog of preparing the so-called “delicacy-herring” for home consump-.
tion.

It is well known that every year considerable quantipies of Dutch
Jerrings and Norwegian fat herrings are imported into Sweden, partly
!0 large tubs, but mostly in small barrels or kegs, and that these fish
are mostly consumed by the better classes. Experiments have shown
that the large and fat Baltic herring, which is caught in several places,
221 easily be prepared in the same manner, and make a better and par-
teularly fine domestic article, which comes very near to the foreign “del-
1cacy-herring,” and therefore finds a very ready market at good prices-
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all over Sweden; all the more as the Swedish ¢ delicacy-herring” can be
farnished for a much lower price than the foreign.

The very name ‘“delicacy-herring” shows that it is not intended for
every-day use. It is therefore generally kept in smaller kegs than the
common herring. It is evident that the “delicacy-herring” should not
be salted as much as the common herring, as it thereby loses its delicious
flavor. As it therefore must be salted with finer and looser salt, it fol-
lows that it cannot be kept as long as the common salt herring. In
preparing ‘“delicacy-herring,” finer and looser kinds of salt should be
employed, e. g., Liverpool salt, Liineburg salt, Cagliari salt, &c. The
Liineberg salt is said to be the best for this purpose.

Norwegian method of preparing delicacy-herring.—As soon as the her-
rings are caught they are put in pure brine, whilst the cleaning process

'is going on. Some only take out the stomach, but it will be best, as is
done in preparing the common herring, to take out both the stomach
and the entrails. As soon as the herrings have been cleaned they are
immediately laid in small tubs or kegs, in regular layers with the back
downward ; salt is placed between every layer at the rate of 6 kappar

- to the barrel, and salt is also placed on the top. As the herrings during
the first days settle in the tub, new layers are added. After about six
days an opening is made with a stick between the herrings and the side
of the tub, which is filled up with salt, whereupon the tub is closed.
Before being shipped every tub is examined and if necessary filled up,
as was dope with the common herring. If sufficient brine should not
form in the tub, a little hole is made in its side with a gimlet, and pure
brine is poured in, whereupon the hole is closed. It is very advisable
to turn and roll the full kegs as often as possible. Herring prepared in
this manner has kept entirely good and fresh for six months.

Dutch method of preparing Baltic kerring.—Fresh and fat Baltic herrings
are, as soon as they come out of the water, placed in small kegs, and are
for at least an hour stirred with fine Liineburg salt. Then the fish may
be cleaned in the usual manner, or also, without being cleaned, be placed
in kegs with fine Liineburg salt between every layer. After the kegs
have been filled they are closed and examined and filled again in the
manner described above. The herring which has not been cleaned -does
nqt keep quite as long as that which has Leen cleaned. Fish prepared
in this manner at Herba, in Gottland, has kept fresh and good for more
than a year.

Swedish herrings, prepared in the Norwegian or Dutch manner, have
fetched a good price both in Stockholm and other cities of Sweden.

3. Method of preparing spiced kerring.

8o-called spiced Lerring is an article of trade which, like anchovies,
is kept in glass jars or very small kegs, It may be prepared from any
kind of herring, and is esteemed as highly with us as in some cities of
Northern Germany. But its preparation can so far not be said to form
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@ 8pecial trade, but must rather be considered as experiments made by
housewives in order to give some little variety to.their meals, but espe-
cially to the lunch-table. But as these herrings might be in demand in
Some places, and might possibly feteh a good price in the foreign market,
I shall here give the receipt for preparing them.

Freshly caught herrings are immediately laid in vinegar, adding one-
fourtn Part water and some salt. After twenty-four hours the herrings
are taken out and the vinegar is allowed to flow off. The fish are then
p.l‘?ced In a tub or keg, with the following spices in the following quan-
tities to every hval of herrings: 1 pound dry fine salt, 1 pound powdered
Sugar, 1 ounce pepper, 1 ounce laurel leaves, 1 ounce saltpetre, 3 ounce
Sandal, } ounce ginger, 3 ounce Spauish hops,  ounce cloves. Others
use the following spices: 1 pound salt, 3 pound sugar, 2 ounces pepper,
2 ounceg allspice, 1 ounce cloves, 1 ounce Spanish hops. The herring
8hould remain in this mixture for two months before bein g used. Some
lay the herrings immediately in vinegar which has not been weakened
With water or salt, and after twelve hours they are taken out and treated
1n the above.mentioned manner. If the spiced herring should after a
}Vhile be without brine, good brine of Liineburg salt should be poured
ID, and then they will keep for years.

0. THE COD-FISHERY.

Of the many fish belonging to the cod family, e. g., the codfish proper
adus morrhua), the pollock (Gadus virens), the haddock (Gadus aegle-
Finug), the ling (Molva vulgaris), the hvitling (Gadus merlangus), &c.,
Which live in salt water, and which, in the Kattegat and the North Sea,
form the object of those extensive fisheries by which many inhabitants
of the Norwe gian and Boliusliin coasts make their living, there is found in
the Baltic only the common codfish (Gadus morrkua, L.), at least in such
Quantities a5 to repay the trouble of catching it. In the Sound and ?he
Portiong of the Baltic adjoining it haddock (Gadus aeglefinus), glyskoljan
adus minutus), hvitling (Gadus merlangus), pollock (Gadus virens), and
blanks@j (Gadus pollackius), are frequently cuught, but powhere in the
Baltic Proper are they found in such numbers as to form the object of
Special fisheries, From these its relatives, the codfish proper is distin-
8uished by jtg upper jaw projecting over the lower jaw, by having a
ard on the lower jaw, by having its side bent ncar the center of the
m_lddle dorsal fin, and by having such small eyes that their diameter is
- Mmuch less thap the distance from the corner of the eye to the tip end of
the nose. The haddock, the glyskoljan, and the hvitling have, it is true,
3 Projecting upper jaw also, but can easily be recognized: the haddock
¥ having almost straight sides and a black spot on each side about
Under the middle of the first dorsal fin, the glyskoljan (Gadus minutus)
Y the circumstance that the diameter of its eyes is larger than the dis-
nce from the corner of the eye to the tip end of the nose, and the
hthing (Gadus merlangus) by its not having the beard which is found’
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on the lower jaw of the codfish, the haddock, and the glyskoljan..
The polock and the blapksej (Gadus pollachius) both have the lower jaw
projecting farther than the upper jaw, and are thereby distinguished
from the above-mentioned fish found in the Sound and the Baltie, which
likewise belong to the cod family. The pollock is again distinguished
from the blanksej (Gadus pollachius): the former has a cloven caudal
fin, its sides are almost straight, and its color gradually changes from a
dark sea-green on the back to silver-gray on the belly and sides; the
latter has a caudal fin, which is but little indented, its sides are sharply
bent, and the brownish-black color of the back is clearly defined from
the silver-gray of the sides.

The codfish proper never reaches the same size in the Baltic as on our
western coast or the coast of Norway. Whilst in the North Sea and
the Western Ocean it grows very large, and often reaches a weight of 40
pounds, the Baltic cod seldom weighs more than 15 pounds. Like the
herring, it gets smaller and smaller the farther north in the Baltic it is
found. The average weight of the codfish found in the Southern Baltic
and the Sound varies from 3 to 6 pounds, whilst near Gottland it is only
2 to 3 pounds, and on the coast near Stockholm only 1 to 2 pounds.

The color of the codfish varies considerably, owing chiefly to the dif-
ference of food and the different Lottoms on which it lives. Generally
the upper parts of its body have an ashy-gray or olive color, thickly dot-
ted with round spots of a yellow or brownish hue, decreasing in number
towards the sides; the lower part of the body is whitish, without any
spots. The varieties which are found most frequently are the so-called
¢ Berg”-cod, in Bohulsiin, which has a reddish color, thickly covered
with spots, and having reddish or grayish-brown fins and back; the.
¢ Pall ”-cod, near Gottland and the ¢ Berg”-cod of the Southern Baltic,
whose whole body is of a dark color with but few spots. The full-grown
codfish prefers deep water, either on the outer coast or in large bays
and inlets, and only during the spawning-season it temporarily goes into
shallow water. It spawns at different times on the different coasts: in
the Sound in March, on the coasts of Skine and Bleking from the mid-
dle of March till the end of April, near Gottland and on the coast of
Stockholm during April and May. When the spawning-season ap-
proaches, the codfish ascends from the deep to shallow waters, either on
the outer coast or in bays and inlets. There is this peculiarity about the
roe of the codfish, that it does not adhere to aquatic plants and stonés
like that of other Baltic fish, but, according to observations made by .
the Norwegian naturalist G. O. Sars, floats about freely near the sur-
face of the water. Lven with a low temperature of the water the eggs
are hatched after 18 days, and with a higher temperature, even in a
shorter time. After being hatched, the young fish coptinue to float
about near the surface of the water at least as long as they still have
the umbilical bag which most young fish carry for some time after being
hatched. This bag serves as the food of the young fish; and as soon
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A8 it is consumed the fish requires other food, and seeks places where
Suitable food can be obtained, and where it can find protection against
the attacks of the numerous fish-of-prey which eagerly devour the
young fish, Such places are the algm-covered. bottoms near the shore,
Where sma)l crustaceans, scarcely discernible to the naked eye, are
found in profusion and: form the tirst food of the young fish. As the
young codfish grows, becomes stronger and larger, and is able to defend
tself against its enemies, viz, fish-of-prey of every kind, not the least
angerous among them being the old codfish themselves, it goes into
eeper Waters, where it finds larger crustaceans, worins, and snails, which
at a mope mature age form its favorite food. When fully grown fche
?Odﬁsh is a voracious fish-of-prey, devouring alnost everything coming
In its way, young fish and fish of every kind. It therefore prefers the
deep Waters, where it feeds on the large schools of herrings, and often
Visits the banks where the herring. spawns, and devours its spawn and
young.  Since the roe of the codfish does not adhere to plants or stones,
but floats about freely near the surface.of the water, it depends on cur-
rent, Weather, and wind to what coast it will float, and a large portion
of it iy consequently very often cast ashore and lost. And as it is well
DOWn that the codfish, like other fish, when fully grown, revisits the
€0ast where it was born, it is impossible to calculate on seeing again, as
full-growy, fish, the young codfish which were born on a certain coast.
'Or the roe laid near some coast may, by current and wind, be carried
distant parts, and the home of the young fish will be the coast to
Which the roe has been carried accidentally; and this coast will be revis-
1ted by them when they are fully grown, when, after having closed their
A0nug) regular vigits to the deeper waters, the time comes for them to
Seek shallow waters. .
ature has thus arranged it so that even with thd greatest care and
DProtection it jg impossible to calculate with absolute certainty on a suc-
ce8sful eoq fishery on any given coast. Experience has shown that on.
: in coasts no codfish have come to spawn for several years, although
ﬁShmg haq by no means been carried on in a destructive manner, and
a‘»,lthough the natural conditions continued as favorable as during the
tlm,e When the codfish annually visited those coasts in large numbers.
b is Supposed, and probably correctly, that the cause why enormous
C€od-fisherieg have for many years been carried on uninterruptedly in
Some localitiey, ¢, g., the Loffoden, the Norwegian coast, the Shetland
Slands, Iceland, &c., must be found in the fact that these coasts or
groups of islandg are 8o favorably situated near or in deep waters, that
%ven when cwrrent and wind are comparatively speaking less favorable,
& sufficient, quantity of roe and young fish is carried into the bays
and sounds to ingure good fisheries. It must also be remembered that
he cod-fisheries carried on in the Loffoden and other large fishing
Places on the Atlantic Ocean, although carried on near the coast, have
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altogether the character of ocean fisheries, fishing going on mostly in
the open sea and at a considerable depth, 50 to 100 feet and more.

It is evident from all that has been said that the cod is a kind of fish
which prefers the deep waters or banks in the open sea, and that one
cannot calculate on its coming to a certain coast every year, and on
catching it with the apparatus usually employed in coast-fishing. It has
been shown by actual observations that the Baltic also contains a con-
siderable number of codfish on those bottoms and banks which extend
almost along our entire coast. Fishermen who expect annual produec-
tive codfisheries must therefore possess the necessary apparatus for deep-
water fishing. We shall now give a few brief directions how to carry
on these fisheries.

As the banks on which the codfish stay the greater part of the year
are situated at a considerable distance from the shore, it is evident that
the fisherman should have a good vessel, strong and large enough to
reach the shore when a storm should spring up. For this purpose the
boats used for salmon-fishing on the coast of Bleking, known by the
name of ¢ Blekings-ekor,” are well suited. These boats are large enough
to offer ample protection for the fish which have been caught, so the
fisherman runs no risk of having his fish spoiled before he comes home.

Cod-fishing on banks may be carried on with so-called ‘hand-lines” or
« codfish-lines,” with ¢ angling-lines,” and with nets. As the ‘“hand-
line” is so well known, it will not be necessary to describe it.

The ¢ angling-line” (long lineor trawl-line),with which fishing in the open
sea can and should be carried on, resembles a common long fishing-line,
only with this difference, that it is furnished with floats which keep the bait
from the bottom, as otherwise it would be eaten by different marine ani-
mals. The line should be made of such strong material that it will not
tear when being hauled in; when laid, it should of course be steadied by
weights sufficiently heavy to prevent its being driven away in stormy
weather. To mark the place where the line is laid, a buoy is used, with
a flagstaff and flag large enough to be easily seen when the fisherman
comes to haul in his line. As bait may be used, pieces of herring or
other fresh fish, worms, snails, and muscles. The line may be laid either
in the morning or in the evening, and in favorable weather the fisher-
man should so arrange it that he can stay at the fishing-place until it
is time to haul in the line. During this time of waiting, the crew may
employ themselves by fishing with ¢ hand-lines.”

Net-fishing in deep water or in the open sea should'be carried on with
common codfish-nets, which, however, should be a little deeper than
those used in coast-fishing. Each set generally has 24 nets, When the
nets are to be set, they are fastened to two ropes of about the same
length as the depth of water where the nets are to be set. To the ends
of these ropes an anchor is attached; to this is fastened another rop®
reaching to the surface, and having at its end a buoy to indicate the
place where the fisherman has to look for his nets. These, which have
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been laid in the boats in good order, are then set in the manner shown
In Figure 1, Plate I. When several fishermen set nets close to each
Other, it becomes necessary to attach an anchor also to the end of the
TOW of nets, with a rope reaching up to the surface and having a buoy
attached to it, to show in what direction the nets have been set, 8o that
other fishermen may not set their nets across the former, and thus pro-
U8 confusion and make the hauling-in difficult. If the net has been
Sfbt 80 far from the coast that the fisherman can no longer see it, he must
either cast anchor and remain in the fishing-place till the net is taken
UP,; or he must, when leaving the coast mark some object on it, and then
by the aig of his compass row or sail for some time in a certain direction,
80 that he can éasily find the place where his nets are set, even if stormy
Weather should oblige him to seek the coast before his nets are taken
up. In cod-fishing one should have two sets of nets, so the one may
Whilst the other is in the water.
. Methods of preparing the codfish.—To prepare a good article of codfish,
li? should never lie in the boat without being cleaned for any length of
©, a8 it may easily spoil. A careful fisherman carrying on cod-fishing
on g large ycale should therefore always have in his boat small boxes or
kegs in which the fish may be laid in salt. The crew should also be
arge €nough, that two or more persons may immediately commence to
the fish, so the blood may flow off, and, if possible, clean and salt
hem, 1y i likewise important that the fish should not be bruised or
@odden on, as thereby their flesh becomes loose, full of holes, and its
DDearance is not very inviting, The Baltic codfish may be prepared
Slther ag go.called “ brine-cod” (Kabeljo) or so-called *dry-cod” (Klipp-
.+ The Baltic codfish may of course also be prepared as “common
drieq €0d” or so-called lutfisk, although by its small size it is not very
Well Suited for this method of preparing it. Whether the fish is to be
Prepareq ag «brine-cod” or ‘“dry-cod,” it must first be cleaned thor-
oung', 80 that no blood is found near the backbone; the entire skin is
carefuny removed from the whole lower part of the fish., In large cod-
fish the backbone is taken out, whilst in smaller ones it is allowed to
Temain ; the head is cut off, and the fish is then ripped open, so that it
Presents the appearance shown in Figures 1 and 2, Plate II. After the
fish hag been ripped open, cleaned and washed, the water is allowed to
ﬂ.ow off, Wwhereapon it is laid in layers in barrels and salted, the outer
Side downward, and with sufficient salt between each layer to keep the
sh from spoiling. After the fish has remained in brine for about eight
d%’ 5, and its flesh has become firm, it should be taken out. If it is to
® Used for “brine-cod,” it is again placed in barrels with enough ﬁI{O
White salt between the layers to keep the fish from spoiling ; whilst if it
'S %o be used for “dry-cod” (Klippfisk), it is treated in the following
Danner: The fish are taken from the brine, and laid in rows on slanting
0ards, so the brine may flow off. Whilst being taken up they are
Washed in the brine and brushed carefully, so as to remove all impuri-
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ties:.. After.thefish have laid on theseboards for a night, they are spread:
out to dry either on flat rocks or on a sort of lattice-work. placed in: &
drying booth. It is best to lay the fish on a lattice-work to dry, as the
rocks often get very hot and therefore:canse the fish to shrivel. When
the fish-are laid out to dry, the air should not be damp, nor should the.
fish be exposed too long to a hot sun. In the evening, as soon. as: the
air gets:damp, the fish should be piled up in heaps and be again spread
out in the morning. This is continued till the fish gets half dry, when
the pressing commences, which is done in the following manner: The
fish are piled in large heaps, covered with boards, and on these stones
of a suitable weight are placed (Figure 4, Plate ILI). Whilst being
pressed the fish should again be spread out for drying, if‘the weather is
favorable, but should likewise, when night comes or when damp weather
sets in, be piled up and pressed, and the sides of the pile covered with
matting or tarpaulin so as to keep the moisture out. This is continued
till the fish gets so-dry that when pressed with the thumb no impression
is'made, showing that the flesh has become quite hard. The fish. are.
then packed in wooden boxes and are ready for the market. Fish pre-
pared in this manner find a ready sale not only at home but also abroad,
in England and Germany, where “dry-cod” fetches a higher price than

¢ brine-cod.”
¢. SALMON-FISHING WITH LINES.

The salmon is a kind of fish which lives half the time in fresh water
and half the time in salt water. Its nature compels it during summer
to seek swiftly-flowihg streams, where during autumn it deposits its roe
among pebbles and rocks. Observations have shown that its roe loses
its vital power as soon as it comes into contact with salt water. The
young salmon hatched in the streams stay there about two or three years,
and generally during the rising of the streams in spring return to the
sea or to large lakes, where the easier access to food makes them grow
rapidly. The young salmon, when they have reached the sea, as well as
the full grown salmon, live on small fish, e. g., herring, launce, smelt,
&c. When the salmon has become capable of propagating, after a stay
of one or two years in the sea or some lake, it returns to the stream where
it was born, deposits its roe, and goes back to the sea; and thus its life
continues to be a regular change of its place of sojourn until it is either
caught or meets with its death in some other way. Fishermen liying
near the coast can, therefore, ot expect good salmon-fisheries unless
the salmon are protected in the streams during the spawning-season;
nor can the fishermen living along the streams hope to see the salmon
again unless the coast-fishermen carry on fishing in such a manner 88
not to prevent the salmon from going up the streams, Both classes of
fishermen have, therefore, an equal interest in having the salmon-fish-
eries regunlated in such a manner as to suit the nature and mode of life
of the salmon; for if this is not done, both the coast waters and the
streams will soon lose their wealth of salmon. The laws for protecting
the salmon-fisheries therefore prescribe that no salmon are to be caugh
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in the streams during their spawning-season in autumn, and that no nets
8hall be set at or near the mouth of streams in such a manner as to hinder
the salmon from reaching their spawning-places in large numbers. Ex-
Derience has shown that wherever these regulations have been carefully
Observed, the salmon-fisheries have very soon improved considerably.
Every fisherman, therefore, who has the true interest of the salmon-fish-
€ries at hea-rt, should, above everything else, see to it that the fishery-
laws are carefully observed in his neighborhood.

Salmon-ﬁshing in the Baltic is chiefly carried on with nets. Ag this.
Iethod of catching salmon is well known, it needs no further description..
But salmoy may also be caught with lines in the open sea near the outer
@0ast. Thig js done on the southern coast of Sweden, and we shall there-
fore briefly deseribe this method of fishing.

Itis well known that the salmon stays in the sea during the latter part.
of autumn, winter, and spring. Whilst the young salmon which spend
their firgg year in the sea prefer to stay near the mouths of rivers, or, at
any rate, not far from the coast, the older ones generally spend the cold
Season of the year in deep water, following the schools of herrings which
are found there. The fishermen on the coasts of Skane and Bleking
make yge of this circumstance, and during winter and spring, whenever
.16 Bea ig free from ice, and stormy weather does not interfere with fish-
Ing, catch many salmon, which at this time are sojourning in d(?ep water.

AS wag mentioned above, hooks and lines are used in this ﬁ§hery.
The hooks are laid in the open sea, and the lines are kept in position by
anchors op heavy weights in the same way as is done in the cod-fishery
0 the open sea. The line is not, as is generally done in other fisheries,
Sunk to the bottom, but is kept floating near the surface by means of

380 cork-floats (Figure 5, Plate I): The line must of course be strong
the weight heavy, so the fish, which are generally large and powerful,
Day not carry everything away with them. As a very long line would
Oubtlegs get entangled during the winter-storms, only short lines are
Used, leasuring about 20 fathoms in length, with no more than three to
four hooks on each line. To make up for this deficiency a large number
of lineg jg set, each with its separate weight. Cheap and very suitable
Weightg ay easily be obtained by inclosing large pieces of rock in a tri-
angular lattice-work of wood, with sharp sticks of wood projecting on all
8ides,
_ For bait, herrings are generally usedy which are attached to the hooks
1a the manner shown in Figure 5, Plate I. The hook should be of strong
ga*IVam'zed-steel wire, of the size and shape shown in Figure 6, Plate ITI.
Fishermen who use hooks and lines for salmon-fishing should of course
© Provided with a sufficient number of lines, so they may set new lines
Len going out to sea for the purpose of examining those which have
°en set for some time. As soon as the warm weather sets in, salmon-
Shing with hooks and lines ceases, partly because the salmon then go
Up the rivers, and partly because the warm temperature of the water
Wakes the bait spoil too quickly, so that it becomes entirely useless.
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VIL~THE SALT-WATER FISHERIES OF BOHUSLAN AND THE
%%II}%‘%TIFIC INVESTIGATIONS OF THE SALT-WATER FISH-

By AXEL VILHELM LJUNGMAN.,”

L

THE NECESSARY BASIS FOR CARRYING ON THE BOHUS-
LAN SALT-WATER FISHERIES ANI) THE SOIENTIFIO AND
PRACTICAL INVESTIGATIONS AND EXPERIMENTS RE.
QUIRED FOR OBTAINING THIS BASIS.

8L Every state ought to consider it as its duty to make scientific
I0vestigations, at any rate within its own limits.
In order that a comparatively poor, extensive, and thinly populated
Country may do its duty in this respect, it is doubtless necessary that
® Work be done systematically, according to a well-matured plan, if the
object in view is to be attained, i. e., a thoroughly scientific knowledge
of One’y own country. Societies or individuals may, in this respect, do
38 they deem best--their work and their sacrifices will in any case do
S0me good—but the state must act according to a distinct plan, so that from
want of means one Dportion of the investigation may not suffer, which, by
@ wiser and more systematic use of all the means at the command of the
Stage, might have led to good results without thereby injuring any other part
of the investigation.
tis always cheapest to do everything systematically, and is the surgst
Way to reach one’s object, and it is almost indispensable at a time when
50 congiderable a portion of the public revenues must be devoted to the
©lense of the state against foreign enemies.
€althy states (especially those which possess colonies) can and ought
*9 extenq their scientific investi gations also to uninhabited and uncivil-
12ed portiong of the world. In this way we shall, in course of time, attain
Such a complete scientific knowledge (physico-geographical, geologi-
cal, Wineralogical, botanical, zoological, ethnographical, linguistical, and
areh"‘“’logical) of our world as our rapidly progressing time demands.
. § 2. The great services which science has rendered to agriculture, min-
1ng, and industry, as well as to nearly all our trades, and the losses which
8 lack of theoretical knowledge has frequently occasioned, show the ab-
Solute necessity of following the only certain guidance of science. In
branches of human activity a desire is manifested at the present
* Bohusling Havfisken och de vetenskapliga Havfiske undersokningarna. Af Axel Filhelm

ungman, Gottenberg, 1878, Translated by Herman Jacobson.
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time to utilize all the results of science, to abandon old prejudices and
all endeavors which are only based on accidents.
The great importance of the fisheries has shown the urgent necessity
..of scientific investigations, so that they may be carried on in the proper
ananner and protected from injuries -caused by ignorance :and greed, a
necessity which the government has recognized by making appropria-
tions and by instituting a course of investigations.’

§ 3. A suitable fishery legislation and administration of the fisheries
can likewise only be baged on a careful scientific and practical investi-
gation. It must be remembered that both with regard to the fisheries
and other industries it is of importance that the state does not meddle
more than is necessary, for by making too many rules more harm than
good is often done, as, contrary to all calculations, such rules may fre-
-quently hinder the free dévelopment of any trade. To find the medium
‘in this respect presupposes a thorough knowledge, both theoretical and
practical, of the whole trade, and a well-matured plan based on this
knowledge, which, without too great difficulties, may be carried out in
such a manner that the results can be calculated beforehand with some
-degree of certainty. Without sufficient knowledge of a trade or indus-
try it is not possible to gain any firm basis for legislation or calculate
any of the possible results,

§ 4. Scientific investigations are, as will be shown below, necessary,
1ot only for gaining a theoretical basis for legislation and for successful
-administration, but also for the furthering of the fisheries themselves, as
‘even with regard to these they may bring to light facts which mayprove
extremely useful’. A common objection to this view is this: that .a
trade does not need the aid of science, but that it is best to let it de-
velop freely. Itis well known that science has proved useful tothe fish-
eries as well as to agriculture and other trades, chiefly by showing the
way in the making of experiments and thus facilitating any improve-
ments or new inventions, although the great mass of people who grad-
ually reap the advantages of such inventions hardly ever think about
the scientific work which necessarily had to precede them.

Although it is best to keep-the fisheries free from too much legislation
and meddlesome interference of the government, a complete knowledge
of the entire natural history of fish is both useful and necessary, as well
ag of the proper method of preparing fish for the trade; and in all these
respects science may extend considerable aid. ~

§ 5. This whole field should be investigated scientifically even if n¢

1This paragraph, like some of the following, is taken from former articles of tbe
author, viz: ‘Report on an expedition for examining the salt-water fisheries in the
Skagerak and Kattegat, made during the snmmer of 1671, on board the royal gun-bos?
Gunhild,” Upsala, 1873, (partly given in ““Nordisk Tidsskrift for Fiskeri,” I1. Copenhage?s
1874, p. 1-14), and *‘ Prelimindr Berdttelse,” &c.—Preliminary report on the herring 82
herring-fisheries on the western and southern coast of Sweden. Upsala, 1875.

8 J. MacCulloch “On the herring” (Quarterly Journal of Science, Literature, and
Arts. XVI. London, 1824), pp. 210-211, 216, 222,
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m_atel‘ial advantage should result from such investigations in the imme-
diate fature. The history of natural sciences and trades furnishes nu-
Mmerous examples how a science may be studied and worked up for many
years, in some cases even for a century, without yielding any practical
Tesult, until all of a sudden some grand invention surprised the public.

ow long, for instance, was electricity considered by the great mass of the
People as a useless matter, good enough perhaps for the learned to know
sOme‘ohing about, but of no practical value, uhtil its practical application
Produced a sudden and radical change in public opinion. Science ought
to be cultivated conscientiously and perseveringly for its own sake,; and
800ner or 1ater its results will prove useful in practical life. f

-§ 6. As the scientific and practical investigations which come into
Question here are to give us that knowledge which is indispensable for
Ob.ta.ining the necessary basis for carrying on and administering the fish-
6ries in the best possible manuer, as well as for useful legislation on the
Subject, in fact for a final solution of the whole fishery-question, it will
06 evident that these investigations must extend to everything concern-
Ing the fisheries. These investigations must, therefore, not be confined
tf’ technical, law, and administrative questions, but must extend to ques-
tions of economy and natural science. All the different points from
_Which the fisheries may be viewed must be considered if any good result
18 to be obtained. For the omission of one of these may essentially
cha’nge the results. A most thorough and complete treatment of the
Whole subject is absolutely necessary. :

§$ 7. It is well known that the so-called inductive method is the only
One both in natural history and in a trade which will lead to a reliable
8enera) knowledge. From many agreeing facts a deduction is made
regaal‘ding a general law, which will gain in probability in proportion as

© induction is complete in all its parts. This shows the necessity of
laking a5 many observations as possible at different times and places,
a‘nfi of comparing these with older observations handed down to us by
Teliable writers. The necessity of making numerous observations during
3 long period of time increases, as there are very frequent exceptions

Om general rules which cannot always be considered as abnormal, and
38 a lack of agreeing facts with regard to even one or two points may
ake it very difficult to reach any certain conclusion. It is, of course,
0t possible to obtain in this way that degree of completeness which
WOUIfl lead to absolute certainty.

ith regard to our present subject—the fisheries—one must be careful
3:V0id the very common mistake of making hasty observations or facts
W\hlglihave not been fully established?® the basis of more or less preten-
w;}iﬁ(%er this head comes the use of entirely accidental methods of explanation,
thew is but to? freqm'mt. From an accident anything may easily b'o exp}amed, bat
;0 such an explanation may be utterly worthless. Anything that is accidental hag
. itself something inexplicable, and stands without its proper causal connection, and

%t is much more Aifficult to assign its cause than to understand that fact which it is
ntended to explain.

10 F
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tious and imposing scientific systems. It must be remembered that in
seience, as little as anywhere else, is there a royal road to reach one’s
object, and it is often nothing but vanity which has led persons to build
such air-castles and call them scientific achievements,

§ 8, The difficulty of finding the causal connection is also much greater
in that portion of natural history which is most important for our pur-
pose, that is, the so-called. physiology of relations, than in anatomy
or the history of natural development. The anatomist, after having
dissected a few specimens and found them to agree, may generally be
certain that he has ascertained their normal condition, and that any de-
viations from this which may possibly be discovered in the future must
be considered abnormal. The anatomist can and must often be satis-
fied with examining only a few specimens, and may from these draw
a tolerably certain conclusion; but this would not answer in the physi-
ology of relations with its many changes and irregularities. Here it is
necessary to employ every means at our command for taking the greatest
possible number of observations, and then, after critically examining
their reliability, and instituting the most careful comparisons between
them, and by using every method of induction, analogy, and bypothesis
for reaching a conclusion, to obtain the most probably or at least approx-
imately correct view. Thus the demonstrative certainty gradually de-
creases in the physico-mathematical sciences in proportion as we depart
from the abstract, outward forms of objects, or from general laws or
component par'ts, and enter the domain of organic nature, which hecomes
more difficult for the naturalist the more life itself comes into question.

§ 9. Regarding the general view of naturc and the different methods
of explaining its phenomena, it must be said that a really scientific ex-
planation, going back to final causes, is scarcely possible, as soon as from
general views we enter upon details. An cxplanation from absolutely
certain causes, carried through consistently, must always move in a
circ!e, because the world is a whole, developing systematically, and as
<t e various phenomena of nature mutually depend upon each other, 80
1liut one phenomenon may depend upon another which follows it, whilst
we from our youth up are accustomed to draw a conclusion by advancing
f:ow a post hoc to an ergo propter hoc. The aim of natural science is,
therefore, to be as free as possible from teleological and mechanical prej-
udices and methods of explanation, aud to endeavor to show the actyal
connection between the different phenomena, and not to draw philo-
sophical a priori conclusions as to their absolute necessity.

On the material which has been acquired in this manner every oné
must, according to the best of his ability, base his more or less philo-
sophical theories, being careful, however, to keep these latter strictly
separate from the facts.

§ 10. The sources of knowledge to which we are directed as regards
fish, fishing-waters, and fisheries, are: literature, the experience of fish-
ermen and superintendents of fisheries, and direct observations au
experiments,
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As regards literature we must have reference not only to that more
Scientific portion of it contained in book form, but also to that more
Scattered information found in newspapers and periodicalst or in the
various official documents in city or state archives. In order to make
full use of this source of information so very important for the herring-
ﬁsheries, it is of course necessary to consult the more important foreign
Wworks and documents (for example, the Danish, Dutch, and British).

he importance of studying the special literature of a subject will be self-
ovident if we remember the well-known fact that in those fields of human
knowledge which have been cultivated most, no one, whatever his natural
talentg Inay be, can, through bis own exclusive endeavors, obtain t}lat
knowledge which is stored up in literature for the benetit of posterity,
Much lesg carry his knowledge very far beyond this limit. A thorough
cquaintance with all the facts which others have brought to light on a
ertain suljject must form the starting-point for those eudeavors from
Which the greatest possible results may be expected,

Ut it is not ouly that knowledge which is stored up in literature
which must be-taken into consideration, but everything which has been
COllected, preserved by tradition by the fishermen and the superintend-
ents of the fisheries. The gathering and working up of this very hete-
T0geneoys material is connected with considerable difficulty, and presup-
Poses 4 good deal of experience obtained by direct personal observations,
a8 well ag 4 varied knowledge of all the literature on the subject. The
8reat musy of the people are often more inclined to be influenced and even
Drejudiceq by anything coming from foreign parts; the experience of

r"jign Countries is doubtless also in many respects richer and more
varied )y our own and more fully corroborated by experiments and
Scientifi, investigations. The chance of increasing our stock of knowl-
edge by Studying the experience of foreign countries should, therefore,
?O;I.l(:ea:ggl.%t(‘fl' ' I.n doing thfS, llf)\\i(f\’t"l', lt ‘shoulxd‘ be rel'n(;)m:)(f:;(é(lll t;l:f

great differences of nature, law, and economy betw . _
Ownl M other countries, which point is but too frequently 1(;st.‘s}1ght of.
1nu§éebmat.el:nﬂ obtained trom llterz%turo. and the e‘\pen?x')ce 0‘ h? W m.mn.
T 9€ critieally sifted, and for this purpose as well as _1’01 extending
our kn"“'ledge beyond this limit, direct personal observations and exper-
tmenty ype necess - ry. Ixperiments are moreover required {o prove tBe
Correcty gy of opini‘ons that have been advanced, and of hypothetical
CXplanations,
A full description of the best means for utilizing these various sources
;):Vk"“,’“'le_‘lge will be given below when each portion of the fishery
_ebtlg&tlom will be treated separately. )
Th§isli' Fis'm“g is a trade which absolutely l'equire:s ‘specia-l experience.
XDerience embraces the proper use of the different fishing-appa-.
:‘sm;}_AL:BOL’CI.', in “ Nordighk Tidsskrift for Fiskeri.” VII. Copenhagml: 1872, p. 7.
inVe.st.j.r Jungman, © Prolimingr DBerittelse”—Preliminary report for 1873-1874, on the
Sationg

regarding the herrings and herring-fisheries on the western coast of
.Swedeu. Upsalu, 1874, p. 70,
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ratus, the preparation of fish, and the use of fish in the household. All
these points must be worked up carefully and thoroughly so as to give
all the necessary hints. But as all this experience cannot be gained by
one man engaged in the fishing-trade—ars longa vita brevis—as much as
possible of it must be gathered both from old documents and from the
fishermen themselves, and must then be proved by personal observa-
tions, which must also be made with the view of developing and increas-
ing the material. In order to make this material as valuable as possible
it is of course highly necessary to become acquainted with the more
prominent foreign fisheries, especially those which excel ours.

The technical investigations must therefore relate to the existing con-
dition of the fisheries but also to their further development and to any
possible improvements. Among the subjects which in this respect
deserve special attention, the large periodical Bohuslin herring-fisheries
doubtless occupy a prominent place. With regard to these fisheries we
need, above everything else, a brief but complete-review of all the
experience gained in the course of centuries concerning the herring-
fisheries, the preparation of herring, and the herring-trade; for as it is
well known that these, our largest fisheries, are periodical, and cease
entirely for many years at a time, we cannot expect that all the experi-
ence we need is handed down to us by tradition.’ ‘

The techuical investigations ought moreover be specially directed to
the scientific treatment of everything relating to the different methods
-of preparing and preserving fish.

Finally, it would benecessary to carry out according to a well-matured
plan all the different experiments required to corroborate our knowledge,
to try new fishing-laws, new apparatus, methods, and other improve-
ments. In order to make such technical investigations and experiments
really valuable and useful, they ought to be committed to persons who
can devote their whole time to it; for of the young naturalists who are
generally detailed for such investigations, it cannot be expected that
they should have that undivided interest, that local knowledge, and that
practical experience which are absolutely required to make such investi-
gations truly successful.’

§ 12. As it is the object of the fisheries, as well as of agriculture, to
utilize the productive powers of nature for human purposes, and this
not only with regard to the quantity and quality of nature’s productions,
but also to their preservation and possible development, the chief con-
dition of success will be a complete and reliable knowledge of the nature
of these productions, of the causes which ereate and sustain them, and of
the mechanical or chemical aids and apparatus by which they may be
investigated and utilized. By comparing this knowledge with that ex-
perience which practical fishing constantly. supplies, we obtain the

s0-
-

lingar for ar 1817), p. 52, 35, ”
5 A. V. Ljungman, **Om fiskerilagstiftningen for bohus-lénska skirgdrden,” IV (GSte

borgs-Posten, 1875, mo. 73).
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called knowledge of the trade, or, in other words, the science of the
trade. :
The science of the fisheries, . ¢., the knowledge of how to carry on the
ﬁsheries, fully developed and arranged as a whole, forms the sqience of
fishing, Properly so called, and in proportion as it is really scientific, fish-
ing becomeg » branch of natural science.

In order to make the necessary technical investigations, a good knowl-

edge of unatural science is required as well as a special knowledge of those
branches of natural science which form the theoretical foundation for the
Special science of the fisheries. '
13. As fishing requires a knowledge of the mode of hfe.and ot-l.ler
chara.cteristics of fish as well as of the fishing-waters, so fishing ca-rneq
ol as a trade requires a knowledge of the laws of economy. We there:
fore neeq an economy of the fisheries just as much as their prac'tlcal a-nfl
s.Cientiﬁc knowledge, although the latter is certainly an essential condi-
tion of the former.

A wise administration must never favor one trade at the expense of
another whicl is just as important or perhaps even more so, pllereby

Tinging alout a conflict of interests which cannot in any way b.c bem?-
ficial to the state. The fisheries must therefore be-considered in their
f'ela,ti(m to other trades and occupations, especially agriculture m-xd nav-
’gatiml, the general welfare of the state, the means of communication,
e, Special regard should also be had to the changed circumstu-n(%es of
YUT times in case the great herring-fisheries should again be revived;
VWhich event, strange to say, has for nearly half a century been rather
“Onsidereq aé a curse than as a blessing for Bohuslin.” The social ques-
o7 of our coast will, therefore, likewise have to be considered—u ques-
'R Whose solution may puzzle our wisest men. All this becomes the
Subject of a special branch of knowledge, which might be termed ¢ the
SConomy of fisheries,” whose aim would be to promote the fisheries by
‘}'orking ilp the various scientific methods and corroborating Fhell‘ use--
fulnes by practical experiinents, always considering the economlf:a-l value
of the fisheries for the public as the foundation on which all. improve-
Wents iy the fishery-laws and the administration of the fisheries should
be baseq,
The fisheries should therefore form the subject of the most thorough
and exact, treatment even from an economical point of view, and this all
he more as the want of such treatment has doubtless been the chief
Cause of the insufficiency of our fishery-legislation. .

$14. The investigations must, furthermore, extend to the whole subject
of law anqd a&lministratiou; for since their purpose is to gain that knox.vl-
edge which is necessary for carrying on and superintending the ﬁshen(?s
0 the most efficient manner, attention must not be diverted from this
O\Ject; Orextended beyond its limits. As such a course would ouly delay

———

P ! 2‘; + V. Liungman: « Ndgra Ord om de stora bohus linska sillfiskena.” Gottenburg, 1877,
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the results or prevent us from reaching them,® the investigations must
be carried on with a special regard to the needs of a good administration,
which ought, therefore, to be clearly specified.

A complete knowledge of everything pertaining to law and adminis-
tration is certainly just as necessary for the legislator as a technical,
economical, and scientific knowledge. This last-mentioned knowledge
is necessary for proving the practicability of the legislative and admin-
istrative measures; and in order that the full significance of these meas-
ures may be understood, a sufficient knowledge of local and technical
conditions is required. A satisfactory solution of the whole fishery-
question, to serve as a basis for systematic investigations and for a reform
of fishery-legislation, can therefore only be reached by placing each sep-
arate part of the question in thoroughly competent hands. The lack
of such preliminary and preparatory measures is doubtless one of the
chief causes of deplorable defects in our fishery-legislation and of prac-
tical mistakes springing from them.

‘What we need, therefore, is a complete and systematically arranged
review of all the laws relating to the Bohuslidn salt-water fisheries from
the oldest times down to the present. Such a review should, as far as
possible, give the causes of every amendment to these laws and tell us
how the amended laws worked; the laws should be examined with the
view of testing their applicability to the changed circumstances of our
times, and they should finally be compared with the experience of other
countries. If all this were done in a most thorough manner, we might
look for truly beneficial results.

§ 156. In order to fully understand the Bohusldn salt-water fisheries,
some purely historical investigations are necessary, which may yield
some material of great value which could not have been obtained in any
other way. As an illustration of this assertion we may quote the exam-
ple of Awel Bocck, who, in his well-known work, % Om Silden og Silde-
fiskerierne” (On the herring and the herring-fisheries), has based his
whole treatment of the important questions, ¢ why the great periodieal
Scandinavian herring-fisheries have ceased ”?, and ¢ what influence is by
outward physical conditions exercised on the migrations of the herrin gs”
on such investigations.” Besides, how could we without such historical
investigations ever settle the question regarding the nature, spawning-
time, &c., of the old Bolhuslidn herrings ?! or corroborate or disproxﬂlf

8 Thus it has ofton been the case that practioal objects have been used as a bait for
carrying through purely thcoretical measures, which in no way could provea benefit
for the trade.

94. Boeck, ‘‘ Om Silden,” &ec., 1, Christiania, 1871, p. 82-119.

e« 5 ““ I, p. 72-82.

11 The supposition regarding the relation of the old Bohuslin herring to the pr05°nb
herring forms, as is well known, the basis for all our fishery-legislation since 1852; 82
the opponents of this legislation, therefore, chiefly direct their attacks against this
supposition. (See “ Handlingar rorande sillfisket i bohuslinska Skirgdrden,” Stookholm,
1843, p. 71-73, 156,172, “ Gotebarg’s Handels-och S§jdfarts-Tidning, 1853, No. 147, sup”
plement. ¢ Nya Handlingar, 4c.,” 1, Gottenburg, 1874, p. 22-24, 29-32, 63-G6.) .
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a8sertion that a severe winter with much ice has a beneficial influence
on the herring-fisheries, an assertion which has been so strongly made
by Professor Nilsson and others?'? or how could we, in any other way,
ascertain the practical working of the older fishery-laws and decide in
What respect and in how far the fishing-trade has improved, remained
Stationary, or gone down? ' ,

It will scarcely be necessary to say any more regarding the great value
of historical investigations in themselves and their absolute necessity
for gaining as complete as possible o knowledge of our fisheries.

As regards our largest and most famous fisheries, the great periedical
he"l‘illg-ﬁsheries, we must in the first place not only examine the possible
Causes (real or supposed) of the periodical cessation of these fisheries,
Which Las played such a prominent part in our fishery-legislation, but
al8o the causes of the somewhat regular changes in the.course and loca-
tion of the fisheries, and in how far these changes depended on physical
conditions, &c. By making these investigations we obtain a great mass
Of historical fucts which will amongst the rest serve as a guide in framing
laws in case these great fisheries should revive.* Much inforation
Would also be gained in this way, throwing light on many a dark point
In the natural history of the herring and aiding in solving the difficult
Question of the migrations of the great herring-schools. The literature
Teferring to these questions amply proves how important a complete his-
torical preview of the Bohuslin herring-fisheries is for reaching a satis-
f&cmry solution of the whole herring-question.! .

It is evident that the history of other fisheries will also be very inter-
" ®sting and may furnish valuable material. The historical part of these
lvestigations should, therefore, by no means be omitted or neglected. -

§16. The investigations must tinally embrace all the facts of natural
.science, which will enable us to master the theoretical conditions “of a
Buccessful carrying on and administration of the fisheries” in a much
h_igher degree than it is possible for the uneducated fisherman. A scien-
tlt.ic knowledge of nature forms the theoretical basis on which alone a
vﬂsﬁlnd beneficial management of the fisheries can be built up. We

Y Handlingar rorande, gc.,” p. 64, 67,74, 77, 156, 163.

- W Malm, Naturhistoriska studicr i det fria och: Rammaren. Gottenbhurg, 1860, p. 5.
The rogular changes in the course of the great herring-fisheries, and the consequent
Fhanges in the quality of the herrings roquire a legislation to snit these chunges. Leg-
islation should, therefore, bo gnided by the experience of former centuries, The first
bart of an approaching fishing-period cannot be considered as the standard for the
Wwhole time it lasts. In all probability it will in its course undergo considerable
changes, and we must, conscquently, look for this standard in the corresponding part
of former fishing-periods. That this way of judging is correct is proved from the last
ﬁf’hing-period (1747-1808). Tor many of tho regulations made during the latter por-
ton of this poriod, and based on the oxperience of the first portion, proved to be anti-
Quated and of little use, and in some cases were even more hurtful than helpful. The
fishermen themselves, therefore, often demanded changes in the administration and in

the lnws. It wmust be said, however, that many of these changes were demanded
from purely egotistical reasons.
" Prelimindr berdttelse (Preliminary report) for 1873-'74, p. 71-72.

]
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need therefore a complete and thorough knowledge of the true object of
the fisheries, of the nature of fish, and of the nature of the water in
which the fish live, and finally of all those conditions on which the prop-
agation, development, and life of fish depend.

The scientific investigations which are of importance must in the first
placerefer toanincreased knowledge of the anatomy, physiology, develop-
ment, characteristics, and varieties of fish, as well as to their distribu-
tion, and the probable causes of their appearing and remaining on dif-
ferent bottoms, and consequent upon this to their varying food, their
isolation, hydrological relations, &c. They must also relate to the
spawning of fish (time, place, whether near the surface or on the bot-
tom), to their growth, difference of age, food, enemies, sickness, &c., de-
pendent on physical conditions, their daily life, their regular annual
migrations (caused chiefly by their desire either to seek food or to prop-
agate the species), to their sudden appearance or disappearance, and to
its causes, &c., as also to the nature of the fishing-waters, to the plants
and animals contained in them as well as to their physico-geographical
character. In the following we shall endeavor to point out the methods
which should be followed in gathering all the material which is needed
for a thorough knowledge of our salt-water fisheries.

§ 17. For a thorough study of the physiology, development, anatomy-
&e., of fish it is doubtless necessary, if its results are to answer the in-
creased demands of our times, that a person should have leisure, so that
he can devote his whole time to it, and that he should be in possession
of all the material and -scientific apparatus which are required for such
investigations. For some of these investigations, well-arranged aquaria-
will be of special value. With regard to these studies the author
recommended, guided by the experience of foreign countries,” in his
preliminary report,'® the establishment of a complete station for scien-
tific investigations of the sea!” in a suitable place on the Bohusldn.

15 In France chiefly gained by the work of Coste and later by that of Lacaze-Duthier '
and in England, France, and Germany by the great public aquaria, as well as in Italy
by the zoological station in Naples founded by 4. Dolrn and subsidized by the govern-
ment. (Sec: Bulletin de la société impérial zoologique dacclimatation. 1862, p. 107-114;
1863, p. XLVII-LXIII; 1864, p. 261-269; 1865, p. 533-541; 1872, p. 164-167, 268.—
Arahives de zoologie expérimentel ct générale. 111, 1. 1-38.—Preussische Jahrbiicher. XXX,
P. 137-161-—Zeitschrift fiir wissenschafiliche zoologie. XXV, p. 457-480.—IH, DBeta, Die
Bewirthschaftung des Wassers und die Erndten daraus. Leipzig, 1868, p. 236-248.—J. G-
Bertram, The harvest of the sea. 3d edition. London, 1873, p. 293-206.—F. Buckland,

Familiar history of British fishes. London, 1873, p. XI.—On the organization and
progress of the Anderson school of natural history at Penikese Island. Cambridge,
Mass., 1874.)

18 Prelimindr Derittelss for 187374, p. 71. United States Commission of Fish and
Fisheries. I1II. Washington, 1876, p. 166.

17 In the above-mentioned report the author has expressed the opinion that the
necessary special hydrological investigations should be carried on by persons specially
detailed for the purpose, who should have their headquarters at the same station-
This idea, although not without its advantages, might, however, meet with consider+

able difficulties when carried out practically.
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C0ast,® which ought to be under the supervision of competent
Zoologists and botanists and furnisbed with all the necessary sciontific
apparatus, )

It will be self-evident that such an institution would not only further
the study of this part of natural science in our country, but would be
almost indispensable for such a study; nor can there be any doubt that
its activity can and ought to extend to a much larger field thau the
ere investigations of the fisheries. .

$18. In order to gain a sufficient knowledge of the mode of lite of fish,
of their migrations, &c.,in a certain given region, it will be necessary to
make Uninterrupted observations for a number of years with all the
eans at one’s command (especially by fishing at all seasons of the year);
and in gpqer to make such observations truly valuable they should be
carried op, simultaneously in different parts of the given region; f(n.' local

ifferences in the physical conditions will also produce diﬁ'erence§ in the
3Ppearance, mode of life, &c., of the herrings; and by observing the
Srrings only in one place we would just as little gain a general knowl-
8dge of this fish and its mode of life as we would obtain a knowledge of
the Ieteorological conditions of a large country by observations gath-
ored at g single point. In order to gain the true value of phenomena
Observeq ip, g certain place, a more general knowledge is required, which
%an only e obtained by comparative studies. .
fom the foregoing it will be seen how difficult it is to arrive at abso-
ute Certainty, and how necessary, therefore, to base our knowledge on
© greatest possible number of systematically gathered facts. It will
350 be evident that both the time during which, and the number of
Placeg Where, these facts are gathered should be increased.in proportion
35 the kinds of fish which are the objects of investigation are in the
former. cage liable to appear at longer intervals, and in the latter case
are-subject to more local changes. .
.§ 19. In order to facilitate and to accelerate the acquiring of the d'e-
Slr(?d knowledge, it will be necessary to have recourse not only to l'ns-
Tesearches, but also to the experience of fishermen. Regarding
Fhe Value of this last-mentioned source of information, it must be borne
lfl Ining that the information furnished by our fishermen on the mode of
-© And the migrations of fish, &e., are very much on the style of the pre-
ctions of our old-fashioned weather prophets. These old signs are fre.
Quently of Just as little value for the fisheries as for agriculture. But
&lth()ugh meteorologists have long since shown the worthlessness and
Hibility of such predictions, people continue to believe in them, for up-
Ucated persons are apt to remember the fow times when such predic-

'* Bee also Drelimindr Berdttelse for 1874-1875, p. 18. The most suitable place forsuch
poation would doubtless be the mouth of the Gullmar fiord in the neighborhood of
ebiickskil. Farther north the station could not well be, if it should answer itg
p“"le)o.se also with regard to the investigations of the expected large periodioal heiring.
Tries,
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tions proved true, and to forget the many times when they were not fal-
filled. Such persons will never think of comparing the cases when such
signs were without any significance whatever with those cases when they
were followed by certain results, nor do they weigh the probability of the
one or the other. They are always inclined to follow a post hoc by an
ergo propter hoc. The opinions of fishermen are also often at variance
with each other, even with regard to the influence of outward circum-
stances on the fisheries. It mustfinally not be forgotten that the nature
of the fisheries themselves requires great caution in applying results
gained by positive experience. I'ishing is generally carried on with very
insufficient apparatus and only at that time and in those places where the
greatest gain may be expected. There is a great difference between the
occurrence of fish in a certain place and the occurrence of fisheries in
the same. The fish may, for instance, come in a certain way which
makes it impossible to cateh them with the only apparatus on hand, and
the fisheries, therefore, come to an abrupt end, although there are plenty
of fish. The fishermen are, moreover, frequently governed by prejudicos
and actually cease to fish before the most profitable period of the fish-
ing-season has arrived, simply because they think they have noticed
some adverse signs. All the information gathered from fishermen must,
therefore, be sifted in the most critical manner, and the most extensive
fishing must be carried on by the observer himself with every imaginable
kind of apparatus. in order to corroborate or disprove the statements of
the fishermen.

§20. In order to gain more reliable and more complete knowledge than
can be obtained from fishermen or through historical researches, it is, a8
I remarked above, absolutely necessary to make direct personal obser-
vations in a number of places. There should be a separate observer in
every place, who, following a well-devised plan, would make daily ob-
servations on the fisheries, &c., which would serve as a basis for a natu-
ral history of fishes, and for historical and statistical fishery-reports
(annals of fisheries). The superintendents of the fisheries would cer-
tainly be able to-render much valuable assistance in making these obser”
vations. .

§ 21. The necessity of comparing the course of the fish, their mode of
life, and their migrations, with the meteorological and hydrological con
ditions, for the purpose of increasing our knowledge of {heir natur
history, has long since been recognized, and caused the Royal Scientifi¢
Society at Gottenburg, as early as the beginning of this century, whilst
the last great herring-fisheries were still going on, to set a prize for the
best treatise on “The influence of the currents on the Bohusliin herring:
fisheries.” When the fisheries ceased, Dr. P. Dubb, the most unprejudiced
and learned of our older authors who have given attention to the Bohus:
1%in herring-fisheries, also expressed the opinion that meteorological 82
hydrological causes occasioned the periodical coming and going of the
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herrings on the coast of Bohuslin, and proposed that the state should
make ap appropriation for a scientific investigation of thése causes.!?

It is clear, however, that any scientific investigation which intends to
ajcertain in how far there is any periodieity in the coming and going of
the herrings, and whether such periodicity applies to our herring-fish-
eries, and, in case this is so, what laws govern this periodicity, ought to
extend over at least a century. This leugth of time need not frighten

~8ny one, for long before the century has come to a close such investiga-
tions will have yielded results which will amply repay for all the time
and trouple,

$22. In order to obtain reliable results from combined observations of
th_e fish and fisheries and of neteorological and hydrological facts, it
Will be Decessary, as I have already said in my above-mentioned prelim-
tary report,? to have as complete as possible a series of simultaneous
Observations. This requires a number of persons placed at suitable sta-
tions, whose observations are collected in one report, as is done, for
OXample, with regard to the investigations of the sea made on the coast
of North Germany.” Without such exact, reliable, and uninterrupted
Observationg of the fisheries and their physical conditions made during
2 longer period and for the purpose of comparison, it will be utterly im-
Possible to reach any higher degree of probability or certainty.

§$23. All the necessary meteorological observations had best be made

Y the stations of the Royal Meteorological Central Tnstitnte, which

3ve been established on the western coast of Sweden ; but for hydro-
logica] observations, as well as for observations of the fish and fisheries,
Ve have ag yet no stations for making continuous observations?. As
the application of hydrological data to the natural history of fish .and

® Course of the fisheries absolutely requires that these observations
oulg pg uninterrupted and go on all the year round, especially during
he colg 8eason, when the principal fisheries are carried -on, it will be
Self-evident, that all hydrological observations which have been made
v;ﬁherto chiefly during the summer months cannot be of any very great
value. This is not said to detract from the generally acknowledged
wo 11¢ of ong or the other portion of purely theoretical hydrology, such as

OSSess in the investigations of the Swedish waters made by Forck-

’iammer, Edlund, Meyer, Moln, F. L. Eckman, and others; but what we

sh

18119 P, Dubdp, Anteckningar om sillfisket § Bohuslin (Kgl. Velenskaps Akademiens Handlingar,

8 7), p. 46. Similar investigations have for nearly the same purpose been made in

overal foreign countries, and some of our own writers have acknowledged their im-

Portance,

2 Pypplin .

o Lrolimindr berdttelae, 18731874, p.70; 1874-1875, p. 17, : )

l(aohsee: Ergebnisse der Beobachtungs stationen an den Deutschen Kiisten iiber die physiok

18778" Tigensohaften der Ostesce und Nordsee und die Fischerei. 1873-1876. DBerlin, 1874~

fng; .

liKhSmce this was written the Nautical and Meteorological Bureau has been cstab-

od, which doubtless wil] supply this want, and farnish the necessary hydrologicg)

0 .
bservationg In the shortest time and with the least outlay.
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have said merely refers to hydrology as an aid in the study of 1chthy-
ology and the fisheries.

§ 24. But the separate hydrological conditions, such as the different
cwrrents of the sea, its temperature, the proportion of salt and gas con-
tained in the water, &c., mmust be studied, not only in themselves and
in their relation to the fisheries, but also with regard to their influence
on the vegetable and animal life of the sea. The scientific investiga-
tions of the sea must therefore endeavor to find the connection between
the different organic forms, both in a general way and more especially
with regard to those that are of economical value for man. Thus, with
regard to the herring, science ought to find out the influence which
the diatoms and other animalcul® exercise on it, and the conditions on
which their occurrence and distribution depend.”® The vegetable and
animal life of the sea must therefore be studied, not only from a mor-
phological, physiological, descriptive, and physico-geographical point of
view, but also with regard to the position which each individual form
occupies in the great household of nature.

§ 25. The bottom of the sea must not be forgotten, but must be made
the subject of a thorough scientific investigation, both as regards its oro-
graphical and geognostical character, not only in itsélf but chiefly with
regard to the influence which it exercises on the currents of the sea and
‘on its vegetable and animal life.

§ 26. The extent of the different scientific investigations is thus clearlv
given by the very character of the study of natural history, which, the
more scientific it is, the more it should be a comparative study, because
nature forms a countinuous whole where one link of the chain is con-
nected with and depends on another, sa that no satisfactory result can
ever be obtained if one branch is studied as a specialty to the exclusion
of those with which it is connected.

§ 27. As has been mentioned above, all such investigations of the sea
and the fisheries, if they are to lead to the desired result, must be car-
ried on simultaneously in as large a number of places as possible; for
in no other way can a deep insight be gained into the hydrological con-
ditions of the nature of the fisheries themselves, and of their connection
with meteorological causes. These investigations must, therefore, as i$
already done in meteorology, be made by the united etforts of several
nations. The investigation of the nature of those small seas round which
8o many of our modern civilized nations dw cll—Englishmen, Dutch;
Germans, and Scandinavians—and which, more than any other seas, aré
full of fishing and sailing vessels, should certainly be of such interest
for science, the fisheries and navxgatlon, that there should be no delay
in making them. Germany has also in this respect made a beginning
by sending out expedltlons, and by having daily observations talken ab

9.J, MacCulloch “On the herring” (The Quarterly Journal of Seience, Literature, and
Arts. XVI. London, 1824), p.219.
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4 Dumber of stations.* This example is now, to some extent, followed
by N Orway, where the government has, since the year 1861, instituted,
at its ©xpense, a series of investigations of the herring and cod fisheries,
and Where, at the present time (1876), the chiefly zoological investiga-
tions have not only been made in that portion of the open sea where,
according to Prof. @. 0. Sars, the Norwegian herring has its proper
?‘Ome, but also in more distant portions of the ocean. The meteorolog-
leal societies of Utrecht and Edinburgh have, the former from 1856 to
1864, the lattor since 187 3, directed their attention to this subject, although
&y haVe, 80 far, at least, not published any of their results.
Y28 Iy Sweden, this special branch of natural science has till quite
Tecently heen somewhat neglected by the great mass of our people,
although if, cannot be denied that several of our naturalists have, by
their self-sacrificing labors, produced very important and valuable scien-
'tiﬁc works in some very élosely related subjects. Thus there are very
How Parts of the world whose aquatic fauna and flora are so well known
{with regard to the different species) as Bohuslin. All these labors,
Which certainly must aid the investigation of the fisheries, have been
ade for an entirely different purpose, and, therefore, as a general rule,
Pass by the most important points for our subject.
he Pproposition which has been made several times to institute a more
Or less exhaustive scientific investigation of the fisheries, has, therefore,
10t yet led to any positive result, the cause of which must.chiefly be
ound iy the little importance of our fisheries to the state, an importance
Which Possibly has ‘been somewhat undervalued. The mnost extensive,
and doubtless the most valuable of these older propositions, is the
90e which Prof. (. J. Sundevall made with regard to the scientific and
Uical sides of the salt-water fisheries, more than twenty years ago.?
9. As T have endeavored to show in the foregoing, all these investi-
gat-ions will be most successful and yield the fullest scientific results by,
Jirst, eStablishing a completo station for scientific investigations of .the
5Ca on ty, coast of Bohusliin;* and, second, by appointing a sufficient
Number op observers to gather continuous data regarding the fisheries
dt the mopq important fishing-stations;? and, third, by instituting a spe-
weteol'ological and hydrological investigation of the sea.?
; " Ja’“‘%berioht der Commission zur wissenschaftlichen Untersuchung der deutschen Mcere
"Lﬂ{fi‘el. I-III.  Berlin. 1873, 1875. '
I ? blo‘ckholm’u lins Kgl. Hushdllnings-Sitllskaps handlingar (‘I'ransactions of the Stock-
Ozlum chmomic;sl Socioty), VI, p. 211-212. .
- P;clzmim‘.h- Lerittelse, 1873-1874, p. T1; 1874-1875, p. 18.. See above, § 17. Sinoce
b B was “Writton, such a station for zoological investigations has been established
¥ the liberality of Dr. . Regnell, at the instigation of Prof. 8. Lovén, at Christine-

k:”"ﬁ', in tho district of Skaftiland; but we do not know in how far this station will
3‘1 ;‘th.OSt.: Wmvestigations, which are of most importance for the fisheries.
™ P?clfmfn?r Berdittelse, 1873-1874, p. 74 ; 1874-1875, p. 17-18, ) )
- Lrelimingr Berattelse, 1873-1874, p.70; 1874-1875, p. 17-19. This last-mentioned
¥ish may be 8aid to have been fulfilled by the establishment of the “Nautical and Me-

teorological Bureau,” which has beei placed under the direct supervision of the Royal
%vy Departinent,




158 REPORT OF GCOMMISSIONER OF FISH AND FISHERIES.

It ought to be an object of special interest for us to obtain an accurate
knowledge of our own waters, especially since such a knowledge would
be of as great practical and scientific importance to our fisheries and
navigation as the geological investigations have been to our agriculture
and mining. The proposed investigations of the sea are no less ueces-
sary, and will certainly prove just as useful.

§ 30. With regard to the arrangement of these investigations, it may be
well in this place to add a few remarks concerning their scientific por-
tion. It has, at least of late years, become a custom with us to put all
such investigations into the hands of a cominittee of older scientists.
Although cases could be mentioned where such an arrangement was not
only not hurtful but proved of absolute benefit, such cases must certainly
be considered as exceptions. The most extensive scientific investigation
ever undertaken in Sweden, viz, the geological survey, hasbeen arranged
on a totally ditferent plan, which, most assuredly, is the only one which
deserves to be followed. In foreign countries, such investigations have,
as far as known, hardly ever been placed in the hands of a commit-
tee. In Norway, where the fisheries are of much greater importance,
and where, consequently, the investigations must be much more exten-
sive, not: only the making of a plan for such investigations regarding
the herring and the herring-fisheries, but the whole management of the
investigations has been placed in the hands of quite a young man, who
had not even finished his course at the university? o Germany, these
investigations have certainly been entrusted to a commission, but its
members do all the principal work themselves ™  In the United States
of North America, the investigations of the fisheriex, both as regards
their arrangement and their execution, have been placed in the hauds
of one aud the same man® If no person or persons can be found to
whom the investigations may be entrusted, it is not wortly while to make
any; for a committee, even if its members are fally aware of the ohjeet
of the investigations, can scarcely reach any valuable results through
others, unless these possess the taculty of acting for themselves.

In case such a comittee should, however, be considered indispensable,
it will be important to place at its head @ man who will not be led astray
by any interest {foreign to the proper object of these i nvestigations,

It any investigations of this kind are to be truly usefal, their result
must be luid before the public just as it is, without. any additions Q'
emendations.

§ 31. 1t has already been mentioned in the forcegoing, and is really self-
evident, that a well-devised and detailed plan is absolutely neecessaryy
so the object may be reached with the greatest possible saving of labor,
time, and money, aud to avoid the dahger of entering other fields which

"% Nordisi: Tidsskrift for Fiskeri. VII. Copenhagen, 1.&7‘2,'):';.“"_ T
30 Jahresbericht der Convnission zur wissenschaftlichen Cntersuelung der deutachen Meere
in Kiel. I-III. Derlin, 1573, 1875,
3 United States Conunissiou of Fish and Fisheries.  1-1JI. Reports ot the Commis-
sioncr for 1871-1872, 1272-1873, 1970-1874, and IRT4-1875, Wasdiington, 1870-1876.
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have no connection with the point in question. Many a practical and
Scientific investigation has by its result proved the truth of this assertion.

It is, furthermore, necessary to have as complete as possible an outfit
of all the required apparatus of the hest construction; for as the expenses
are small compared with the result, one should not, through negligence
or fooligh saving, run the risk of olftaining incomplete or incorrect results.
No €xpense, labor, or care should therefore be spared to make the ap-
baratus as complete and as efficient as possible; for the result of the
nvestigations to a large extent depends on this.

8 need not mention again, in conclusion, that such numerous and
exhaustjye investigations must be continued without interruption. for a
long perioq of time, and that no grand results must be looked for after
2 few Years, or expected from the work of one person; for the d.tﬁ‘e.rent
Portions of the investigation ought to be distributed among a consider-
able numper of Persons. . . o

§:32. A rich field is thus opened for scientific investigations and for
Practica] experiments, which must be worked up in all its parts before
tl;lat-kllowled ge and experience can be gained which is the essential con-
litton of g5, entvirely satisfactory arrangement and management of our
Salt-water fisheries. Even if the time when this point shall have been
.rea"hed, as regards our knowledge of the nature of fish and of the sea,
'S far distant, we should not hesitate to malke use of the little 'knqwledge
Ve Dossess for improving the condition of our salt-water fisheries and
farther their success by legislative and administrative.reforms, always
Caring iy mind, however, the incomplete and insufficient charactor of

at knowledge on which our reforms are based. The consciousness of

1€ Small extent and insufficiency of our knowledge should not make us
m.diﬂérellt or indolent, and we must not forget that a clear knowledge
of ,d ifﬁculties is a good step forward towards overcoming them.

I a basis has to be found for legislation on which the welfare of thou-
Sands of human beings depends, no mistakes should be made; least. qf
a.ll Such ag goula easily be avoided by uprightness and a litble.self-cr‘lt-l-
SISIL Oy actual kn(;wledge of the subject is unfortunately still so lim-
lte(.l that there can be no question of demanding one or the other axiomm,
“.h.l ¢h hag been by no means fully proved an infallible basis for legis-
lutlon; but it is rather a duty to point out the defects in our knowledge
and endegyor to remedy them as soon as possible. In saying this we do
U0t mean that gy kuo;vledge, insignificant in itself, could not serve as a

asis for some improvements in our legislation; for it must not be for-
gotten that gy long as perfection cannot be reached we must endeavor
to make the best use of what we possess. It is, under all circumstances,
¢ duty of the scientitic investigator, in a field like the fisheries, to give
4l the facts just s they are, and not, from a desire to appear as & great
¢ 1Scoverer, or from fear of censure, to hide the naked truth.
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IL.

BRIEF REVIEW OF OUR PRESENT KNOWLEDGE OF THE
MODE OF LIFE AND THE MIGRATIONS OF THE HERRING,
AND THEIR PHYSICAL AND BIOLOGICAL CAUSES.

1. The rich herring-fisheries which took place on the coast of Bohus-
lin at the end of last year (1877) and the beginning of the present year
(1878) have caused me to publish a brief statement of the present con-
dition of the scientific investigations regarding the mode of life of the
herring and its annual and other migrations, as well as of those nat-
ural conditions which may be their causes. I have done this with the
special object of making the scattered scientific material accessible for
the general public, as this certainly would be of practical use in case the
herrings should again regularly visit our western coast in any consider-
able numbers. The amount of knowledge we possess is small; but if
brought within the reach of a larger public it may nevertheless have a
beneficial influence on the fisheries. So far, we do not possess any sci-
entific collection of all the material prepared with a view to the spe-
cial needs of our coast; just as little any general and comprehensive
epitome of it. In order, therefore, to make this treatise as timely as
possible I have collectéd all the facts in my possession, and by compar-
ing them with the results of the most recent foreign investigations I have
endeavored to make them as complete and reliable as possible, which,
however, has not materially changed my previous views. These more or
less strictly scientific investigations have so far not produced any result
which could lead to a complete and much-needed reform in this branch
of human knowledge; but in most points our knowledge is just as incom-
plete and as little critically sifted as it was a hundred years ago.

2. The object of this entirely preliminary review of our present knowl-
edge of the mode of life and the migrations of the herring is, first, to give
in as brief and as clear and systematic a form as possible all the mate-
rial which has gradually accumulated in the course of time, in order t0
make it more accessible both to scientists and to fishermen; second, t0
give a review of the historical development of the more important points
in our knowledge, in order, if possible, to prevent mistakes in the futwre,
and to facilitate a more correct understanding of all the circumstances;
and, third, to show the necessity and to point out the course and possibl®
results of continued scientific investigations. An entirely satisfactory
scientific review of all our knowledge presupposes an ample amount 0
material critically sifted, consisting in observations made uninterrup_ff
edly during a long period of time at a large number of places; for, a8 n
meteorology, all truly scientific knowledge must be based on a collection
and comparison of as large a number of observations as possible, made
by reliable persons during a long period of time and in many different
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Places. The most extensive and most complete number of observations
Will bring our knowledge as near actual truth as possible. It will be
self-evident that whenever, as in the case of the fisheries, we have to do
With periodical changes embracing long periods of time, there will be
8pecial need of many and long-continued observations.

8. But as such entirely sufficient material is for the present not
aCcessible, and could not possibly be procured during the comparatively
short time which I have been able to devote to the investigation of the
!Jerrings and the herring-fisheries on the western coast of Sweden,” cven
If Thaq had ever so many able assistants, I cannot do better than to use
the materjg) on hand, which, certainly from a scientific point of view,is in-
Suﬁ.iCient, but which, nevertheless, possesses some practical value. .Evgn
the most careful preparation of this heterogeneous mass of material
Tust, however, be defective, because no satisfactory result can be reached,
Unless we possess a thorough knowledge of all the points based on the most
Fompl‘ehensive scientific material. Although, in a work like the present,
W may important to give in each case the exact source from whic.h
the information has been drawn, I bave thought fit to deviate from this
generally observed rule, chiefly because it is my intention to treat the
Wwhole subject more fully in a larger work which I am preparing, the title
oL Which will be ¢ On the Herring and the Herring-Fisheries,” and 'a-lso-
to Tedueo the time™ and cost of this brief review as much as possible.

Devertheless Liope that this little work may be of some use, and prove

Delp to those of our writers on the fishery-question who by different
“Ircumstances are confined to the observations of others. .

4. Naturg] science, considered as a systematic review of all nature, is

co nsmnt-ly growing more many-sided and more complicated, in propor-

101 ag jt develops and as it is simplified by having many different facts
Condengeq into general axioms (* Les sciences progressent en se simplifiant,”

eibnitz)- Nature forms a continuous whole, all parts of which are con-
Decteq by an indissoluble causal connection both amon g themselve.s and
With the constantly developing universe; the scientific investigation of
4 Daturg) Object or a natural phenomenon can reach completeness only
n Proportioy, a9 it is many-sided. It is a very common mistake to view
the different phenomena isolated from others; and science suﬁ'ers_in
consequence, entire systems being built on such incomplete views, which
0ay for the time being satisfy at least the less scientific and critical
Portion of thg public, but which are very hard to root out, all the harder

"Sinco July, 1873, I have (commissioned by the government) been busy in collecting
B“.ch scientific datg regarding the natural history of the herring and the herring-fish-
€ries ag 1 deemed necessary for improved legislation on our herring-ﬁsheries..

1 he. greatest diﬁiculty has been experienced and almost insurmountable hinderances
E B.ced. 10 the way of gaining the necessary time for a work like the present, by the
2088sity of carrying on simultaneously the investigations regurdiqg tlfo otl.ler por-
tlon,? of the biology of the herring, and the many other different points in th.ls whole
“TTINg question, the legislative, administrative, and economical parts of which have
taken 111])~ Ihe greater portion of my time spent on the coast of Bohusliin,
F
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when they are propped up by the strong pillars of authority. The dif-
ferent changes in the development of science follow entirely different
methods, and the investigations of the period immediately preceding
ours, devoted more to special branches, have doubtless, through their
results, furnished a very necessary basis for the more many-sided tenden-
cies of our present science.

5. Only through long periods of time the human race can gradually
reach a higher and more complete knowledge. The history of sciences
shows in every branch of knowledge an exceedingly slow development,
quicker at times, but at other times slow, stationary, and even retro-
grading. Even the gaps in the historical material, or the just as com-
mon and easily-explained custom of directing attention from the less
important to the most important representatives of scientific develop-
ment, lead a less experienced and thoughtful man to entirely different
points than those in question. It is therefore best, as a general rule,
not to look for too much “thatis new in science” in an author who has
in his special line of scientific investigation been preceded by many and
prominent writers who have used all the old material, and who, having
solved those problems which were of casy solution, have left the most
difficult questions unanswered.* But even of the most unassuming
author wemay demand that he shall treat his subject from the present
scientific point of view.

6. A remarkable misconception of the aim of scientific work, which
even in our time is not altogether rare, is the idea that the object of the
naturalist consists chiefly in increasing the scientific material by irxa-ki-ng'
rich collections of objects and observations, by describing everything
as minutely as possible, and by combining all the facts to a whole, which
is then occasionally termed in a somewlat contemptuous manner ¢ a
compilation.” A higher view of science must, however, disapprove of
guch a lowering of that most important kind of scientific work, which is far
different from mere compilation, which only aims at arranging the works
of several authors systematically in one work. In saying this I do not
mean to deny the value or necessity of scientific collections or compila-
tions, but merely to raise a faint protest against those who overestimate
these compilations and undervalue combined scientific activity. Science
doubtless needs as complete and as eritically sifted material as possible
but this material in itself is not yet science. The object of the natd:
ralist, therefore, does not only consist in the constant accumulatinﬁ
observations in order to reveal hitherto unknown facts or to corroboraté
known facts, but in combining the material gathered by himself a

a4 If we therefore go over the works of older authors on this subject in chronolog.'icf"1
order, we soon find that their views only very gradually become clearer and more die-
tinet, and that the more critically sifted and arranged axioms which we intend %0
give we hy no means owe altogether to our predecessors. Only by joining the varioud
facts and arranging them systematically they hecome important, and not least D

thereby showinyg their insufficient character if viewed from a truly scientific point ©

view.
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others into g whole. The last-mentioned work is no less important than
the former, and is actually the really scientific portion of the work.

7. Even in biology there are many questions which cannot be satis-
faCtorily answered by one person, but which demand the systematic work
of several naturalists, just as is the case in meteorology. That this is
Specially hecessary with regard to our subject will be evident when we
t¥1ink of the complete series of observations which are needed—observa-
tiong referring not only to biology, but also to meteorology, hydrology,
&0-.; for only by making full observations in all these directions can we
arTive at any satisfactory result. And in order to have these observa-
tfons a8 full and systematic as possible there should be a number of sta-
tions Working according to one and the same plan.%

Although the time is certainly very far distant when sufficient obser-
Vationg will have been collected to furnish the necessary material for a
satisfactory scientific solution of our problem, we shall see from the fol-

Owing that, as far as Bohusliin is concerned, a complete meteorological
Station would be extremely useful during a rich fishing-season. Those
Who devote themselves to the herring-fisheries would gain an increased
“Dowledge of the herring, its mode of life, and its migrations, and their

Pendence on the chaunges of the weather, and such a knowledge would

cert-a.inly be of great practical use to them. )
. ° In order to gain a correct view of the causes of the irregularities
12 the mode of life and the migrations of the herring, it is specially neces-
Sary to get as complete a knowledge as possible of the influence which
Physical anq biological causes exercise on the herring.

D treating this very difficult and but little known subject it must not

© forgotten that hitherto fishing, carried on as a trade, has been almnost
1€ only meang of observing the influence of such causes; and as fish-
Ing is only carried on at those scasons and places and with those imple-
ments Which promise the greatest success, it will be clear how incom-
Plet@ and unreliable our knowledge must be. Gureat caution'is required
n Sathering and receiving information, for mere fanciful and hypothet-
lc.al theorieg lead us only farther away from our true object. This part
O 10y work Lad chiefly to be confined to the collecting and arranging of
all the gqty found in literature.

* We must first consider the influence which the sun and the moon
€xercise, The sun produces day and night and the four seasons. The
changes Produced by the turning of the earth round its axis and round
Jde sun act not only through the greater or smaller quantity of light, but
1 & 8till higher degree through the differences of temperature and the
E¢neral changes in the weather which they produce. Attempts ha-\za
a:t,I; l}:(;ietl‘:'ll? have to d(} this prel.mmt-.ory work should 'bo f'ully imprc:s:‘;lr:i“’lmfhe
Tnugt therez result of‘ their lx?.bor will f:lne.ﬂy bcnt?ﬁt tho scientists otf: t-h; il;l t1.1 . fm'ety
of ¢ ’eir l&b:re{)sucmﬁce .tyeu' own sciontific .vam.ty and the hogeﬂt:e i‘iul:xd:iiou ) t; ]
Stience of th:,f :t be sat1§ﬁed to ku.ow_tha,t it will form part o L to onuoblo Li o 1:0
eagages in it a1’1 ure. This solf-sacrificing work ay well be said to im who

» 20d who deserves the esteem and gratitude of humanity.
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even been made to prove that the sun produces considerable periodical
changes in the weather by the regularly changing number of the solar
spots. The moon, on the other hand, exercises an important influence
through the difference of light which her changes produce,® through
the tides regulated by her, and the different currents occasioned by the
tide, which are chiefly caused by the attraction of the earth. In this
last-mentioned respect the sun exercises a similar but weaker influence,
which more or less modifies that of the moon.

10. As repards the influence of sound on the herring, it is well known
how easily it is frightened by any unusual noise. There is no doubt that
the sense of hearing is not very strongly developed in the herring,
although the old opinion, which was held eveu by Linné, that fish are
entirely deaf, has long since been proved to be erroneous. The herring
generally returns immediately to the place from which a sudden noise had
scared it away. It has also been sufficiently proved that it is highly im-
probable that a long-continued noise may drive the herrings away from
places which they have been in the habit of visiting from time imme-
morial. But even quite recently it has again been maintained that such
has been the case, and steamboats, men-of-war, fortresses, fishermen,
coopers, &c., have been accused of having by noise brought the herring-
fisheries in some places to a premature end; but no satisfactory proof
for any such assertions has ever been brought forward. The herrings
have disappeared from places where the thunder of cannon has never
been heard, and where no steamboats have ever come, whilst they have
continued to make their appearance in localities where steamboats and
the shooting of guns were frequent. As far as steamboats are concerned
we may specially mention the mouth of the Thames, the Firth of Forth,
the Sound, the Great Belt, &c. It is certain that thunder causes the
herrings to go to so great a depth that they cannot be reached with
the common fishing-implements, which will be further proved below by
facts; and'a violent cannonade may, of course, have the same effect. 1t
is well known that a strong wind blowing towards the coast often hinders
or interrupts the approach of the herrings, but it is scarcely probable
that the roaring of the waves when dashing against the rocks produces
the same effect.

11. Regarding the influence of electricity, we still are without the neces-
sary observations on which any certain opinions might be based. It bas
been known from olden times that during a thunder-storm the herrifg8
seck the deep water, butso far it is impossible to say whether this actio?
is caused by the thunder, the glare of the lightning, the electricity itself
or all these influences combined. Valenciennes says that the herring®
become violently excited by thunder, and that newly-hatched herring®

% Thero is a deeply rooted conviction among the fishermen that the changes of the
moon exercise o most decided influence on the mode of life and the migrations of the

herring, In examining the different opinions entertained by fishermen, it was found,
however, that all this supposed influence may be reduced to the few above-mention®

cases, and that it is by no means very important,
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Inay suddenly leave the coast from this cause. The Dutch Meteorological
Institute at Utrecht says, in its report of 1859, on observations made
uring the so-called “great fisheries,” ¢that during a thunder-storm ac-
Companied by heavy rain the herrings do not come up to a height where
hey can be caught till dawn?”; and the Meteorological Society of Edin-
burgh mentions ¢ that according to their observations there will be good
fishing the same day when a considerable thunder-storm extends over the
greater portion of Eastern Scotland, but that there will be scarcely any
fishing on the day following on that portion of the coast-waters which,
80 to Speak, forms the outer edge of the great deep.” @. C. Cederstrom
Delieveg that e has found “a surprising connection between the course of
@ fish ang electricity.,” It seems, however, that this ¢ connection” may
€ ascribed to other causes than the influence of “cosmic electricity.”
12. Regarding the influence of light we possess a conside.ra-ble num-
!)er of observations, and opinions based on them. Light is the?efore
JUstly congidered as one of the more important causes which exercise an
Influence on the more or less regular course of the herrings. We shall
Delow give a full account of these observations and of the various opin-
013 baged on them. The herring, like many of our salt-water fish, can-
10t bear a very strong light, or prefers at any rate a dim light. Neu-
rantz therefore supposes that the glare of the lightning drives the
€ITings into deeper water. .
tis well known that both the herring and the small herring stay in
d.eepel‘ Water during the day than during the night on account of the
llght, although the depth, of course, varies according to the greater or
Shaller intensity of the light. A bright moonlight night is therefore
Considereq less favorable for herring-fishing, because the herring stay
In deepey water. It is, however, just as probable that this opinion has.
be.en Created by the increased difficulty of catching the lLerrings in a
brighg light, as by the supposition that in the darkness the herrings
2d some protection from their pursuers, and therefore seek dark plat.*,es
even during day-time.® This probably also causes the influence which
thg Varying degree of transparency of the water exercises on the fish,
emes? ﬁshing always being best when the water is less transparent or
turbld, Or when the rays of light are broken by small waves.
€ changes of light and darkness caused by the setting and rising of
© Sun seem to have a great influence on the herring, exciting them
considera-bly and causing them to come up from the deep; fishing with
oating nets js consequently most profitable at those times. If during
very dark nights the herrings keep in such deep water that they can-
Dot be reached with the floating nets, it happens occasionally that the
ght of the rising moon attracfs thom towards the surface so the nets

th:, To show how sensitive fish are to the influence of light, we may mention the fact,

i gl:] tCOdﬁsh kept in shallow vessels open to the sun have become blind from the strong

% When soekin g food the herrings are, oven in day-time, not unfrequently found
near the surface of the water. \
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can be quickly filled. The oblique direction in which the rays of the
sun and the moon strike the surface of the water doubtless has a great
influence. In many places the fishermen use torches during fishin g-
firmly convinced that the herrings are at night-time attracted towards
the surface by light. Valenciennes mentions an observation made by
French fishermen, ¢that in winter the herrings do not begin to stir
until the sun rises, when they come nearer the surface, and that the
same also applies to the newly-hatched herrings.”

13. Ofall meteorological causes, the temperature of the air seems to exer-
cise the most decided influence on the herrings, chiefly through its influ-
ence on the weather in general, and more especially on the temperature of
the water and the quantity of herring-food. The herring (as we shall
show farther on) prefers a certain even temperatire, and as this is
not found near the surface or near the coast, it goes into deeper water
or farther away from the coast. e thus possess numerous data show-
ing that both the herring and the small herring have by cold weather
been hindered from approaching the coast, or that the fisheries which
had already commenced during mild weather have been interrupted
from the same cause. During the winter herring-fisheries mild weather
is therefore generally considered favorable, although this is certainly
not the case under all circumstances. For it is well known from the
last great Bohuslin herring-fisheries as well as from the western coast
of Scotland, that the remaining of the snow on the mountains and the
consequent considerable cold are thought to promise good winter fishing,
whilst thawing® weather produced by a southeasterly wind is considered
unfavorable. Great heat has just as much influence on the fisheries as
great cold, and the fisheries which are carried on during the warm sea-
son are just as much inconvenienced by the heat as the winter fisheries
by the cold. The herrings seem to keep at a certain depth which is
regulated by the temperature, so that in moderately mild weather they
are nearer the surface, and at a greater depth either in very cold or very
warm weather. Minter relates, that in Pomerania the wicker baskets
for catching herrings must be placed deeper, as in spring the warmth of
the sun increases ; and it is well known from the large fisheries which
during summer and the beginning of autumn are carried on in the north-
western portion of the North Sea, that cooler weather brings good fish-
ing. After a very hot spring and summer the herrings are also said not
to come s0 near the eastern coast of Scotland as they do otherwise-
There it has, however, been noticed that a high temperature at the be-
ginning of the fisheries, if immediately followed by a comparatively lower
temperature, has been favorable to fishing. It is well known on the
Limfiord (Denmark) that a warm summer is generally followed by rich
autumn fisheries, so that the saying has become proverbial there, ¢ Many
flies, many herrings.” Both the herring and the small herring are
northern fish which like cool but not entirely cold water, and some of
our most important fisheries are therefore carried on during the coldest
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Beason of the year. If the cold is too severe, however, the herrings are
thought to become torpid.

The temperature of the air thus seems to exercise its influence chiefly
through jts extremes, whiclh the herrings cannot well stand, and through
1ts influence on the spawning of the herrings. During the spawning-
Process the herrings need a certain even temperature, and, therefore, in
case of great heat or cold, go to deeper spawning-places. The temper-
ature of the air, therefore, has a much greater influence on the fisheries
of SpPawning herrings than on the common herring-fisheries, whilst the
latter are more influenced by wind and current. The influence of the
temp‘ﬂ‘a-ture of the air will be more noticeable when fishing is carried
OB with floating nets than when stationary nets are used. .

As different winds produce a different temperature, and thus exercise
an essentially different influence on the herrings, we shall, farther on,
When Speaking of the influence of the wind, give more data x"ega-rdmg

€ influence which the temperature of the air has on the herring.

After a mild winter, and during & mild, early spring, the spawning of
those herrings which spawn in spring and the spring-herring fisheries

€gin somewhat earlier than otherwise. When in spring the air gets
Warmer the young herrings seek shallow waters, but when cooler weather
Sets in they return to the deep water. . '

4. The pressure of the air, as fur as known, only exercises an influence
on the hérrings through the changes which it produces in the weatI}er
and i the direction and force of the wind; for all we ];now regarding

¢ direct influence of the pressure of the air on the sesand thereby on
the herrings is the fact that it is not very considerable. Observations

ich in thijs respect have been made with regard to other fish are not
Sllt’ﬁciently numerous and general to base any certain opinion on them.
Le Mecteorological Society of Edinburgh has published the results
Of their comparison between the observations on the course of the ﬁﬁh-
eries ma (e by the superintendents of fisheries during the years 1§67—18 72,
_and the simultaneous meteorological observations, from which it appears
tha.t the richest hauls were generally made when the barometer was
“hlgh and steady,” whilst the fishing was not so good when the barom-
C1er was “lgw»  Prank Buckland, however, has recently directed atten-
tion to gy article, by J. Salmon, of Lowestoft, in “Land and Water,”
Jan“‘“‘y 16, 1862, according to which an ‘“unsteady” barometer had
during the autymn herring-fisheries in the Southern North Sea (the so-
€alled « Yarmouth fisheries 7} been favorable to fishing. It is well known
that fishing is good when the herrings keep at a moderate depth, and
the strength of the wind and the motion of the water are favorable to

€ use of ﬁshing-apparatus.

In the Skagerack the lower or higher state of the Larometer has a

¢onsiderable influence on the herring-fisheries, both through its influence

on the weather in general and more especially on the wind and the cur-
Tents of the sea.
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15. Regarding the influence which fog and haze have on the herrings,
we possess scarcely any information except the observation made by
the Dutch floating-net fishermen that foggy weather is not favorable to
fishing. Fog and haze probably have a similar influence as a cloudy
sky, but doubtless they often injure the fisheries by impeding the sailing
near the coast. Nothing definite is known concerning the influence
which the different degrees of moisture in the air or the evaporations
from the surface of the water may possibly have on the herrings.

16. The clouds also must be considered. A cloudy sky is generally
thought to be favorable to fishing; this idea probably originates in the
circumstance that clouds produce a subdued light, which brings the
herrings nearer to the surface and renders it more difficult for them to
see and escape the fishing-apparatus. During the night clouds will
diminish the warmth, the lower regions of the air and the surface of the
water will, therefore, become cooler, and by day-time clouds will prevent
the upper portions of the water from getting too warm. The greateror
less degree of cloudiness by day or night is therefore of considerable
importance for the fisheries, especially during summer.

17. Regarding the influence of rain, snow, or hail on the herrings, it
will easily be understood that this chiefly depends on its connection with
other meteorological conditions. When it rains or snows the sky is
generally covered with clouds, the pressure of the air is lower and the
weather milder (the latter caused, among other things, by latent warmth
being set free). Rain or snow is therefore generally considered favor-
able for fishing® Excessive rains, however, followed by floods, are con-
gidered unfavorable in Scotland. When rain is accompanied by a
thunder-storm or a hurricane, it is of course these last-mentioned phe-
nomena which cxercise an influence on the herrings and the herring-
fisheries.

That snow should scare the herrings away, as Neucrantz says, cannot
be considered as the general rule, although this may occasionally De the
case in consequence of local peculiarities (for example, when fishing is
going on at a season of the year when a fall of snow would produce a con-
siderably lower temperature), but the form in which the “falling weather” .
shows itself (rain or snow) scems to be immaterial. The influence which
the fishermen ascribe to the snow remaining on the mountains has heen
spoken of above. .

18. Of all the outward physical causes, the winds doubtless have the
most important influence on the mode of life and the migrations of the
herrings. This influence of the wind may, however, be occasioned bY
the different temperature, cloudiness, rain, &ec., which it produces, by the
influence which it exercises on the force, velocity, and direction of the
currents by the considerable changes which it brings about in the height
of the water, the motion it produces in the upper layers of the water;
and the consequent greater or smaller waves, turbid state of the water,
or different breaking of the rays of light. This influence of the wind i$
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Still more increased for us by the fact that it either binders or favors
ﬁShing in a greatly varying degree, thus influencing the very sources of
our knowled ge.

The influence of the wind on the herrings varies considerably as the
herrings approach the coast either for the purpose of seeking food or
for the burpose of spawning, a circumstance which hitherto h_as been too
Inuch overlooked, which makes the working-up of the material on hand
DPecaliarly difficult.

From the observations at our command it seems to b'e certain that
when herpip gs approach a coast for the purpose of spawning, they seek
qulet waters, Storms often prevent them from reachin g their accustomed
Sp awniﬂg-places, or compel them, if they.can wait no longer or have come
close g the coast, to come quite near the land or to go far away from

Cir usng) spawning-places which are in deep water‘, whi'lst a gentle
Wind, from whichever quarter it may come, has very little mﬂuer.lce on

€ herrings. Land-wind may, however, as a general rule be considered
1008t favorable to the fisheries during the spawning-season.
€2arding the influence of storms on the herrings during the spawn-
Season fisheries, we must here give the results of that va-lua,blfa com-
Parison of facts from the Norwegian spring-herring fisheries, which we
OWe to the « historical investigations” of Axel Boeck. He found that
during a violent land-storm the herrings seek the coast, when the best
ﬁshi“g is near the sheltered fishing-places, whilst during violent sea-
Wwingd the herrings but rarely go to those places where they are genera!iy
Aght and which are quite open towards the sea. During long-contin-
ue Dorthwesterly and southwesterly storms herrings often visit plapes

ere they never come otherwise, and go farther up the fiords. Durl'ng‘
Vb g-continyed sea-wind the spring-herring fisheries cannot be carried
Ol in the otherwise quite rcgular course from south to north. B'oedc
also Telates, of the same fisheries, that during calm weather the herrings
Often Separated into smaller schools, and the chief fisheries did not com-
Mence until a southwesterly or northwesterly wind Lad stirred up the

Water ayq mixed the lower and warmer layers with the upper and cooler
ones,

On ty
sidereq
Which

ing.

€ east coast of Scotland, near the Moray Firth, land-wind is con-
favorable to the spawn-herring fisheries; but for those fisheries
. are carried on farther out in the open North Sea, sea-wind is eon-
Sldered better, more especially on the banks far from the coast. It is,
1urthermOl‘e, thought that for these fisheries southern winds are better -
ﬂ{an Western winds, and for the herrin g-fisheries near Yarmouth western
Vinds are most favorable. For those herring-fisheries which in the
sorthwestern bortion of the North Sea, at a considerable distance from
8 coast, are carried on by the Dutch and Germans, northerly winds
are considered more favorable than southerly, and westerly than easterly
W_mds, The fisheries in the open sea will, of course, show a considerable
difference from the coast-fisheries in regard to the influence of the winds,



170 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Gisler relates that in the Bothnian Gulf storms do not drive the her-
.rings from their places of sojourn far out at sea, and that the herrings,
when storms prevent them from approaching the sea-coast, are supposed
to spawn out at sea where there are suitable banks.

As regards our present Bohusliin herring-fisheries, they are so insig
nificant, the spawning-places are all in such sheltered locations, and the
fisheries are carried on with so little energy,-that it is very difficult to
obtain sufficient data on which to found any certain opinion. We have
been informed, however, that during the herring-fisheries near South
Hisingen, the herrings go farther up towards the mouth of the river
during land-wind, when there is good fishing in the neighborhood of
Ny-Elfsborg; and when westerly and southerly winds prevail the best
fishing is farther out near the coast of Andal and Hiistvik.

During that part of the last great-herring fishing-period, when large
numbers of herrings spawned near our coast, land-wind was generally
considered most favorable to fishing.

As the most important, most profitable, and safest herring-fisheries
are those which are carried on during the spawning-season (as during
the other portions of the year the fish are not so fat and their course is
more uncertain), it will be clear that, although physical conditions exer-
cise a far greater influence on the last-mentioned fisheries, our knowledge
of them is much more limited.

‘When the herrings come to the coast for the purpose of seeking food,
wind and especially storm has an entirely different influence on thein,
and the occurrence of-the herrings is chiefly determined by the quantity
of herring-food found in a certain place. Thus the lLerrings often ap-
proach a coast with that wind which drives in large quantities of herring-
food, and leave the coast with that wind which drives the herring-food
away. This explains why during the last great Bohusliin herring-fishing
period the herrings did not always appear in the same numbers during one
and the same direction of the wind ; for during that period when the her-
rings spawned near the coast land-wind was more favorable than sea-
wind, whilst during that period when the grecat mass of the herrings
only approached the coast for another purpose, a strong sea-wind oftent
caused the herrings to enter the fiords and thus brought about the be-
ginning of the fisheries.

In discussing the causes why the great-herring fisheries came to an
end, people made the mistalke of supposing that all manner of refuse float-
ing in the sea and various noises kept the herrings on the outer coast
and hindered them from coming nearer until the storm drove them in-
Both from our last great-herring fishing period and from our later much
less important herring-fisheries it is well known, however, that a south-
easterly wind drives those herrings which have come for the purpose ©
seeking food away from the coast, because it blows from the land in sucl
a direction that it both increases and accelerates the Skagerack current
on the outer coast and directs it farther away from the coast, carrying
with it the great mass of herring-food.
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If we examine the observations made in different places, we shall
5001 find that one and the same wind will exercise a different influence,
Just according as in one place it blows from and in another place towards
the coast, It is, for instance, reported from the Firth of Forth that during
the winter of 1863 unusually long-continued westerly (i. ¢., land-)winds

indered the small herrings from going to their usual places in the inner
Dortion of the fiord, and caused some of them to seek shelter near the
Granton breakwater, in the middle portion of the fiord. Fishing was
conse<111ently not very successful, whilst during the more severe winter
9f 1866 violent Jand-winds drove the herrings and small herrings far.up
into the fiord. As in that region land-wind is more common during a
Severg Winter, such a winter is generally considered more favorable to
the fisheries than a mild one, just the contrary from what it is in Bohus-
dn, Where westerly wind and consequent milder temperature anfl higl}er
Water are decidedly more favorable to the fisheries than land-wind with
cold temperature and low water. The same difference will become ap-
Parent when we compare Bohuslin with Norrland.

By combining all the observations made in different places, we get
3 small number of general axioms regarding the influence of the wind
on those herrings which come to the coast for the purpose of spawn-
108, and these would be the following : Sea-wind is favorable to the fish-
eries, ag it causes the herrings to seek the coast; violent storms compel

€ herriugs to seek deep water or shelter in the calmer fiords, but a

risk Sea-wind is generally favorable. Small herrings often seem to
3¢ek shelter near the land, and in Bohuslin it has been observed near
lsingen that in summer during easterly wind the young herrings like to
€0 towards the mouth of the river. As regards the Skagerack herring
2€ries, it must not be forgotten that in judging of the influence of the
Wingd ope must take into consideration its direction and force, not only
Dear the coast of Bohusliin but also out in the North Sea. In order t.o
form 5 Correct judgment it will therefore be necessary to have synoptic
obsel‘vations of the wind to refer to, apd not to forget that the effect
frequently will not be noticed till long after the cause.
. '€ furthermore possess different observations and opinions about the
m{iuenee of the wind on the herrings, which are of a less certain and
cCleutific character, and of which we do not know whether they have
€en gathered during those fisheries when spawners were caught, or
Wring those fisheries when ouly fish coming to the coast for food
were caught, or from both. We finally possess some data concerning-
¢ direct influence of storms on the herrings, for example, that ¢“im-
"ediately after a storm they keep near the surface, and are actually giddy
3nd so weak that some are cast on shore or comenear theland,” and, ¢ &fti?l‘
© lapse of a few days, if the storm continues, get quite soft, as if their
8h was melting (Gisler); that storm compels the herrings to Leep
Closer together, and that a violent storm tends to mix the herrings and
the sma)) herrings, whilst otherwise they always keep in separate schools.
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Thus we know from Scotland that the lerrings, immediately before a
storm, come near the surface; and in several places in Bohusliin, espe-
cially on the coast of Fjellbacka, it has been observed that the herrings
go away from the coast against storm and weather, although some time
after the storm there is generally again good fishing. It must be remem-
bered that a storm is often preceded by commotion in the water and
other causes which may influence the herrings.

19. Regarding the influence of the weather in general, it should be no-
ticed that the herrings evidently prefer even and mild weather, free
from all extremes; and such weather is, in most cases at least, an essen-
tial condition of successful herring-fisheries. The herrings especially
dislike all sudden changes in the weather, and it is even asserted that
they are s0 sensitive in this respect that by their actions they show a
distinct foreknowledge of changes in the weather, to which circumstance
we shall have occasion to refer again,

It must be borne in mind that it is chiefly the general character of the
weather® which here comes into question, and that in order to under-
stand its influence it is necessary to have reliable and as far as possible
complete synoptic weather observations covering a much larger area
than a few fishing-stations. It must likewise not be forgotten that the
spawning herring is much less influenced by the weather than the her-
ring which comes to the coast to seek food, so that the fishing for the
former is much more certain than that of the latter. Fishing with float-
ing nets near a coast is much more dependent on the weather than fish-
ing with stationary nets.

I have on the coast of Bohusliin often heard the failure of the potato
crop brought in connection with good herring-fisheries, and with a cer-
tain show of reason, as weather which is’favorable for the autumn and
winter herring-fisheries, is generally unfavorable for the growth of pota-
toes. This agrees with Gisler’s observation from the Norrland herring-
fisheries, where the fishermen say that when the corn grows well on the
land there is not much fishing ig the sea, and when the sea is full of fish
there is little corn on the land. Similar observations from the last cen-
tury we find in the works of Schining, Strom,and Lybecker, and thereis
doubtless a good deal of truth in them, especially in former times when
agriculture was not so advanced as it is now, and to a great extent
depended on the state of the weather.

It should finally be mentioned here that there is supposed to be a cen
tennial periodicity in the weather caused by the relative number - of
golar spots, according to which larger and smaller solar-spot periods
have been spoken ofy and by the changing position of the moon towards

3The general character of the weather is best seen in the winds as the fullest X"
pression of all its determining features, and as having the greatest influence on the
mode of life and the migrations of the herrings. The general character of the weather
must, however, be taken into consideration, not only during the fishing-season, or the
days and weeks immediately preceding it, but also during the different seasons of the
year, and for longer and shorter periods, each comprising several years,
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the earth, by a change in the direction of the currents of the sea, and
¢Specially of the Gulf stream, or by the influence of the polar ice and
its floating towards southern regions, &e. If future scientific investi-
8ations should prove the existence of such a periodicity, it is quite
Probable that li ght will be thrown on many a dark point in thé biology
of the herring.

20, Among the hydrological phenomena which for the better under-
Standing of the mode of life and the migrations of the herring require
our attention, the more or less agitated condition of the water caused by
the wings is the most prominent. The motion of the waves seems to
Xereise an influence on the herrings partly by aérating the water,
Partly by mixing water of different temperature, aid finally by the
OccaSiona]ly very violent agitation which is produced even in the lower
Tegions of the water near the bottom. The last-mentioned effect of the
11}0ti0n of the waves, which shall form the subject of special investiga-
tons, hag g considerable influence especially on the spawning herrings,
Which need calm waters for spawning, heavy waves often compelling
them to seek spawning-places which are sheltered or in the deep water
W.here the motion of the waves is not so perceptible. Gisler says that
Violent storms tend to weaken the herrings when near the coast, and
Dumeroug observations corroborate the fact that during such storms
the herrings leave the coast or seek sheltered places; and even the

€aving of the sea preceding and indicating the approach of a storm
Seems often to have the same effect. The direction in which this heav-
g takeg place forms, therefore, one of the more important signs, from
Which the fishermen predict the future of the weather and of the fish-
°ties. In the open sea, far from the coast, the motion of the.waves
‘s‘eems to have no or little influence on the herrings; the Dutch so-called

large» herring-fisheries are therefore not at all influenced by it. Smaller
Surface waves seem always to have a favorable influence on the fisher-
1es, Probably because they break and therefore subdue the light.

2L We must also take into consideration the different height of the
Water which is caused by wind and tide. On coasts where the tide is
very Derceptible, it doubtless exercises a very considerable influence,
€8pecially on the fisheries,—much more so than on the life of the herring.
Perley says that in the Bay of Fundy, during the spring tide, in early
summer, herrings which have come to the coast to seek food are easily
aught even during day-time; and at Yarmouth the richest hauls are
Made when the tide comes in during the three hours before and the
three hours after midnight. According to Strom all kind of fishing is
1ore successful at Sendmér when the tide is in than when it is out. I
have been informed that on.the west coast of Scotland the herrings are
hearer the surface during slack tides than when the tide is high. On the
¢0ast of Bohuslin the tide is not very perceptible during the scason
hen the principal herring-fisheries aro going on; and this Whole matter
has been studied so little that not much can be said regarding the influ-
ence which the tide has on the herrings.
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In speaking of the influence of the wind, it has already been said, that
when it blows towards the coast and consequently produces high water
it is favorable to the fisheries, whilst when it blows from the coast and
produces low water it is unfavorable. Very high water, however, is,
according to Gisler, not favorable to fishing on the coast of Norrland.
On the coast of Bohusliin it is considered a general rule that steady and
fine weather and high water are best for the fisheries. Very high=water
is, with us, only caused by violent winds blowing from the sea, which, of
course, often interrupt the fisheries. G@. C. Cederstrom says that the
herrings are more lively when the water is moderately high than when it
is very high,

292. Of all the hydrological canses, the currents of the sea doubtless
exercise the most important influence on the mode of life and the migra-
tions of the herring. This influence seems chiefly to depend on the
herring-food which these currents carry, through the temperature and
the nature of their water, and through the aid which they render to the
migrations of the herrings.

That the currents influence the herrings in the choice of their spawn-
ing-places is chiefly caused by their influence on the temperature of the
water and their carrying the necessary food for the young herrings.
According to Eckstrom, it .is also quite probable that the herrings in
moving to a distant spawning-place take advantage of the ease with
which the currents carry them towards their destination. This opinion
seems to be corroborated by the place where and the direction in which
those herrings which -spawn in autumn came to the coast of Bohuslin
during the last great herring-fisheries. On the course of the spawning
herring during the spawning-season the current seems, as Boeck already
has said, to have but little influence, as the herrings go to their spawn-
ing-places both with and against the current. This does not coincide,
bhowever, with the views of other naturalists, according to whom the
herrings always go against the current. As land-wind was during our
last herring-fishing period considered favorable as long as those herrings
which spawn in autumn came to the coast to spawn, and as most of their
spawning-places were on the southern coast, it seems that the herrings
generally went against the current. The circumstance that fishing
for spawning herrings near South Hisingen, at the mouth of the Gota
River, is best when land-wind prevails is explained by the fishermen in
this way: that the land-wind accelerates the current of fresh water whick
is going out and increases the intensity of the under-current of salt water
with which the herrings are supposed to come in.

With those herrings which come to the coast for the purpose of seek-
ing food, all this is different; for they are chiefly influenced by the occur

rence of this food, which is again dependent on the current.®® Thus

e

+ One must be careful not to draw too rash a conclusion that spawning herrings will

soon come to a coast in great quantities because many herrings come to that coast 0
seek food.
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during t1e latter part of our last great herring-fisheries the herrings
Came with those currents that were going towards the coast, and cur-
Tents going out to sea were consequently considered unfavorable to the
fisheries, especially when they took their direction from a southeasterly
}Yind. Regarding the coming to our coast of those herrings which occur
n the greatest number, and especially of the so-called ¢old sea-herrings,”
1€re is a remarkable agreement between the place where and the order
U Whieh they came, and the direction of those currents of the sea which
“ome from the North Sea and the Kattegat along the coast of Bohuslin
and in the Skagerack. The current coming from the North Sea goes
north of Skagen towards the Pater-noster Rocks, near which it is met
by the current from the Kattegat going north; thereupon they both
ollow t},¢ coast, and after having passed Lindesniis finally go into the
North Sea in a. westerly direction. The fishing for the herrings coming
from the open sea has generally commenced near Tjorn and the Marstrand
slands, from which point the herrings spread towards the north and
SOuth, in the former case following the current; and as the current north
Soteniis turns away from the coast, the herring-fisheries on the north-
IR coast have generally been less certain and less important than those
OR the central coast.! :
€ young herrings often go with the current, and therefore often
Under take comparatively long voyages, of which we have a proof, unfor.
tunately pigherto overlooked, from the coast of Bohuslin, on whose south.
I portion especially the young of those herrings which during autumn
SPawn iy the Kattegat are often seen.®
_The herring delights in going with its head against the stream, espe-
Clal)y when in search of food, and near the coast it prefers those places
ere there is a rapid current, The berring is a tish which likes flowing
ter; bug this does not mean that it is driven about by the waves like
Diece of wood. According to ancient and modern observations the
Srring poag Just as easy with as against the stream, and when pursued
flieg as rapidly against it as with it. )
Uring our last great herring-fisheries, and especially towards their
9“(1’ it Was asserted by persons opposecd to the boiling of fish-oil that
the refuse from the oil-refineries, which was thrown into the sea, pre-
vented e herrings from coming near the coast, whither they were only
driven by violent storms and currents. This vi ew, however, was strongly
Opposed by many fishermen 5 but G. C. Cederstrom scemns still to lean
to WVards the view of the great power of the current over the herriugs_,
“ This wag Probably during the last great herring-fisheries also caused by tho.t‘if‘.
SUmstance that thoge Lerrings which spawn in autumn, as far as known, cluef?.\'
t’l’.a'\Vlled on the contral and southern coast, whilst thoso herrings which spawi in
“'m.ter were far more frequont on the northern coast. With the small horring this ig
outirely different; for tho most extensivo small-lerring fisheries have always been
cﬂ:;ned on on the northern coast. . .
Tho coast of Bohusliin offers muck hottor protection to the young fish, and is prob-
aDbly in other respects, too, a much more suitable place of sojourn for them than the
OPen coasts of the Kattogat, which are nearly void of organic lifo,

i
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and maintains that they must give way to storms and strong currents,
adding, however, that in that case they either seek shelter or go into
deep water.

From observations made during the English and Scotch fisheries we
know that the tide, especially in narrow waters, by the regularly chang-
ing currents which it produces, exercises a considerable influénce on the
heiring-fisheries. The richest hauls are made when the current is swift-
est, because the floating net is then carried over a greater area, The
rising of the tide is generally considered more favorable than its falling,
and the herrings have often been observed to swim towards the tide.

The greatest difficulty in utilizing our observations of the influence of
the currents on the herrings, both for science and for the fisheries, is
this, that these observations almost exclusively refer to the surface-cur-
-rents, although there is reasqn to suppose that deeper currents have
often had an influence on the herrings.

23. Closely connected with and often directly dependent on the cur-
rents, at least in the North Sea, is the color of the water. A large npumber
of observations made during the so-called “great” herring-fisheries in
the open North Sea show that more fish are caught when the water is
green than when it is blue. The green color of the water also indicates
this in the porthern waters, which are richer in ¢“herring-food” and in
fish; and the blue color in the southern waters, where there is less her-
ring-food and consequently also fewer herrings. Prof. @. 0. Sars’s obser-
vations, made during the summer of 1876, show, however, that the rela-
tion between the ¢ herring-food” and the color of the water may be exactly
the reverse, )

It has already been said above that thick or turbid water is better for
fishing than very clear and transparent water.

24. Regarding the influence of the greater or less saltness of the water
on the herrings there are a number of opinions, some of them directly
opposed to the one held by me. Thus it has been supposed that the
herrings when spawning sought less salty waters. . A. Meyer believes
that those herrings which are found in the western part of the Baltic
and which spawn in spring, prefer sea-water mixed with a good deal of
fresh water, and mentions various instances from the Schlei-fiord and
other places on the Baltic. Buton closer examination this does not seem
necessarily to follow from these observations; but they seem rather to
lead us to this conclusion, that the herrings when about to spawn only
look to the convenient locatlou of the spawning-places, and that neither

a small degree of saltness, as in the Schlei-fiord, nor great saltness, as on
the cast coastof Scotland, prevents them from selectm g aplace. Because
the sea-water in the fiords is in many places less salty than in the open
sea, it does not follow that the herrings during the s sSpawning-season come
to the coast on account of the smaller degree of- saltness of tho water-*

© Neucrant='s h\pothcsw (in which he follows Pliny) seems more plausible: that the
herrings are by their instinct led to spawn near the months of rivers, as these Jocali-
ties possesy great advauvtages for the young fish, principally plenty of food and shelter
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In this ag in many other respects the spawning herrings ave less sensitive,
When impelled by a natural instinct—in this case the strong desire to
Spawn,

The fishermen in the Scotch fiords, however, say that great fioods
Caused by continuous rain often produce failures ot the fisheries,

‘ It is well known that herrings, especially young ones, when sceking
fooq come to the mouths of rivers, and this fact has been explained in
ifferent, ways. Parnell thinks that it is caused by the increased temn-
berature produced by the mingling of fresh and salt water, whilst Duha-
mel du Moncean supposes that it can only be caused by violent storms,
Or that 4 any rate the herrings do not show the least preference for
freg), Water. Boch [possibly intended for Boeck.— Translator’s note], again,
beligyeg that only violent persecutions by their cnemies compel the her-
. Tings to seek the mouths of rivers. G C. Oederstrom. thinks that thisis
Caused by the circumstance ¢ that the herrings’ need of acid is easier
Satisfied in fresh water than in salt water.” Other authors think the
€Irings seek the mouths of rivers because they find more food4 or
bett(ﬂ‘ shelter from their enemies in the less salty, more turbid, and
Calmer water. 1 cannot deny that even spawning herrings are occa-
j"iou&lly found in the mouths of rivers, but as we know so little concern-
INg it it may well be supposed that it is caused by extreme conditions of
the weather. Valenciennes, however, remarks that the herrings do not
“Nter the mouths of rivers until they have spawned. As far as tho

Ohusliin coast is concerned it must be said that the coast-herrings
Peculiar to it are caught most frequently near the mouths of the Gota
d Glommen Rivers. Near the mouth of the Gita River, especially,
't hag been observed that the young herrings during summer when east.
“_Iin(l prevails like to come near the mouth of the river. {t may be men-
t‘(’ned, as a peculiarity, that during the last great herring-fisheries the

eIrings in the year 1752 accidentally went so far up the Gota River
that they were caught near Tingstad, six and a half (1inglish) miles up-
the river, In the year 1733 the herrings are said to have gone very far
D the river Oder, in Germany:.

5. It is quite probable that the quantity of air contained in the seu-
“&ter hag some influence on tho berrings; and several autliors have
referred ¢ it. So far we have no direct observations of the influence
Which the greater or less quantity of air contained in the sea-water has

on the herrings; but it is natural to suppose that coast-waters which

have been well aérated by a strong sea-brecze attract a larger number
\

“It iy scarcely in accordance with actual trut, as Buckland supposes, that the small
}lerring,, devour the refuse from the sewers of great cities, which is so frequently found
near the mouths of Lnglish rivors. This refuse, doubtless, produces a large number
of lower mieroscopical organising, which cither directly, or by serving as food for small
Crustaceans, &e. , benetit tho herrings.

“It must not Lo forgotten that in these places the herrings can easily be sold at

Comparatively high price und are consequently more sought after.
12 p
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of herrings, and that, therefore, after the breeze has gone down there
will be good fishing in those waters.

26. Among the hydrological causes the temperature of the water doubt-
less, next to the currents of the sea, exercises the greatest influence on
the herrings. There is good reason to suppose that the herrings prefer
a certain even temperature of the water, and that they consequently
avoid too warm or too cold water. This degrec of temperature, however,
differs greatly according to the different locations, fisheries, and races of
herrings. The fishing for spawning herrings is, for example, on the east
coast of Scotland going on at a season of the year wlhen the temperature
of the water is very high (from the middle of July till the middle of Sep-
tember), or very low (January to March). The observations of the Scotch
and Dutch Meteorological Societics made during the Scotch and Dutch
summer herring-fisheries have shown that the temperature of the water
most favorable to these fisheries is about 13° C. (55.4° I%.}.  During the
Scotch winter-fisheries, however, the temperature of the water ranges
from 40.5 to 50.5 C. (40.1° to 41.9° F.), and during the Norwegian spring
herring-fisheries it only ranged from 3° to 4° C. (37.4° to 39.2° I.). But
our observations are still so incomplete and relate so exclusively to the
spawning-herrings, that it is impossible to say anything with absolute
certainty excepting the fact that the herrings, when the temperature of
the surface waters is either too high or too low, go to decper waters.
But as the changes in the temperature of the water arc chiefly caused
by the much better known and more fully-observed temperature of the
air and by the currents-of the sea, we refer the reader to what has been
said above (13 and 22) regarding their influence on the herrings, It will
be clear that the former has a more decided influence during summer and
the latter during winter.

As has been- mentioned above (18), the agitation produced in the
swater by strong wind is favorable to fishing, by mixing the upper and
lower layers of the water and by thus equalizing its temperature.

The preference shown by the herrings for an even temperature of the
water, has led to attempts to explain thereby the apparent irregularity
in the occurrence of the herrings,

27. Tt is well known, from olden times, that the formation of ice on the
sca has an influence on the herrings and the herring-fisheries, although
we do not possess sufficient observations on this point to form any cer-
tain scientific opinion. From Professor Edlund's observations regarding
the formation of ice in the sea, we know that the formation of bottom-
ico will drive the herrings away. It is more than a mere supposition
that the formation of bottom-ice not only drives the lerrings away but
also destroys their eggs and young ones, and on those coasts—for in-
stance, of the Baltic—where ice is frequent in winter, the herrings do
not spawn during that season. It is likewise well kuown that on the
coast of Canada much floating ice keeps the herrings and other fish away
from the coast. On the coast of Bohusliin, however, it has been observed
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tpat, the lerrings occasionally go under the ice which has formed for some
tlme}‘e and that there is good fishing when the ice has broken.
28. Regarding the influence of tho depth of the water and the pressure
of the water on the berrings we do not possess suflicient observations
form g definite scientitic opinion. The scientific authors who have
Tecently treated the biology of the herring have arrived at essentially
different views regarding the question whether the herring must be con-
Sidered ag g, fish specially fitted for a life near the bottom of the sea in
¢ deep basins outside the coast, or whether its nature fits it better for
a life negp the banks in the open sea or comparatively nearer the surface.
bis clear that the migrations of the herrings must in the latter case go.
O near the surface, whilst in the former case the herrings would, both
1R Coming ganq going, seek deep waters.
he Duteh fishermen who use floating nets have observed that th.e
_eIrings often change very suddenly from one depth to another, but it
1S 0ot known whether these changes only extend to a few fathoms or to
% greater depth; nor do we know whether these changes are made on
dccount of the greater or less pressure of the water, though the last-
entioneq hypothesis is certainly highly improbable.
. A French naturalist, Carbonnier, has expressed the opinion that the her-
Tigs, like other fish, are, immediately after having done spawning, com-
Delleq ¢, seek deeper waters to obtain the greater pressure ¢ which has
€Come necessary on account of their empty belly”; but although we cer-
t-ainly Possess a number of observations all tending to show that the
émpty » herrings go into deeper waters than the ¢full” herrings, we do
ot know enough on this point to justify us in embracing O’arbonnier’.z;
0Din10n; for herrings have been known to come to the surface immedi-
ately after spawning, and data are not even wanting which go to show
at “Gmpty” herrings lived nearer the surface than “full” ones.
9. we must also take into consideration the influence exercised.on
€ llerrings by the character of the bottom, both as regards its formation
Composition and its vegetation. Concerning its orography, we know,
from observations made during the Scandinavian herring-fisheries, that
e herrings, when approaching the coast, often follow the valleys of the
Ottom, Drobably because there they find calmer and more sheltered
Waters ang o more even temperature, not excessively cold in winter nor
Yery warm in summer. Thus the herrings seem, during the last great
le"I'i"g-ﬁsheries, and even several times since, to have approached the
Southern coast of Bohuskin by way of the so-called ¢ great furrow?” or
Valley; and the depression of the bottom, which, from its northern el.ld,
°Xtends towards the Marstrand fiord, has evidently something to do with
1€ circumstance that, the great fisheries generally commenced near the
Wlangs at the mouth of this fiord. Similar easily distinguished valleys
“This phenomonon might possibly be explained by the supposition that a layer of

i . e
‘:e Prevents the sea-water underncath from getting any colder, as the soil keeps
8Tmer under g cover of snow.

n
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running crosswise from the great valley direct towards the coast, which
doubtless have exercised an influence on the herring-fisheries, are found
on that part of the coast of Bohuslin lying south of Soten. On the
northern coast it has also been observed that both the herrings and the
small herrings follow the deep valley between the outer and inner coast.

Hans Strom and, recently, G. 0. Sars in a more scientific form have
mentioned that the current is always stronger near the edge of a bank
rising from the depth of the sea, and that in such places there is always
a greater abundance of fish-food and of fish. Itis quite probable, there-
fore, that such banks have an influence on the migrations of the herrings,
especially if we remember that all the great herring-fisheries are carried
on near such banks, and that the North Sea chiefly owes its wealth of
fish to such banks.

Inner coast-waters protected by islands, rocks, or rising ground from
the violence of the sea, where the herrings can remain undisturbed for a
great length of time (by which, hewever, they become almost worthless),
likewise require our attention. All fishing for those herrings which have
come for the purpose of seeking food is carried on in such waters, which,
moreover, afford excellent shelter for the young herrings.

Regarding the geognostical character of the bottom, it is well known
that the herrings when spawning like a bard and firm bottom, and avoid
a muddy or clayey bottom, or a sand-bottomn whose upper layer is
easily stirred up by the waves. Itis also well known that the herrings

when spawning prefer a bottom covered with plants.

30. We must not overlook the importance of the geographical location
of a coast in influencing the herrings, although this influence has cer-
tainly been overrated by older authors. In this connection we have to
consider the greater or less distance of a coast from the poles, its loca-
tion on the eastern or western side of a continent, and its greater or less
distance from the open sea. The herrings do not extend their migra-
tions, in any considerable number, at least, farther south than those
regions where the fauna has a decidedly boreal character, or farther
north than that point where the sea is filled with polar ice. The location
of a coast on the eastern or western side of the Atlantic Ocean is highly
important; and herrings are found in great numbers on the west coast of
Europe in degrees of latitude (for example, in Nordland and Finmarken)
in which on the east coast of America (as in Greenland) they are compara-
tively scarce. The nearness of the Polar Sea, with its enormous wealth of
¢herring-food,” does not only increase the number, size, and the quality
of the herrings, but also influences their selection of spawning-places:
Sometimes, however, as is the case in Northcastern America, the Polar
Sea may prove hurtful in its influence by large masses of floating ice
proventing the herrings from coming near the coast. The gredter oF
less distance of coast-waters from the open sea is of great importance
for experience has shown that watérs, such as the Baltic, which are far
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from the ocean, are never visited by any of the great schools of herrings,
and, therefore, offer no opportunity for any really “great” herring-fish-
eries. To this circumstance Bohusliin donbtless owes, to some degree at
least, the comparatively short duration of its fishery periods, and the
long intervals between these periods. In addition to this, it must not
be forgotten that the coast of Bohusliin is not near as much laved by
Dorthern waters containing much “herring-food” as the coasts of the
North Sea.
31. Regarding the influence on the herring of biological causes, it will
be clear that, in one respect at least, viz, the satisfying of the herrings’
emand for food, they exercise a very decided influence, and also that
they entirely depend on climatical, hydrological, orographical, and geog-
Hostical conditions. From the foregoing it will be clear that the “her-
T ing-food,” both by its quantity and by the depth in which it is fou.nd,
Will have an influence not only on the herrings but also on the herring-
fisheries, Although the herrings certainly do not take any food whilst
_SD&Wning, the occurrence of “herring-food” has, nevertheless, also an
Ifluence on the spawning herrings’ course near the coast; since they
8till need a little food, and all the more, the longer before the commence-
ment of the spawning-season, they come near the coast. It is self-evi-
dent that the quantity of “herring-food” in certain coast-waters will de-
termine the size of the herrings living in these waters; and even the
8reater schools of herrings living in the open sea seem to a great extent
be dependent—at least as far as their young enes are concerned-—.on
¢ quantity of food found near the spawning-places. As the quantity
and oceurrence of “herring-food ” are dependent partly on the above-men-
tioneq physical conditions and partly on the quantity of food and of organic
INatter necessary for its formation,* it will easily be understood how im-
Dortant jt, will be to obtain an accurate scientific knowledge on this sub-
Ject, based on the horizontal and vertical distribution of the “herring-
food,” with g special view to its dependence on physical conditions; .and
33 the acquiring of such a knowledge involves much trouble and time,
very little has so far been done in this direction, so that our knowledge

" See: I, Mocbius, Das Thiorleben am Boden der Deulschen Ost- und Nordsee, Berlin,
1871, P. 9, and: Die Auster und die Austern wirthschaft, Berlin, 1877, p. 83, in which last-
Meutioneq place he says: “ Every cenobitic region possesses in every period of gene-
Tation the highost degree of life which it is capable of forming and sustaining. All
the organie matter contained in such a region is, therefore, completely absorbed by the
beings Produced there. It is probable, therefors, that in no part of the earth capable
of Producing 1ife any organic matter is left for spontaneous generation.” But is it not
IlO_sxible that exceptional conditions in one place may destroy a species whiob, also,
Without limiting the other species belonging to this cenobitic region, could exist there?
And might there not bo places where a species might flourish and live in large num-
bers, no mattor whother it was formed there or brought there from other places, but
Whero, owing to the want of the conditions necossary for utilizing the organic matter
found there, such matter is storod up for the future? And does not geology furnish
many similar instances! And do not the Polar regions owe their extraordinary wealth
of organic matter to some such process of storing up during milder climatic conditions?
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is consequently somewhat incomplete.® It will, therefore, scarcely be
necessary in this place to adduce further proof of the necessity of soon
acquiring such knowledge, which, in the future, will be of great practi-
cal use,

The “herring-food,” which is chiefly composed of small crustaceans,
depends, as to its oceurrence and numbers, on lower and smaller organ-
isms, through which it indirectly absorbs all the organizable matter in
its neighborhood. Without an exact knowledge of these organisms and
the conditions under which they are found we shall never attain to a
correct view of the causes producing the “herring-food” and the her-
rings. It has long since been known that among these microscopic
lower organisms, diatoms occnpy a prominent place. On the coast of
Bohusliin, especially near Fjellbacka, the fishermen have observed that
the tender young herrings generally stay among the greenish “slime,”
which is chiefly found where fresh-water courses empty into the sea; and
as they had not observed the spawning of the herrings they drew from
this the remarkable conclusion that the young herrings originated {from
this ¢“slime,” chiefly consisting of diatoms. The more frequent occur-
rence of diatoms in the mouths of rivers is probably also one of the
causes of attraction which draws especially the young herrings thither.
In the Christiania fiord Prof. @. 0. Sars has observed a similar organic
“slime,” consisting chiefly of diatoms, in great quantities, early in spring
or immediately after the breaking of the ice; and in the open Skag-
erack I, myself, whilst examining the so-called ¢ Koster Grounds” during
the summer of 1871, fourd large numbers of diatoms in the current
going along the outer coast of Bohuslin.® In the Polar seas Scoresby
has already observed large numbers of diatoms, and his observatious
have been corroborated by the Swedish Arctic expeditions. The ceno-
bitical and practical importance of the diatoms, as well as their develop-
ment from a “formless organic slime” (“free indefinite protoplasm,”
“formless indefinite organic matter”) has recently been discussed by
Prof. Youle Hind and Prof. G. O. Sars. As this “sea-slime” chiefly oc-
curs in the Polar seas, especially where there is Polar ice, and is by the
currents driven farther south, Professor Sars very beautifully remarks
that “in the inbospitable Polar Sea, filled with ice, we find the last
causes of the inexhaustible wealth of the more temperate seas.” The
influence of the Polar regions and the Polar ice on the herring-fisheries

*Prof. K. Moehius, of Kiel, a member of the commission appointed to investigato the
German seas, says very truly: “Wae are still woefully ignorant regarding the physical
conditions of & cenobitic region and their relation to the plants and animals of such %
region, as also regarding the mutual influence of the plants und animnls oxisting
thero 2t one and the same time. 8o far we know but very little regurding the ceno-
bitic life of the different and distant regions of land and water,"—Zcitschrift fiir i
senschaftliche Zoologic, XXX. Supplement, p. 376.

“As cven at that time I was convinced of the importance to the fisheries of theso
microscopic organisms, I have repeatedly pointed to the necessit ¥ of making them an
object of special scientific investigations.
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has thus again been brought into prominence, but in a different form
and free from all those fanciful ideas which are characteristic of the last
ccutury,

32. Ameng the biological conditions which exercise a great influenee
Ou the herrings we must mention the persecutions of their enemics. ’

Trom the observations of the fishermen it is well known that fish-of-
brey, especially the codfish, can, by sudden and determined attacks,
scatter whole schools of herrings; and on the west coast of Norway the
Small schools which cither go by the side of the larger ones or follow
them ay supposed to be chased by codfish.
hales and seals seem not to have such an influence on the schools
Crrings, and the first mentioned owe it chiefly to their colossal size
that they are reported as capable of driving the herrings wherever they
Dlease, Even in the old Norwegian laws it was forbidden to kill whales
Which dyove herrings towards the coast during the herring fisheries, and
€ven at much later times various anthors have spoken of the whales “as
Commissjoned by Providence to lead or rather drive the herrings to those
Coasts for which our Lord had destined this blessing”; and have also
?°H§idered it as a special providence ¢ that the whales and fish-of-prey
4gain cauge the herrings to fly to their proper home, the eternal ice of
the Polar scas, whither their enemies could not follow them and disturb

€m in the peaceful enjoyment of their rest” Xven in our days the

Orwegian fishermen not unfrequently aseribe the failure of the fisheries

the circumstance that the herrings have not been properly chased by
the whales and fish-of-prey. That the whales and fish-of-prey follow the

eITings instead of leading them, for the sole purpose of devouring them,

38 long since been proved by Martin, Jessen, Bloch, Nilsson, and others.

ls.qllite probable, however, that the whales and fish-of-prey cause the

€ITings to keep closer together.

‘.&5 regards the other larger enemies of the herrings, we know of none
Which can exercise the slightest influence on their migrations ; but they
;I;:y ) 8 i8 especially the case with birds, indicate the place where her-

88 are, and thus be of great importance to the fishermen.

AmOHg the enemies of the lherring we must undoubtedly also count
man: But man’s influence on the mode of life and the migrations of the
lairl‘lng i§ very insignificant in compa-rispn with the above-mentioned
secﬁr animalsg ?nd ﬁsh-of-prgy. The .chlef means by which man per-
th €8 ’fhe herrings is the different fishing-apparatus, among which oxxly

© net influences the course of the herrings to any degree.

W}'ll‘he herrings keep somewhat shy of the nets, and this is the rcason

y darkness, turbid water, or a surface agitated by the wind is most
?I:‘Of:ltatble for net-fishing. When the water is turbid, fishing. witl float-
toog m(:l Shmayj occasionally be successful even by day time. If the water is
ful, vgh(?gl:a-bed, fishing with floating nets will generally be unsuccess-
ll.nwi]ling :10 ehe herring kgtep near the surface ot: the water, ]:)l‘(t- scem

nter the floating net, they may occasionally be driven into.

of h
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it by making a noise. TFishing with stationary nets is of course some-
what different, because such nets are always set in such a manner that
the herrings must strike them in moving from one place to the other.
‘When a school of herrings during their mi gration strike a net they are
not thercby hindered in their progress, but they go either above or below
it, and after having passed it again pursue their course at their usual
depth. This makes it possible by placing several nets in a row to catch
the whole school. It is generally thought, however, that by placing the
nets too close together the herrings are hindered from entering the

fiords. '
During the spawning-season the herrings are not afraid of the net,

even in broad daylight, but rush blindly towards it, scemingly with the
intention of squeezing themselves into its meshes, and this in such a fu-
rious style that they frequently push down the net entirely. TFishing
by day-time with stationary nets or with drag-nets held by anchors may
generally be carried on only during the spawning-season or when the
water is very turbid. This proves that the herrings are much less afraid
of their enemies when animated by the propagating desire than when
merely seeking their food. Iriyer says very truly with regard to those
annual visits which the herrings pay to the coast for the purpose of
spawning : “If we consider how little the herrings are disturbed in their
course, and Low calmly they allow themselves to be caught or devoured
by other fish, we must become convinced that fear does not put them to
flight and that noise does not scare them, but that their instinct guides
them on the way they must follow.” -

Farther on I shall have occasion to speak of the influence which the
enemies of the herrings exercise on their periodical visits (65, 56, GO.)

33. The different outward conditions of nature must, however, as re-
gards their influence on the herrings, be considered not only separately,
but combined and connectedly. But as different effects spring from the
same cause, owing to difference of the seasons, different local circum-
stances or different objects of the herrings’ visits to the coast, and as
fishing with different apparatus produces very different results, it will be
necessary, in comparing obscrvations from different places and times
and from different kinds of fisheries, first to combine those that are more
closely connected, so as to obtain an exact knowledge of every kind of
fishery during every season of the year, before ono can draw general
conclusions. Both in collecting and arranging the observations to®
little regard has in general been paid to the above-mentioned points,
or to the mutual relations of the various meteorological, hydrological,
orograplical, and geognostical data and their relation to biological
facts. This has also made it very difficult for me to give a complete
review of the observations and opinions of myself and others.

Thus, for example, the physical investigations of the herring-fisheries
made by the Dutch and Scotch Meteorological Societies have been made
with too exclusively a practical object, and thus only furnished informa-
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tion fegarding the conditions of the weather under which the herrin g8
make thejp appearance in a manner favorable to the floating-net fisheries,
Whilst, they leave us entirely in the dark with regard to many other in-
tel‘esting points,

he great majority of all the observations we possess relate to fishing
uring the spawning-season ; and it is well known that these fisheries
A7 Loth vicher and more certain than those carried on at other scasons,
and haye therefore generally been considered more important. The
Catching of those hérrings which have eome to the coast to seck food has
only Tecently become more important ; and we therefore do not as yet
DOSsess a sufficient number of observations on these fisheries, which is

0 be (l°]>lore(1, as the herrings when seeking food are much more. de-
bendent o, outward natural conditions than when they are spawning.
The Physical conditions prevailing in certain waters (among them
pl‘in"'iballv the differences of saltness and climate as being dependent on
the Weather and the currents of the sea), the geographical location and
e Orographical and petrographical character of the bottom, will of
Course exercise a great influence on all the organic beings found in these
~Vaters, or, in other words, on their whole cenobitic life; it will be cle%.u‘
therefore that only a complete knowledge of all these conditions, both in
© Present and in former times, will satisfactorily explain all the phe-
Olnepg Dresented by the races of herrings belonging to these waters,
ek ag the ifferent spawning-seasons, the varying degree of fatness,
avor, &c., as well as the more or less regular periodical changes in the
Migrationg of the herrings. Unfortunately our knowledge of all these
atters ig go far very limited ; we thus neither possess very exact I{I{OWI-
ge fegarding the influence of the weather on hydrological conditions,
npr Tegarding the influence of these last-mentioned conditions on the -
dlffel‘ent biological conditions. Such knowledge, in order to answer its
DurpoSG, should not be confined to one locality, but should ‘extend to a
Tge number of fishing-stations, which wounld enable us to gain more
Senera) and satisfactory opinions regarding the combined inﬂ.uence of
Physica] and biological causes on the herrings and their migrations and
('onsequently on the berring-fisheries.

D order to obtain such knowledge it will be necessary to have access
hot only ¢4 good orographical and petrographical maps, as well as to
8ynoptic Weather statistics, but also to synoptic tables of hydrological
0d biological observations.

34. After having considered as fully as my limited time would allow,
16 influence of Physical and biological causes on the herrings and the
mj"ring-ﬁsheries, I will go overto a more direct representation of the
Migrations of the herrings, referring, of course, to all the foregoing ob-
Servations and opinions.
order to reach g sufficiently distinct terminology and & more com-
Dlete knowledge of the whole subject, it will be necessary by way of in-
troduction to give a brief systematized review of fish as to their place of

8
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sojourn.® The place where fish are found may be considered by itself,
or as a basis for dividing the fish into different groups. With regard to
the former we can distinguish between thie uninterrupted and a more or
less aceidental or periodical, that is, occasionally interrnpted occurrence
of fish. The periods may be daily, yearly, or extend to a louger space
of time. With regard to the second point, the fish may be divided in the
different groups mentioned below, using as a basis either the character of
the water where the fish are found, on the geographical location, or the
degree of regularity with which fish make their appearance, the extent
of time and space of their periodical appearance, and the greater or less
stability as to their place of sojourn. It will be clear, however, that
these groups cannot always be distinctly defined, bat that the lines of
demarcation are often somewhat vague, especially between the sub-
divisions coming under one and the same head.

A.—WITH REGARD TO THE CHARACYER OF THE WATER, FISH MAY
BE DIVIDED

1. as to the saltness of the water, into
a. fresh-water fish, and
b. salt-water fish (o sea-fish).

‘Between these two groups there is, however, a sort of neutral
territory, some kinds of fish living in either water. There are
also some “ sea-fish” which ascend the rivers for the purpose
of spawning, their young ones returning to the sea (so-called
“anadroms”) in order to grow to maturity, or in order to satisfy
their eraving for food, in which case the fish which have grown
to maturity in fresh water go into the sea for the purpose of
spawning (so-called *katadroms”).

2. as to its degree of agitation (flowing or stagnaut water), into
a. river or brook fish, and
b. sea or lake fish,
Among the lake-fish there are likewise some which oeccasion-
ally go up into the rivers,

B.—WITH REGARD TO THE GEOGRAPHICAL LOCATION, FISH MAY BE
DIVIDED

L. with regard to their horizontal distribution, into
a. littoral or coast fish,* that is, fish which always stay near the coast
b. pelagian or sca fish, that is, fish which always, or at least th®
greater portion of the year, live in the open sea.

0 An entirely different subject, foreign to my present investigation, is the questio?
of the general geographical distribution of fish over the globe, and their geologic
distribution throughout the ages.

81J. R. Lorenz, Physikalische Vehiltnisse und Vertheilung der Organismen im Quarne’”
iscken Golfe, Vienna, 1863, p. 332.
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2- with regard to their vertical distribution, into :

a. bottom-ﬁsh, that is, fish which always, or the greater part of the
year, live near the bottom. With regard to the character of the
bottom, we can again distinguish among these fish which live on
clayey bottoms, and fish which live on rocky or stony bottoms, on

and banks or on the slopes extending from the coast to the great deep,™

b. Surface-fish, that is, fish which generally live near the surfuce of
the water.

C"WITH REGARD TO THE DEGREE OF REGULARITY WITH WHICH
FISH MAKE TIEIR APPEARANCE, AND THE LXTENT OF TIME
AND SPACE OF TIIEIR PERIODICAL APPEARANCE, FISH MAY
BE DIVIDED, INTO

1. Stationary fish, which live always in the same locality.
2, migratory fish, fish which only periodically appear in a place with a
certain degree of regularity.>
These migratory fish may be subdivided .
@. with regard to the direction of the migration or itslocal objectinto
a. fish moving chiefly in a horizontal direction and seeking other
waters. These are therefore principally found among the coast-
fish,
8. fish moving chiefly in a vertical direction and seeking deeper
or shallower waters,
7. fish moving both in a horizontal and vertical direction seeking
not ounly a different depth but entirely different waters.
* With regard to the local object of the migration within a certain
given region, into .
. fish which limit their migrations to this region, and
B. fish which occasionally extend their migrations farther.
¢ with regard to the chief object of the periodical migration, into
. fish geeking spawning-places, that is, fish which leave their ac-
customed dwelling-places principally for the purpose of spawn-
ing, and
A. fish geeking food,™ that is, fish which migrate chietly to seek
food, and which, therefore, are less regular, both as to the length
and course of their migrations, because the occurrence of food
depends on changeable physical conditions. Xor this reason.
those fish which visit certain localities for the special purpose
of seeking food are occasionally classed in one group with the
other migratory fish under the general name of ‘roving fish”

@ Th; , -
. Tl;ls Wwould be the place to draw attention to the division proposed by Zorenz (in

o above-mentioned place) of tho littoral fish into ¢ stationary bottom-fish” and
°v1’}8 bottom-figh.”

ont ht 1; ovidently nothing but gross ignorance which has caused a fow of our writers

of the shory-question to use the term ¢ wandering fish ” (from the German) instead
”Tiom Swedish term “fytt fiah.” :

is doubilterm 18 taken ‘‘q parte potiori,” which is assuredly the desire for food, which

€88 strongcr than u desire for rest and quiet well-being.
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(strykfiskar®). They may, under the influence of less common
physical conditions occasionally appear in places where they
are not found otherwise, and where they must therefore be con-
sidered as accidental visitors.

d. with regard to the season when these migrations take place, into

“winter-fish ” and “summer-fish,” &c.

e. with regard to the number of periodical visits paid to a coast dur-
ing the year, into fish which come once a year and fish which
come several times a year.

J. with regard to the steadiness of the visits to a certain locality,
into

a. resident fish, and
B. periodical fish.
3. Erratic fish, that is, pelagian fish which roam about irregularly and
only visit a coast accidentally.®

D.—WITH REGARD TO THE GREATER OR LESS STABILITY IN THEIR
PLACE OF SOJOURN, the fish may finally be divided into

1. fish which, on account of the torpor of winter or summer, by sucking
themselves fast to objects resting at the bottom or Sloating about in the
water, or from other causes, are generally in a state of rest.

2. fish which are more or less in motion, which, with many, assumes the
character of a REGULAR DAILY -MOTION. (Ewven those fish which gen-
erally are in a state of rest may occasionally be classed in this group.)

35. After giving the above outline of the way in which fish may be
divided into different groups, we must ascertain what position the her-
ring holds with regard to these different divisions and subdivisions.

The herring is most decidedly a salt-water fish, although it certainly
also occurs occasionally in water whose saltness is very limited, for in-
stance, in the northern portion of the Gulf of Bothnia; and for short
periods, whilst spawning or seeking food, it will also enter bays and
mouths of rivers whose waters contain very little salt.

36. The herring is both a littoral and a pelagian fish. When young it
generally stays near the coast, but begins comparatively early to folloW
the currents of the sea and go some distance from the coast. As a gen-
eral rule, however, the herring is more of a littoral fish when young, and
a pelagian fish when older. Very small shoals of herrings may someé
times be altogether littoral, the individuals composing them, as far®es
known, scarcely ever going any distance from the coast. The larger
shoals, however, generally spend the greater part of the year out in the
open sea, and the great schools are altogether pelagian in their charactels
visiting the coast only during comparatively short periods of the ye?“'-5

88 8, Nilsson, Fornyad underddnig beréticlse om Jiskeriarne i Bohusldn, Stockholm, 1825
P.15. Handlingar rorande sillfisket i bohuslénska Skirgdrden. Stockholm, 1843, p. 37.

8. Berthelot, Oiscaux voyageurs et poissons depassage. 1I. Paris, 1878, pp. 99 and 125-

57 Instances are not wanting, however, when such pelagian herrings have, undor
peculiar circumstances, remained near the coast for a longer time,
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It has even been supposed that some schools of herrings spawn on the
bankg far out in the open sea, without ever approaching the coast for
that purpoge, . .
Those herrings which remain stationary near a coast, or which only go
& very short distance from it, will best be called “coast-herrings,™to dis-
Uinguish them from the more pelagian or “sea herrings.” This difference,
fllth(’llgh only a relative one, is certainly one which has a considerable
0fluence op the fisheries.
ith Tegard to the place of sojourn and its influence on the character
of the herring, a number of different opinions have been advanced in
COUISe of time, It is well known from the herring-fisheries in the west-
€In par of the North Sea, and especially from the Dutch fisheries, that
the eI‘I'illgs, both before and after spawning, are found in large numbers
ata Considerable distance from the land; and that the herring-fisheries
be eastern and southern coasts of Great Britain proved successful
2t Certain regular intervals; the supposition therefore seemed highly
b Tobable that it was the same school of herrings touching the English
©025ts on their southward Jjourney, and people seemed naturally inclined
_38cribe to the herrin g a decidedly pelagian character, and from these
Omginauy popular opinions Anderson, and, later, Gilpin, developed their
Str ange theories of the mi grations of the herring. On the western coast
of SeaIldina,via people had certainly not been in a position, like those on
© €astern coast of Great Britain, to base their views on the course of -
the ﬂoﬂting-net fisheries; but the opinion had gradually gained ground
(probably through observations made by scamen and fishermen) that the
ETTingg during the time they were not near the coast lived out in the
oPen seq i g, northwesterly direction from the region which they used
 Visit for the purpose of spawning. Gradually, however, Andersow’s
8Tation theory gained adhierence here and there among the educated
Clasges, Thereupon this theory was gradually opposed by Bloch, Lacé-
2 éfk: MtwOullock, and Ntlssor, the last-mentioned one specially endeav-
to prove the entirely littoral character of the herring, an opinion
Which, though strongly opposed by fishermen, gradually gained humer-
ous adherents among tho naturalists, but which nevertheless is only
Correct iy, part, only being applicable to comparatively small schools of
CITings. In opposition to this too one-sided opinion of Professor Nilsson,
Azel Boggy; has maintained the old distinetion made by the fishermen
om time jmmemorial between ¢ sca-herrings” and “coast-herrings,” but
35 not gone so far as to ascribe to the former a thoroughly pelagian
slaracter, Thig hag heen done, however, on truly scientific grounds by
Tof. @. 0. Sars; and, finally, ¢. Winther and myself have more in detail
developed the views which have here been presented regarding the chief
Place of sojourn of the herrings.
37. The opinion that the herring is a swurface-fish has only recently be-
8UN to gain ground in scientific circles, although, strange to say, it had
for a long time been quite prevalent among the fishermen. Herring-
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fishing has principally, and in olden times exclusively, been carried on
with apparatus that could only be lowered to a comparatively insignifi-
cant depth both in the open sea and near the coast; and as these fish-
cries were going on at different seasons of the year, and as herrings were
occasionally seen by seamen, it will be easily understood that the herring
was first considered as a surface-fish, none of the older writers on the
herring-question having apparently entertained any other opinion. It
was Anderson, always inclined to the wonderful, who first pronounced
another opinion, viz, that the proper home of the herring was the “bot-
tomless deep,” under the polar ice, where sharks and codfish could not
breathe and disturb the herring in its “proud repose.” Although Ander-
son’s theory had many adherents, and for nearly a century enjoyed almost
universal popularity among naturalists, but little attention seems to
have been paid to the question whether the herring was a bottom-fish
or not. Nilsson, however, pronounces a more distinet opinion on this
subject. He supposcd that the herring was, properly speaking, a deep-
water fish, which, in his opinion, was proved by the fact that herrings
are found in the stomachs of codfish, but he most emphatically opposes
Anderson’s view that the herring could only live in very deep water.®
This view hasg since then been embraced and further developed by Axel
Boeck, who, however, went much further than Professor Nilsson, and thus,
for example, placed the proper home of the Norwegian so-called ‘spring
herring” at the bottom of the deep valley which extends along the coast
of Norway; and in proof of his assertion, has mentioned the fact that
in the stomach of herrings caught immediately on their arrival rem-
nants of small crustaceans had been found which only live at a very
great depth. A different opinion, however, was soon after advanced by
Prof. G. 0. Sars, who at first considered the herring as a “bank-fish,”
Itke the codfish,*” but later as a surface-fish, like G. C. Cederstrom, who,
though inclining to the opinion that the herring, like the eel, sometimes
concealed itself on the bottom, nevertheless raised some well-founded
objections to Axel Boeck’s assertion, and his mode of proving it.% The
proofs which have been brought forward in support of the theory that
the herring was specially formed for a life at the bottom of the great
deep, have been thoroughly refuted by the two above-mentioned authors,
and are in no wise re-established by the direct observations made on
the west coast of Norway, through which we know that the spawn of
herrings, though seldom, is still found as deep as 60 to 100 fathoms, ard
that berrings are occasionally caught with stationary nets at a depth of
50 to 60 fathoms.

t8 Nilsson, strango to say, mentions the unusual pressure of tho water, to prove the
unreasonablenecss of Andersow’s opinion. .

9 Quite recently this opinion has been modified by saying that the herring, although
a ‘“‘surface-fish,” nevertheless showed a decided preference for the banks where tho
codfish live, on account of tho stronger current generally found there,

®© Even Cederstrom mentions the strong pressure of the water, ‘“‘exercising & Jurtful
influence on the gills,” as the principal cause why the herrings did not go into deeper
waters.
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supposed to be asleep itisin constant motion, and its daily course, especially
whilst near the coast, is entirely regular.

Itis well known now that the herrings generally keep quiet during the
middle of the day and the middle of the night, but are in motion morn-
ings and evenings, and that they go into deeper waters by day-time and
near the surface by night. The herrings are, therefore, undoubtedly in-
fluenced by the changes of light, especially when the rays of light strike
the water in a very oblique direction at the rising and setting of the sun
or moon, which scems to waken the herrings to new life and cause them
to seek those depths which are best for fishing. The principal changes
in the daily course of the herrings are doubtless caused by the varying
occurrence of the ‘herring-food” and by the herrings’ desirve to find
shelter from their enemies. -

It is also well known that the herrings go near the coast towards sun-
set and return to the deep about sunrise. According to Axel Boeclk the
Norwegian spring-herrings during the spawning-season go to the spawn-
ing-places at nightfall and leave them in the morning, but towards the
close of the spawning-season they also come to the coast during the day,
80 that the fishermen generally consider rich day-fisheries as an indica-
tion that the fisheries are approaching their close, a prediction which,
however, is not always fulfilled. @. C. Cederstrom says that in the Bal-
tic the autumnn-herrings often go into the deep at night, and come nearer .
the coast towards morning, but that the reverse may also occasionally
be the case.

40. Regarding the annual migrations of the herrings to and from the
coast, a number of different opinions have been advanced in course of
time. Some of these I have briefly hinted at when speaking of the
character of the Lerring as a littoral or pelagian fish (36).

Older writers, and the fishermen themselves, seem not to have enter-
tained any other opinion than that the herrings coming from the ocean
approached the coast at certain times of the year, gencrally in a direc-
tion from north to south. The idea that the proper home of the herrings
might be the Polar Sea, near the North Pole, never entered the mind of
the older writers on the fishery-question, who knew that the herring-
whales keep farther south than the great whales of the ice-filled Pola¥
Sea; that theso last-meutioned whales lived on entirely different food
than herrings, and that no herrings had been seen near Spitzbergens
or, as a general rule, farther north than the North Cape in Finmarken-
The herring-fishermen, with their limited geograplical knowledge, were
scarcely able to form or entertain a Polar-migration theory.

The herring-fisheries on the coasts of Shetland, Scotland, and I3n gland
gradually go farther south in proportion as the spawning-seagon cowe’
later during the year. The English at the spawning-time generally fishet
near the coast, and the Dutch had their principal herring-fisheries only ¥
the North Sea. Theirknowledge of the herring was consequently limitec,
and led them to suppose that it was one and the same great school 0
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although it has never become general, has been fully described in the
well-known works of Krdyer and Axel Boeck.

Andersow’s migration-theory, which finds adherents to this very day,
has, in course of time, undergone various changes. Thus some suppose
that the herrings go into southern waters for the sake of propagating,
and then return with their young to the Polar Sea, which offers an
abundance of food (Pennant and others), because the herrings were seen
to come near the coast full of roe or milt and leave it empty; and be-
cause Anderson’s explanation of this fact seemed insufficient, one began
to think of analogous facts in the life of birds and other migratory ani-
mals, or was forced to the opinion that there were inconsiderable changes
in the herrings’ visits to the coast in the direction of their journey, &e.

41. Anderson’s migration-theory was subjected to a thorough and anni-
hilating criticism by the distinguished ichthyologist Block, whose opinion
has been shared by Noél de la Moriniére, Lacépéde, and Quensel. With
more originality MacCulloch has also followed Block’s opinion, and has
directed attention to the impossibility of making Andersow’s theory agree
with the evident irregularities in the course of the herrings. Some
years before MacCulloch, Couch had opposed the migration-theory and had
described the character of the herring as a “local fish” on the coast of
Cornwall. 8. Nilsson has with great emphasis pronounced himself in
opposition to the theory of a central school of herrings near the Pole,
and has specially mentioned the physical impossibility of the young her-
rings developing in the great deep of the Polar Sea; he has also op-
posed the opinion that every coast should have its special race of her-
rings distinguished by outward marks and a separate spawning-season,
being, consequently, more local and littoral in its character.®® Professor
Nilsson, therefore, not only opposed the theory of a central race of her-
rings near the North Pole, but of such a central race altogether. The
dispute caused by Professor Nilsson’s writings on the regulation of the
Bohuslidn herring-fisheries caused the Rev. 0. Lundbeck, pastor of the
church at Klidesholmen, to advance the theory of a central race of her-
rings probably living in the North Sea, to which we owed the great her-
ring-fisheries, and from which, in course of time, the smaller races of
coast-herrings had separated, a theory which might possibly be harmo-
nized with the views advanced in Block’s criticism of Anderson’s theories,
but which is in direct opposition to the facts and opinions given by Pro-
fessor Nilsson. Lundbeck’s hypothesis found no adherents, and seems 0

©Professor Nilsson went 8o far in Lis zeal to give to every coast its special local 18¢8
of herrings, as to entirely deny the possibility of two or more different races occurring

¢on one and the same coast and under exactly the same natural conditions.” This
one-sided and doubtless erroneous opinion has recently found an adherent in Prof. &-
0. Sars. d

& Bloch belioves that the time of spawning depends on age and temperature, 8
from this opinion it may easily be deduced that the herrings which spawn in the Norﬂi
Bea during autumn, and which are actually somewhat smaller than the common ber
rings, are only the young of the Norwegiau spring-herrings.
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have been en tirely consigned to oblivion. MacCullock’s opinion, however,
a8 met with great and universal favor, and has been shared by Yarrel,
L arnell, and others, whilst Professor Nilssow’s opinion is held by C. 8.
Sunderall, Elstrom, Valencicnnes, Mitchell, Berthelot, and others, .
Recent theories regarding the annual migrations and coust-vm‘lts ?f
) herriugs chiefly differ from each other in this, that the migration is
thoughyt ¢q extend over a greater or less territory, just in proportion as
the herring is considered a more littoral or more pelagian fish, and in as-
cribing Various natural instincts as the causes of these migrations.
42, We Inust finally mention the theory advanced in explanation of
the ﬁsheries of new hberrings ou the western eoast of Norway, that the
errings o not, as is generally supposed, spawn every year, l'mt ouly
every othep Year.® This theory was in the beginning only used in expla-
lation of tlbxe exceptional occurrence of a small number of so-called
“herrings-of-passa‘re,” but was more generally applied when people be-
gan to take into cocl’lsideration the unusual and frequent occurrence of
80-callpq “new herrings” or ¢ winter herrings.”  If this theory is correct,
€ same herrings would, as a general rule, visit the same coast oqu
every other ¥ear for the purpose of spawning, and the annual ﬁsh(?nes
0 Shawnin -herrings must, therefore, principally be caused by hermqgs
Which alternate in their years of spawning. The frequent visits which
ClTingg bay to the coast between the spawning of every othey year,‘but
Uring ¢} spawning-season, must, therefore, be considered. as exceptions
occury ing at the end (or the beginning) of a period of fisheries (for spawn-
ors). After having spawned the spring-herrings would not oceur 'am?ng
the summel‘-herrings during the following summer and grow fat, which,
s we Dow, takes place quick enough, but would remain lean for more
tpa.n & year, Still less is there any cause why the so-called “new her-
Yingg» Should appear so seldom during the fishing-season and so fre-
que"tly after its close. This theory* may be convenient for explainmg
® above.mentioned Phenomena, but it cannotsbe fully accepted unless it
E;“:lbe barmonized with other phenomena, which are the 1;)1‘.in<;lpall Olll)es
€m - 301,66 investicati he subject ouly be-
Comes Z‘;‘:eizl; explanation.® The inv estll,‘jl.txori ﬁ(fszhvalue .L . ebfore
. mplicated through such theories, v ) X
Very doubtgy),
- It hag been mentioned before (22) that the young herrings begin
0 wandep about at an early age, chiefly to seek food or shelter from their
ellemjes’ OT possibly more agreeable places of sojourn. It has frequently

si::“luthough ibis generally supposed that herrings can spawn several times in succes-
‘ R, we have 10 positive proof of this, and this question scems actually never to have
fn €xXaminegd scientifically,

8] de theory mentioned in the beginning of 42.—Trauslator's 1_xote. ing the sp
oy 0 N0t mean to imply by this that every berring capable of 1)1-01>ngnt-m&, " stlv:l;
o wust Spawn every year, but merely that when possessed of full health and » 1e¥1° ]
Y gzyulhemng will generally do it, It must, morcover, be remembered that the indi-

] fish ¢omposing one and tlre same school do not all become capable of propagat~
g the species at the same age.
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Dbeen observed that the young herrings, as they grow up, leave the shal-
- low waters near the coast and go into deeper waters farther out towards
the ocean, whence, after a while, they return to the coast in company
with the older herrings. The knowledge of the details of these migra-
tions is, like our knowledge of their physical and biological causes, s0
limited that very little can Le said regarding them.

Regarding the coming of the herrings from the sea to the coast we
only kuow that during the spawning-season they generally approach the
spawning-places in dense schools, coming from the north, and that when
visiting the coast for other purposes the schools are smaller and more
scattered, extending over a larger stretch of coast, and come both from
the north and the south. Those herrings which come to seek food gen-
erally remain for some time in the outer waters before they come near
the coast, and their visits are peither as regular nor as long as when
they come to spawn. DBut even the great mass of herrings does, during
the spawning-season, not remain near the coast longer than one or two
months, exceptions from this rule being very rare indeed. Iderrings
which have thus remained near the coast over their regular time become
almost entirely wortbless. During the last great Bohusliin herring-fish-
erieg this seems to have oceurred more frequently.

In approaclhing the coast the herrings generally begin at a certain
point, spreading from it either to the left or right or in both directions,
influenced in this by the weather, the currents of the sea, and the nature
of the bottom. The herrings do not like to visit the place where they
have spawned, a secend time. It has also been noticed that the large
herrings do not go as high up the fiords as the small ones, and that when
the spawning-seasou comes in winter or spring the large herrings spawn
before the small ones, whilst when the spawning-season .comes in sum-
mer or autumn the small or younger herrings spawn before the larger
and older ones. After spawning, the Lerrings have often been observed
to go nearer the-coast than before spawning; fishing with drag-nets may
therefore be carried on long after fishing with stationary nets has ceased,

~ as the “empty” fish (those that have spawned) do not easily enter @
stationary net. '

The going-out of the herrings is generally a much quicker process8
than their coming-in, and as it is more difficult to catch herrings whilst
they are leaving the coast, we know very little about it. After the her-
rings have left the coast, they do not stay outside any length of time
but immediately go out to sea to seek food and enjoy the greater pro-
tection which the deeper water affords. When the herrings have beep
to the coast for the purpose of spawning, they generally leave the coast
in a northerly direction.

With regard to the extent of the annual migrations of the herrings, 1
bave already mentioned the different opinions, and I will only add leré
that the larger a school of herrings is, the greater will be the extent of
territory where they must seek their food, and the farther from the coash



THE SALT-WATER FISHERIES OF BOHUSLAN. 197

l‘gu§t they extend their migrations. It is not known from direct obser-
bdtlons how far the largest schools of herrings extend their migrations,
Ut certainly much farther than MacCulloch, Nilsson, Boeck, and their
ollowers agsert.
- The annual migrations of the herrings may be influenced by phys-
' Causes both as regards their time and their direction. It is well
r:t?wn that favorable, mild weather accelerates, whilst bad weather
. ards the approach of the herrings to the coast,” and that wind and
cul'l‘ent ay bring a much greater number of herrings to one part of the
°ast than to another nearit. The general rule, however, is that the
bs:l‘mgs, when coming in to spawn, visit the place where they were
to L. When the herrings come in to seek food, they will generally go
those waters where they have been accustomed to find food in the
8reatest abundance; those physical causes, therefore, which have an
nfluence on the occurrence of food will also influence the direction of
e~11631'1'ings’ migrations, as I have had occasion to remark before.
d 4?' The annual migrations of the herrings are chiefly caused by the
es‘fe to propagate the species and to seek food. For spawning, the
whi &8 need a suitable bottom for depositing their eggs, a bottom
‘{h also must contain a sufficient quantity of food for the young
CTings and afford shelter for them. All these requirements are only
© Dear g coast. Even if herrings, as has sometimes been said, not
1thout 5 show of reason, spawn on the Dogger-Baunk or other still more
i Stant banks in the North Sea, this does not disprove our assertion, for
1S doubtless only the greater ease with which the young fish can reach
@ Coast from these banks which has made it possible for the herrings
SPawn there,5 .
Whic}? grown herrings must again go to the ocean to seek their food,
they chiefly find in the currents and those waters which come
fo?)?lldth? Polar Sea. In some places, however, they find the required
be ﬁsh‘}l'lllg some part of the year near the coast; and thus there may
on th g towards the end of summer and the beginning of. autumn, as
i ©Western coast of Norway, or during autmm} and winter, as on
on tioaSt of Bohuslin. The influence which the desire for food exercises
8 the annual migrations of the herrings has sometimes been overrated,
. at it has occasionally been considered as the chief cause, even in
3¢S when the desire to propagate was undoubtedly the principal cause.
o 8 the spawning herrings, on account of their being packed more
0sely together and on account of the steady course which they pursue;
¢ more exposed to the persecutions of their enemwies, and as this danger
course increases the nearer they get to the coast, they generally go

& ; — :
a See 13, This i applicable chiefly to those herrings which spawn in spring (that is,

“’f;;r:r; ;1080 of winter when the ice is breaking up). On coasts like those of Nor-
%1t ig thcot'la“d’ la"Pﬂ by warm currents of the sea, this is less noticeable.

a6 foung erefore uot improbable that the young herrings which in such‘ lal:ge number
ring near the western coast of Norway are at least in part the offspring of ber-

® Which have spawned ou the North Sea banks.

ical

of
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into deep water immediately after having spawned, in order to find the
necessary shelter, and leave the coast much quicker than they came.
The larger herrings seem likewise to thrive better in the open sea than
near the coast, and consequently do not stay there longer than is abso-
lutely necessary. Neucrantz, however, goes too far when he supposes
that the herrings leave the coast only to escape unpleasant physical con-
ditions, for instance, cold or violently agitated water. Ithasalreadybeen
mentioned that want of space or the persecutions of enemies have in for-
mer times by some been considered as the chief causes of the annual
migrations and regular coast-visits of the hierrings. Such opinions are,
however, no longer entertained, and therefore cannot claim our attention.
46. The great periods (cighty to one hundred years) of the large races
of sea-herrings have long since been known, as far as certain points on
the coast of Bohusliin are concerned, but have not formed the subject of
scientific investigations till the present century. In olden times this
phenomenon, as peculiar as it was important from an economical point of
view, wasconnected with religiousideas or with some superstitious notion
of the period, and it was only Strim, Lybecker, Dubb, and MacCulloch
who spoke of these almost inexplicable facts in a scientific manner,
From the last-mentioned author we have the expression, often quoted in
season and out of season, that the herring is an entirely “capricious?” fish.
Nilsson, who had set himself the special aim to find the causes why the
Bohuslin herring-fisheries came to an abrupt end in the year 1808, for
the first time examined the question regarding the long periodical visits
of the so-called “old* or * genuine sea-herrings” to the coasts of the
Skagerack in a truly scientific manner., The result of it was, that their
conformity to natural laws was totally denied,and the periodicity of our
great herring-fisheries was explained by the herrings having been driven
away by man, enongh young fish, however, having been left every time
to gradually produce new fisheries, to be followed in turn by the final
expulsion. This opinion, which was stubbornly opposed by the fisher-
men who in Lundbeck had found a literary spokesman, who maintained
that it was the nature of the herring ¢ to change its place, and that itS
visits to our coasts were periodical,” was generally shared by the natural-
ists of that time, such as C. J. Sundevall, 8. Lovén, W. von Wright, Bk
strom, Malm, Widegren, and others. Even Kroyer shared this opinion t0
some extent, as in these migrations of the herrings continuing for mgpy
years and then ceasing all of a sudden he could see nothing else but the
changes to which all sea-fisheries are subject; at a later time he chiefly
ascribed the undeniable fact of these mlgmtxons to the increase in th®
number of birds and fish- %f prey, changes in the weather, the characte”
of the bottom, the sea-wafter, and excessive fishing with destructive aF”
paratus. .
In direct opposition to this view supported by the most mﬂuentlal
scientific authorities, Loberg and Azel Boeck, sustained by popular opin
ien and by the history of the herring-fisheries of Western Scandmawa’
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hav¢ endeavored to prove that those races of herrings which visit the
Coasts of Bohuslin and Wesiern Norway change their spawning-places
Deriodica.lly, although they could give no reason why it should be so.
xel Boeck, following in part H. Strém and other older authors, also
Showeq that there are several tolerably regular changes in the course of
the herring.fishery during the great fishing periods. Later G. 0. Sars
fls made an ingenious attempt to explain one phase in these chauges,
Viz, the arrival of the herrings at different times during the fishing
Period, by the varying occurrence of the ¢ herring-food” supposed to de-
bend ostly on meteorological and Lydrological conditions; iu.thg pe-
glnniug, however, he scemad inclined, like Xilsson, to deny the per10c}101ty
and to Suppose that the visits of the herrings continued without inter-
Tuption wnless checked or hindered by man's interference, but later
ntertajpeq an opinion which agreed more with that of Boeck. G. Win-
ther hag also shared Boecl’s view in describing the analogous Sound fish-
Cries, Whose changes, however, are less marked. Finally I have at-
tempteq to explain the periodicity partly by the tendency of the school
of-herrings to become great through the influence which its size must ex-
€reise on the cenobitic conditions in the disproportionately small spawn-
mg'l)lilces, partly by the greater distance from the spawning-places at
Whie the herrings just on account of the size of the school must seck
Aeir f00(1, which depends on supposed periodical changes in the meteo- -
Tological anq Lydrological conditions. _
+ The great migration periods of the large schools of herrings are
arkeq by very regular changes both in the time of the herrings’ an-
Dual arpjy] at the coast and in the locality where they arrive, It must
N I"“"1161111)ered, however, that all the knowledge we possess of these
Changeg is derived from the fisheries, and thatthe too exclusive use of ap-
Paratyg only suited to coast-fishing has made the coast-fisheries more
Prominent than they would have been otherwise. But wherever herring-
Sheries are carried on not only near the coast but also with floating nets
ata Considerable distance from the land, such as is the case, for example,
Dear t)e east coast of Scotland, or with puwrse-nets as on the northeastern
€oast of North America, the changes are much less marked and have
therefor, hitherto almost entirely escaped attention. MacCulloch has
Some observations on this point chiefly with regard to the fisheries on
© eastern coast of Scotland, but it is ouly recently that I amoung others
ave directeq attention to the fact that the herrings on the eastern coast
of Scotlang have changed their chief place of visit to a point about 100
Dglish miles farther south, and have left the Moray Firth, aud that they
ave commenced to come near the coast earlier during the season, 80
hat the September fisheries are very insignificant now compared to
Vhat they were formerly. On the coasts of Bohuslin and Norway,
Where fishing ig chiefly carried on with seines and stationary nets, such
¢hanges have been known from time immemorial.
48. Thug Prof. Hans Strom in Norway observed that the herrings
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during the period they visited the coast of Sondmér (1736-1756) came
later and later every year, and predicted, in accordance with an old
tradition and the experience had at Stat, that the herring-fisheries of
S6ndmér would come to an end. This really took place in Bohuslin,
where it had been observed already towards the middle of the last great
fishery-period, that the herrings came to the coast later and later every
Year, which led people to fear that as in times of old the herrings might
again gradually leave the Swedish coasts. Somewhat later (1782) Strim
eompared the Bobuslin fisheries with those of Norway, and, basing his
opinion on their evident similarity, predicted that the end of the Bohus-
Yin fisheries was near at hand. :

About ten years later Lybecker expresses himself more distinctly, as
follows: “If with prophetic eye we could see the future and predict the
fateof the fisheries, we might say with a great degree of probability that
a change will take place soon. We know from history that when her-
rings or other fish-of-passage arrive near the coast later and later, and
at the same time keep farther and farther away from the coast, this
means a change in the migratious of the herrings, and may even point
to their leaving the coast entirely. This has been the course of the Nor-
wegian herring-fisheries, and even of the Swedish herring-fisheries during
their older periods, and in fact with all those fisheries where fish-of-pas-
sage are the principal object, with the only exception of the Scotch and
English fisheries. * * * If we take into consideration the roving
nature of the herrings and the examples from olden times, it is highly
probable that the hemrings will come later every year and finally leave
our coast altogether.”

It had frequently been maintained that too much fishing, and fishing
with destructive apparatus, were the proper causes of the herrings-com-
ing later every year, and might even lead to the complete cessation of
the fisheries; and people therefore made futile attempts to obviate this
danger by legislation. As the ominous predictions regarding the her-
ring-fisheries were, however, not immediately fulfilled, they were almost
forgotten; but when the herring-fisheries came to an end in the year
1808 people imagined that the herrings arriving later and later every
Year fully proved the assertion that they had been driven away by the
imprudent action of the fishermen. It was said that refuse thrown into
the water, and noise, had prevented the berrings from coming near to the
coast, that they had spawned in the open sea, and had, then, in conse-
quence of the languor and weakness following the spawning, been driven
towards the coast by storms.

During the more recently closed Norwegian spring-herring fisheries it
was (according to Liberg) noticed, not without anxious forebodings, that
the herrings, which in the beginning of the fishing-period did not come
near the coast till early in February, gradually came earlier and earliels
80 that finally the fisheries commenced before New Year ; and that this
change was followed by another, the herrings again coming later and
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lf"ter: till the fisheries did not commence before February. This pecu-
.'rity, however, was thought to be a consequence of the irregularity
Vith which the herrings visited the same places on the coast. It was
not till Axel Boeck began to investigate the matter that this whole ques-
tion wag treated from a more scientific standpoint. He showed that the
°Oming of the herrings to the coast at different times during the period
Was subject to certain rules, and that this regularity in the movements
of the herrings was observed not only during the Norwegian spring-her-
TIng fisheries of the seventeenth and eighteenth centuries, but also dur-
108 those herring-fisheries which were going on on the coast of Bohuslélp
uring the second half of the fifteenth and seventeenth centuries. Tlu.s
Peculjap phenomenon has therefore beeome far more important than .1t
was thought to be in former times; and it may well be said to _contam
the key to the question of the periodicity of the great Scandinavxan.her-
Ying fisheries, Boeck was not able to assign any cause for these entirely
T°Bular changes in the time of the herrings’ visits to the coast. This has
eu attempted, however, by G. 0. Sars and myself, and an account of
16se attempts will be given below. .
.49, Ata very early period of the last great Bohuslin herring-fisheries
1t had peen observed that the herrings came to the coast a little far-
18T north every year. Thiy became so noticeable that it was men-
l0ned iy the Parliamentary Fishery-Commission’s report of J: anuary %5,
1770 These changes took place in the following order: the fisheries
“OMmenced on the central (or as it was then called *northern” coast),®
Ut s00n after turned to the southern coast, and during the years 1760~
763 wept, as far south as the northernmost part of the Holland coast,
: th°ugh the coast near Elfsborg and Marstrand was the principal fish-
11g-place, Up to the year 1780 the herrings gradually left the southe?rn
€038t and chiefly visited the central coast, going as far north as Strém-
Stad from 17 73 on, and making their appearance near the Hval Islands
10 the southern part of Norway from 1778, These changes also attracted
© attention of foreigners, and Lybecker speaks of them as sure signs
that the Bohusliin herring-fisheries were approaching their end.
When te herring-fisheries actually came to a close, and people began
. 8rgue ahout the causes of this misfortune, those who ascribed it to
Wnprudent, and destructive fishing saw in these changes a proof of their
3ssertions, They maintained that as soon as the southern coast began
be covereq with salting-houses the herrings left this coast and came
the northern coast, and when this too began to be filled with similar
FStabnShn_lents, ‘“the herrings seemed disturbed and scared, and came
12 smaller schools, approaching both the northern and the southern c0ast
1 those places where there was least noise and where least refuse was
OWn into the water.” (Svensson.)

? dxel Boeck's pssertion that during the last great Bohuslin fisheries fishing first

2mmenced on the southern coast (Om Silden og Sildefiskerierne, p. 106) i therefore not
TTect.
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Even on the west coast of Norway it had (according to Liberg) been
observed during those spring-herring fisheries which had been going on
there siuce the close of the Bohuslin herring-fisheries in 1808, that the
herrings changed the places of their annual visits, and many attempts
were made to explain this phenomenon. None of these attempts, how-
ever, found much favor, and Loberg therefore maintained that probably
these changes were caused by the influence of wind and current,.

New interest began to be taken in this question when Axel Boeck
proved that these changes were to some extent regular, and had been
shown to be regular not only during the older fisheries, concerning
which our sources of information were very meagre, and during the last
Norwegian spring-herring fisheties, but also during the great Bohuslin
herring-fisheries of the sixteenth and eighteenth centuries.”

Boeck has not assigned any natural cause for this regularity in the
changes of the herrings’ visits, and I believe that I am the first who has
made any attempt to find the causes of this phenomenon. I supposed
that during that part of the fishing-period when the herrings came to
the coast for the purpose of spawning, they preferred its northern por-
tion, because the temperature of the water was higher and more even
during the later part of the season when they came there, whilst the south-
ern coast would again offer peculiar advantages of temperature during the
earlier partof the season when they came there. During that part of
the fishing-period, however, when the herrings came to the coast for
other purposes than spawning, their choice of a place would chiefly de-
pend on current and-wind; fishing on the central and northern coasts
was therefore more certain than on the southern coast. More will be
said farther on (60, 63) concerning these attempts to explain the changes
in the migration of the herrings.

50. Among the peculiar phenomena of the latter part of the last great
Bohusliin fisheries, attention has been drawn to the unusual occurrence
of small herrings among the larger ones during the last thirty years.
This phenomenon has also become more significant since Axel Boeck has
shown that something very similar took place prior to the close of the
last Norwegian spring-herring fisheries, thus seemingly being an indi-
cation that the fisheries are approaching their end. During the above-
mentioned herring-fisheries none but large herrings were caught, and o
the coast of Bohuslin, for example, it was only immediately before apd
after the annual fisheries that small herrings were caught among them-
The Norwegian spring-herring fisheries generally begin every year with
straggling herrings and are mostly followed by smaller herrings.

The case which Boeck mentions from the Stavanger coast and from
the year 1766 does evidently not belong Lere, as it only proves a 1es8
productive local autumn-herring fishery, when herrings of different 5i2€
are generally caught.

"It is highly probable that the same was tho case during the Bohusliin fieheries of
the second half of the sixteenth century, as the fisheries came to an end much earlief
in the southern than in the other parts of the coast. ‘
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5L In order to get a more correct idea concerning this peculiar ming-
Ng of great and small herrings towards the end of a fishing-period, it
be hecessary to consider another phenomenon which seems to be
Connected with it, and which has hitherto been overlooked. It is known
from the gt great Bohusliin herring-fisheries that during the last thirty
Or forty years (therefore during more than half the period) the herrings
ame to the coast for entirely different purposes than spawning, and
that the herrings, though not exactly being a mixture of great and
Smal] fish, differed greatly in size, fatness, and general quality.™ It then
ecame customary to call the full-grown herrings—whose numbe}' was
mall—hy g, characteristic name, “select herrings” or “fat herrm.gs.”
It was thought that impure water and noises had caused the herrings
t(,) Stay in the open sea, until after spawning they were in so weak a con-
dition that a strong wind would drive them towards the coast. .
A similar phenomenon has during the last ten years been observed in
N I“'Orwegia.n spring-herring fisheries, so that instead of spawning her-
TIngs («genuine spring-herrings”) an inferior kind of herring has been
Caught, which is called “mixed herring” or “new herring,” the number
U-grown herrings being exceedingly small; their spawning-season
Seemg moreover to come somewhat later than that of the genuine spring-
erring’ which spawns in winter, and they might therefore possibly be-
0ng to 4 small race of coast-herrings which spawn in spring. Boeck
Considereq this phenomenon as a dark and mysterious enigma; G. .0.
478 was the first who—as far as the Norwegian spring-herring fisheries
W_ere ¢oncerned —examined the whole question from a scientific point of
Vlew. Ag regards our (the Bohusliin) fisheries, it was scarcely possible
to SUPpose that the so-called “new herrings” were spring-herrings which
¥ Visited our coast after having spawned, as the well-known char-
Cleristicg of the “new herrings” prevented their being considered as
spring-herrings which had but recently done spawning. It was there-
f?re Supposed that they were old and young fish which would not spawn
4l the following winter, and which during the preceding antumn would
®€D nearer the coast than the spring-herrings, which latter would, when
gO.lng t0 their new spawning-places in the outer deep coast-waters,
drive ¢}, “new herrings” towards the coast. But Sarshas failed to ex-
Plain whe <ol a “driving-in” of great masses of “new herrings” did
10t take Place during the preceding period when the herrings came to
6 coast for the purpose of spawning. It is tolerably certain that these
80-called «pew herrings” are, to a great extent at least, such fish as
4Ye not yet reached the age when they are capable of spawning; but

88 this wowlq not apply to the great mass of the herrings, the supposi-

li

b " See 1. Strim ¢ Sammenligning imellem de Norske og Srenske Fiskerier” (Comparison
Chveen the Norwegian and Swedish fisheries) in Dansk Museum, January 1782, p. 7,
of tll; whe‘re be supposes that the above-mentioned Bohuslﬁn'herrings are the young
fi - SPring-herrings which have emigrated from the Norwegian con_st, and are there-
ore the same g5 those which at that time were in Norway called ‘winter-herrings.”
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tion gained ground that the herrings only spawned every other year, an
opinion to which I cannot give positive assent, at least to such an ex-
tent as would be necessary.

In comparing the above-mentioned Norwegian and the Bohuslin fish-
eries (the latter having for their object herrings which come to the coast
for a totally different purpose than spawning), it will soon be found that
the phenomena are very similar, and that the spawning-herring fisheries
are immediately followed by a longer or shorter period of new-herring
fisheries; and I have even been led to suppose, basing my opinion on

" the development of the last great Bohuslin herring-fisheries, that all
great herring-fisheries, at least in Bohuslin, are not only followed but
also preceded by a similar period of “ new-herring” fisheries. By this
term as well as by the term ¢ period of spawning-herring fisheries,” 1
understand, of course, only separate portions of one and the same great
period of herring-fisheries; and as the intervals between two such great
periods on the coast of Bohusiin generally last from sixty to one hun-
dred years (an average of seventy), these intervals would be shorter on
coasts which are nearer that part of the ocean where the herrings chiefly
find their food, for instance, the western coast of Norway, and possibly
in very favorable localities almost imperceptible. It is evident that the
“new-herring fisheries” are much less certain than the ‘spawning-her-
ring fisheries,” which is very noticeable on the west coast of Norway.

It is also my opinion that the “new herrings” on the west coast of
Norway belong to an entirely different race of herrings from the Nor-
wegian spring-herring,™” and that they may possibly be identical with
those herrings which periodically visit the coast of Bobusldn. The cir-
cumstance that the “new herrings” were not generally seen during that
part of the fishing-period when spawning-herrings were caught, such a8
was the case during the Norwegian spring-herring fisheries, is said to bé
owing to the weaker ¢ new herrings” having been chased by the stronger
gpawners to those regions which these had formerly occupied themselves.
According to this supposition it would seem impossible that great.
spawning-herring fisheries could be going on simultaneously on the
coast of Bohuslin and on the western coast of Norway ; but quite likely.

" that those herrings which during autumn have visited the coast of
Bohusliin for the purpose of spawning, visit the west coast of Norway
later in winter as ¢ new herrings” or ¢ winter-herrings.” —

These suppositions of mine do not claim any bigher scientific valu®
but may nevertheless prove useful by possibly directing attention ¥
the necessity of collecting and combining facts relating to the history ©
the lLierring-fisheries much more than has been done hitherto.

52, After having thus briefly mentioned the different theories regar d-.

ing the migrations of the large races of herrings and the phenomen?
which characterize the large fishery-periods, we must mention_tv_hf/n“'

1 Compare, however, the above-mentioned entirely different opinion regarding the
rolation of the ¢ winter-herring,” communicated by H. Strom.
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Meroug attempts to find the causes of these migrations; this is prob-
ably the most difficult and most violently disputed part of the whole
erl”ing-question. As these fishery-periods have been most distinetly
Markeq by long intervals on the coast of Bohuslin, as there they have
Caused the greatest econowmical revolutions, and as consequently they
ar? better known, having at an early period been made the sub‘]ect. of
Scientific investigations, a brief review of the successive views regarding
?he Causes of the cessation of the last great Bohusliin fisheries will be

I place heye,
A ben t}¢ great herring-fisheries came to an end in the year 1898,
many jpen experienced heavy losses, causing great Want and §}1ﬁer-
INg on tye coast of Bohusliin, it was quite natural that in 1}0111181&111, fit
leaSt"-PeODIe began to think seriously about the causes of this g?eat mis-
fortune and about the possibility of retrieving it. When by direct ob-
8ervationg it had been ascertained as an undeniable fact that the. S0-
Galleq « g)q herrings” had really left the Skagerack, the opinion gained
8rounq among the more educated classes that the herrings had pegn
chaseq away by destructive fishing, by noise,and by the great quantlt-lgs
Qf'refuse from the oil-refineries which had been thrown into the sea ; this
Obinjoy, Was publicly expressed in a pamphlet published in 1822 by Mr.
ve”“’eon, the proprietor of large salting establishments. This as well as
the "Peated demands for subsidies from the state to promote the fish-
g il“59r€38ts and help the impoverished fishermen finally induced th.e
.govemlnent to order a scientific investigation of the whole matter. This
mvestigation was entrusted to Prof, S. Nilsson, who during the summer
2ea80ng of 1826, 1827, 1832, and 1833 visited the coast of Bohuslin. In
'S Teports he gave his above-mentioned opinion as to the cause why the
rring'ﬁsheries had come to an end. But when he proposed, in order
to help the Bohuslin herring-fisheries, that fishing with close nets should
® Prohibited and in its place fishing with stationary nets having wide
e8 88 should be introduced, his general views began to be opposed,
- “Pecially the one that the herrings should have been driven away by
0 Much fighip g, which last-mentioned idea people thougl}t they 09111(1
acein hig reportfor1828. Professor Nilssonreplied that hisexpressions.
haq been entirely misunderstood, that he had never ¢ either entertained
OF €Xpreggeq » such an ‘unreasonable idea.” During the conferences
With g Dumber of fishermen which were held in the year 1833, the opin-
1on that the herrings should have been driven away by too much fish-
Ing, by Doise, or by impure water was strongly opposed. When' the
above-mentioneq causes no longer found favor, the opinion gained
Eround that the fisheries had come to an end through the use of close
nets, an opinion which found some support in an “ominous” expression
of the distinguished ichthyologist Mr. Bloch. This opinion ‘was not
Tectly submitted to the criticism of the coast population,and con.
Zeoiuznﬂy Temained in favor for some time, but was-finally also aban-

ed, - :

and
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Thus one opinion followed the other,and finally it was maintained.
in a somewhat dictatorial manner that in all these causes which had
been assigned for the cessation of the fisheries there was at any rate
some particle of truth.

53. In other places, likewise, where the herring-fisheries had ceased
or had decreased, the question as to the causes of this phenomenon had
become the subject of discussion, and various explanations were at-
tempted, all of which were also applied to Bohuslin. None of these
explanations, however, gained general favor; they were, nevertheless,
subjected to a thorough criticism by MacCulloch, Kriyer, Liberg, Axel
Boeck, and others. In spite of this they continued in one shape or the
other to be believed and contradicted, and even in our own times at-
tempts have been made to solve the problem by following some of these
old-fashioned ideas. There are, besides, quite & number of modern ex-
planations or suppositions which explain the phenomenon by purely
natural causes, whose value cannot yet be determined, because these -
natural causes are not fully understood. Explanations have, however,
been attempted, not only by such more or less probable causes, but
even by myths or entirely accidental circumstances. The desire to find
the causes of all natural phenomena is deeply implanted in human na-
ture, and when science or ingenuity is unable to find these causes
people will resort to accidents and myths. Only those persons, however,
who are of a strictly critical and thoughtful nature, and who, conse-
quently, both appreciate the difficulties and are but too well acquainted
with the defects and the limits of human knowledge, will feel inclined,
at times at least, to give up all hope that the question will ever be satis-
factorily answered.

54. In examining, however, all the causes which have been assigned
for the cessation of the fisheries, we find that they may be arranged
under three heads. The first of these embraces mythical or accidental
causes ; the second, causes produced by human agencies; and the third,
biological and physical causes.

A.—Mythical and accidental causes :

1. God’s wrath on account of the abuse of his gifts, human godless-
ness and ingratitude, Sunday fishing, refusing to pay tithes to the
clergy, &e., or dissatisfaction with the laws and regulations made
by the government, &c. ;

2. Magic;

3. Spilling of blood ;

4. Cruelty shown towards the herring;

5. Using herrings as manure ;

6. Occurrences which accidentally took place at the same time when
the herrings disappeared, such as conflagrations on the coast, the
erecting of new light-houses, &e.;

7. Negleet on the part of the whales and other so-called ¢herring-
hunters” to drive the herrings towards the coast;
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8. The capriciousness of the herring or its innate instinct independ-
ent of outward circumstances.
B.—Causes produced by human agencies :
L. The gradual destruetion of the herrings by :
@. too much fishing, and more especially by catching young her-
rings in close nets,

b. Preventing the herrings from reaching suitable spawning-places,

¢ destroying the spawn, or ‘

a. destroying the places where the young fish are accustomed to
Seek food and shelter

- The gradual expulsion of the herrings from the coast-waters by:
4. noise,
- too many fishermen, . ‘ )

C. disturbing methods of fishing, especially fishing with floating
nets too early in the season,

4. disturbing the spawning-process, .

¢. disturbing the spawning-places by fishing or throwing refuse into
the water, :

S leaving dead herrings on the bottom, or throwing guts and gills

of fish juto the water,
9. making the water impure by refuse from oil-refineries, &c.,
h. hindering the herrings from going undisturbedly to their spawn-
. ing.places, .
¢ insufficient and delayed fishing and the consequent scarcity of
food for the herrings.
'\B"-Ological and physical causes :
Gradual destruction of the herrings by unfavorable weather, an
Musual jnerease in the number of fish-of-prey and birds-of-prey,
o lack of food, &ec.;
< The forced expulsion of the herrings from the coast-waters by :
Q. the increasing number of fish-of-prey and birds-of-prey,
b. the lack of food,
C 2 change in the nature of the coast-bottoms, making them unfit
for spawnin g (these changes may be brought about by bottom-ice
Or floating ice or by the changed nature of the local fuuna and
flora of the sea), )
d. changes in the metcorological and hydrological conditions or in
their periodicity,

0 the herrings having to go too far from the coast in search of food.
55, It win scarcely be necessary to say that frequently a greater or
S8 number of t)0 above-mentioned causes have been combined in order
att Produce a greater cffect. Nor will it be necessary to give much

ention to the causes mentioned under the first heading (A), although
€y have for long time met with great favor among the common peo-
thow A8 regards the causes mentioned under the second Leading (B),
O¥ might practically be divided into two subdivisions different from

le



208 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

those mentioned above, the first embracing all those causes based on the
idea that the herrings were either destroyed or driven away by human
agencies, and the second embracing all those causes based on the idea
that the herrings had been forced to leave the coast from lack of food.
The causes mentioned under the first heading have, generally speaking,
not met with universal favor, many of their defenders being led by ill-
concealed feelings of envy; and the causes mentioned under the second
heading are generally in direct opposition to the first. Strange to say,
the method of explanation which has recently been adopted by @G. C.
Cederstrom has seemingly met with some opposition by the knowledge
which we have gained concerning the great Bohuslin herring-fisheries,
that those fishing-periods lasted longest during which fishing was car-
ried on with the greatest zeal, whilst those were shortest during which
fishing was neglected.” It ought scarcely to be necessary to refute this
theory, and as far as the above-mentioned theories of explanation are
concerned, we may point to the, generally speaking, reliable opinions of
the authors mentioned before (53). - It must be granted that the influ-
ence of human agencies on small fisheries may be noticeable; but their
influence on the great herring-fisheries is doubtless exceedingly small,
and can in no wise be the cause of such phenomena as the cessation
of the great herring-fisheries. At the present time it is very rare to
find any scientist who still holds to the old and fully refuted opinions.

56. The biological and physical causes doubtless deserve more atten-
tion. With regard to them a distinction may be made between the
theory that the herrings are periodically destroyed and that they leave
the coast during long intervals. Kroyer has mentioned that if a school
of herrings is by unfavorable weather compelled to spawn in unsuitable
places for several years in succession, it may be entirely destroyed or
at least be diminished to such a degree that the fisheries must come t0
.an end. Later, G. C. Cederstrom has thrown out the hint that unfavor-
able outward conditions had towards the end of the last great Bohuslin
fishery-period decimated the herrings and thereby brought about the
end of the fisheries. All the suppositions, however, cannot explain the
periodicity of the great herring-fisheries; for these fisheries, as, among
the:rest, has been said by Nilsson, Liberg, and Boeck, have come to an
end, not from lack of herrings, but because the herrings left those regions
where they had been accustomed to come. If this were not the casQ @
gradual decrease in the number of herrings ought to have been noticed
towards the end of a fishery-period, but nothing of the kind has ever
been observed. There is far greater probability in the supposition thab
from some outward causes the herrings have been induced to periodic-
ally leave those regions which for a long time they had visited regularly-
The most prominent among them is this, that the herrings should bave

ﬁi‘hié supposition is by some pecple harmonized even with the actual deteriowﬁ"n
in the quality of the herrings which undoubtedly takes place towards the end of &
fishery-period.
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been driven away by the increased number of fish-of-prey and birds-of-
Prey. Thig originally popular explanation is quite old, and has been
Wentioned in a somewhat fault-finding manner by Dubb, and has been
ttacked by Azel Boeck, but has, nevertheless, quite recently (in the
“Book of Inventions”) found a scientific champion in Prof. F. N. Smiit.
-© €Xpresses himself regarding the causes of the periodicity of the her-
TIng-fisheries as follows: “In all probability it is chiefly to be sought in
® common occurrence that when a race of animals which serves as
food for others, under peculiarly favorable circumstances inc.reases in a
Very markeq degree, it also attracts more enemies, which increase in
Mamber in proportion as the quantity of their food increases. The
Weaker gives way to the stronger; the herrings, therefore, seek new
spawniug-pla,ces which afford better protection. When on the f)ther
and the fish-of-prey and birds-of-prey do not find the same qua,ntlt;'y of
00d, they diminish in number. If, therefore, a new race of herrings
co,mes to the old spawning-place and again finds its condition favorable,
t.hey may increase at a very rapid rate”” According to this explana-
10n ]} herring-fisheries ought to be periodical, for there is scarcely a
Tegion where the herrings are not exposed to enemies ; but such a com-
Periodicity as is here spoken of will only be found with very few
yen'ing-ﬁsheries. Nor do we find in any fishery-period-an uninterrupted
"CT6age in the number of the enemies of the herrings. Thus there
Were rich shark-fisheries on the coast of Bohuslin immediately before
in the beginning of the great herring-fisheries of the sixteenth cen-

5 and it is well known that in Scotland and other places the sharks

d other poworful enemnies of the herrings are very irregular as to the
nmflbel‘ in which they occur; this is easily explained, as they cannot for
oIt food rely entirely on the herrings, which only visit the coast for a
short time evzary year, because they need rich food all the year roupd.‘
thery €rroneous ideas seem to bo entertained quite generally regardm.g
© Oceurrence of fish-of-prey during coast-herring fisheries, anq their
®Pendencq on such fisheries, These fish-of-prey, which ot-herwxse.are
;cattgred ovef g large area, gather in dense schools during the herring.
Shemes’ and are, therefore, noticed more than at other times. Some of
e59 ﬁsh'Of-prev chiefly depend for their food on the fisheries, and the
*?rrmgs are by‘no means as easy a prey as is generally supposed. It
! ), themfore, be clear, that according to this theory the enemies of the
W‘i}” Ng ought to increase in proportion as the mass of herrings increases,
8 °reby the herrings would again decrease. This generally takes place,
g t.hat the unusual increase of one or the other kind of fish is soon neu-
Wa'hzed again. If, therefore, an increase in the number of fish-of-prey
Olfrﬁ the causo of the herrings moving away from the coast, some cause
Da%u b to be assigned explanative of the very strange dlsturbance. of the
o Tal balance between the number of herrings and that of their ene-
€8, And this cannot be done, at least if Professor Smitt’s supposition

¢0Trect, that when the berrings under favorable circumstances inerease
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very rapidly, the same should also be the case with the fish-of-prey.
But on the other hand we seem justified in supposing with Kroyer and
N. W. Malm, that a decided increase or decrease of fish-of-prey may
cause a temporary decrease or increase of the herrings at least in some
of the smaller herring-fisheries.

57. Lack of food has likewise been considered as a cause why herrings
have gradually left a coast. Lecuwenhock already has considered the
varying quantity of food as the principal cause why herrings changed
their place of sojourn; but, as far as I know, this idea did not become
general until the question of oil-refuse was discussed during the last
great Bohuslin fisheries;™ and when the herrings had ceased to come
to the coast of Bolwslin, a gradual decrease in the quantity of food was
assigned as one of the causes of this misfortune. This last-mentioned
opinion has, so far as the Bohusldn herring-fisheries are concerned, been
embraced by Prof. G. 0. Sars. If we now suppose, with Professor Smitt,
that the revival of the great hérring-fisheries is owing to the accidental
arrival of a new “race of herrings,” which increased at a rapid rate, it
is reasonable to suppose that this rapid increase produces lack of food,
and this explanation will seem more plausible than an increase in the
number of fish-of-prey from the same cause. But even then it will be
difficult to explain why not all herring-fisheries are periodical, which is
certainly the case only with a few. This periodicity ought also to be
particularly noticeable with those herrings which come to the coast for
the purpose of seeking food, which is by no means the case. The theory
that the periodicity of the herring-fisheries is dependent on the varying
quantity of “herring-food,” has been further developed by Prof, G. 0.
Sars, who supposes that the herrings are obliged to seek their food in &
certain regular order at a greater or less distance from the coast. By
means of this supposition, he endeavored to prove that the Norwegian
spring-herring fisheries are not periodical in the proper sense of the
word, but that the occasional decrease of these herrings, or their staying
away entirely, is caused by the circumstance that at times these herrings
had to seek their food so far out at sea that they could only come to the
coast late in the season. They would, consequently, have to spawn im-
mediately on the very outermost bottom. The fisheries would, there-
fore, be short and insignificant.” The circumstance that the Norwegia®
summer-herrings continue to be very flourishing has also induced Pro-

™ About the same time, Prof. . Strim had directed attention to the circumstanc®
that the ‘‘herring-food” way be found in a place one year and stay away the next
and that the herrings would consequently havoe to follow it up. Strém also mentions
that tho small crustaceans, which priacipally compose the ¢ ‘herring-food,” profer the
currents of the sea, and that the varying direction of those currents may also causé
the crustaceans to chango their place, and consequently produce new migrations o
the herrings. Tho wind may also have a good deal to do with all these changes.

" According to dxcl Bocck, it is an old opinion in Norway that the herrings, in the
intervals between the great fishery-periods, have not left the coast, but have ©
transferred their spawning-places to inaccessible bottoms. This opinion has, however:
been almost entirely abandoned at the present time,
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fessor Sars to oppose the general opinion that a period of spring-herring
ﬁSheries had recently come to an end. Although it has not been suffi-
Clently broved by actual observations that the spring-herrings do no
%uger spawn in their usual places, this seems scarcely probable; a.x:d
this explanation would in no wise be applicable to the great Bohus!an
1erring-ﬁsherieS, which, as far as known, agree with the. Norwegian
b ring'hel'ring fisheries in all essential points. Ifrom the cirsumstance
that the Summer-herring fisheries continue to be just as productive (aqd
Occasionally even more so) as during those years when t-he{'e were still
Spring'h‘ﬁ"ring fisheries, no such conclusion as the one mentioned above
“an be drawy with regard to the latter; for it does not follow that, be-
Cause the Spring-herrings have left their old spawning-places, the sum-‘
H:er-herrings should also leave the western and northwest:em coasts of
SOTWay ;s nor does the fact that the summer-herrings remain prove that
€ sDI‘ing-herrings must do the same.”® Professor Sars seems also to
© Somewhat undecided with regard to his theory, for he has at a later-
% In accordance with a very general opinion in Norway, exp1‘e§se(1
€ idea that there is a direct connection between the N orwegian spring-
ef‘ring fisheries and the great herring-fisheries. The :Lbove-mentlor}ed
OPinigy f Professor Sars may, however (as will be shown _be.low, 63),
e developed 80 as to become more generally applicable; and it is, there-
® Dot impossible that this very opinion contains the germ of a ﬁnal'
solutiop of the problem regarding the migrations of the great shoals of
el‘rings.

38, Intimate]y counected with this question is the explanation of these
pngl‘ations from physical causes. The opinion is very old that changes .
-1 the Physical conditions are the probable cause of the periodicity of
the herring.ﬁsheries. The learned and thoughtful Prof. J1. Strom began
already to see the error in the nsual method of explaining the periodical
Cessatioy of the herring-fisheries by human agencies, and endeavored to
exp}ain the greater or less quantity of herrings, and even the fact of
fll::tlr leaving the coast entirely, by physical causes.." He mentlion;d,‘ ‘fm"
his A0Ce, that the rich spring-herring fisheries which took place during
'S Stay g S6ndmér oceurred at a time when the weather was very un-

ble to agriculture, causing a total failure of the crops, and that
Such failures are generally indicated boforehand by the frequent occur-
: I‘en?e of » ﬁsh—tﬁe borngiidda—which generally lives in more southern
*egions, Dr. P. Dubb likewise supposes that changes of weather and cur-

f‘e"t are the true cause of the periodical coming and going of the' genuine

cise&herriugs? on the coast of Bohuslin. Ekstrém has explained the

Tumstan e that on the coast of Stdermanland the herrings are more

b3 - ; .

. BSee 45; also, mr. Strom, Séndmor, 1, p. 468; Dansk Museum, January, 1782, p. 3-4;
” ]o;c ¢ (?m Silden, y, 1305 A. T. Ijungman, Prelimingr berdttclse for 1873—"74, 6.

Ph&ng' Strom, Da"ekﬂ[ua(mm, January, 1782, p. 3-9. In this passage he points out that

®® in the condition of the ice near the North Pole probably causo the periodicity
® migrationg of the herrings.
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frequent than on the coasts of Stockholmn and Oestgdta, by the different
direction of the wind prevailing during the time when the herrings come
near the coast. In the seventeenth volume of the Encyclopaedia Britan-
nica (last cdition) the irregularities in the visits of the herrings to the
west coast of Scotland have, in accordance with the opinion of Pennant
and MacCulloch, been explained by well-known changes in the Gulf
Stream, which changes should cause the herrings, which always seek an
even temperature, to change their old places and seek new ones. This
opinion has recently been taken up by Frank Buckland. TProf. G. 0. Sars
has finally endeavored to prove that periodical changes, counected with
the movement of the great herrings towards the north, probably take
place in the currents of the sea on the northern coast of Norway. He
thinks that thesé changes are indicated by the periodical occurrence of
wood, &c., washed ashore from foreign countries, and maintains that his
theory of the “berring-food” being found at different times at different
distances from the codst presupposes regular periodical changes in the
currents of the sea.

59. After having given the above historical review of the défferent
theories regarding the biological or physical causes of the periodicity of
the herring-fisheries, it remains for me to indicate the manner in which
I have further developed these theories during the last five years. I
started with an investigation of the question, “Which fisheries are pe-

‘riodically regular, and which not”; and I have found that only very
large fisheries carried on near the coast and dependent on the propagat-
iing instinct.of fish are periodically regular. Ifrom this I have drawn
the conclusion that it is the number of a race of herrings which chiefly
-causes them to periodically change their spawning-places near the coast.
QOther fisheries show irregularities with regard to the coming of the her-
rings, but no periods marked by a complete cessation of the fisheries and
by regular changes. Thus the Norwegian summer-herring fisheries owe
their existence to one or several large races of herrings; but, as far as
known, they are not periodical. This scems also to be the case with
those fisheries which are carrvied on in the open sea at some distance
from the coast, where the fishermen follow the herrings to their spawn-
ing-places. Our knowledge of these herring-fisheries, however, is very
incomplete, for we know very little regarding the quality of the herrings
and the possible changes of time and place.

Tho races (or schools) of herrings may nevertheless practically be
livided into large and small oues, the line between the two not being
very sharply drawn. And the very fact of certain races of herrings
being large has led me to explain the periodicity of the herring-fisheries
in two different ways, which I shall give below.

60. The cnormous ntunbers in which the large races of herrings make
their appearance must doubtless (espemall) when they sclect a limited
extent of coast for their spawning-place) produece a great change in the
natural condition of the coast-waters, both by their furnishing food to
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numberless marine animals, and by their consuming a large quantity of
food. This change may finally become so marked as to make these
waters unfit for spawning, at least for a large race of herrings. The only,
and nearly always sufficient, protection of the herring in its combat for
existence is its fecundityj and although we must acknowledge, with
Kroyer, that “daager does not put the herrings to flight, and that noise
does not scare them away, but that their instinct points out the way they
have to follow,” this very instincet would naturally lead thew to leave
spawning-places which are no longer fit. for spawning and seek new ones.
It will therefore be clear that in proportion as the extent and nature of
the spawning-places no longer correspond with the size of the race of
herrings, the influence of this size will nake itself more and more felt,
and produce a change of time aud place in the fisheries.

In order to judge the probability of this theory it will be necessary to
find out how the above-mentioned regular changes of time and place of
the lerrings’ visits to the coast can be explained by it. When a large
race of herrings is compelled to seek another and distant spawning-place
(in the case of Bohusliin, a more easterly one), they will, in consequence,
come later in the year; but if they extend their ¢ hunting-excursions?”
so as to come a little nearer, or the spawning in a still undisturbed
spawning-place occupies less time, they may come carlier, and after hav-
ing spawned, return earlier to their former district. Thus the herrings
would gradually come earlier and extend their visits to other parts of
the coast (in Bohusliin farther south) nutil they have brought their ¢ hunt-
ing-district” as near the coast as possible. As this was really the case,
and as the farthest spawning-places (in Bohuskin those on the southern
coast) were disturbed, the herrings were compelled to seek their spawn-
ing-places nearer and nearer to the point where they first approached
the coast (in Bohusliin farther north). The search for spawning-places
took up some time; the herrings consequently came later and also left
the coast later. They therefore also arrived later at their “hunting-
grounds,” and left the grounds later for the purpose of spawning. In
proportion as they reached the “hunting-grounds” later, they would
have to advance farther (that is, farther north) into these, because they
would arrive in a more starved condition, and therefore require more
food, which could only be obtained by scouring through a larger extent
of water The circumstance that during the last great Bohusliin fishery-
period the herrings irregularly visited the southern, central, and northern
coast, is easily explained by the fact that they dGid not come to the coast
for the purpose of spawning, and that they always waited for some time
outside the coast before coming nearer.

61. This theory of the successive disturbance of the spawning-places
may possibly also explain the more incomplete periodicity which, as an
experienced fisherman informed me, is noticed in the Sound and in the
Great Belt, where the herrings seem to alternate between eastern and
Wwestern spawning-places, so that one year there is good fishing in the
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Sound and the next year in the Great Belt. A similar alternation,
although, of course, on a much larger scale, might well be supposed to
take place between the eastern and western shore of the North Sea.™

62. At the first Scandinavian Ifishery-Exposition held at Aalesund in
1864, Axel Bocck is said to have advanced the opinion that the end of
the last Bohusliin fishery-period was contemporaneous with the recom-
mencement of the Norwegian spring-herving tisheries, becanse the Bo-
husliin herrings bad transferred their spawning-places to those banks in
the North Sea which the spring-herrings had Leen accustomed to visit
during those years when the spring-herring fisheries had ceased.  The
spring-herrings, therefore, on finding their spawning-places taken up had
returned to the west coast of Norway. Afterward Boeck, it seems with
good reason, abundoned this opinion, but the attempt to connect the
migrations of two great races of herrings with each other nevertheless
deserves attention, The same opinion has been entertained by other
writers both Dbeforc and after Boeck. When during the last winter
a race of lherrings, similur to the “new herrings,” visited the coast
of Bohusliin, I expressed the opinion that these herrings had beon
forced to give way to the Norwegian spring-herrings, which about ten
years ago had begun to leave their old spawning-places on the west
coast of Norway. However this may be, it cannot be doubted that the
movement of one race of herrings has an influence on that of other
herrings, although this influence may by no means be instantaneous.*
It is clear that the coming in of larger masses of herrings in one and the
same place, though at different seasons of the year, will essentially
increase the influence of the disproportionately large races of herrings
on a limited extent of coast-waters. 1t may also be possible for a race
of herrings to be driven from its territory by a larger and stronger race,
especially if the latter finds its territory too limited in proportion to its
size.

This explanation bas also opened out new views by applying it to the
distinction made between the “ new-herring fisheries” and the ¢ spawn-
ing-herring fisheries” properly so called, for to some extent, at least,dt
may explain the fact that ¢ new-herring fisheries” both precede and close
a large fishery-period. 1t also facilitates the explanation of the regular
changes of time and place in the visits of the herrings during a fishery-

78 Although it has not been fully proved that such a mutual periodiaity oxists between
the herring-fisheries in the Sound and the Great Belt, this wholomatter deserves atten-
tion and ought to be inv estigated.

1 A fact which may well be connected with the mlgratxons of the horrings from the
western to the eastern part of the North Sea, is the cessation of tho otherwise regular
whale-fishories near the Faroe Islands from 1754-1776. But this fact, liko the great
migrations of the herrings in the North Sea, may be explained by supposing that the
fish moved in a northern and southern instead of an eastern and western direction.

®© Even herrings of different age, though belonging to ono and the same race, may
thus have to give way to cach other, and the proposed method of explanation may be
applied to the different theorics regarding the relationship and maturity of the ¢ new
herrings” advanced by H. Strém, @. O. Sars, and myself.
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period. The chief difficulty consists in finding a ¢ primus motor” or the
original cause which makes the great races of herrings move; and until
a better explanation is found 1 would assign as this cause the change of
biological conditions produced by the great size of a race of herrings,
and a supposed periodicity of meteorological and hydrological causes,
and possibly a combination of hoth.

63, The other and perhaps simpler way ol explaining the periodicity
of the herring-fisheries by the size of the race of herrings, may be reached
by considering the very evident effect of this eause, viz, that the herrings
arc compelled to xeek their food on a larger territory, farther from the
coast, and more dependent on the changes of weather and current; and
here Prof. G. 0. Sars’s theor¥ regarding the visits of the herrings at dif-
ferent times during a fishing-period would come in well. In accordance
with this theory it might well be supposed that the herrings would finally
have to seek their food at such a distance that they could not reach their
old spawning-places at the right time, hut would have to select other
spawning-places which were within ecasier reach. But as the herrings .
chiefly live on small crustaceans floating about in the water, we must, in
following this theory, suppose a change in the oceurrence of this “herring-
food,” which counld scarcely be explained except by a periodicity of the
carrents and by the’ changes in the weather which prineipally produce
this periodicity. No one has so far, however, been able to show the
existence of such a periodicity, although it has been supposed to exist,
and although there are facts which point in this direction. This hiypo-
thetical explanation is, therefore, nothing but a further development of
the old opinion that the periodicity of the herring-fisheries is caused by
physical changes, aud its-chief merit consists in indicating by the very
point from which it starts the cause why not all herring-fisheries are
periodical in consequence of these changes.

It will be clear, however, that this explanation can easily be harmo-
nized with the regular changes of time and place in the so-called ‘“land-
ing” of the herrings, and this consideration should by no means be lost
sight'of. Then the herrings are near the coast they can also land sooner
and go farthey along the coast (in Bohusliin and Western Norway farther
south) than when they are far from the land in the open sca. Regular
changes in the onc will, therefore, also produce regular changes in the
other. It will be more difficult, however, to explain in this way the ex-
ceptions from this regular course of changes in the fishery during a
fishery-period. And such exceptions have occurred both during the last
Norwegian spring-herring fisheries and during the latter part of the last
Bohuslin fisheries. This theory may also be further developed by com-
bining it with the other theory that the one race of herrings has to give
way to the other so that the great races of herrings would be uninter-
ruptedly moving backward and forward.

64, If, as I have supposed, tWo great herring-fisheries should be inti-
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mately connected with each other, it must also be supposed that the
regular changes of time and place are likewise connected. The later
arrival of the herrings in a more northerly place than usual would indi-
cate the near end of a fishing-period in one case as an elmrllex arrival in
a more southern place in the other.

65. The favorable conditions on which the development of a great race
of herrings depends are only found on a coast which is near the open
sea. The great race of herrings which has periodically visited the coast
of Bohusliin can scarcely be supposed to have developed there (at least
not under conditions like the present), and the greater distance from the
sea (and more especially from the Polar currents with their abundance
of “herring-food”) is doubtless the chief cause why the Bohusliin fishery-
periods are more distinct, shorter, and separated by longer intervals than,
for example, the fishery-periods of Western Norway. The same cause
might also e¢xplain the fact that the sea-herrings for a number of years
came sooner to the western coast of Norway than to the coast of Bohus-
ldn, and that the space of time between the earliest and the latest arri-
val of the herrings near the coast was so much greater during the last
Bohuslin than during the last West Norway fishery-period.

Another cause of the relative shortness of the Bohuslin fishery-peri-
ods may be found in the circumstance that, as the herrings belonging
to the coast of Bohuslin spawn in spring, this season is the most suit-
able for spawning on this coast, whilst in the Kattegat, the Sound, and
the Belts autumn is the more favorable season. As the sea-herrings
which visited the coast of Bohuslin during the great fishery-periods
chiefly spawned in autumn, it must be supposed that during their visit
to the Skagerack they were compelled to spawn under comparatively
unfavorable conditions, especially as regards the newly hatched young
ones. This may, to some extent, have induced them to seek other spawn-
ing-places sooner than would lhave been the case otherwise. It is also
quite likely that the coast of Bohuslin, towards the end of the fishery-
period, when the herrings did not come in till December, was less invit-
ing (at least for those herrings which spawned during winter). This may
also have been caused by unfavorable weather. If, as Azel Boeck has*
shown, a temperature of the water of + 30 C. (37.4° I%,) is not injurious to
the herrings, it does not follow that this is not the case with a lower tem-
perature accompanied by the formation of bottom ice. As most of the
spawning-places on the coast of Bohusliin are located in shgllow water,
the cold must produce far greater changes in the temperature of the
water than in the spawning-places on the western coast of Norway, which
are located in deeper waters and are exposed to & much more powerful
current of the sea with a far more even temperature. Too little atten-
tion seems to have been paid to the great injuries which several closely
following severe winters must have inflicted on the spawning-places of
the herrings. This unsuitableness of the coast of Bohusliin as a spawn-



THE SALT-WATER FISHERIES OF BOHUSLAN, 217

ing-place for a great race of herrings which are accustomed to spawn in
winter, would be another reason for opposing the idea that the Nor-
wegian spring-herrings had alternated their visits between the coast of
Bobhuslin and the west coast of Norway.®

66. Por the sake of comparison and completeness, we must also give
an account of those circumstances which have been assigned as the
causes of the disappearance or diminution of fish in localitics where they
have been observed for along time. Among the causes which have been
mentioned, the following are the principal ones: Epidemics wmmony the
Jish, changes in the nature of the water or of the bottom by volcanic erup-
tions or by the accumulation of mud (caused, among other things, by the
inereased denudation of the coast conbequent upon the destruction of

the forests), and steamboat traffic.
In carefully examining the rich literature on this subject, it will be

found that of all the causes which have been mentioned as having an
injurious influence on the fisheries, ouly the following have been more
generally accepted: Excessive Jishing, fishing with destructive appuratus,
destroying the vegetation of the bottom, the eggs, and the young ones,
preventing the fish from recaching their spawning-places, impure or turbid
water, fish-of-prey, and, finally, lack of food (which may be caused by
human agencies).

Among those fish which, like the herrings, have either entirely or to
sowme extent left places where formerly they have been very common for
longer or shorter periods, we may here mention the following North Sea
fish: The codfish, the haddock, the mackerel, and the shark. On the
northeastern coast of America there are a number of fish of which the
same is known. It thus appears that just the most important sea-fish
are quite irregular in their coming and going, and, unfortunately, our
knowledge of the causes of this phenomenon is exceedingly limited.
Not only our scientific but also our historical knowledge of these fish,
and especially of the herrings, is so limited that at present there is very
little hope of having this scientific problem satisfactorily solved in the
near future. Such a work requires not, only a most extensive biological
and physical knowledge of our waters, but also a thorough acquaintance
with the history of the different fisheries, It is greatly to be lumented
that Awel Boeck’s premature death put an end to the important study of
the history of the Norwegian herring-fisheries, to which he had devoted
himself for several years, and that the'rich material which he had col-
lected for a history of the Scotch and Dutch herring-fisheries has not
been worked up. It is quite likely that this material, properly worked
up in a scientific manner, would furnish many and 1mp01t:mt contribu-
tions towards the solution of the problem regarding the migrafions of
the great races of herrings.

8 It is entirely different, however, with those sea-herrings that visit the const of
Bohusliin or the west coast of Norway during winter for other purposes than spawning,
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From the little that is known regarding the periodicity of the great
herr#ng-fisheries, it will be clear that the periodical coming and going of
the herrings, which on the coast of Bohuslin has been observed for six
successive centuries, cannot possibly be purely accidental, although the
causes of this phenomenon can so far only be guessed at. All dttempts
to explain this phenomenon from accidental causes must therefore be
classed with the mythical explanations.

67. In briefly recapitulating the different scientific theories regarding
the migrations of the herrings, it will be found that they may all be ar-
ranged under the following heads :

A.—The theory of a central race of herrings, according to which all her-
rings which are in the world belong to one great central race, from
which all kinds of herrings, both great and small, come. This the-
ory is varied as follows:

1. This central race of herrings is supposed to Jive in the Northern
Polar Sea, from which large schools emigrate cvery year to those
coasts wheroe herring-fisheries are carried on (Anderson, Pennant,
and others).

2. This central race of herrings is constantly moving through the
Northern Atlantic Ocean in a circle, whose extent is regulated by
the declination of the sun (Gilpin).

3. Besides this great central race of herrings living in the Northern
Atlantic Ocean, causing the great herring-fisheries, smaller local
races have separated in course of time, causing tho smaller coast.
fisheries (Lundbeck).

According to the first two of these three theories there would
be no regular migrations, whilst such would take place accord-
ing to the third.

B.—The theory of separate races of herrings, according to which the dif-
ferent fisheries are caused by separate races of herrings, each
having its own locality. This theory is varied as follows:

1. The theory of & coast-race of herrings, considering the herring ex-

clusively as a bottom-fish. This may again be subdivided :

a. Some suppose that there is only one local race of herrings in
every place, which, if not driven away by human agencies, always
stays near the coast. There is consequently no difference between
coast-herrings and sea-herrings, and there are no regular ‘migra-
tions (Nilsson). ’ .

b. Others think that more than one race of herrings may occur in
one and the same place. There is consequently a difference be-
tween coast-herrings and sea-herrings, and there areregular migra-
$ions; but the proper homes even of the sea-herrings are the deep
valleys on the bottom of the sea near the coast (dwel Boeck).

2. The theory of a sea-race of herrings, considering the herring as &

surface-fish. This theory is also subdivided : :
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a. Some deny the occurrence of more than one race of herrings in
one and the same place, the difference between coast-herring and
sea-lerrings (littoral and pelagian herrings) and rvegular migra-
tions (@. O. Sars).

b. Others maintain that there is a relative difference between coast-
herrings and sca-herrings, that more than one race of berrings
may be found in one and the same place, and that the great
schools of Lerrings migrate regularly (. V. Ljungman).

68. It is doubtless necessary from time to time to give a review of the
results of the scientific investigations, so as to obtain a suitable starting-
point for new and systematic researches. As the scientific material has
been considerably increased during-the seven years since Axel Boeck
published his well-known work ¢ Om Silden og Sildefiskerierne” (The
herring and the herring-fisheries), a new review of this material had be-
come necessary to show the extent and character of our present knowl-
edge, and to present the differcnt opinions on a subject of such vast
economical importance as the herring-fisheries. In endeavoring to con-
tribute my share towards the solution of this important problem, I have
invariably directed attention to the necessary theoretical premises, which,
unfortunately, has often been neglected. In doing this one is less ex-
posed to the danger of being led astray by the false hope of having hit
the right thing in every case; a clearer view of all the points is gained, .
as well as a knowledge of the difficulties and of the insufficient charac-
ter of the means by whick these difficultics can bo overcome. This will
make us more humble and more cauntious, and help us to avoid the proud
certainty which is so often found in older and less critical works. As
it cannot be expected that this in itself most difficult and practically
most important question regarding a part of the biology of the herrings
can be quickly solved by the labor of one person, it will be necessary
that naturalists who have given attention to this subject should freely
communicate to each other their dificrent theories and the results of
their investigations. The historic review of these investigations shows
how beneficial and indispensable this interchange of ideas has been.
The mere gathering of facts does not lead to any great result. These
facts must be compared and combined into more or less developed theo-
ries, always, of course, remembering that there isa chance of these theories
leading to no results or only to partial results. Theories are frequently
apt to mislead ; but even from the most erroncous theories some useful
truth may finally be developed by constant work and by a continued
purifying and eliminating process. Mistakes play an important part in
the development of human knowledge and lead to greater caution and
thoughtfulness in the future. The very knowledge that something is
not as we supposed at first, is a step forward; in order that an erro-
neous opinion may be refuted, such an opinion must first have been ad-
vanced. My opinion on this point may also serve as an explanation of
the circumstance that both in this and in former articles I have given
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theories with whose errors I was well acquainted, errors chiefly owing
to the fact that all the conditions for a satisfactory development of these
theories had not been fulfilled.

If by the foregoing treatise I have succeeded in making the accumu-
lated scientific material more accessible, and in directing attention to the ab-
solute necessity of more complete and more exhaustive scientific investigations
regarding the important fishery-question, my principal object has been
reached.



[X.—THE GREAT BOHUSLAN HERRING-FISHERIES.

By AXxiL VieneLM LJUNGMAN.*

Among the causes which have exercised a powerful influence on the
" material and moral well-being of the population of Bohuslin, the large
periodical herring-fisheries doubtless occupy a very prominent place. They
are called periodical, because, as far as known, they have only lasted from
twenty to eighty years, with intervals of sixty to one hundred, or of an
average of seventy years, when the North Sea herrings did not enter
the Kattegat and visit our coasts. We will, for the present, not inquire
into the causes of this phenomenon, but observe what influence these
fisheries have had on the well-being of our country, and endeavor to
draw certain lessons for the future., We intend to show that these fish-
cries have exercised an influence not so much through the enormous
income derived from them as by the corruption and immorality which
they brought in their train, and by the sudden and radical changes which
they occasioned in the quiet and even development of the resources of
the province, .

In considering each one of the fishing-periods separately we arrive
at the remarkable and unexpected result that in course of time these
troubles rather increase than decrease. To prove this we shall give
a brief account of the older fisheries in chronological order, and give
a fuller account of the more recent tisheries.

The oldest date we have regarding the Bohuslin herring-fisheries is
from the reign of Olof ¢ the Saint” (A. D. 1000-1028). The war between
him and Olof “Lap-king,” which prevented the Visigoths from drawing
their usual supply of herrings and salt from Bohusliin,! caused the bold
utterances of Thorgny at the general assembly at Upsala in 1020, The
old northern sagas relate that there were considerable herring-fisheries
in Southern Norway, which undoubtedly means the coast of Bohuskin
during the reign of King Sverre, that is, during the second half of the
eleventh century. The data regarding the herring-fisheries which we
have from those remote times are, however, so incomplete and so vague

* Ndgra ord om de stora bohus-linska Sillfiskena. Af Axel Vilhelin Ljungman. Goteborg,
1877. ‘Translated by Herman Jacobson.

The province of Bohusliin has an area of 1,952 square miles and a population (De-
cember, 1876) of 248,024. The chief city is Gottenburg, with 70,000 inhabitants, the
second city of Sweden,—Translator’s note.

11t must bo remombored that in 871 the Norwogian king, Harold ¢ Haarfagre” (Fine
hair), had united Bohusliin with Norway, in whose possession it remaincad till 1658,
when it was ceded to Sweden. .
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that all we can gather from them is the fact that even then the herring-
fisheries were carried on ouly at long intervals, for if they had been going
on uninterruptedly they would certainly have assumed such proportions
as to attract the attention of the authors of the sagas. The conditions
under which such fisheries can be carried on in Bohuslin are so favor-
able, compared with the northern and western coasts of Norway—and
Norway was at that time powerful enough to proteet the fisheries during
the short fishing-season—that it would be nnreasonable to suppose that
such had not been the case, or that the herrings should have visited this
coast steadily without any considerable fisheries being carried on. But
as in all probability the herrings did not come regularly every year, the
Bohuslin herring-fisheries must have been less important in those times.
This will appear still more probable if we take into cousideration the
smaller popuilation, the constant disturbances occasioned by civil and for-
eign wars, and the limited knowledge of proper fishing-implements and
of the proper way of preparing fish for the trade.

The first Bohusliin herring-fishery of any importance has, therefore,
probably been the one which attracted so much attention during the first
part of the thirteenth century, and which is supposed to have begun
towards the end of King Hdkon Hdkonsson’s veign, that is, in the Legin-
ning of the second half of the twelfth century. King Hakon “the
Old” died in 1262, and in 1257 it seems the fisheries had not yet com-
menced.2 Tt was only under the reign of this king that the outer coast
of Bohusliin was occupied and cultivated by man, which certainly was
the most essential condition of the development of the sea-fislieries as a
trade independent of agriculture.

Bohusliin, like the rest of Norway, had, during the twelfth centnry,
reached a degree of civilization, wealth, and population which scarcely
found its equal in the other portions of Scandinavia. The city of Mar-
strand dates its existence from that period (although its excellent har-
bor had before that time become u favorite mecting-place of merchant-
vessels); and the establishment of wealthy convents® near Drags-
mark seems likewise to point to the importance and development
of this coast. With the convent founded by King JIghon there was
combined a sort of Ligh school, one of the first of its kind, it not in the
whole of Scandinavia, at least in that portion. This school, during the
following two centuries, became of considerable importance for.the whole
country.* The constant intercourse kept up by a flourishing commerce
between Norway and foreign countries, the great interest taken in litera-

2Concerning these fislieries see 4. Boeck's article: ¢‘Det bohuslinsla sillfiskeriet’s histo-
rig,”in ¢ Nordisk Tidsskrift for Fiskeri,” I, Copenhagen, 1873, pp. 1-3; and 4. E. Holmberg :
“Bohuslin’s historia ock beskrifning.” Uddovalla, 1842-45. I, p. 80; 11, p. 81; 111, p.
194, 406. Second edition, Ocrelro, 1867, I, p. 96, 279; I, p. 314; III, p. 191. The opin-
ion advanced by the first-mentioned anthor that these fisheries had commenced long:
before the end of the twelfth century seems, however, somewhat doubtful,

3Even long before this tiine there was a similar convent at Konungabella,

4 Holmbery : Bohusliin’s historia och beskrifuing, 111, p. 102-108; 2d ed., II, p. 227,
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ture and art, evinced by translations of the master-works of the litera-
tures of Western Europe, and by beautiful buildings, of course contrib-
uted their share towards the mental development of the people. And
as Bohuslin, on account of its favorable location, its wealth, and popu-
lation, had formed an important portion of the monarchy ever since the
beginning of the tenth century, where the kings often resided and where
the nobility gathered, it caunot, as under changed circumstances was
the case at a later period, have been neglected over other portions of
Scandinavia. This period was, in many respects, the golden age of Bo-
huslin, and it reached a degree of wealth and political power which
even the party-warfare of centuries could not destroy entirely. These
civil wars resulted in the strengthening of the royal power and the estab-
lishment of a well-ordered government, which Sweden, for instance, did
not obtain till the reign of Gustaf Vasa (1623-1560). All this caused the
rich herring-fisheries, which are supposed to have begun about 1260, to be
carried on with energy, in order to utilize the vast masses of herrings
which came to the coast. These herring-fisheries continued without any
considerable disturbance by war till far into the thirteenth century, and
it is not impossible that there was good fishing off and on till the year
1341. If our suppositions regarding the beginning and end of these
fisheries are correct, which, however, cannot be said with absolute cer-
tainty, this fishing-period must have extended over eighty years or more,
and would, therefore, have been the longest fishing period on record.
From this fishing-period we have the first account of foreigners being
allowed to participate in the herring-fisheries, a measure by which first
the herring-trade and then all the other trade of the country gradually
got into the hands of foreigners, by which Bohuslin lost much of its
importance, which, to a great extent, depended on its shipping and com-,
merce. The foreigners who visited these fishing-grounds had certainly
to pay a tax for the herrings which they took away, but it is not known
that any such tax was demanded from the citizens of the country, either
for exporting herrings or for the privilege of participating in the fisheries.

Under the reign of Magnus Hdakonsson, the son of the above-mentioned
king, Hakon Halonsson, in the year 1274, the old provincial laws of Nor-
way wererevised and collected in a common law, which is the oldest law
that was ever in force in Bohuslidn. Its regulations regarding the fish-
eries are, in the main points, in force in Norway to this very day. As
regards the herring-fisheries, the regulations are evidently taken from
the older laws of Northern and Western Norway,® and only relate to the
8o-called spring-herring fisheries, which are carried on during the winter,
but not to those fisheries which are earried on during the milder season
of the year, and consequently not to the Bohuslin fisheries.

At the end of the above-mentioned fishing-period there followed a
longer interval quring which those kinds of herring which chiefly form

® Hdkon Hékonsson’s Law XV, 5. Compare L. M. B. Aubert: ‘“.Denorske Retskilder og
deres Anvendelse,” Christiania, 1877, p. 36.
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the object of the great fisheries do not seem to have visited our coast.
About the middle of the fourteenth century we find very flourishing her-
ring-fisheries, and on the 15th of July, 1453, Pope Nicholas V urged the
archbishop of Lund, the bishop of Skara, and the abbot of the convent
of Hovedd to protect the right of the priests in the diocese of Oslo to
receive a tithe of all the herrings that were caught against any interfer-
ence of the secular powers.® But we possess a much more distinct
and important proof that rich herring-fisheries oceurred during this
period, in a deposition® made at the district court of Askim, on Tuesday
- after 8t. Botulph’s day, that is, the 22d of June, 1496, which says, ¢ that
Hyvinge and other coasts have from olden times belonged to the Swedish
empire and to the district of Elffnesborg, no one can question; and those
who caught herrings there paid a tax at Elffnesborg, as is well known.”
‘We thus must conclude that herring-fisheries had been going on there
which were still remembered, and that the authorities taxed the people
for the privilege of participating in these fisheries. This change of our
periodical herring-fishery to a kind of government fishery® is something
entirely new and unknown in former legislation. In all probability it
may be traced to the foreign tendency and “the constant impecuniosity
of the union kings, who came from German stock. In Denmark, where
the union kings mostly resided, the rule had been established that every-
thing which did not belong to an individual or to a community belonged
to the king. A circumstance which caused the introduction of such a
herring-tax, or at any rate facilitated it, may have been the popular
notion that the herring-fisheries were a special gift of Providence, for -
which gratitude should be expressed to the king as to the representative
of divine power. This last-mentioned idea is doubtless derived from the
pagan idea that the highest priestly power belongs to the king. In ac-
cordance with this idea the Norwegian law granted to the king a certain
portion of the whales which from time to time were driven against the
coast of Norway. Although we have no positive proof that the tax on
herring-fisheries was also introduced in Bohusliin, it is highly probable
that this was the case sooner in Bohuslin than in Vestergotland, unless
the crown claimed this tax at one and the same time in both provinces,
which is the most probable supposition. The royal power was at that
time much more developed in Norway than in Sweden, and it is scarcely
probable that the union kings should have introduced such a tax in Ves-
tergotland and not also in Bohuslin. The herring-fisheries of Western
and Northern Norway were not treated in the same manuer, because
they were of a different character, there being no periods when these
fisheries stopped entirely, like those of Bohuslin; although something
similar takes place in the winter fisheries, the summer and autumn fish-
eries have generally continued without interruption.
"¢ Bocek in “Nordisk Tidsskrift for Fiskeri,” I, p. 3—4.
* J. Ocdman : “Bohusldns beskrifning,” Stockholm, 1746, p. 378-3g0,
8 C. G. Styffs, ‘‘Framstillning af de s. k. Grundregalernas uppkomst ock tillimpwing
Sverige,” p. 2066,

b
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‘We have no data regarding the time when this Bohusliin herring-fish-
ery of the fourteenth century began or when it ended. We know that
King Erik, ‘ the Pommeranian” (1389-1439), asked the English king, Henry
7, in the year 1415, to prohibit the inhabitants of several English sea-
towns from fishing for herrings on the coast of Norway, which privilege
had been granted to them in the year 1294; but it is uncertain whether
this prohibition referred to actual fishing or to general trade—more espe-
cially to the exportation of lumber—which was going on under the pre-
text of herring-fishing.? Nor is it absolutely certain that this prohibition
referred to Bohusliin, although this is quite probable. The herring-fish-
eries at that time formed a pretext for Englishmen, and still more for
Dutchmen from the province of Zealand, as well as for Germans, to get
a great portion of the trade of Scandinavia, “and especially Denmark,”
into their hands; and the lumber trade was at that time, and even till
Bohusliin was united with Sweden, one of the principal sources of income
of this province. Since King Erik at the same time prohibited the Ger-
mans from fishing in Skéne, whilst he granted still greater privileges to
the Dutch, it almost seems as if he had intended that the Dutch should
monopolize the Scandinavian herring-fisheries. They were doubtless
less dangerous than the Germans, who oceasionally attempted to acquire
these rights by force.

During this fishing-period the city of Marstrand obtained similar priv-
ileges from King Christopher, “the Bavarian,” in July,1442, and its church,
in the year 1460, was granted a tithe of the herring-fisheries.® We
mention these facts merely to prove that this city must at that time have
been in a flourishing condition, which could not have been brought about
by anything but the herring-fisheries. Uddevalla had probably at this
time likewise gained importance and become a city. Its oldest priv-
ileges, however, date from the end of the fourtecnth century.

To this herring-fishery of the fourtecenth century the old historian
Peter Olausson doubtless refers in his well-known work ¢ Norriges ocom-
liggende Oers sandfaerdige Bescriffuelse” (True Description of Norway
and the surrounding Islands), when he says: “It is said that in former
times there have been very extensive herring-fisheries in Viksidan,
which have disappeared by magic, bad men having sunk a copper horse
in the sea and thereby driven the herrings away from the coast; but
this is only a fable; for it was the wickedness of men, their abuse of
God’s good gifts and their godless life, which caused the fisheries to
cease. This was also the case during the last herring-fishery which the
merciful God gave to Viksidan in the year 1556.” Pctcr Clausson lived
during the second half of the sixteenth century.

Concerning thislast-mentioned herring-fishery, which commenced about

9 Seo Holmberg, *Bohusldn’s istoria och beskrifuing,” 1I, p. 14; 2d edition, I, P- 211.

30 Holmberg, ¢ Bohuslin’s historia och beskrifning,” 111, p. 406—408 429; 2d edition, IIT,
P. 192-193, 212,

U At that time Bohuslin was called Fiksidan,” to distinguish it from the southeast-
€rn coast of Norway, which was called ¢ Agdesidan.”
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the middle of the sixteenth century,? and which continued without inter-
ruption till 1590, we possess much more information. The ‘change of
these fisheries from public to crown fisheries in Vestergotland, which is
actually proved, whilst the same is supposed to have taken place in
Bohusliin, has now been fully proved also with regard to this last-men-
tioned province. It was carried outin a2 manner which exercised a great
influence on the fishing-trade and on the physical and moral welfare of
our coast. On the 19th of April, 1561, King Frederick II sent a letter
to the Bohuslin authorities in which he says: “Since we have learned
that the fisheries are very much increasing in Marstrand, we ask youto
see to it that the royal tax on fishing is regularly collected.”

Turther information concerning this right of the crown we find in
the “Rules and Regulations for the Bohuslin herring-fisheries,” pub-
lished on the 12th of July, 1561, which are said to be the oldest reg-
ulations of this kind, and which at that time were generally known
by the name of the “Marstrand law-books.” We must here give the
introduction to these “ Rules and Regulations” as showing the claims
of the king and the great influence of this fishery on the material
welfare of our province. It reads as follows: “We, Frederick I, make
known to all men, that since we have learned how the Almighty God
has extended his favor and blessing to our kingdom of Norway by let-
ting the herrings come to ils coast, we decree for the benefit of all those
who are engaged in the fisheries, first, that all foreign merchants attend-
ing the fisheries must stay in Marstrand and nowhere else,* and there
pay to us a fax of 320 herrings per season and one-half dollar for every
12 tons of herring exported from the kingdom.' Second, that no foreign
merchants visiting these fishing-stations shall bring with them any but-
ter, skins, tallow, or any other goods, except what they absolutely need

12 Ag already in the year 1557 the citizens of Oslo, Ténsberg, and Sarpsborg, had
obtained the privilege of trading with Marstrand, Kungelf, and Udevalla, in exchange
for certain rights granted to the inhabitants of these towns, it scems that even at that
time the fisheries had become so extensive as to attract attention; and the herrings
must certainly have come to this coast several years previous to 1557, For it often
takes a long time till good herring-fisheries become known, which has been fully proved
by our fisheries during tho seventeenth century.

137The extracts from the royal letters and regulations concerning the herring-fisheries
of ¢he fifteenth century are taken from daxcl Boeck's above-mentioned treatise on the
history of the Bohuslin herring-fisheries in ¢« Nordisk Tidsskrift for Fiskeri, I, p. 5~
2, .t01Which we refer those who desire further information regardimg this fishing-
period.

14This regulation was occasionally dispensed with, for instance in 1566 for the Lubeck
mercbants; but in 1573 and 1580 it was decroed that foreign merchants could only
trade in other places by special permit from the Marstrand tax-gatherers.

16 This tax was finally raised to one dollar for every 12 tons; the consequence was
that many foreign merchants made false entries, giving the names of Swedish mer-
chants in other towns as the owners of the herrings; or bought the herrings from the
Sshermen on the outer coast, and thus paid no tax at all, . By a Royal Decree of 1680
it was strictly forbidden to export any fresh herrings.
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during the time they stay here.’® Any one transgressing this rule for-
feits his goods. Our own subjects shall be allowed to fish wherever
herrings are found, and pay their annual tax in Marstrand.'” They need
not pay any tax on those herrings which they salt for their own use, but
on herrings salted for exportation to foreign parts they shall pay the
same tax as foreigners.!* Both citizens and foreigners are commanded
to faithfully observe all theseregulations.,” These so-called ¢ Law-books”
must not be considered, however, as having introduced any new or per-
manent law, or as having changed any of the general laws of the country,
with the exception of regulations which were occasionally made just for
one season.’ Transgressions of these laws and regulations did not come
before the common courts, but before the royal tax-gatherers, who in
fact superintended the entire fisheries. It appears from the introduc-
tion to the oldest of these so-called “Law-books,” that the inhabitants
of Bohusliin, like all others who participated in these fisheries, had to
pay a certain tax, and that the same right of fishing was given to the
king’s subjects in Denmark and Germany as well as to those in Norway.
It is evident that such a law as that which the kings had made with re-
gard to the Marstrand coast, and later also with regard to the more
northern portions of the coast, allowing foreigners to participate in the
fisheries on very much the same conditions as their own subjects, drew
a large number of people to our coasts during the fishing-season, and
DPeter Clausson also reports that every year several thousand vessels and
boats came from Denmark and Holstein as well as from other countries.
As the king of course desired the greatest possible revenue from his
fisheries, and as this revenue was paid partly in an annual quaatity of
herrings, and partly in a certain sum of money on those herrings that
were exported, it was of course  desirable to draw a large number of
fishers to the coast and export as many herrings as possible. It appears,

16 Ag there were constant complaints that the foreign merchants injured the home-
trade, a decree was published in 1569, that they should only be allowed to trade from
Michaelmas (September 29) till the first Sunday in Lent. And by further decrees of
1573 and 1580, the privileges of foreign merchants were limited still more.

17 The tax in herrings must always be paid in the largest and best herrings, and was
measured in a separate vessel holding about one-third of a ton. Every fisherman must
sell to the government & boat-load of the first herrings at the “usual” price. The
government moreover had the first right to buy the best herrings—until all the royal
salting-houses were supplied—any one who made & higher bid than the tax-gatherers
boing heavily fined. The tax-gatherers, however, must pay the highest price which
could reasonably be demanded.

1 Tn 1580 the tax was raised to one dollar for 12 tons, also for citizens if they exported
their fish in foreign vessols. .

19 The assortion made by some pcople, that several regulations contained in these
“Law-books” have been handed down to our own times by popular tradition and are
still observed by the coast population of Bohuslin, shows only complete ignorance of
the present state of affairs. The most complete of these ¢ Law-books” is mentioneq in
Th. Boeck's Oversigt over Literatur, Love, Forordningar, Rescripter m. m. vedrirende de
%orske Fiskerier [Roview of the literature, laws, regulations, decrees, &c., of the
Norwegian Fisheries], Christiania. 1866, p. 3-8,
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however, that the inhabitants of Bohuslin did not look favorably upon
fishermen coming from abroad, and Peter Claussin relates that the Bo-
huslin people hated all those who came there to fish, and frequently
cursed them and beat them, 8o that it was not safe for any fisherman to
go among them, unless they were well armed and a2 number of them
went together. Gradually, however, the number of foreign fishermen
grew so large that they became all-powerful, and the principal part of
the herring-trade passed into their hands. In order to become a source
of national welfare, the herring-fishery must, as was the case with the
Dutch, be not so much an object in itself as a means of increasing com-
merce and navigation, From the time (1612 and 1620) when the Dutch
resolved to carry on the herring-fisheries according to strict rules for
their own sake and as an object in itself, they began to go down, and
gradually lost their importance, so that this so-called ¢ gold mine” of
the Netherlands dwindled down to nothing, and had finally to be sup-
ported by considerable government subsidies.

The method of fishing likewise led to trouble, for in order to catch
the greatest possible number of fish, nets were used exclusively, requir-
ing a large number of people, who were thus taken away from other
occupations, and being crowded together, occasioned disturbances and
immoral practices. The cause why fishing was carried on with nets must
doubtless be sought in traditions and in the regulations of the above-
mentioned ¢ Law-books,” as well as in the manner in which the royal
tax was collected.?? Even the preparing of the herrings for the trade,
which consisted chiefly in drying, required by far too many men.

That these fisheries were very considerable may be inferred from sta-
tistics given in 2 pamphlet published at the time, according to which
Marstrand annually salted, dried, and exported 600,000 tons of her-
rings® We must here give Peter Cluussin’s brief description of these
fisheries, as throwing a good deal of light on this whole question. He
says: ‘Several thousand people from the neighboring countries, Nor-
way, Denmark, and Holstein, had come here with their wives and
children, and had built themselves houses on the coast. Noblemen, as
well as merchants and peasants, had erected large and beautiful houses,
some of them two or three stories high; some of these were so large
that 168 tons of herrings could conveniently be hung up and dried at
oncand thesametime. Extending for 50 to 60 miles along the outer coast,
there weremany thousand housesand huts, and pumberless people lived on
every bay and fiord and island. Thousands of vessels arrived annually
from Denmark, Germany, Holland, England, Scotland, and France for
the purpose of buying herrings and shipping them to distant countries.”
Marstrand, which was the centre of the fishery and the trade connected

 Gep ¢ Law-book” of October 26, 1575, §§ 8-11, 13; Holmbery, ¢¢ Bohusléin’s historia

och beskrifning,” 11, p. 88; 2d edition, I, p. 283.
# Holmberg, “Bohueldn’s listoria och bcskrzfmng,” 11, p. 84-85; III, p. 408; 2d edition,

1, p. 260; 111, p. 193.
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with it, rose to considerable importance; it had two mayors, a chief of
police, a syndic, ten aldermen, &c., which certainly is an evidence of
prosperity.”? Another evidence is found in the amount of war-taxes
which Marstrand had to pay during the war with Sweden, and which
was as high as that of the large city of Bergen. The inhabitants of
Marstrand complained about this, and succeeded in having the taxes
lowered; but this fact shows indisputably that at that time Marstrand
was the second city of Norway, and ranked higher than Trondhjem, Oslo,
and Tonsberg. Uddevalla seems also to have derived considerable ben-
efit from these fisheries.”? .

‘We will now see what influence these rich fisheries exercised on the
moral condition and true well-being of Bohuslin. The king, in order
to increase the revenues of the crown, desired to draw as many fisher-
men as possible to the coast of Bohuslin, and succeeded in seeing his
desire fulfilled. The consequence was, that all sorts of people came to
Bohuslin from Norway, Denmark, and the German provinces of the
Danish crown, many of them by no means persons of high moral char-
acter. Peter Clausson, in the above-mentioned pamphlet, gives us some
idea of the character of the coast population, when there we read of the
s« godless life which the people led, drinking, gambling, whoring, murder
and quarrels being every-day occurrences” in the cities of Marstrand
and Udevalla.

As the number of bloody frays increased, it became necessary to ap-
point special surgeons. It is highly characteristic of those times that,
whenever the surgeons had to dress fresh wounds, they had to announce
the fact to the tax-gatherer, so the king might not lose the fine which
was imposed on frays of this kind. The “Law-books” imposed very
heavy fines on the transgression of any of their regulations; still disor-
der and vice were not much diminished.”® The tax-gatherers, in whose
hands great power was laid, were frequently guilty of violent extortions.
The revenues which the crown derived from these fisheries proved of
little benefit to the country, for they were chiefly employed for carrying
on a useless war against Sweden.

Towards the year 1590 the fisheries began to decrease, as was gener-
ally supposed, on account of the godless life led by the fishermen, and
the abuse of God’s gifts; and the last “Law-book,” which was issued in
1589, therefore recommends an earnest reform, saying: “As all good
gifts come from Almighty God and His Divine Majesty, thus our king-
dom of Norway has richly experienced His favors, its inhabitants as

28 Holmberg, ¢ Bohuslin’s historia och beskrifning,” 111, 408-409; 24 ed., III, p. 193-
194, .
23 Holmberg, ‘¢ Bohuslin’s historia och beskrifning,” IIT, p. 113; 2d edition, II, p. 239.

2 Holmberg, * Bokuslin’s historia och beskrifning,” II, p. 93, note; III, p. 113, 409;
2d edition, I, p. 287-288, note; 1I, p.23%; IIL, p. 194.

35 Holmberg, * Bohuslén's histeria och beskrifuing,” II, p. 93, note; 2d edition, I, p.
287288, note.
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well as others having been blessed with successful herring-fisheries. But
since there is danger that God may withdraw His blessings on account
of the great sins and vices of the inhabitants of the coast, our tax-gath-
erers, each one in his district, shall see to-it that people in the fishing-
stations lead good and Christian lives; that there is preaching every
Sunday, and people are exhorted to lead a godly life, so that God may
be moved by the prayers of good Christians to extend His blessings to
us also in the future” A short time after this ¢“Law-book” had been
issued, the herrings entirely disappeared from the coast of Bohuslin;
and Peter Olausson relates that “many hundred merchants and fisher-
men went to great expense, but all in vain.”

It would naturally be supposed that after the close of the fisheries the
coast population were suffering from great poverty and want; but as
pothing of thekind is handed down by tradition or by writings from those
times,? it must be supposed that the evil consequences were In some
measure diminished or warded off in such a way as not seriously to infla-
ence the whole province.?” It is possible that many of the inhabitants of
the coast moved to other parts, or found some other employment. The
land-owners of Bohuslidn were at that time well-to-do and independent,
having other sources of income; whilst in the cities, among the rest in
Marstrand, the considerable commerce had produced a state of well-being.
Although the herring-fisheries exercised a great influence on the popula-
tion of Bohuslin through their demoralizing tendencies, and through the
poverty consequent upon their sudden cessation, Bohusldn suffered less
than it did two hundred years later when the same occurrence took place.
One reason was certainly the shorter duration of the fisheries in the six-
teenth century as well as the very limited freedom of trade.

About seventy years later, when Bohusliin, after having for eight cen-
turies formed a province of Norway, was incorporated with Sweden, the
herrings again visited our coast; and there would certainly again have
been large fisheries if the sanguinary war between Denmark and Sweden,
which lasted from 1675 to 1679, had not prevented all fishing. More-
over, the conditions for drawing together on this coast a large number
of experienced fishermen were not so favorable as when Bohuslin still
belonged to Denmark-Norway.

In order to give to the herring-fisheries some legal sanctlon, a royal
decree was published, October 13, 1666, concerning @ regulation which
was to be observed during the herring-fisheries. In this regulation cer-
tain ports are mentioned, viz, Gottenburg, Kalfsund, Marstrand, Molls-
gund, Gullholmen, and Lysekil, in which alone herrings might be taken
ashore and be prepared for the trade, and where inspectors, endowed
with the necessary authority, should supervise the fisheries and see to

% Holmberg, ‘' Bohusl. hist. o. besk.,” 11, p. 100, 101, note.

% It is quite probable, however, tha.t these demoralizing herring-fisberies have left
traces on the central coast of Bohuslin, especially near Tjorn, which may be felt even

in our days; for otherwise it wonld be difficult to explain the low moral state of the
population on that coast, of whickh Holmberg and other authors speak.
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it that only good herrings got into the market. People had learned wis-
dom by experience, and henceforth only Swedish subjects were allowed
to engage in the herring-fisheries, whilst foreigners had to acquire this
privilege by special compact. But no such compact or treaty with for-
eigners is ever mentioned. Iforeigners were also forbidden to buy her-
rings in the ports. There was no tax on herring-fishing, and it is sup-
posed that the Swedish Government by granting this freedom intended
to make the population of the newly-acquired province more favorably
inclined towards itself. The tax on herring exported to foreign countries
was lowered considerably. To maintain good order among the fisher-
men a so-called “port-law? was published the 10th of May, 1669.

As the inhabitants of Bohuslin henceforth carried on the fisheries
almost exclusively under a comparatively mild government, they derived
considerable benefit from the fisheries. Holmberg mentions as a proof of
this that most of the church ornaments in Bohuslin date from this
period.?®
. We have no data regarding the exact time when this fishing-period
came to a close. But about the year 1670 the herrings seem to bave
ceased to come to the southern coast of Bohusliin, and according to the
most reliable authorities fishing seemed to have closed in 1679 or 1680
also on the central and northern coast. According to an old tradition
there is said to have been occasional fishing till the commencement of
the great Northern war, under Charles XII, in the year 1700.

In the foregoing it has been said that the law of Magnus Hadlkonsson is
the oldest law of Bohuslin. This law had been examined, however, and
its language changed a little under the reign of King Christiun 1V when
it was printed in the year 1604. As regards the fisheries, however, the
regulations of the old law remained almost unchanged. This law of
1604 remained in force in Bohuslin till the winter of 1682, when the
Swedish law was introduced.® The regulations of the Swedish law
regarding fishing were fewer in number and shorter, as the fisheries were
pot so important for Sweden as they had been for Norway; but they
changed nothing regarding the privilege of fishing on the sea-coast, for
coast-fishing was at that time, in Sweden as well as in Norway, with few
exceptions, open to all inhabitants of the country.”

About sixty or seventy years after the great herring-fisheries of the
sixteenth century came to a close, the last great Bohuskin fishing-pe-
riod commenced, concerning which all the inhabitants of this province

8 Holmberg, “Bokusl. hist. o, besk.,” I, . 135; II, p. €5; 111, p. 115, 346, 411; 2d edi-
tion, I, p. 148, 280; II, p. 241; III, p. 136, 196.

3 Lundbeck, “Anickningar rérande Bohuslinska fiskerierna, i synnerhet sillfisket” [The
Bohusliin fisheries, especially the herring-fisheries]. Gottenburg, 1832, p. 35-36.

% Holmberg, ““Bohual. higt, o. besk.,” I, p. 135; 24 ed., I, p. 148.—Aubert, #De Norske
Retskilder” [Sources of Norwegian Law], p. 397-406,—‘‘Nytt juridiskt Arkiv” [New
Law Archiveal, 1876, II, No. 12, p. 1-9.

31 Among these exceptions the more important are the go-called “crown fisheries,”
near t