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INTRODUCTION

This is the seocnd Annual Repert of the, Brnnch (formerly Division)
ef Flshery Binogy, coverlng activities from July 1, 1947, through June 30,
'1948. Its purpcses are similor to those cf the first ennual repcrt, from
which the fcllpwing three.paragraphs. have been adapted.. Also like the
first annual repert, it is & combinntion of the reguler @uarterly Report
for the fourth quarter of the fiscal year with a. general resume cf the
entire fisoal year's activities.

In ndditicn teo.presenting a record of resvarch activitics and ad-
ministrative functicns c¢f the Branoh for future reference this scries
of cuarterly Reports is intended tc¢ serve as a medium cf exchange «f
information among the widely soattered members cf the research team and
t¢ cverccme te some extent the effects of isclation ¢f individuals and
small greups of workers who have relatively little opportunity for per-
sonal conferences and few cther means for an‘interchange of ideas. While
the repcrt moy be of interest to other workers in the field ef fishery
scienco, it is intended primarlly as a house crgan distributed to all
members of the staff of the Brnnoh. »

Another impcrtoant purpose of these roports is to permit current ap-
praisal of the projeotas cf research undertaken, the progress made in
their development, ond the relative veluo of the various efforts to the
bread field of conservation in general and to the specifioc field Pf de-
velopment and protection ¢f the fishery rescuroes,.

The detailed repcrts of the aotivities of the field organlzutinns
and investigetors which follow sheuld serve thése several purpcses in
vorying degrees, but it should be realized that the specoific bits of
sciontific informetirn included with -an ncecunt of the respective activ-
itics are nearly in nll onses preliminary in form, tentative in oontent,
and fragmentary in scope. The results of many ¢f the investigaticns
hero reperted will be prasented at a later time in fermal publicntions
after they have been thoroughly sorutinized fer adequacy of methed, acouracy
of analysis, and soundness of interpretaticn. Until such publionticns,
reviewed and approved by the Service, are issucd it would be premature to
judge and cvaluate the various research projects sclely on the baais cof
the information here presented. In tho meantime, hiwever, a free ex-
change ¢f commont and criticism among the members c¢f the steff is cordially
woloomed.

The fiscal yenr 1948 saw the incepticn of the new organizrticnal
structure planned during the oclose of the 1947 fiscal year. Having the
four section chiefs in Washington relieved the Chief of the Branch of
scme of his work lond, ond permitted e better liaison between the field
and the oentral office. During the last part of the fisoe} year, however,
all ~f the secticn chiof pesiticns beenme vaecant by reason of premetioen,
tronsfor, ¢r resignoticn. Immediacto reoruitment of new incumbonts was
nct possible, and the remaining central cffice persennel were apain facad
with en extremely heavy nurmal werk load in the face ¢f an expnnding preo-
gram., This situntion has resulted in many delays in handling matters for
field perscnnel, and their patience thrcugh the trying pericd is appreciated
by the Washingten staff. -



Funds made availabla By Congress fer expenditure during the 1948
“fiscal year represented 8. deorense of $124,080 as compared with 1947 funds.
‘There wes actually a slight increase,. however, in direot epprcpriations; .
the large reduction in funds transferrod from .other. agenaies saused o het
decrsase in the total. The toble below indiocates the emounts made avails
able and expended during the two- fiscel years, for: each of the six
budgetary 1tams.

APPROPRIAT10N8~ERﬁNCH OF FISHFRY BIOLOGY

Project” - fvail.  Expend. - ‘Aveils,  Expend.
‘ 114100mhercial7Fishery
Investigations - : SRS .
Reguler $852,100  §552,000, .,,540 140, ,* $538,940, /
Tronsferred 264,100 208, 30 117,40 . 98,40
' Sub-tota1  4816,200 #760, 300 657,540  §637,340
115 Shellfisheries - 178,000, 1'76 000’ . 158,300 .’ . 157,700
116 Inland Fisheries 49,800 49,800 72,600 172,300
117 Mater Quality ' , ' .
& POllu‘bion 47, 700 47, 700 -"-—--;-, . - o~
118 Sen Lemprey memces  mememosw 19,100 . . 19,000
110 Operation of Fish . ' - ) - .
‘Sereons. 34,000 34,000 36,300 = 35,600
. @rand Total 1,123,700 §1,067,800 943,740 = $921,940

2/ Unexpeﬁdedfbaldnce remains‘available in following fiseal year;

.~ The situation with respect to publiocations remained unsatisfuctory
during the 1948 fiscal yoer, the amounts approprinted for printing und
‘binding being entirely inodequate. A detormined attempt is being made

to clear n larger smount for 1950.



STCTION OF AMADROMOUS FISHERI®S

ALASKA FISHERY INVESTIGATIONS
George B. Kelez, Chief.

GFENERAL

The biclogical research conducted by the Alasko Fishery Investigaticns
during the 1948 fiscnl year was o continuation of the research undertaken
during the past two .years. The investigntions were composed of tho
following projects: Bristol Bay Red Salmon Projeot, Karluk Red Salmon Pro-
ject, Southeastern Alaska ‘Pink Selmon Projeot, [laska Herring Projoct, Fluc-
tuations in Abundance of Alaska Salmon Prcjeot, Alaska Fishery Statistics
Project, and the Alaska Streum Improvemént Projects All but one of the
prcjects conducted active investigations in Alasks, two maintrining summer
field stations and one ¢porating o year-round cbservution and rescarch
field station.

The Bristol Ray Investigation continued its very important acrial
photographic surveys:of the mojor sclmon producing areas in tho region. Thesc
aerial photographs are providing viluable supplemental information to the
aerial spawning ground surveys. To obtain similar information from tho
ground would require scveral crows spending oonsiderable time traveling
over the snlmon Spownlng .grounds.

At Knrluk Lako o study wns mnde on the doprcdqtion by the benr upon
the rod salmon that ontered tho small tributnrics of Karluk Lakc to,spawn.
L very intoresting and enlightoning rcport ‘has becn preparcd covering the
part thaot bears play as predators in the life ¢f these salmon. ~

£11 of the sclmon returning to Little Port Walter wore examined- for
marked fins. Data colleoeted rovealed that 4.4 peroent of the:pink salmen,
8.0 porcont of tho coho snlmon, and none ¢f tho chum 'salmon wore identifi-
able ns having definite fin marks. Studics made ot Little Port Walter.
indicnte thnt the ceommercinl pink salmon fishory in southcastern Alnsko will
oporate ot a low production level during 1948 and thot signs are favorable
for incronsed production during 1949.

The herring investigation ocntinued its recommendation of ontch quotas
for bach district. The abundance of each herring year class was c
studied nnd tho rocommendod ontches determinced to provide sustained producticn
levels in all of the mejor herring fishing districts.

Statistionl data were pgotherod reletive to the fishing intensity and
abundance of fishes throughout Alboska. This information was onalyscd by
tho stntistical staff for use in the proper manngement, conservation, ond
utilization of the valuable fishery rescurccs of Alaska.

The Stream Improvement project rccommendod that salmoen ladders be in-
stalled in three scnthesstern Alaska stroams at n ocost of §190,000. These
improvements weuld socn pay for themsclvos by increasing a §19,000 annual
fishory to a #120,000 annunl fishery.



Cooperative use was made during the vear of o number of Fish and -
Wildlife Service vessels, aircraft, and land installoations to assist and
further the biological investigntions.

S+ 1MON RESOURCFS IM BRISTOL BAY -

As the 1948 fiscnl year opened the personnel of tho Bristol Bay
investigntion wos engnged in the operanticn of togging snlmon on the lower
reaches of the Nekneck and Kvichak Rivers, tho objoct in view being that of

‘ascertaining the racial individuality of the rcd salmon in respecet to their

" time of passing-through the-fishing gzrounds.and on up the rivers as well

a8’ to determihe the amocunt ¢f tiie required for the various roces to. ronch
spawning maturity after moving on up the river.. This was in the noturo of

& pilot progrom to determine the fessibility end requirements of such a
projeet. A full scale salmon tngging progrnm is being conducted this scosons

f. physieol survey of the spawning grounds wns carried out by threo
poerties of tw men each on. the Nnknek and Kvichak River systems. Ono cf
these parties opernted on Loke Iliesmna of the Kvichok River system, covering

"the tributarics entering that lake. In addition to physical measurements
of the spuwning strecms and their aveilable nesting arens, oounts were mede
by these partics of live ond dend salmen on the streams and soarches ‘were
conducted for tagged fish or tags lost from fish.

“Visunl ccunts of salmon from the air wero conducted by Mr. Williom
Peck on 0ll of the representotive spawning arcas of the Bristol ‘Bey districts
while #r. Goorge Eicher conducted the progrom of making vertical aerinl
photographs ¢f spawning pepulations for o pormanent record of these, selmen
concentrations.

Intensive limnclogionl work was conducted on Brocks Lnke, with the
collecticn of numerous plankton o nd weter somples, the 1attcr ‘for chemiodl
analysis fer these olements believed to be impertant In the duvelopmont of
young salmene These unelyses wero made in the field. Simllar water and
plankton dantn were colleeoted from represcntntivo nursery areos in 0ll of
the Bristol Bay wotersheds. .

In 1947 scnle samples were tnken from the commercinl catch and frem
the escapement. The escopement samples wore token in conjunction w1th the
" tagging program on the Noknek River and at the Brooks Lake weir. Tothl
lengths and weights were reccrded from the.commercinl ootch and totaul
lengths were reccrded at the tagging stntion.

The following tables give o summnry cf tho nge cwnpositiOn of the
Noknck River red salmon for 1946 and 1947, Spoce does not permit a complete
resume of more than these twe years but the data presohted will tend to
show that therc is a marked differcnce in the represcntative nge groups from
year t¢ year. :



' Neknek Commercial Somple 1946

Age Composition in Percent

Age Males Femelos Total
5 4643 57,1 51.6
5z : 4,0 1,3 2.6
62 2.4 006 106
63 - 201 4.8 . ' 3’4
Total 51.0 49,0 ' 10040
Semple 328 315 643
W h‘ : . 1“‘ 3 1IN i
Noaknek Commercial Sample 1947
. hge Compcsificn in Perocnt
Age Moles Females T&tnl
49 17.7 © o 14.9 16.4
59 28,5 4346 35.3
63 42.7 27.2 35.7
62 0.2 0.6 0.4
6z 10.9 13.7 12.2
Total 54.4 45.6 100.0
Samplo 412 342 754

Collecticons of fingerling red soalmon hove beon mnde from various river
systems for comparison of nge-size date with limnological conditions as
developed by the program covering that phaso of the projest. Collections
of plankton arc moade by two moetheds; through the use of vertiecal hauls with
the standard net from a depth of 50 feet and through the use of o pump ocl-
leoting wotor from o depth of 50 feet to the surfoce. Both mothods will be
used in the collections at Brocks Lake and in the widespread Bristol Bay:
nursory arens, In nddition a controlled experiment is underway to dotermine
through o sories of parallel smmples the relative ocnsistency of both the
vertical houl and tho pump mothod in sempling the plankton of a given bedy
of wator, Woeckly sampling trips are being mado around Brooks Loke ond
daily plankton somplos are being mado at the outlet of the lake to determine
tho rate of augnentntidn ad deoline of ploticton through their growing seasoh.

The project involving the confinement of various numbers of spovmning
salmon in idonticnl pens in order to determine the effects of orowding wos
nullified by silting in of the pens. Plans are underway to cvercome exoessive
silting in the pens this scason.



SALMON POPULATIONS OF THE KARLUK RIVER, KODIAK ISLAND

Several days wcere spent in freighting the summer's gear and unpacking,
and ossembling scientific equipment, Tho run of sockeye started slowly,
the first fish possing through the counting gotes on May 21, but no great
number of fish appoaring unti} une 3, when 10,733 pnssed through the
gates, There-after tho ospnpement ineressed rapidly until it soon became
apparent thet the required ggagpgment of 350,000 for the spring run would
be obtainede Fishing wos thap fpaned in the Karluk District on June 14 ot
6:00 Al.M., at which time thg ggespemeny at the weiy wos 279,796,

The dovmstreom migration of gookeye;pven*}esAbegan in early June, ond
several samples were obtained at the weir-site, The migration appears to
be considerably smeller than in recent years, meking the outlook for 19560
and 19561 rather gloomy. No definite statement con be made, however, until
complete age onnlyses have boen made.

On June 14 many scckeyes were observed off the mouths of severnl cof
the strecms tributary to Karluk Loke, and the counting weir at Mcraine Creek
was installed immediately., No fish were ocvunted through this weir until
June 19, when two passed upstream. On the following day 1, 328 were ccunted
through. Entrance cf' spuwners into theso streams is o full 15 days carlier
than in previous yeers.. This, ocoupled with the appearance cf king salmon
ot the weir-site on June 3, mokes it appear cvident that the fish of the
verious species ore moturing ut nn unusunlly early date.. Kings arc noct
usually recorded at the weir-sitc until late June or early July.

Limnclogical studies of the Karluk systom were begun in carly June,
end will bo continued throughout tho seanson. Stream surveys were bogun in
late June, while studies of henr deprecdations were begun with the instollation
of the Moraine Creeck weir.

PINK SALMON RESOURCES OF SOUTHEASTERN ALASKA

The 1947 pack of pink salmon in Southoustern Aloska totaled 681,585 cases,
far below the average of recent years and thc smallest puck sinco 1927,
The spawning escnpement into Snshin Creek, ut the Little Port Waltcr station
wos 1,486, next to the smallest in 13 years cf record exceeding only tho
1946 count cf 933 spownerss S

1dult salmon possing the two way ocounting weir werc examined for fin
marks since all of the 41,900 fry resulting from the 1945 spawning were
marked by the removal of dorsal end adiposo fins before thoy were rolcascd
below the weir. Of the first 100 pink salmon cxamined 16 were marlkod. The
percentage of marked fish declined during the scnson, the final count of
87 representing 4.5 percent of the total run. Stresrms in the vieinity of
Little Port talter were visitcd ond spent carcosses were exnmined but no
additional marks werc recovered.

Pink salmen fry are approximately .31 mm. in length as scaward migrants.
Consequently beth mortality and the incidenca of fin regenerntion cre groote
With due regord for those qualifiocaticns, the returns demenstrate o very
high proportion of strays in the Soshin Creok run.



Tho downstream counting weir was installed in Sashin Creek in March
in onticipation that a mild winter would result in an early seaward migration.
Subsequent cold weather delayed the emergence and downstreom migration of
“tho fry until the latter vert of April. The total run, terminating early
In June, was 26,452, These fish were marked by the excision of the dorsal
and right ventral fins; thus providing o paired marking experiment with the
hatchery fry., Returns in 1949 will furnish infcermation ooncerning the rola-
tive marine survival of the two groups. . :

The following table shows the fresh water and marine survival of the
Sashin Creek pink solmon runs since the two-wuy counting welr was first
placed in operaticn. ~

Brood Potential Fry Porcent Adult © Percent

Year " Yo. of Produced Frosh Water Returning  Marine
-Fggs : . Survival Survival

1940 52,858,000 3,402, 830 6.4 92,085 2.7
1941 88,678,000 1,024, 364 1.2 14,983 1.4
1942 81, 502,000 674,672 Oe8 4,176 0.6
1943 14,980,000 227,673 1.5 5, 465 2.4
1944 3,904,000 104,113 2e7 933 0.9
1945 - 5,062,000 41,900 0.8 1,486 345
1946 736,000 1,184 062 (Peturn in 1948)

2.0 (Return in 1949)

1947 1,334,000 27,185

In the 13 year period since 1934 the adult ocount in Sashin Creek has
averaged 20,478 fishs In 8 of these years the run has heen below the 10,000
fish level while in both 194l and 1942 more than 80,000 spawners entered the
stream. ' The general sgreement between the size of the Saeshin Creek oscape-
ment and the pink salmon pack in southeastern Alaske, partioularly in tho
eastern district, supports the prediction of a light pack . in 1948,

The preceding table shows the considerable varlation thet hes oocurrod
in streem and marine survival. Continuous reocords, maintained for thc past
8 years, indicate that water levels and olimatologiocal oonditions during
the winter months are the prineipal factors that influence the fresh w ter
survival of eggs and fry. Conditions influencing merine survival have not
been studied.s It should be noted, however, that straying might bo responsible
for some of the indloated variabillty in marine survival. ;

THE HERRING RESOURCES OF ALASKA

With full scale reduction operstions .schedules for each of the throe
major fishing distriocts (Xodiak, Prince Williem Sound, and Southeastern),
the fourth gquartor was devoted mainly to plenning and proparing for tho
field program. Two temporary omployces were employed to sample the catch
for ago composition and the weight and longth of fish at each age. Mr.
Louis Lund is now stationed at Port Armstrong in Southeastern and Mre. Fdward
Mains at Port San Juan in Prince William Sound. Mr. Kolloen left Seattle

on June 16 and is now at Iron Creeck in the Kodiak distriet. In nddition
7



to the regular sampling it is planned to collect material for vertebral
oounts which may yield information on the relationship of the populations
in each area, and between the several areas. Since it is anticipated that
herring captured in the Resurrection Bay distriect will be delivered to
reduction plants at Kodiak and Prince Willism Sound it will be’ possible to
obtain samples from these catohes as well as from those mede within the Kodiak
and Prince Williem Sound districts. It 1s particularly desireble ic ascertain
the relationship of the Resurrcction Bay population tc that of Prince Williem
Sound since present regulations are base¢d on the hypothesis that both
fisheries aro drawing from o commen stock,

fnalyses of abundance were completed for each district and recommenda-
tions for manogement werc submitted to the Branch - of Alaska Fishcrics.
These analyscs included the roturn per unit of fishing effort (abundance-
index), the determination of the uverage rates of inercment and doercment
with edch increase in agc, the caloulation of the total potential yield of
each of the year olasses within tho fishery, and an evaluation of the optimum
yield of each of the year classes for the scason of 1948, Results of
these anulyses as they pertain tc¢ the condltlon of the fishery in cach distric’
are brlefly reviewod.

KODIAK: ' ' '

T The successful catch of 406,000 barrels, made bv o combined floet uf
nineteen vessels between mid-July and mid-October, was indicntive of the high
abundence in the 1947 scason. The dependance of tho catch on the full run
and the shift of the fishing grounds southwnrd in. Shelikof Straits were
particularly noticeable this yoar.

Tho index of abundanoce -calculated by comparing the sizc of DVOrags
“dellvery in ench ten~-day period to the size of average delivery in comparable
periods of all former seoscns was 116.4 which is the highest on record.

The principle cause fcr the rise in abundance was the attainment of itd

4th year of life by the highly successful yeur class cf 1944, ‘This wns as
expected, since the ratios of increment and dccrement show that on tho averng®
only 4.5 percent of the total yield of a brood is made in its 3rd yecar aos
compared to 18.4 percent in its 4th year. The recruitment reoceived from

this year .class plus that received from the entering year olass of 1945
exceeded the losses through mortality in the older year olasses so that a
gein in the number available to th@ fishery resulted.

A reductmon of quota from 400,000 barrels last your to 300,000 in tho
present season was considered necessary after evaluating the total potential
yields of all of the year classcs involved. It was found thot the successful
yoar clesses of 1939, 1940, and 1941 which have been lergely responsible for
the high abundance of recont years are no longer ocapoble of large contri-
butions, so that the chief support of the flshcry now rests with the year
class of 1944, The reduction of fishing intensity is intended to permit an
adequate survival of this yoar class until such time as new successful yeor

' classes ontor the fishery.



PRINCE WILLIAM SOUND- ,

As the result of-a delay in reaching satlsfactory price and lnbor
contracts, operations whioch hnd been projected for -this district in 1947
were abandoneds The only fishing in this distriét was the removal of approxi-
mately 14,000 barrels by vessels of the Kodiak fleets The 1rrqgu1ur
Ooperntions in this aren during the past six years have not provided adequate
data for culculation of the return per unit of effort or for the establishmen
of roatics of 1ncrcment tnd decrcment necessary for specific evnluations of
abundence,

Tho guotns. established for the 1948 season were based principally on
an appraisal of the probable strength of the year classes by observing
their performonce in the other fishing: distriocts. Past rocords have shown
that o positive correlation exists in the strength of the year classes betwee
the mejor fishing arcas. From these comporisons the prospects for the 1948
seascn eppear more. favorable than for. scme time paste The. basis for anti-
cipatlng an obundance in the summer period is the 1944 year class whioch is
new in its 5th yeor. This yenr class has boeon of exoceptional strength in
both the Kcdink and Southemstern fisheries and if it is of compurable
strength in Prince William Sound, it should provide ample abundanco for the-
capture of the 150,000 barrel summer quotn, Optimism for the ooccurence of
o significant fall run is caused by the moturing of the 1942 ychr class
into its 7th year. This yeor 6lass has proven very strong in the cther
fishing districts and is probably of above average strength in the Prince
Willicm Sound district also.’ The fret that there have boen so few withe-
drawls agoainst it during the summer pericd of rccent years should have
permitted it to survive in sufficient numbers to support o fall run in 1948.

SOUTHEAS TERN : ‘

Confidonce in the restored abundance of the populetions in this district
was reflected by the entrance into the fishery «f several new plants and
by the recpening of cthers that had been idle dvring the proceding period
of low abundances The sevon plants, employing o combined fleet of 28 vossels
mede a catoh of 335,000 barrels during the 1947 season.

The small size of tho individucl oatches resulted in a sharp decline
in the abundance index from thnt of the precceding year. It is believed,
however, thot the indox was nbnormally low beoause: of unfavorable weathor
eonditions and therefore did not show the true abundance in this year.
The odl culation of theoretical nbundance from the total potentinl yioeld of |
the various year classcs ghowed an incorease in tho number of individuals
available to the fishery. "'This increase was caused by the successful 1944
year class moturing into its 4th year, the age at which a year class makes
its maximum contribution to the fishery.

Tho ratios of inorement and decremont were rovised to irelude the .
age composition of the 1947 seasone They shew that for cach individual of a
given bro:d that has '‘entered the fishery in its 3rd year there have heen
4.1 individunls of the same brood as 4-yonr fish in the sucoecding yeor;
for each 4-yonr fish 0.7 individunls as Beycar fish; for ench 5-year fish
0.5 individuals as 6-year fish; for cach 6~year fish 0.5 individuals as
7-yecr fish; for each T-year fish 0,4 individuals us 8-year fish and that
for cach ago over eight the number will diminish by approximately threcc-
quarters in ouch suoceeding yoor,



The optimum yield for the 1948 secson was caleculated frmn\the estimated
potential yield of each year class and the roate et which ench should con-
tribute 1ts members to permit significant survivel until the eighth year.
It-wns shown that the main suppcrt of the fishery is now the year olass of
1944 which will provide over fifty percent of the catch in 1948, From this
it is npparent thot unless additional recruitment is. socn received through
the entrence cf other successful yenr classes, the present high level of
abundence canriot be miintained.

OTHER ACTIVITIES: * ’

An additional activity in the yoar hos boon the collecticn and rnolysis
of Sablefish log records to cbtain informaticn on the abundcnce of this
species. 4 closed seascn 40 reduce the fishing intensity has been in fereo
in this fishery since 1945, Preliminary rosults indicate that under the
high intensity of the wor yenrs the abundance in the inside waters of
Scutheastern Alaska has continucd to decline, and that. the large annual pro-
ducticn has only been achieved by an expansion of the fishing grounds into
the cutside waters along the ccast of Baranof Islend and into the gulf of .
Alaska. ‘The first decrease in fishing intensity cccurred in the 1947 season
with a total landing of only 700,000 pounds ccmpored to nearly 6,000,000
pounds landed in 1946. If this reduced intensity should ccntinue additionul
curtailment may prove unnecessnry. :

- Log books including sultable statistical maps were prepared to obtain
information on the rapidly expunding trowl fishery in the Bering Sea.
Trial copies of these bocks have been distributed to test their usofulnoss
in procuring the information desired.

FLUCTUATIONS IN TINE OF APPEARANCE AND £BUNDANCE OF ALASKA SALMON RUNS

A study was begun to test if a sample of the traps cperating during e
senson in each district, could be used to determine the progress of the
salmon run in that district. The first step in “this. study is to select o
group of traps in each district that have cperated consistently in the
some location from yeer to year. Chonging the lcoaticn of a trap chongos the
runs sompled dnd the efficiency of the trap. The southenstern Alaske
fishery rccords are being checked tc dotormine, if possible, the location
of all traps operoted each year. 1/ comparison of the danily coteh of the
"contrel" traps and of the remaining traps in the district shculd determine
if. the “control" set of trnps may be used t¢ indicote the progress of the
run.

As the pink salmen comprise approximately seventy-five percent. of the
catch of southeastern Alaska, the cpening and clesing dates of the fishing
season are determined for the pretection of this mnjor species. #s the
pink salmon migrations have beccme late in the senson, the cpening and
closing dates have been set from twe weeks to o menth loter thon in earlier
yoearse. The effect of this later seagson on tho ontches of chum and red
selmon is being studicd. FProm a preliminary inspection of the data, it
appears that the time of migration of the chum and red salmon has not varied
with the pink salmcn, but hos fluctu&tod independently..
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cIn cnoperation with the Pink Salmon Investigations, o statistionl
annlysis was made of the relationship between, the time of the pink salmon
‘“fry migration from the stream to the ocean, the stream temperatureés during
“the incubation period and the percentage fresh-water survival, at Little
~Port Walter, Alaska. Since these danta aro available for only seven years,
it is Aifficult. to obtain o "statistically signifiocant" relationship,
but it is opporent that these three fnotors are highly correlatcd and as
mere. data beccme available o more detailed analysis may be made.

Assistance was given Mre F. B. Sonford, chemist of the Seattle Techno-
logical Laboratory,.in the statistiocal onalysis of "E-Value ratics" for
Grayfish, Sbupfln Shark, Sablefish, ond Halibut Liver oils, Tho results of
this nnalysis.have been submitted for publioation through the Brench of
Commercial Fisheriess

ALASKA FISHERY ST0TIS TICS

Assistence to the Bramch of Alaska Fisheries with the daily Bristol
"Bay 'gill net ocatches was continued through the first half of July. This
was an attempt to follow the fluctuations in abundance of red salmon as
indicated by the catch per unit of gear per delivery, and this attempt was
moderately successfuls. As in following all runs of salmon, there 1s a time
leg between the time the fish are omught and the time the catches are re-
ported, so that by the time the datae are received and enelysed, the abun-
dence of the run of salmon may have changed considerably. However, the
time lag is less for the gill net fishery of Bristol Bay than for tho trap
fishery of Southeastern Alaska.

Tabulation of thedaily trap-catch data for red snlmon in Southoastern
Alogke was oontinued throughout the year, snd is now nearly completos Com=-
pletion of this lengthy tebulation will permit analyses for trends of catch
(and relative abundmnce) of this species for the spooific districts and tho
Eeneral area.

The 1947 trap catoh records (on form #3-1362) were forwarded to this
office by the wardons who are responsible for thelr collection. These
records were checked in against the card file system kept for the purpose
of detecting shortages and then filed for use.

Tabulotion of theo daily trap oatoh dato of Coik Inlet red salmen was
resumed during the fall, but wns scon discontinued becouse of the pressure
Of cther dutics. Two radicoally different classes ¢of traps are operated in
this district, the hand traps and the pilo trapse. Booause of their marked
difference in sizec and fishing capacity, the data for the two types were
kept separate, & separation that is not necessary in other districts where
floating and pile traps are used.

IMPROVEMENT AND EXPANSION OF SAIMON SPAWNING AREAS
Fifty wotcrshed maps of the castern coanst of Prince of Wales Island in
southeastern Alaskn werc comploted and Ozelid duplicates mede during the

8arly part of April for use in the field by asrial and ground survey orews
this spring and summer.
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_ This year's stresm surveys were begun from Point Baker, the ncrthern-
mcst peint on Prince of Wales Island, cn May 5 and continved stream by
_streem.along the coastline in an easterly direoticn. By Jure 1 ‘the surveys
had reached Whale Passage, -and:by. June 30 the aerinl and ground surveys of
all strenms in the fifteen designated watersheds in the northeast quadront
of Prince of Wnles Island (to Kasaan Bay) had been compléteds The follow-
ing generel dotn were ccllected cn the lower portion of each strenm by’
~the grcund creqg: air and ‘weter temperature; pH3;  typoe ¢f rubble and
percent of each type; estimated flow, woter stoge end coldr; estimnted
roting as g salmon spawning stream; . photographs token; fish seen;
barriers observed; ' drd‘improvement reccmmended. The follewing numercal
data were recorded at each station tuken; location; aszimuth downstream;
distnnce between stntions; avernge width; estimated percent spawning
area; number of square yards cf spawning aren; gradient (number of feet
drcp in known distconce as measured with an Abney Level when possible);
average depth; slope ond compositicn of banks; number of salmen-resting
pcols; estimated percent of bedrcek, boulders, large, medium, ond smoll
- rubble or mud oand sand present in.the streambed. 'These data were supple-
‘mented by important additiocnal observntions collccted on the river lystcm
a5 o whole by aerial BUrveyss '

) The Stream Improvement Project is ccnduoting o program elong the -
‘following lines; 1) Loeating the barriers affecting the salmon migrations
in Alaska. . 2) Dotermining which barriers, through improvement, will ‘
increase the salmen runs. 3) Introducing o usable streom numbering systom
. for all Aleskan streams. 4) Comparing streams by size frequency distri-
bution and studying their relotive availability as spowning arens and as
.salmen producers., '5) Estoblishing the relaticn between grodient and bottom
. rubble. 6) Gataloging of all Aleskan stroams fer future referenoé.,
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NORTH PACIFIC FISHERY INVESTIGA TIONS
- Joseph T. Barnaby, Chief.

GENERAL ___

The program of the North Pacific Fishery Investigations during the
fiscnl year has been designed primerily to study the effect of present
and propesed water-use projects upen the anadrenicus fish runs of the
Columbin Rivers A major objeotive was to develop safeguards for the passage
of fish at dams snd diversions by guiding methcds, or by mechioanically
minimizing known existing hazards. Stream survey data, the anccumulated
results of past vears of wecrk, have been atilized in the development of
the Lower Golumbia River Plan as a double check aguinst failure of fish

foollities at high dams and lcss ¢f spawning areas. - Continuing data on the
Columbia River salmen have been cbtained thrcough' the analysis of cateh sta-
tistios and annual marking program returns.

ABUNDANCE OF COLUMBIA RIVFR SALMON ﬁND ANADROMOUS TROUT POPULA TIONS

During.the past fisoal yonr work was continued om the sub-projooté
reported cn for 1946-47, and three additional studies were commenced. = The
largest run of blueback salmen in recent years led t¢ the initlation of
blueback salmen studies designed to determine the number and distribution
of adult spawners and particularly %o detect any possible overcrowding
on the spawning grounds ( the spawning arees have been much reduced os
ccmpared with early yearg, as n result of irrigation and power develcpments).
The desire of the National Park Service and cther agenocies to secure im=~
proved fishing in Roosevelt.lnke (the reserveir above Coulee Dam) resulted
in the Fish and Wildlife Service being requested to make Roosevelt Lake
studies.,

The scounulation of daotn on the ontch of Columbia River salmon, .in
additicn to the counts of fish at Bonneville and Rock Island dams, has made
it prssible to start an analysis of Columbiam River salmen runs. This
anaelysis will provide basic factual Information for use in studying the -
dynomios of the varicus runs in relationship to water-use projects.

Progress reports on individual sub-prciects follow.

Study of 0u+oh-per-nn1t-of-Fffort of 001umbia River Chinock Salmon.

Since the chincck salmon is: tha most important of Columbia River
ocommercinl species, a special study is being made to devélop a measure of
lts abundonce whioch will be frec from the effects cf changes in fishing
intensity. A ohoin-link method was devised during the 1946-47 fisoal i
Year and oaloulations were made for the fishing seasons 1936 through 1%40..
In the early part of the 1947-48 fiscal year additional cannery records
were seoured for the seasons 1941 through 1946, Using these records the
series was extended during the year to 1943, and the earlier yeor 1935
was also nddeds
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Study of Average Weights of Columbia River Chinocks «

. The detn fcr 1946 and 1947 have been cbtained by Bryant ot Astoria,
and have been treoted in o manner similar tc that deseribed in Special
Scientific Report No. 34, the work being dene ohiefly by Fulten and.
Gangmarke The average weights so cbtained hove been used in converting
poundage catch.data to terms of numbers of fish, for use in conjunction
with Bonneville tnd Rock Island counts. :

Blueback Salmon Studies.

In the fall of 1947 a survey was made of all of the impcrtant bluseback
spawning creas, in order t¢ determine the extent of spawning and number
of spawners, Observations were made c¢cn fcet, by boat end by plane, and
practically all of the spawning was found tc be cenfined t¢ the Okanogan
and Wenatchee River systems. Toking the maximum cbserved counts of
naturally spowning bluebacks, a total of 15,863 fish was acccunted fore
In additien, 3,905 fish were handled by the Lenvenworth and Winthrop
hatcheries.

4 The. total of 15,863 naturally spawning fish menticned abeve does nct
include all cf the fish utilizing the streom sections surveyed, for the
.reason that fish are entering and leaving (as post-spawning mcrtnlities)
during the entire spawning seasone A figure closer to the truth should
be. obtainoble by using the average of successive counts and multiplying
by a factor involving length of spawning season and length of stay on the
spawning grounds. It was estimated that spawning lasted 35 days, and that
the average period on the grounds was 7 dgys, s8¢ that the avernge counts
shculd be multiplied by 35/7 or 5. . The total of the average counts was
11,2983 multiplying by 5§ gives 56,490 as’ the estimaoted number of fish
spawning naturally. When the 3,905 hatchory fish are added & total “of
rcughly 60,000 spawners is cbtoined. '

Roosevelt Lake Studiese.

The 150 mile body of water impcunded by Coulee Dom, and know as
Roosevelt Lake, 4t present provides -only very-limited sport fishing. It
is the hope of the Naticnal Park Service, charged with development of
recreaticnal resources of the ared, that this fishing might be improved,
thereby providing additional recreaticn for 'the half-millien tourists who
annually visit Coulee Dom. Towurd this end Ncrth Pacifioc Investigations
has been asked te make A study of conditicns in the loke. Preliminary
work toward such o study was accemplished during the past quarter, and
the first survey will be made in July by Gangmork and Fulton. During this
‘survey physical and c¢hemicul data will be secured, and gill netting will:
be done to deétermine the compositicn cf the fish pcpulations now in the
lakes ' ) -

Analysis of Columbia River Selmon Runs,

Since the completion of Bemneville Dam in 1938 there has accumulated
o large boedy of date on within nand between season fluctuations in abun~
dance ¢f Columbin River salmen nnd anndremcus trout pepulntions, pnrtioulafly
those species (chincok salmon, blueback sclmen ond steelhead treut) which
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spawn extensively above the dem. The first yenrt's date were onalyszed by
Dr. W. H. Rich, ond the results were published in his report "The Salmon
Runs of the Columbia River 4in 1938." Similar data for the pericd 1939-.
1943 have now been ccmpiled by Fulton and Gongmark, under the sugervisicn
of Silliman,

Analysis of the data is now under way, and present intenticns are
tc publish a second repert ocvering the results through 1943. This report
would give infermation on such matters as ratio-of return to escoapement,
fishing intensity and other such statistios of value tc Fish and Wildlife
Service officials, state filshery administrators and officers of water-use
development comstruotion agencies.

FISH PROTECTION AT DAMS AND DIVERSIONS

Engincering Design and Field Operaticns.

Fngineering desi gn, preparaticn of plans nnd specificati‘ns, and
the preparnticn of engineering reports for the Ncrth Pacifio Fishery
Investigoticns were nccomplished by Messrs, Bair and Lambert, engineers,
and Mrs. Barker, engineering draftsman. Fleld cperations, under Mr. Boir's
direction, were porformed by Messrs. Holoomb and Argetsinger, assisted
by temporary laborers. Opernticns in the field have been devcted t¢ the
Cperation and maintenance cf fish. soreens and fish.ladders and the ccunting
of fish at Roza Dam on the Yokima River‘

During the 1948 fisoal year, fish soreens were operated and maintained
by this investigaticn at the following looutions'

(1) ‘Wupato Canal cn Yakimo River, near Parker, Washington

(2) Sunnyside Conal on Yakima River, near Wapato, Washington.
(3) Prosser Power Canal on Yokima River,.near Prosser, Washington
(4) Tieten Ooanal on Tleton River, west of Yakima, Washington
(5) Ahtanum Cannl on Ahtanum Creek, east of Yokima, Washington
(8) Fcho Feed Canal on Umatilla River, near Echc, Oregon

(7) Foghorn Ditch ¢n Methew River, near Winthrep, Washington
(8) Black Canyon Dam cn Payette River, neor Emmett, Idahc

(9) Easton Dam on Yokima River, near Eastcn, Washington

(10) 014 Indian Canal on Yokima River, near Wapatc, Washington
(11) Pishkun Reservcir, nenr Choteau, Montana :

The Wapato, Sunnyside,,Proseer, Tieton, and Ahtanum soreens are paddle-
wheel operanted rotary-drum sorecus; the Echo, Forhcorn, and Black Canyon,
Soreens are rotary-drum screens powered by electric gear-head metors; and
the Baston, 01d Indian, and Pishkun soroens are of the staticnary parallel-

bar type.

§f§nd0rd Fish Sorecen Plans

In view of the numercus requests thut have been reoeived for pluns
Of a fish soreen suitable for small irrignticn canals heving n flow of from
§ to 15 second-feet, plans are being prepared for a padile-wheel nperoted
rotary-drum screen for oannls with flows of from 12 te 15 seccnd-fect.
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The fish screen has a screen drum 2'-0" in diemeter and 6'-0 3/4" in lengths
with a paddle wheel 4'-0" in diameter. Ratio of rctaticn of the paddle
wheel to the screen drum is 13.5 to 1,0. Plans are prnctically complete
and will be ovallable in the very neer future.

Fish Protecti’n - General

lemes has a551sted other Federal and Stote agendies in several in-
stonoes of fish prctection, The lorgest of these tasks wos design of fish
trapping facilities for the U S. Engineors*' Mud Mountoin Dem on the White
River, in Washington. ‘In lieu of providing fishways over the dom, fish-
trapping and houling fooilities. are being constructed ot a privete power
dam lccated just below Mud Mcuntein Dam. The trap end houling focilities
were patterned after those constructed at Keswick Dam on the Sacromento
River :in Colifcrnia.

Lssistonce has been given tc the Oregcﬁ Game Commissicn in relotion
to fish screening ot & number.of large diversicns including Savage Rupids
cn the Rogue River, Marmot Dam on .the Sandy River, aond pcwer diversicns
on Hood and McKenzie Rivers.

”Fishways at Mcﬁary Dam

Holmes has contlnued tc rcpresent the Service in nssisting the U. S.
Engineers on the design ¢f fishways for MeNary Dom, which is under -con=-
structicn cn the main stem cf the Cclumbin River., Tho design of the
fishwoys for the ncrth shore of ‘the dam has been completed ond prescnted
. in contraet drawings. Designs of facilities at the opposite end of the
structure are nearing ccmpletion. The fishways are patternod in genetral
after those at Benneville Dam. Principal reliance for the possage of
ups tream mlgrants will be ‘placed in overflow type of fish lodders, but
fish locks are provided:. Only cne fish lock will be:cumpleted in the
original constructicr but: provision will be made fort.future constructicn
of cne cr two mere if found mecessary.. To provide greator attruction
tc the fishwnys, oll of the ertranees will be expunded 1nto "oollecting
systems" similar tu thuse nt Bonnov1lle.

Electric Fish Scraen

Stimulated by o proprsal from the U. 8. Burenu of Reclumntion that
further study be mnde of the electric fish sorcen, Holmes prepared a repﬁr
entitled "History, Develoupment, and Problems cf Electric Fish Screen". '
Since preparing this repert Helmes hns visited most of the electric fish
screens on the west ccast-numbering approximetely 20--2nd has Oﬁnferred
with designers, manufacturers, users, rnd othér investigators. The resul
of these recent studies will be submitted later. The Pacific Pewer gnd
Light Co. is instolling en electric fish soreen at the intake of their
pcwer plant on the Hood River in Orepgone. This is o trial installation
that is to be checked by the Oregon Game Commission and wlll bo followed
with considerable interest.



Salmon Studies at Bonneville Dam

One of the most difficult problems in connection with the passage
of anadromous fishes at large dems is to feocilitate the seaward migration
of the fingerlings. The experimental fishing cerried on at Bonneville
by means of special inclined plane by-pass traps and large fyke nets in
the forebay has effectively demonstrated the migration pattern of seaward
moving .young salmon. During the past year Bonneville Dam has been used
as a field laboratory to develop methods of safeguarding the passage of
these fish so that they may avold spillway and turbine hezards. The in-
formation gained will be applied at the proposed high dams on the Columbia
where the dangers will be greater than at the existing dam

Young salmonid fingerlings in their journey seeward appear 4o disperse
nearly équally in all parts of the stream. Trap catches show them dis-
tributed from shore to shore and surface %o the bottom at a 70 foot depth
in the Bonneville forebay. This year's fishing hes verified that the
largest oatches are made at 25 to 50 foct depths, however.

Knowledge of the dist*ibution determines the type and placement of
equipment designed to guide the young fish into safe channels. Surface
screens or sheer booms would be useless., A 100 foot string of lights
with resistors end rheostats to provide a moving wave of illumination
was suspended below the surface of the water in a fingerling by-pass. Pre-
 liminary operation of the lights indicated that small fish can be attracted
“under ideal conditions. High turbidity and debris cause difficulties.

During this fiscel year the Service wes given an opportunify to
try the effect of subagueous sound waves upon fishes as a possible method
~of guiding them. The first trials, with sound eguipment furnished by the
Naval Ordnance'Labdratory, were made under the direction of Mr. Burner
at the Leetown Bidlogical Station upon reinbow trout. It was concluded
that the fish were not markedly affeoted by the two narrow sonioc and
ultra-sonioc frequency boands used. The studies are being continued with
new equipment of radicel and seoret design., A manusoript on the preliminary
studies has been prepared by Mr., Burner. :

. Mr. Barnaby prepared a letter to the Corps of FRngineers containing
an analysis of the available date on the efficiency of the collecting
system at Bonneville Dem. The colleoting system is an exténsion of
the fish ladder aoross the dowanstreem face of the power house.. This part
of the ladder hns numerous openings out of which en attraction flow
pours to attract salmon migrating upstreem. The point to be determined
1s whether this system ocollects salmon as efficiently as it is supposed to
do or if it might not be more desirable to have two fish 1adders without
the collecting system.

It was convinoingly determined that chinook salmon and steelhead
migrating upstresm are not slowed appreciably by a” tunnel or darkened
passage. A 100-foot portion of the Washington Shore fish ladder was
covered with plywood completely so that a photelometer inside registered
less than .0001 of 1 foot candlepower. Exoept for occasional periods
1t was impossible for an observer inside the structure to disocern objects
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near or far. The experiment is being continued during the blueback
migration. ’

Bonneville Merking Experiments

Mr.. Holmes has devoted oonsiderable time to analysis of data relating
to a series of fingerling marking experiments thet hdve been in progress
since 1938 as a means of determining the extent of injury to seaward
mlgrants in passing Bonneville Dam. These experiments include 32 indi-

- vidual merkings. totalling nearly a million and a half marked fingerlings,
_from which more than four thousand adults have been recovered. - Further

" returns of adult fish will be obtained durlng the present season and in
1945, A prellminary report of returns through 1947 shows wide variation

in loss in passing the dam, but an average loss of approximately 14 perant‘

SPECIAL STUDIES

Tempefature,Studies

The study of seasonal fluctuations in tempersture of the Columbia

River and its tributaries was continued during the year. Thermogrnphs
to record temperatures automatically were instelled at 21 points on the
system from Bonneville Dom to the Canddien beorder. This program is de-
.signed to assist in the analysis of the effect that future water-use
projects may have upon temperatures in the Columbia.River Basin. .The
record flood in May prevented instellation of several instruments end
destroyed a few placement plers with the protactlve pipe.

River Basin Studies

. During the year Mr. Parkhurst's activities have been divided between
River Basin Studies and North Pacific Investigations. 1In April he super-
vised the marking of 250,000 chinook salmon fingerlings at the Coleman
Station in Cnlifornia for the West Coast Fish Cultural Investigations.

The majority of his time has boen devoted to the preparation and
~submission of the following project reports:

Cowlitz River, Foster Creck, Pudding River, Snohomish River, Green-Duwamish
River, and Hoh River. Work was also done on the following project reports’
McKay, Cold Springs, Ryan Creek, Minidoka, Lewiston Orchards, Kittitas,

The Dalles, and McNarys.

In addition to the project reports Mr. Parkhufst worked on the
fisheries section of the Columbie River Review Report, and prepared a
memorandum report on doms in the Columbie River system.

‘Recoveries of Marked Fish

In 1948 the Service recovered its largest number of marked fish from
the various Columbin River exporiments. The total recoveries made by
Mr. Bryant, assistod by Mr. E. D. Towler of Astoria, from the commerciol
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fishery, stood at 1,446 chinook, 1,468 blusbaock, 378 silvers and 1l steel-
head on October l. Returns from hatcheries and field stations at the

end of the spawning season added nearly 600 ohinook and bluebeck for a
final recovery of about 4,000 marks from all species.

Averagechighf Studics

The,weight sampling was oontinued at. thé' ‘Coluhbia River ounnerles
in order to obtain correct average weights for use in converting .the catch
‘which is recorded only by weight, into’ nimbers’ of fish..: A'four year cycle
average ocan now be culouluted for each speoies ‘frem. the ‘daté obteained
thus far. .Over 80, OOO fish wore ‘indluded'in the: 1948 daily sompling totals,

Strenm Survey Reports

Mr. Bryant oompleted revisicn of the Area I stream survey report

. for publication. Area I covers nll Washington tributarics entering in
. the lower 180 miles fram the mouth through the Kliokitat River. Four

hundred individunl strenms are desoriptively listed.

19



CENTRAL VALLEY FISHERY INVESTIGA TIONS
Jomes W, Moffet, Chief..

GENERAL

Central Valley Fishery Investigaticns continued or undertook studies
during fiscal year 1948 which were centered along the following lines
of endeavor: (1) Preparation of reports, (2) Conduct of the Shasta Salmon
Maintenonce Progrom, (3) Water temperature studies throughout the northern
half of Central Velley ond in the Sacreomentd-San Jooquin Delta areq,
(4) Population studies of king. salmon, striped bass, shad, and other im-
portont fish species in Central Valley, (5) Experiments with marked
salmon, (8) Sacramento River sports fishery evaluatioén and oreel census,
(7) Formulation of plans for fish protection in relation to the Delta
Cross Channel and Delta-Mendota Canul, (8) Rehabilitation of Convict Creek
Trout Exporiment Station, (9) Formulation of plans for a reseorch program
in Yellowstone National Park, and (10) Miscellanecus service ond. ‘expeni -
mentotion. The progress of this unit through f15ca1 yeur 1948 is detniled
under thc hoadlngs listed above,.

Prepnratlon of Reports

Six River Basin reports were prepared for Region I during the year.
In addition, four others, originally prepared by this office, were ex-
tnesively revised in accordance with River Basin Studies procedurcs.
Four reports dealing with subjects related t¢ river basin projects were
in preparation at the year's end.

Shasta Salmon Maintenance Prcgram

Investigative phases cof this program were combined with studies re-
lative to the proposed Iron Canyon Project on Sacramento River. 1In the
interest of both projects, a systematicé coverage of «ll king salmon
spawning grounds above and below Iron Canyon Dum site during the fall
menths of 1947 provided a basis for the following pepulotion estimate:
Above Iron Conycn, spring run 21,200, fall run 71,400, total 92,600;
below Iron Canyon, spring run 11,500, foll run 36,500, trtal 48,000.

The total number cf spawning sulmen in Sacramente River above Chico,
California, was sct at 140,600.

Eorly and abundant fnll rains in the uppar part of Sacrumento Valley
filled all major tributeries to the river and spawning selmon distributed
themselves throughout that portion of the river system below Shasta Dam.
Despite very dry conditions in December, 1947, January and February, 19485
enough precipitation cccurred to maintein the stremms in fair conditione
The drought enforoed drastic reductions in wnter releases from Shasta
Dam which, at times, threatened salmon eggs depcsited in nests in the mﬂlg
Secramento. Planned rcducticn of river flow in October and November, 1947/
had restricted main river spawning to riffles generally covered by wonter
at low river stages. Consequently, losses from the flow reducticns be-
couse of drought were not serious.
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Tbmperature Studles in. Central Valley

Thermographs were operated for various periods throughout the flscal
year at the following stations: Sacramento River at Redding, at Balls
Ferry, at Squaw Hill, at Knight's Lehding, at Walnut Grove, and at Rio
Viste; on A.C.I.D, Canal at two stations below the teke-off from Sacra-
merito River at Redding; on.Neer Creek near Vina; on Feather River -
8t West Branch, at Yube City, ana oY Nioolaua;' on Yuba River at Deguerre

Point; " on Stony.Creek wegt of Orland; an San .Joaguin River at Moss-
dale and west of Stockton; on 0ld River at'Clifton Court; and on.
Middle River at Tracy Roads Water temperatures at Shasta Dam end at
.8everal fyke-netting stetions were also 1ncorporated in the records.

o The unusual. olimatologioal pattern in Callfornia‘s Central Valley .
during this fiscal ‘year was reflected in the temperatures of salmon
Streams, .Air temperatures were below normal throughout the latter malf
~of 1947 and from Februery. through April. of 1948, Preocipitation was
above normal in July, August, and October of 1947, end Mérch and April
of 1948, but suffered serious defioclencies during all other months of
‘the flsoal years, Shaste Dem and Friant Dam releases were sub-normal
during most of the year, but Shastsa disoherges in late spring were ab-
nOrmally high.

A year's study on Feather River wes completed in the fall of 1947
and yielded much information having to do with heat. uptake in this largest
of Saoremento River tributeries.

, During the plannlng stages involved. in the Shasta ‘Salmon Maintenance

Program, predictions of surface temperatures in Shasta’ Reservoir were
made by Mr. O. E. Sette from data collected 8t Leke Mead on the Colorado
River., The validity of the predictions was. tested and compared against
‘Botual Shasta Reservoir temperatures reoorded &t 2-week intervals through-
out 1946. The predioted maximum temperature approaohed the aoctual maximum
temperature for the year 1946 within 0.5° Fahrenheit. A time lag evident
in the predlcted temperature series is the result of the formule and
data ‘ysed to derive the. prediotion. Additionel dats and refinement in
the method of application would probably correct this time lag.

Population Studies in Central Vaiiey

In addition to ‘the estimates made of the adult salmon population in
Sacr&mento River, the seaward mirration of young salmon was sampled daily
by fyke nets fished at Balls Ferry end Squew Hill Bridge.: Water from
Shasta Reservoir had its usual acoelerating effect on the incubation
Period of salmon eggs in gravels above the mouth of Battle Creek. The
downs tream migration of spring-run progeny wes in progress in November
1947 when sampling begen and a seasonal peak wes reached at Balls Ferry
before mid-Decembers Fall-run seaward mlgrants ocourred most abundantly
&t Balls Ferry between Jenuaery 15 and February 6. The migration was
Practically over by the end of February. Drought conditions held the
flow of Saoramento River to very minor fluotuations, and the downstream
MOvement of young salmon wis quite slows The spring. and fall-run peaks
desoribed for Bells Ferry, 'did not reach Squew Hill Bridge, 57 miles
downstream, until 40 days later for the spring-run progeny and about 30
days later for the young of the fall run. Distributional characteristiocs
of the seaward--- 21



migration at Balls Ferry nnd S quaw Hill were less discﬂrniblp as the salmen

- moved downstream., Results of sampling ot Ords Ferry, Colusa, -and Knight's '
Landing ‘do. nct follow the pattern described ot the upstream statidnsq‘ .
Reduced effeotiveness of the nets used, contributions. of salmon from. bri-
butary stréams, and. 1oitering of the young salmoh in the broad, sluggish
lower portlon ‘of the river probably aocount for the inoonformity.

Sampling cf seoward m&grations in Buttlo, Mill, and .Déer Creeks on .
a daily basis indicdtes o much later: peck in .ebundance of young salmon.'
£ lorge downstredm movement in Battle Creek penked during the period
March 1-10. Peaks were detected in Mill and Deer Creeks in the periocd
March.10+20, ' o o ’

The. peculiar preoipitntion and run-off pattern whloh characterized
early 1948, offécted the movements cf young salmon into . the Sncramento=.
San Joaquin Delta and thence into San Francisco Bay. Seaw‘rd migrant
sempling-nets fished in the lower extremitics cf Sacramento River at Isletont
Cecrginana Sldugh and Tcland's Landing showed the presence of an early
but very small mévement of young salmon January 5-15 during a series of
- slight storms, Those nets cought nc salmen from them until March 23, when
presumably the entire Sacremento River pcpulation was moved into the Delta
by a single flcod. From March 23 until April 1, ‘cetches of young salmon
per hour of effort were phencmenal. Catches dropped to practically zero.
by April 1, but inereased to n seccndary penk as the result of a second
period of heavy river discharges which laosted until April 15. On the
basis of past reccrds, the ycung salmon migrants were .about two months.
late in reaching the Delts this year. It con be said with compurative
surety that praoctically twc mcnths of more were required for snlmon passing
Balls Ferry to reach Isleton, about 264 milos dﬁwnstream.

. network of 25 tow-netting stations cpcrated weokly in the Delta.
wdters picked up this wave of salmon migraticn ot Isleton and in Gecrgiant .
Slough, and traced its mcvement, net directly to the sen, but up into
and throughout the Deltn chanmmels., Tidal anction and lack of water in
San 'Joaquin River apparently combined to distribute the, Sacramento River.
woters, and scme of the fish they contained, 1nland. The' spread of young
salmon throughout the Deltét was quite rapid. Within o week salmen were. ,
being token at proctically every tow-netstaticn in the network. It is
comparatively certain that the salmon token were from. Saorumento River,
because cne ycung fish marked nt Ccleman Staticn was captured in lower
'San Jonquin River. Prectionlly no fish were entering the Delta from the
San Jbaquin River because cf 1nadequute flows.

: Snn Joaquin River ‘selmen young reachod “the Dclta on floed creets

" which .came "down .in May and June. /lthough they spread throughout. the
Delta channels, they were distinguishable from the Socromento River salmﬁn '
cn the basis of .grenter size, - They were most’ abundﬁnt 1n the southern

. half of the Delta. :

It had been reasoned previcusly that ycung Sncrament River: salmon
would not be materielly affected by the Delta-Mendota pumping. plont Tiow
under construction by the Bureau of Reclamaticne. Observaticns this year,
clearly indicate that these migrnnts will be subgect to the pumping plant's
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«of droughts. The pattern, ofdistribubicn in the Delta
Privis bribyticn in, the. Delt

n.year L £ . a.vx
r:wet yoars' is.not yet . fixed,.

crmal e

A wide variety of fish species appeared in fyke-net and tow-net -catohes
in the Delta. Although the sompling did nct adequately reveal the presence
or nbsence cf the rarc species, the common fishes were token in great
enough .abundance to.follew their movements. The following chert, which
is.not quentitative, indicntes the months during which various spegies

- appeared in the oatohes in. the latter half of the fisoal year. .
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lepidus and the green sunfish, Lepamis oynnellua, hnve b on
maurfng the 1nvestigations.

:Salmon Marking Experiment

The Branch ,f ‘Gome-Fish ond Hatoheries id cceperaticn with Westérn
Fish Cultural Investigations marked approximotely 250 000 young salmen -
at Ccleman’ Hatchery. Single fin-marks were used as’ follows- Spring run -
left-ventral fin 60,394, right-ventrnl fin 50,508; fall run - left-pectorﬂl
fin 51,576, riyht-pedforal fin 50,965; and late fall run - dcrsal fin
53,074. The left- ventral, 1eft~pectora1 ond dorsal groups were releansed
~betwsen March 26 and April 8. . Others were held in the hatohery for fall .
" release, Forty-four marked solmon from the bro¢d-year 1944 were reccvered
in-theSacramento River fishery-during the fall.--of 1947, --£% the hatohery-
during the same fall, inccmplete examination cf the run to Battle Creak

shcwed returns ns follows:

Brood year 1944 - 22
Brood yeor 1945 - spring run - 1
Brcod year 1945 - fall run - 26.

Because of the flood mentioned previously, it wes-dimpossible to
exemine the entire Battle Creek population for merks. Intensive patrols
of the stream during ond after the spawning period revealed no- ‘additicnal
marked salmon. Thus far, reccveries of marked sclmon in the Sacramento
River fishery for spring-run sdmon.in 1948 have been very pcor.. .Two, "

- somewhut dubicus records, were cbtained from, the river fishery although
‘mest fish landed at the major packing plant were cheoked by . personnel .
locking for marks. The spring-run catoh, incidentally, was very pocr..

Secramento River Sports Fishery Fvaluation and Census

; ) systematic census and evoluanticn of the Sacramento River Sports .
Fishery was undertoken by this cffice in August of 1947. The preliminary
work was devoted to exploratory inventories intended tu develop a pro-
cedure for representative coverage of the Sancramente fishery.- The:
Sacramento fishery was focund to censist mainly cf seascnal salmen fishing .
and winter steelhead fishing. There was scme fishing for -resident, summ@r
rainbow trcut. According to the prcliminary data gothered on salmon
fishing, the catch per hour varied between 0.041 in September and O, 058
in October. During the mconths September through December, 1947, approxi-
mately 3,252 king salmcn, weighing 62,440 pounds were taken from, the, -

_Socramento River between the upstream limits cf fishing ot Redding and the
"mouth of Chioc Creek by 23,420 fishing effcrts which représent.83,220
_hours of angling.

During the mcnths December 1947 thrcugh February 1948, approximately

3,808 roinbow-steelhead trout were taken from 106 miles of Snorsmento..
River by 10,913 fishing effcrts which represent 43,844 hours of angling.
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~ =After: the. slose of ithe fishing swnaon; ‘Febroory 28, n new sampling:
schodiile - and:systen’ of ‘coverage for the river: wereiﬁesigned for :
nrésults-of thei 1947~1948 ‘gtudy. It was”instituted:on May l-at- “the ‘Bes
gimming of the fishing senson in:1948. '

f@aﬁs fbr,?ish»Proteotibn'infthe‘Delta

Several conferences with State and Bureau of Reclematicn offiolals
resulted in formulotion of tentative plans for fish proteotion in the
'Delta Cross Channel and at the Delta-Mendots pumping plant. Preliminary
designs and ocost estimntes are now being made by the Bureau of Reclamation.
Thé plans for fish protection hdve not been nltered materially from those
reported earlier. ‘However, additicnal data have been seoured whioh prove
{the necessity fnr suoh 8 soraening and by-p&ss devioe.\~

‘Rdhubilitaticn of Convict Creek Fxperiment Stntion

Becaouse of unsatisfootcry cperatirn in the pnst it wos decided
“that revisicns in the ‘physioal layout of ‘the stream system Wwas necessarye.
Three .structures, ‘serving tc control water in the moin oreek and to provide
Water for nn 'additional chnnnel similar t¢ the mnin ‘oreek, were designed.
The U, §. Ferest Service nssisted materially in drafting the plans.
AMter some: deluys, bids were issued nnd by 'the close of the fiscnl year
oonstmiotion work was' under way. Assigtance from the Us S. Forest Service
hda ‘made possible ‘preliminary excavations ond a renlignment of atrenm V
Sections prior to the notual construotion of the ccntrol works.

Yeilowstbne Pork Investigations

"Preliminary investigatiOns undartnken in Yollowstone National Fark
Were designed to furnish infermaticn on which a thorcugh researoh progrom
00uld be developeds Dre O+ B. Cope visited the park and observed the
Spawntng runs and fish-oultural ootivities ourrent during the early’ spring
Menths,  Materinls ocllected by Dr. Cope are being worked intc a pre-.
liminary repcrt.

Méggg}laneous Servioes nnd Fxperiments

" Many miscellaneous aarvioea and experiments were conducted by this

“nit during this past year. Preliminary trials ¢f sonioc and electrieal
wdevioes for the ocntrol of fish migrntion were undertoken. Results of

886 trinle were nnt ccnolusive. Hewever, the trial served ns o ‘basis
or. future plnnning, and o more cnmprehensivo program is oontemplntedo

M randem sample of 1, 127 salmon- entering the Sooramento River fishery
was Gxamined Tensured, and weighed. Preliminary treatment of this ‘
Sample on the basis' of weight, length, sex, and cther ccmbindtions, indicates
that the gill-not fishery in the river is highly selectivc and that weight
or length frequencies camnot be used to determine the age of salmen
%tught by gill nets. Soales taken from the fish in this semple were
mOunted but have not been annlyzed.

BEEETS

, Dr. Oliver B, Cope ocmploted a detail to Alakka: during this year. The
“Purbose of this ‘detall was to determine the effeot °of newly developed in-
*eﬂﬁibides used in blackfly ‘and mesguito  control, on local fresh-water fishes
ondekhgyy foslss’ Results cf the fish and’ blankfly tests” have been’ traated
e prelimingry ‘report’ and’ are now’ 1nccrpbrate& 1h ¢wo manusoripts for
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puhlieation. By the.way-of ieymmary; +the: most effective’ insecticiaes

in blackfly control.which:oause-a minimun damage: t© fish-and fish food. -
crgonismas are: DDT in.epetone suspension:between: 0.3 end 16 ppm.j ohlorde?
in acetone suspension between 0.5 and 15-ppm.;  DDT in:fuel di1 solutién
between 0.4 and 10.pp.;  ochlordan in fuel oil solution between 0.5 and.

6 ppm,; toxaphene in ancetone suspengion between 0.5 énd '8 ppm, .

ATLANTIC SALMON INVFSTIGATIONS
George Ay Rnunsefell Chlef.

The investigatione«conoerning ftlnntic salmon, which wers started
on a smoll part-time scole in 1941 and ‘were all but discentinued during
the war, werc revived during the fiscal year- 1947. - This was:due in large
measure to the ncticn of the Maine Legislature in creating an Atlantic
Sen~-Run Salmen Commission:empcwered  tc manage .the .snlmon fisheries.  The
ngreement for oc perative snlmrn rehabilitation wérk, signed in Oétober,
1941, between. the Service and the two state fishery departments, hos been
,Supersedod by & new agreement, signed on June 26, 1948 between the .Servio6,
the, Atlantlio Sea-~Run 8almon Cemmissicn, -the Maine Mepartment-cf Inlond -
Fisheries and Game,-the Maine Department cf Sea nnd Shore Fisheriesy
nad the University of Maine,. This agreement.calls for full-ccoperaticn:
between these parties in conducting scientifie resenrch, in prepagating
and distributing .salmcn and in salmon managoment activitiess Office and
laboratory guarters have been furnished by the University of Maine, nnd:
personnel and equipment are being furnished in varying degrees by all.
parties to the cgreement.

Little Falls Stream cn the Moosehorn Nati nul‘Wildlifé Refuge hes
been selected ns an -experimental stream to démenstrate stecking methodse
A temporary weir fer.-counting the smelts placed in the stremm in the
fall of 1947 proved inndequote during the spring .of 1948 when the stream
renched appreximately 1000 cubic feet per seo~nd. Arrangements have
been made for the state engineer to-design an cdequate ocounting weir,

To study the foctors affecting survival, experimentnl sreas of the
stream have been fenced tn study survival of fry planted at different .
densities. Dr. W. He Everhart, Préfesscr of TFisheries at tHe Uhiversity:
is cocperating in. this experiment by moking @ quantitotive study of the
food organisma in the difforent strenm seoticns.

: PrOtection of fish frcm straam hnzqrds suah 0s ubstructisns, turbinﬁa’
cr pqllution, is o main cbjeotive ©of these investigntions, During May -
Drs Rounsefell visited severnl dam sites cn the Connectiout River and
.0bserved the existing fishways,. Loter Mr. Bcctt Rair, Service fishwoy
engineer, ancccmpanied Dr.. Rounsefell and Mr. Carl Crane, the State fishr
way engineer, in a survey of fishwoys on scme .cf .the principal Maine -
,rivers.‘ Since then Mr, Bond ond Dr, Rounsefell have been moking pree~ -
liminary cbservntions on the effioclency cof fishways on severnl coastgl ~
streams,. There. 1s need for better fishways. at several points.

Improved fish-cultural techniques for Atlnntio salmon are desirable .
~8ince it has not .been. proven that teohniques developed for trout are alwey
npplic&ble. In cne -experiment at present underwoy nt.Craig Brook Statkpn'd
& series. of .pends is Jbeing held with,shqllowwater, tc determine if, Anorens® p
- turnover. in the water will stimulnte growth and nid in disease. coptpols::
has already been. demcnsirated that. the shallow ponds eid.in. keeping. dowp!
excessive summer temporatures. 26



SECTIONOF : INLAND :FISHERIES.

‘GREA T-LAKFS INVESTIGATIONS
: . John Van Oosten,. Chief.

'GENERAL

Of major concern in the Great Lakes Investigaticns of the past fisoal
year has been the program for the study of* the sea-lemprey and the development
of methods for the control of that parasite. In previous years, because of
lack of funds, the Great Lukes staff hod porticipoted in the work of ‘the
Greet Lakes Sen Lomprey Committee (composed of the Great Lekes States, the
Provinee of Ontari¢, and this Service) only in an.advisory and ccordinating
%apaoitys Hewever, when funds authcrized by special sction of Congress .
(He Ju Res. %66, August 8, 1946) booome available.in 'the late summer of
1947, field studies were started and in the early summer of 1948 the ocntract
Was let for the constructicn of nn experimental weir on'the Oogquecc:River, .
& tributary ¢f Lake Hurcn. This welr is tc be operated by bioclogists cf '

the Michigan Department ¢f Ccnservation.

Aside from the sen lamprey progrem. the notivities of the Great Lakes
8taff were .directed-with one e¢xception toward the maintenance of -¢ontinuing
Projeots and. toward the ocompletion of investigotions stierted in earlier-
Years, Three publioations by staff members appesred during the fiscal year,:
thre;a were sent tc press, and throe manuscripts were ocompleted end accepted

jfcr publioaticn. A 1list of these papers is attached to.the present reports -

Close cdcperation with State, Federal, and cther agencies has continued .
to feature the Great Laokes progrom,  Indcod, many of .our mest important :
Projects, both past-and present, could net have been initiated cr maintained
On cther than o’ corperative basis. Dr. Van Ocsten has continued as Chairman
°f both the Great Lukes Sca Lamprey Committec and ‘the Great Lakes Lake
Tr°ut\Committee. o

88 Yamproy Program:
fburiﬁg.the'late sﬁmmer ond fall of 1947;'Dr.‘Ffdnk~W¢'JoBés and Mra

“Howapd g, Buettner made three field trips:.that took: them to perts along

the west shcre of Lake Hurcn, the enst shore of Loke Michigon, and o'

Wa“kegani Illincis, where they interviewed fishermen on the abundance;
dstribution, effects, habits, ... of the son lomprey and collected biclogioal
data on 1nke trcut, whitefish, nnd cther species kmown tc.be attooked by .~°
hat parnsite. Field studics were resumed:in June 1948 when they began an
®xtonded trip along the scuth shore of Lake Superiocr, interviewing fishermen,
®lleating date on lake trout, whitefish, ond loke herring, and examining.:
“oal 'streocms for passible spowning runs of the sea lempreys -

Almost ne infermaticn cn the lake trout, principal victim ¢f the sea
l&mprey, wes obtained on Lake Huron, where the stock of trout is 80 reduced
hat fishing for the species has been largely abandoneds -In Lake Miohigen,
Wherewproduotion‘is still considerable but appears to be starting.on a

,d?°lin°“ﬂlnrmingly.aimilur to the cne - that ocourred in Lake: Hurcn, the
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available evidence indicates +that relntively few loketroutiless thanﬁzew
inches long but nearly 100 pergent c¢f those 28 inohes or longer bear
lemprey morkse Between those limits the proportion of ‘marked fish rises
progressively with increase in length.

; Of great significance to the methcdology of the sen lemprey-lake' trout
investigations is the evidence from the careful study of 100 ‘specimens

from Mentague, Michigan, that the scales of the lake. trout, although by

ne: means easy to read, can be used for the analysis cof age and gruwth.

Investigatlcn On Green Bay.‘

,,f The first field Wbrk in the cd<perat1ve 1nvestigations of the fisharieﬂ
of Green Boy was carried cut in the latter half of May when Dr. Ralph 'Hile
of the Great Lakes staff and emplcyees of thé Wisconsin Conservation Depart-
ment. tagged 9,820 yellow. perch in southern Green Bey, taok scale aamples
from: approximately 750 yellow perch- and 250 1ake herring, and cbtained
other bioclogieal data. - ,

Age and Yeur—clnss Annlysls of Lake Erie Fishea.,

In this orntinuing prrject Dr. Jobes made age determinations frr
more than 2,800 fish from which sonle . SGmples ‘were crlleoted in Oetober:
and chember 1947. .

Growth of the Saginaw Bay‘Walleye.

‘ The bulk of the first draft has been campleted on the section dealing
with life ‘histcry in Dr. Hile's manuscript on the walleye and the walleye
fishery of: Saginaw Bay. ‘

Other Age. and Growth Investigati(ns.

The "annunl sampllng ¢f loke herring (scules frem abcut 450 fish) and .,
yellow perch (mere than 300 gpecimens) of Saginow Bay was -continued;: SoaleS”
cf about 200 smelt frem Green Bay and 100 frem Snginaw Bay were ndded %o
the matorials for Dr. Ven Oosten's general study of the growth of the. speoies'
Socales from appreximately 400 Suginaw Bay walleyes were collected to. deﬁermin
whether the recent high rate of growth was affected by the smelt mortality
of 1942-1945 and the resulting loss of smelt a8 & source of fcod.‘

Fishery Stntistics.

t
; In oontinuation fo the cooPerative arrangement with the. Branch cf
Commercial Fisheries, the statistics on the pcunds and value of the 1946
catch in the United States waters of the Great Lakes were compiled in the-
Great Lokescffice and forwarded to that agency. :

‘:Compilaticns of preducticn and filshing. intensity ond estimates of ,
abundnnee of the prineipal commercinl species in 1946 were crmpleted fcr-'
the varicus stotistical districts of the State of Michigan wnters ¢f the
Greot Lakes.  Summaries of 1946 prcduction by lake, month, and gear were
supplied to the Michigan Department rf Ccnseryation.
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‘WESTRRN FISH EULTURAL INVESTTGATIONS -
Frederio F. Fish, Chief.

GFNFRAL

The activities of WGstern Fish- Cultural Investigations during fiscal
Year 1948 were oentered et the Corvallis headquarters and at the three
mejor field laborstories located at beattle and Leavenworth Washington,
‘and at Anderson, Californiea.

. Work at the Corvallis headquarters was primarily administration, the
Preparation of reports and publications, and certain field investigations.

~ Several repcrts were completed, including: ¢the fishery section of .
the Service's Report upon the Corps of Engineers Review of Survey Report,
Willamette River and Tributaries, Oregon. Major menuscripts included:

"The Return of the Blueback Salmon t0 the Columbis River" by Dr, TFish;
"Correlation between Bactericidal Action and Fish Tolerance of the Hbmologues
3f T™wo Quaternery Ammonium Compounds"™ by Rucker, Ordaell, and Johnson; .

The Removal of Excess Nitrogen from & Hatohery Water Supply" by Rucker
and Tuttle; "Fish Culturel Procedures for Use at the Grand Coulee Stations"
&nd Recommended Procedures for the Sapwning-and Care of Salmon Fggs" by
Burrows; and "The Biologiocal Agsay of the Nutritional Velue of Certain
Selmon Cannery Waste Products™ by Burrows and Carrik.

Pleld Investigations

Field investigations underteken from the Corvallis headquarters in-
¢luded: (1) studies leading to the age classification of adult salmon
being spewned during hatchery operations and (2) an attempt to artificially
Propagate Alaskan pink salmon in a comparative test wlth natural propa-
gation. Field hatchery facilities were installed at the TU. S, Fishery
Laboratory, Little Port Walter, Alaske, and stocked with epproximately
200,000 pink salmon eggs collected from East Creek, Tebenkof Bay. As &
I‘esult of the fish oultural inexperience of the resident careteker at
Little Port Walter, only 10 percent of the eggs ocolleoted subseguently
hatohed, The Alaskan pink Salmon project was then abandoned pending the
availabllity of better facilities and trained manpower.

Marking Experiments

..+ Iwo groups of 1944~brood and blueback salmon fingerlings were fed
nutritionally adequate diets producing difforential growth rates, marked
With compenion marks, end-relcased during the fall of 1946 to determine tho
relation between the fingerling size at the time of liberation and their
Survival rate to adulthood. Reocoveries of returning throe-vear adult
fish from the Columbia River commercial fishery during the summer of 1947
totaled 69 for the larger size fingerlings in ocomparison with but 28 from
~the smeller stock. As a greator peroentage of the smaller size fingerlings
Might return as older~age adults, definmte conolusions et this time are
not warranted. :
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Another marking experiment was undertoken tc determine the feasibility
of downstream relocation of Columbia River blueback salmon. In a series
of three soparate marking experiments, a total of 64,532 marked blueback
salmon were released in Spirit Lake (Cowlitz River (Washington) drainage).
From these, onlv 15 adult fish were recovered from the commercial fishery
during 1946 and 1947. 1In another part of this experiment, 19,669 1943~
brood fingerlings werc released.at the Service's Little Whité Salmon
Hatchery during April, ‘1945, A total of 710 of these marked fish have been
recovered to date--and several others are known to have escaped capture
during the spewning operations at Little White Salmon Hatchery. It is
tentatively concluded from these merking experiments that relocation of
upper Columbia Rivér bluebacks to areas below MeNery Dam may have to be
considered primarily in terms of artificial propagation.

. Toward the c¢lose of the 1948 fiscal year, the third in e seriés of
marking experiments was undertaken at the Coleman Station with 1947-brood
fingerlings. As in the previous two series, applied to the 1944-1945
fingerlings, paired marks were applied to representotive hatchery fish
from the spring aend £all 'runs of the Sacremento River for release during
their first spring and first fall of lifes The roturns from the three
marking cxperiments shorld demonstrate the comparative efficiency of over=
summer rooring of these tw races’ of chinook selmon. 'In addition, a
group of late-running 1947-brood fallechingok fingerlings was marked for
recognition and released during the firet spring of life. The objective
of this marking experiment was to %test the feasibility of short-term,
large-scale, fish-cultural operations with the stock of Sacramento galmon
that will be least affected by construztion of the proposed Iron Canyon
Dam. During the fall of 1947, two-year and three-year marked stock, return”
ing from the two experiments previously conducted at Coleman, were recovered
during the hatchery spawning operations. The returns to dnte indiecate
no advantage to be gained through the coustly procedure of over-sumer
rearing, As the dominant age class (four-year-olds) will not return until
the fall of 1948, no definite conclusions are o8 yet warranted. The marking
experiments with the Sacpamento River salmon have beem conducted in co=
operation with the Central Valley Investlgations and with the Branch cof
Geme~fish and Hatchcries.

Nitrogen Superseturation Studies

These studies have included frequent asnaolyses of the Leavenworth = s
Hotohery well water supply (in which nitrogen supersaturation presents a ser
problem) and testing the efficiency of various experimental designs of
deareators 1n reducing nitrogen supersaturation to a satisfactory lavcl.'

Nutrition Studies

Studies in salmon-fingerling nutrition during fiscal year 1948 were
divided into two major categories: (1) the testing of ocertain dry meals
as supplements to & basic meat diet and (2) the growth potentials of certain
available hatchery foods. Of the supplemental fish meals tested under
the first category--an acetone--extracted salmon viscera meal, a' low-temper~
ature~-dried salmon viscera meal, and a "flame-dried" commercial salmon
offal meal~-all produced superior growth rates than were obtained from
the basic meat diet alone. No difference in growth rates was found betwee¥



The acetone~extraoted -and the low-temperature viscera meals, end both
‘Proved signifioantly better growth then did the flame-dried product..

- Kelp meal and apple pomece added to the basic diet showed no significent
improvement in growth rate over that of the basic diet alone, ‘

‘The second category. experiments were designed primarily to show the
growth potentials of certain available fresh products. Rookfish carcasses,
Which are fed extensively at verious state hatoheries on the West Coast,.
Proved entirely insdequete. Whole rockfish were found superior to the
rockfish oarcasses but generally a deoidedly inferior product.  Whole
hake exhibited an exoellent growth potentiale The experimentel fish did
deYel°p.anemia after the 8-week period on the hake diet, but the. growth .
Potential warrents further experimentetion with the product combined ;

N mixed diets containing other sources of the anti-anemia factor. Salmon

Sannery waste proved of extremely doubtful promise. Salmon viscera was

the only Pish produot tested which appsared nutritionally adequate in the
weeks of experimentation. The experimental fish receiving salmon

1scera~-either freshly ground or when ground, packaged, refrozen and

8%ored for several months--exhibited a welght gein exceeding 200 per

%ent of their initial weight in comparison with & 163 per'cent gain for

he beef liver controls, '

During the spring of 1948, an exporiment designed to further explore
‘the nutritional adequecy of the preground and packaged frozgen salmon-
Viscore diet was underteken. - The experiment wdas discontinued after &
2~Wweek period, for the experimentel fish exhibited definite evidence of
® pantothenio ncid deficienoy. Both chinook and blueback' salmon fingerlings
Were used in the test and three troughs were used for each species.: .
© results of ‘the 1948 experiment were in sharp contrast to those obtained
With blueback salmon fingerlings during the previous summer. Water
CMueratures prevailing during the 1948 experimentation, however, were
SOnsiderably lower than those during the summer of 1947. It appears,
8refore, that the salmon viscera prepared diet is adequate for bluebaok
Salmon when water temperatures exceed 50 degrees, but is inadequate at
®Mperatures below 45 degrees--probably because of .the constant vitamin
demang, but lower level of food intake by the fish at the lower water
®mperatures. Parallel experiments with frozen and paokeged salmon viscere
Were gonduoted with Seoramento ohinook fingerlings at the Coleman Lab-
Oratory during the spring of 1948 and were terminated with results identioca}
With those obtained at Leavenworth.

Egﬂl:gﬂpacity Fxperiments

An experiment was oonducted during tho summer of 1947 at the Leaven=
WQrth Laboratory to evnluate the carrying onpacity of the standard deep
tr°“8h8, the Foster-Lucas ponds, tnd 18-foot oircular pools. The results
indionte that 60 1bs. of blueback fingerlings, averaging 55 per 1b.,
€8N be ocarried in the stendard deep troughs with no secrifice in growth
rate. Results obtained from the Foster-Luocas ponds indicote a olose
%rrelation between the poundage of fish prosent and the incidence and
Severi ty of beoterinl gill disease, When the weight of fish oarried in

he ponds exceeded 1,000 pounds, the control of bacterial glll disease re-
‘Quired prophylactic treatments at two- to three-day intervals. Results
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obtained from the 18-foot cireular pools indicate a totalvcapaéity of
about 300 1lbse of fish averaging less than 70 per pound--or roughly
150 per cent of the capacity of the Foster-Luoas pond per unit of volume,

Disinfectant Studies

The routitie tésting of new and untried disinfectants for controlling -
hatchery diseanses “has continued at all three field leboratories.  Many
compounds were tested during. the year, one of whlch——pyridylmercuric '
acetate-~-appears to offer distinet promise. Considerable work has been
done with this compound in.the control of bacterinl gill disease and
other bacterinl infeotions., The effective concentrations, the toxiec
concentrations, and methods for applying tHis compound in pond treat-
ments have been studied. A technique of treatment has been developed
which, it is believed, will supersede other methods for controlling
bacterial disenses emong hatchery fish.

Hatchery Equipment Studies

Work at the Coleman Laboratory during the pnst, year consisted primarily
of the design and testing,af new types of fTish~cultural. equipment for the
incubation of epgs and fry. Of the many types of equipment tested, cne
appears to exhibit definite possibilities. This consists of a vertical
hatching cabinet which can be stocked with green eggs and which requires
‘no further attention--nside from routine malachite-green treatments
to control fungus when necessary--until the advanced fry are ready ei ther
for liberation or for stocking rearing ponds. This equipment promises
simplicity in operation. as well as a material savings in the oapital
investment required for hatchery construction for the equipment uses .
vertical space in lieu of the horizontal space bccupled by the conventional
type of hatchlng trough.



BASTERN FISH-CULTURAL/INVESTIGATIONS |
Eugene W. Surber, Chief. .

Fffects of Insecticides and Chemicals on Fish.

Two field projects with .DDT were carried cut im.cooperation with
the Rureau of Fntomology end Plant Querantine, Division of Forest Insects.
These were ns follows:. A mile seotion of St. Mary's River, Virginis,
Near 3tounton, was sprayeéd with DDT in fuel cil at the rate of one pound.
of DDT per nore, July 9, 1947. The DDT was applied by plane, but the
canopy of trees and alders over the stream in early July prohibited
MOst of the spray materinl from reaching the water surface. According
¥o quantitative determinations, only 0.17 pound of DDT per more aotually.
reached the stream, As part of the operation, fingerling rainbow and
brook trout were stooked in the seotion and additional specimens of these
SPecies were placed above, within, and below the sprayed seotion. The -
8tream had & good native population of blacknose daoe, stoneroller
Suckers, rainbow and brook trouts

Only cne of the trout held in liveboxes died during and immediately
following the experiment., Severaml small stonercller suockers, and one
fingerling rainbow trout were killed by the spraying. Blacknose dace
8nd other species of fish in the stream were unaffected. A mile long
‘88ction of Baock Creek, West Virginia, near Glengary was again sprayed
on July 23, 1947, this time with on oil spray of DDT at one pound per
Sere (0,27 pound deposited). ' In 1946, only a few of the native fishes
Were killed by a one pound per acre treatment of DDT appliod as & suspension’

8mount deposited on surface, 0,39 pound), However, with the oil spray,
8bout 7 times as many fish were killed. Spotfin shiners, stoneroller
Suckers, bluegill sunfish, largemouth bass, were much more affeoted than
during the previous treatment. It was conoluded that an oil spray was
Much more toxic to fish than a suspension of DDTs The damage over this
length of stream to the total fish population was not excessive con-
8idering the bonefits to man that might be deriveds It demonstrated
thet an oil spray at one pound per aore was dangerous to fish life and
Very destructive to aquatic insects.

"Pond and laboratory tests were made with several of the newer in-
8ectioides inocluding three isomers of bengene hexachloride, toxaphene, ~
chlordan, tetraethyl pyrophosphete, and parathion, .and bis (p-ochlorophenoxy
Methane. TField formulations of some of these inseotioldes were tried
first, of these, toxephene was the most polsonouse Solutions of this ,
Ohemioal in fuel oil end auxillary solvent (PD544-B) killed all speoies
Of fish at the one-fourth pound per aore rate (0.04 pspems). In aquarium
tests, toxaphene was found to be highly poisonous to small fingerling
trout, This chemiocal killed small reinbow trout at 0.005 p.p.m. (one
Part in 200,000,000 parts of water). Young bluegill sunfish, on the
Other hand, oould withstand concentrations of* toxaphene up to 0.01 pspeme
A field formulation of the gemma isomer of benzene hexachloride in fuel
011 failed to kill most of the warm-water species of fish even at 1
Peund per aore. Laoboratory.tests with the isomeérs inacetone solutions
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showed the gomma iscmer to be more toxic than aither the ‘beta Or the
delta forms., The delta isomer was fcund mere toxio ‘than ‘the betas '

In field formulations, chlorden was relétively non-poisonous o
fish at cne-fourth pound per ncre. In acetone,sclution, chlordan was:
found to be toxic at the 0.03 pep.m. level, Tetrnethyl pyrophosphate
was found to be toxic to fingerling bluegill sunfish.at about 0.3 p.pem.
Since this chemical hydorlyzes ond brenks ddwn rather rapidly,. it .
seemed to offer pessibilities-in the control of undesirable fish pop-
ulationis wherec it was desired to restock a pond within a relatively
short time after its: treatment to remove undesirable fish, With this
‘in mind, an experiment was conducted in cocperation with the Bureau
of Fntomology and Plant  fuarantine st Reltsville, Maryland. On May 11,
1948, a 0.61 nore pond (Cattail Pond) was treated with tetraethyl
pyraphoaphate at the rate of 1.2 p.pem.  Two-thirds of the 37 per oent
tetraethyl pyrophosphate solution was applied over the surface and one-
third benesth.the water surface. Most of the fish were dead within -
three hours after the applications The rate at which this chemical

broke down was determined by the addition of live fish to a livebox
placed in the ponde It required about 50 hours at a temperature of 72
to 78 degrees F. for the chemieal t0 break down to the point where it-
was no longer toxic to fish. TUnfortunately .this chemioal is highly
dangerous to humans ond must be heridled with extreme carcs ' ’

ParathiOn was texic to two~inch bluegill sunfish dt about the 0.2 p. p-m-
level; bis(p-chlorophenoxy) methane at 0.2 pipeme killed all ‘the 2.7
inch bluegill sunfish, while there was only 33 per cent mortality at
‘4he O.1 pepem. levels Both of these chemicals were the pure form dis=:
solved in acetone. ; -

ProPagation of. Pond Fishes.

In the pond program to determlne the value of inoculating water=- -
bloom -algae, two blocks of six ponds each were randomized according to’
whether they weré to be inoculated cr not incculated and whether they
were to receive one of two fertilizer -treatments, one omploying 50
pounds of. 10-5-5 inorganio fortilizer per acre per application, the other
100 pounds.of 10-5-5 inorganic fertilizer per acre per application.

Half of the ponds were inoculated with 1,000 gallons of water bloom algae
from a pcnd W th a very heavy bloom. The remaining six ponds

were not inoculeted. Slight blooms appeared in two ponds, but in splte
of the large quantity of inoculum and fertilization up to five appli- -
oations each, these ponds produced the same type of plant growths, in-
cluding surface scums and the coarser sutmerged aguatio plants which
have been characteristic of them during past secasons. '

Managament,of Farm Ponds,

Of five ponds stocked .during the spring of 1947 with 1,000 bluegill
sunfish and 100 largemouth bass- per acre, bluegills and bass hod reaohed
a size sufficient for the beginning of fishing cn June 22, 1948 in three por
Angling will be on & controlled basis to dotermine the effect upon’ tatal
productivity in pounds of fish per acre.

das
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In June 1948, o oovperntive agreement with the Wdst Virginie Con-
sorvation Commission was completed whereby sections of the South Branch
of the Potomec and the Cacapon River were set aside for the testing
of various fishery management practices, the object of which has been
to improve fishing in these streams. The State cf West Virginia hes
appropriated $5,000 to its Conservetion Department for the conduct of
this work, which will include collection of date on -the actual production
Of fish in these streems. At least one person will be employed on each
Section of stream to sotively patrol it tc sce that englers comply with
the regulations. “ o

Pollution Problems

The pollution problem on the Shenandooh River received considerable
8ttention by Messers. Henderson and Surber of the Leetown Staffs Mr.
Henderson found that the zinc oontent of the River water was too high
%o permit the existence of such aquatic inseots as the mayflies, stone-
flies, and oaddisflies. A mass meeting sponscred by the Jefferson
&nd Berkeley County Chapters of the Izaak Walten League was held in =
Charles Town on March 31, the purpose of which wans to foous public attention
On the serious condition of the Shenandoah River. On April 6, Mr.

. Surber and Mr. Honderson appéared beforetho Woter Control Board of

Virginia to testify on oonditions in the Shenandeah River before and
gfter'the construction cf the Amerioenn Visccse rayon plent at Front
oyal,

The Water Control Bonrd issued an order on May 12 requiring the
Americon Visocse Corporotion, tho principal polluter of the Shenandoah
Rlver, to .instoll equipment for the neutralizaticn end clarifiontion

°f its effluent all of the time by March 1, 194S. A

Studies are being continued on the River to determine its rate
°f recovery. ' ' '

The Fvaluaticn of Faotcrs in Trout Diets.

"Cod livor oil in the diet of trout" appenred in The Progressive
Fish culturist for April, 1948, In this paper it is shown ‘that the
1n01usiQn'of'a’small pmouht of ced liver cil in various diets improved
Yrout growth, genorally ot reduced ocste When cod liver oil is not
toc expensive, its inclusicn in trout diets is reoommondeds

A paper, "Foeding rates for trout, some considerations and tnbles"
18 ready for final typings It is thought that the tables of feeding
~ Tates will be of service tc praoctionl. fish-culturists and that the
disoussion will be nf interest to these and others. :

,"A somparisen of beef spleon and pork spleen in the diet of rainbow -

trdut £ihgqu1ngshj1a'beinngffered for publiceticn in The Progressive
Fish-Culturist. With the dry feeds used and under the conditions cf
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the experiment, 1os,see with pork. spleen (perk: melts)..were pearly, twice
as high as with beof splecn.

”A comparison cf cnttonSred ‘meal, soybeun meal peanut meal whent
fiakes ond two fish meals, in the diet. of fingerling trout" has been ,
prepared and. will be ready to offer for publicnticn as soon as it is.
typed. Losses. ‘were highest with soybenn meal, lowest with cottnseed
meal and white fish meal, Growth WaS much better with the fish meals
than with wheat flakes or the 01l meals. '

" “Churncteristics of some. hatchery diets; éspecially their content
of protein, fat, carbohydrates, certain B-vitemins, and added metals,
in relation to their success with rainbow trout fingerlings" WOS pre-.
sented at the Denver meeting of The American Fisheries Soociety by Dr.
Mottleys It has now been completed nnd submitted for publieation in. °
the" Tronsactions"”. White fish menl.and dried veast Wwere notable for
growth production. Partioulars as to the compcsiticn and value of
several effective dry mixtures (pnrticularly "L 44~9") are given.

In the light of recent findings, a number of trout ‘diets have been
designed for trial.  One new dry mixture. (L-48~1) is now being ueed ‘
at Leetown,ln place of L-44—9.

Thernpeutie Treatment of Furunculosis.

TWo impcrtnnt experiments were run. with the collaborutiOn of Dr.
Snieszko: one fer the conparison of various trentments for furunculosis;
. the other to test the effeot, on brown trout, of various sulfemerazine
dosage rutes.

1. Sulfamethazine, sulfethiezole (heuvy dosage rete) and sulfathiazol6
alternated with sulfamerazine were compared with sulfomerazine (the
standard drug for trcatment) and with untreated controls (2 troughs of
each). This was run in two ports, one with yearling, the other with
fingerling brock trout. With yesrlings the mortality in the untrented
ccntrols was almest ccmplete in 16 doys. At end of experiment (28 dnys),
mortalities were as follows: untreated ocontrols, 100 ‘per..oent;
sulfomerazine, 29 percent; sulfamer&zine-sulfnthiaznle, 43 percent;
sulfathinzole 76 perount, and sulfamethazine, 62 percent.

. With fingerlings (10 trcughs, treatment for 31 days, observaticn
for an-additionnl 17 days) mertality, although finally heavy in the
untreated controls, was much less acute, Mortalities were 1low in all-
treated lots and were ns follows: Untrented oontrols, 90 percent;
sulfomernzine, 7.6 percent; sulfemerazine-sulfathiazole, 5.5 percent;
sulfathiuzole, 11.4 percent; and sulfamethazine, i1 percent.

Important were the revelaticn of the great difference in the
courses cf the epizcotios in the two parts cf the experiment (yearlings
and fingerlings) and the apparent correlation of the effeotiveness . .
of the treatment with the type of epizertics However, prompt initiation
of treatment may largely explain the effectiveness of all the drugs 2
with the fingerlings.
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As in 1948, sulfathinzole was markadly infertor to sulfemerazine.
Although yenrling losses with sulfamethazine treatmémt wenahigh, beocause
they ceased early, this drug seems worthy of further trinl. Sulnmerazine
was ‘much™ the best in the acute epizootio.

~ The response of brown trout tc 0, §, 10 und 15 grams of
Bulfamerazine (in the food) 'per 100 pounds cf fish was tested with finger-
lings (10 troughs). The results emphasized the difference in response
with different species. Whereas, in 1946 it wes found that growth of
rainbow trout fingerlings was nct effected but that the growth of brock
trout was much reduced by dosage at the 10 and 15 gram rates, in this
experiment it was found that brown trout feiled to grow on diets ocn-
teining as little as 5 grems of sulfamerazine per 100 pounds of fishe
A8 in the other onses, dslike of the focd and consequent poor consumption
of food were apparent and sufficient explanntions of the poor growth
or lack of growth, :

. Neither the hemoglobin level nor the red-oell ‘count was re-
duced by sulfamerazine treatment, with brown trout. This should be
repeated with brook trout, and other susceptible specles. Not in this
experiment ncr in any ot Leetown was thare mortality nttributuble to
Bulfamernzl nee »

From the varying results with rainbow, braok, and brown trout
1t is evident that the response tc sulfomerazine, of all impor tant
8usceptible salmonoid fishes should be carefully investigated. It is
Planned t¢ make such & study with the Atlantio salmon as scon as those
8t Leotown beorme suffiolently lnrge. The effectiveness of sulfamerazine
treatment for furunoulosis has been proporly checked only with brook
trout, As soon as possible it should be tested with brown. trout with
“hioh a different dosage rate may be preferable.

"The value of certein drugs, espeoially sulfa drugs in the
treatment of furunculosis in brook trout, Salvelinus fontinalis" is
aPpearlng in Volume 75 of the Transmotions ¢f the Ameriocen Fisherles.

Society, "Dosage of sulfrmerozine in the treatment of furunoulosis in
brook trout (Salvelinus fontinalis)" (prepared with the colleboration
Of Dr. SnieszkG) In Volume 76, "Response of brock, rainbew and brown
trout to various dosnges of sulfnmerazine" (vy tho same euthcrs)in
Volume 77, and "Brock and rainbow trout treated with sulfamerazine and
calomel or sulfemerazine and carbarscne" (same authors) in Tho Pro-
gressive Fish-Culturist (July 1948).

"The fish disease know as furunoulosis, its dlagnosis and
treatment" {Gutsell and Snieszke) and "Valuo of various sulfonamides :
N the treatment of furunoulosis in brcok trout (Salvelinus fontinalis)"
(Snieazko, Gutsoll and Friddle) arc ready for publionticn, possfbly in
Veterinary journals.

The Development of PreVentive Trentments for Fish Diseases.

Fxperiments were started in Spring of 1947 and the 00mpletion of .
this geries 1s expeated for March 1950. For those experiments, most
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“of the ‘trout. prodyced ot tha "Leetown Station are divided intc batohes,\
,which receive various prhphylnctic troatments startlngens soon, a8 fry
begin to eat; and ¢ontinued until fingerlings or.yearlings are.remcved
from the statlcn.’ So far, it has been confirmed thet Rooeal prntects
trout from gill disease; calomel from cctomitiesis, and sulfemerazine
reduces the incidence of - furunculosis. During the 1948/49 season, oral .
immunizatirn of brock trout egainst furunou1051s is being tried.

Orel Immunizntlon of Trout Against Furunculosis.

' Contrclled 1aboretory experiments are being run at this time IJuly
1948). : ,

Investigatioh of ‘the Toxic Effoct Produced in Trout When Fed Conteminated
¥ood. ,

In January. und February of 1947 ooccurred a heavy mortality of
brook trout. fry. Bacteria were isolated from the diseased trc¢ut .ond :
from the meot fed te these fry. Mect was heav11y infectod with scveral
‘types of bacteria. As no fry were available, when the booterin were

isolated and studied, it was nececssary tc maintain the cultures and
to test their virulence or toxicity with the next year's batch of
trout.. Tests were ocarried cut durinr the lost quarter of 1947 nnd
the first quarter of 1948.

The eXperiments with the rainbow and brook trout fry indicated that
none of the bacteria isolated from the disvased brook trout fry and
from the meat were harmful, if fed to the fry during the first few dnys'
of feeding. These experiments indionted that neither the booterin
found in large numbers in the intestinal tract of brock trout fry, nor
‘the bacteria isolated from the food were responsible for hesvy losses
among brook trout fry in 1947. o

Studies of Gill Diseases.. .

TWd'experiménts on treatment ¢f bacterial gill disease (regnrding
its ethiology there is still & considerable doubt) were described in |
the repcrt for the second quarter of 1948, In the first .experiment
the ccuse of the disense was nct slear, at first, and various trect- -
ments were tried. It has been cunfirmed that pyridylmercurio ﬂcetate
18 more effective thon roceal in rémoving the bacteria whioh nre -
asscoiated with gill disease. As all rainbow. trout fingerlings were
also infected with Octomitus snlwonis, trentments with calemel and
enrbarsone were ccmpared.  Calcomel was found to be more effectivc in
the. removal of the parasites.

Rainbcw trOut flngerlinys used in the seccnd experiment were in=-.
feoted with gill booteria, Chiledon and Octomitus salmcnis. Single
treatments with pyridylmcrcuric acetate and s mixture of copper sulphate,
acetic aoid and cummon salt rémoved entirely the gill bacteria nnd
chilodon. The lcsses were the smallest in trout treateéd with . pvridyl-
mercuric acetate. Treatment with Calomel entirely removed Octumitus
salmonis. ‘
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Pyridylmercuric acatate was used on several cccasions in the
_routine trectmont of gill disease and external parasites, and tho
‘results were always satisfaotory. This chemionl is used now at the

Leetown station for the rcutine treatment ¢f externnl infections.

Generanl Diagnostio Service (Fish Culture)

All trout at the Leetown station were under ccnstant pathologiocal
Supervision. Whenever a disease was disccvered, treatments were rec-
ommended,, and frequently carried out by ourselves. Many-specimens
were sent from the eastern part of the country end several shipments
of specimens were received from the West. :

A Two mojor trips were made. On the firsttrip (August 20, to
‘September 3, 1947), o private trout hatchery at Wareham, Mass., the

York Pond staticn at Berlin, N.H. the staticon ot Boothbay Harbor, Maine,
and the staticn at RBost Orlend, Maine were visited, During this trip
information was also ccmpiled on the progress of the "investigations

Oon the lobster disease. This disense wns desceribed by Snieszko and
Taylor in early 1947 (Soience 105: 500, 1947) end further investigntions
8re being ccntinued nt the Agricultural Experiment Station, University -
of Maine, Oronc, Maine. On the request of Dr, Walford, information

Was alsc ccmpiled on the herring disease in Maine. Special reports

Were prepared in regnrd to the lobster disense and the herring diseasess

~ The second major trip was made in May (8-11) of 1948. U. S.
Fisheries Stations at Hartsville, Mass., and Fast Orland, Maine were
Visited, trout and snlmeon were examined and treatments were recommended.

SPECIAL PROJECTS

Disinfoection Of Rainbow Trout Eggs With Sulfemerthiclate.

During the last querter of 1947 an experiment was carried out
on the disinfecticn of trout eggs wi th sulfamerthiolate. It was
found that eges could be disinfected at variocus steges of their develop-
Ment without any npparent effect on their hantching rate, Results
Were described in The Progressive Fish-Culturist Vel., 10, No.3, 1948.

Ulcer Lisense

During fall of 1947 there was ot the Leetown Station an out-
break of ulcer disease among brock trout fingerlings. From the disensed
trout a new type cf bacterium was isolated., This bacterium is difficult
Yo grow., Ropented experiments indicated thot it is pathogenic to brook,
brown, and roinbow trout and was regulerly reisolated from the nrti-
fioially infected trout. During the last year much time was devoted
%0 the study of this microorganism and it is antioipated that in the
hear furture the investigeations will be sufficiently advanced to per-
Mit the publicaticn of the hitherto accumulated observationse
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Construction of the Experimental Troughs.

When work was started ot the Leetown station, there wcs no special
space reserved for the experimental treatment of trout. As the regular
hatchery troughs and circular pocls nre ¢ften in full use, experimonts
could only be run during a part of a year. Even so, the use of the
regular hatchery troughs was not cccnomical, requiring considerable
numbers of fish for practically every kind of experiment. In order
to remedy this situation, special funds were made available by the
Central Office, and eight regular hatchery troughs were converted during
the summer of 1947 into 24 experimental troughs. Each of the experi-
mental troughs is supplied with an individually regulated water supply .
and drain and any one c¢f them can be used independently of the cthers.
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FISH-NUTRITION INVESTIGATIONS
Arthur M. Phillips Jr., Chief.

NUTRITTONAL RENVIREMENTS OF FISHES

Vitamin Requirements of Salmonoid Fishes.

The study of the vitomin requirement of trout was continued this
past year. No difference was found in the requirement of brook, brown
Oor rainbow trout for nincin. Maximum storsge of the vitamin was found
When between 3,0 and 4.1 milligroms of niacin werc fed per kilogrom
of trout per doy. The totnl amcount stored in the livers wns found to
be essentinlly the seme for all threeo spocies of trout ot a given time
interval, but there was a difference between the two times at which
the analyses were mode. Temperature had no effeet upcy the requiremont,

The amount of biotin stored in the liver c¢f trout was dependent
upon the amount present in the foods There woas o diffurence in the
requirement between species. Brook and rainbow trout required between
6,780 tnd 26,880 milli-microgrmame uf biotin per day per kilogrem of
body weight ond browns botween 43,360 and 76,980. There wns nlso &
difference in tho totel liver stornge between species., Brock and
rainbow trout produced n maximum stornge of nbout 1,200 milli-miorcgrams
of biotin per grum of livor and brown trout about 1,100. There was
no difference hetween the two temperatures of the experiment but the
time of nnnlyses did have on effect.

Experiments nre now underway to determine the requirement «f breok,
brown and reinbow trout for folic ncide Considerable diffioculty is
being experienced in checking the analyticnl mothods but it 1s hoped
to have them working in a short while. WNo data is available for reporting
8%t this time.

Distary Supplements

The use of cod liver oil in the diet of breck, brown and raninbow
trout forms the basis for these experiments. To dunte the experliments
indionte that such an additicn results in a marked increase in the
grewth rote of brook trout but shows little if any increase in the
diet of brown nnd rainbow trcut. It oannot be stnted at this time
Whother these effects: arc duc to the vitamin A or D of the oil,

The chemicerl Thicuracil is being tosted in a diet with brock trout.
In higher nnimals the use of this chemical hns resulted in an increased
effioienoy in the conversion of focd inte flesh. Sinoce size is a
faotor (apporantly tco early use results in poor skeletel growth) these
OXperimonts have been underwoy cnly n short while and to date no results
Ave beeon cbtained. '



ANEMIA IN TROUT

Anemia in Trout

Studies upon anemia in trout showed that both pork and beef spleen
‘were as effective ns becf liver in preventing axemia in brook trout.
A new commercicl liver prcduct wne found to be effective in curing a
dietary anemia in brock trout. This is the first commercial preduct
found by this laboratory to have such an effect,

At present it is hoped t¢ continue ‘the nnemia work and oxperiments
have been set-up. Due to a lack of help and an increascd progrom it
might be necessary t¢ drop these studies from this year's program. A
cormercial dog food is hewever, being tested for preventicn of cnemia
an although for the two months period of the experiment 1t appecrs
setisfactory frem this point of view, it is much too scon to draw definite
eonclusions. '

STUDIES OF TROUT PHYSTOLOGY

The Effect of Metabolic Products upon the Carrying Cupncity of
Troughs and rPonds.

Preliminary studies of the factors affeciing the carrying capacity
of trcughs and ponds have shown that the offect cf water flow (cheanges
per hour) upcn ommonin produced snd oxygon censumed is grenter than
the effect of total velume. TUnder the 'conditions of the experiment
it wns observed thet, in mcst cases, the amount of oxygen consumed and
ammonia produced was directly proportional to the temperature and
inversely proportional to the number of changes per hour (flow), weight
of fish and volume of water. The per cent incrense in ammonia pro-
duction in all cases was considerably greater than the correspendirg

per cent incrense in oxygen ccnsumption. From these studies it is
concluded that the flow (water changes per hour) is more importnnt
than the volume in obtaining the most efficient use of a hntohery water

supply.

Lt present the results cf the above described experiments are being
applied and checked ngninst procticenl conditions in the raceway and
troughs of the production hatshery. -Since this program has been in
progress only a short while, it is nct pessible 4o report conclusions
or datn. .In general, however, the results obtained under controlled
econditions are being dupliented under practicenl conditicns. The pro-
duction of metabclic products is showing similar correlations with
ohenges in temperature, flow and volume.

Fffect of Nutriticnal Factnrs on Ege Production.,

This project wns formerly assigned to D« W. Slater, whe has resignede
I% is hoped that some of the studies will be made ccnoerning the effect
of dietary fot upen the fat centent and type of fat of the eggs of
brood brook stccke These experiments are now underwny in & preliminary
monner and only if time permits will they be carried through to completion’
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The Development and Testing of Prnoticol Diets.

L liquid fish preduct was found to be equal to white-fish meol
when inccrporated in the stendard Certland No. 6 dry feed mixture.
This product offers a substitute for white-fish menl, which is now
diffioult to cbtain. The addition ¢f kelp meal resulted in no bene-
fieinl effects. No difference was found between beef or pork splecn
in regard tc growth, mortelity or conversion when fed in the diet of
brook troutbe '

The use of n domestic brand cf paprikea in the diet of breok trout
for coleration at n 2 per cent level produced the quickest ond mest
soonomioal results.

At present severnl dlets are belng testod.s One diet containing
cooked pinto beans has been inferior to the standard No. 6 diet when
fed toewmook troute The amount of growth produced is decidedly inferior
although no excessive losses have resultede A commercinl product
(BY-500) is being tested os o possible substitute for dried skim milk.
To dote the results compare favorably with the milk-conteining diets.
The commercial dog food (NDesh, Armeur and Company) has been o satis=
faotory substituto for cne half the crdinary meet products in the diet
of brook trout, but when it hus been used as o scle source of food
the growth rate has been very slow. No¢ losses ¢f eny ocnscequence have
resulted frem its uses The uso of a blewer feed (Cortland Nece 6) has
produced as good & rate of growth es the standard ricer feed.

The Rffect of Diet Upon the Chemiocal Comprsition of the Trout Body.

This is a new project necessitated by the new co-operative projcot
with Cornell Univorsity and the State of New York. Several diets
centaining different meats and ccmbinntions of meats and dry feeds
are being fed tolrock trouts These trout will be analyzed frcm time
to time to deotermine the fat, protein and ash centent of their hodies.
The first analyses are underway but no date have been collested for
reportings A total of 12 combinations of meants and meats with dry feeds,
are included in these studies.

In-Service Training Sohocl for Fish Hatchery Personnel.

The classes for the current fiscnl year werc ended with e pionioc
en May 16th. For the yeor 24 4-hour classes were held, - In addition
3 extra olasses were held on Saturdays., For the first time 6 additicnal
clesses were held for 3 of the men in Govermment regulations and "red-
tape". These 3 men had no previous experience in cffice work. Mr.
Lund wrote lessons in outline form and conducted the classes. A total
of five "students" attended the olesses this yenr and proved to be
Pery oo-cporetive ond willing, A general report will be prepared upon
this projoct within the near future. ‘
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Children's Fishing Prcgrem

This is a new progrom held for the children of the City of Ceortland
as o co-operative project between the Fish and Wildlife Service and
.The Cortland Roctary Club. £ section of Otter Creek, running through
the city was blocked off with racks, stocked and-interested children
were allowed to fish for one day 2 %o 8 P.', The nge 1imits were 7
to 14 years. Persons nssigned tc help the ycungsters nhd a geme warden
was on duty to help teach the children whnt he.is like and why he is
o necessary perscn. The no. of fish stocked were as follows:

Brook trout -- 241
Brown trout ~- 16
Rainbow treut~ 2
Total - 269
The child?en tocﬁ o8 follows:

Brork trout-- 174

Rrewn trouti-- T
Roinbow trout- - 1
Totf\l_. 182

This gave a catch of npprnximﬂfclv 70 per cent. The numbér of
children fishing and the nunber catching at leest one fish were as
follows:

No. Fishing Nc. Catching at Least one fish
Boys -- 176 ~ Boys =~ 79’
Girls-~ 21 - Girls-- 6

Total-~=~197 ‘Total~=~- B85

Thus 43 per cent of those fishing cought al least one fish. The
program attracted widespread attention and stirroed considernble interests
ts a whole it is felt the program was succesful and worth while. The
program is nlready under way for the current year snd the fishznp will
stort July 12th, 1948. :
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SECTION OF MARINE FISHFRIES

SONMTH PACIFIC FISHERY 'INVES TIGATIONS
Q. F.. Sotte, Chief.

GFNFRAL

Thu tonnage landed during the 1947~ 1948 pllchard season was ‘the
lowest since 1923-24. . There were virtually no landings at Sen Frenois-
cc, relatively few nt Monterey and the catoh at San Pedro wes below
ncrmal, The total catch feor the state was conly 110,000 tons. The
sltuetion wns no better in the Pocifio Northwest, where less. than 9000
tons were landed.

, In cur cpinion the immediate causes of the abrupt decline in catoh
eare the following: (1) pocr survival of the year-classes resulting
from spawnings during 1940 through 1945, whioch has undoubtedly lowered
the abundance level of the stock as & wholu, and (2) o probable change
in hebit pattern of this reduced stoocke.

Continued industry interest in pilehnrd résearch is ovident. Funds
from the Stnte Legislature have become - avaeilable for pilchard and coeano-
grophic rescarch by Soripps Institution of Oceanography and additional
funds arc available as the result of n specinl fifty cents per ton tax
on sardive landings. Plans for g oooperative expanded pllchurd re=-.
~ search program hnve been formulated by the Scripps Institutien of Oceano-
graphy, the <alifornia Division of Fish and Game and the Fish’ and
Wildlife Service. Progress in putting these plons into cperation has
been disapprihtingly slow. ,

PILCH/RU FISHERY DYNAMICS

Size and Age Compositicn of the Stock.

Age ocmposition, ns determined frem sonle semples, ?f the 1947- 48
commercial catoh was determined in oocperatlnn with California biclopists.

The fish tnken in tho Pacifio Ncnthwost were predominantly old
fish, the 1939 ond 1940 year-classes being token in largest numbers.
The 1946 yoar-olass was overwhelmingly dominant in the small Montozmy
oatch, while the 1945 year-class was of greater importance in the. San
Podro catch. It is worthy of ncte that the 1946 year-olass wes present
in Oregon landines, where such ycung fish-ore not usually teken.
Howover, dotermination of whether or not this year-class is successful
one and whether it was spawned in the north to n greater extent than
ﬂther recent yenr-olassos must await further. observaticns.

Detorminutinn of Ages of Pilohnrd b Means of Otoliths nnd
Age Compesition of Unlifornie Catches in the Seasons 1 5 Z-53.tc 1937-38.

i Comparisons rf'ﬁge-readings cf. otoliths aﬁd soales cbtained £ rom
the same fish have been ccmpleted. . Tho results indlomte that deter-
minations c¢f age by means of otoliths are on the nvernge at least ns
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relioble as these determined from scale. samples. A report con the re-
sults of this study is being prepnred by Mr. Mosher.

TDuring the year, ctolith collections frem Montersy for the 1932-33
and 1933-34 senscns, toteling about 2000 specimens, were read by Mr.
Mosher. Abcut 2500 samples frcm the San Pedro fishery for the 1932-33
and 1933-34 sensons were read. A preliminary tabulaticn of the age
comp051t10n cf the commercial catch at JOntcrey and San Pedro during
‘+hcse two seascns was begun.

RECRUITMENT‘OF PILCHARDS

Spewning Surveys of 1939, 1940 and 1941.

Work has been ccmpleted on estimatien ¢f total numbers of pilchard
eggs and larvae off southern Colifernia and two reperts have been pre-
paored. Werk is progressing on ancther paper denling with sherf-distance
varicbhbility in ccnecentration of cges nnd larvae of the pllchard in the
sen.

Correlation e¢f Sizes of Yeor-Classes with Metecrclogical and
Ocennic Conditicns.

_ During the yerr we received n number ¢f series of bathythermograph
obscrvations trken by Const Guard weather ships, running tc and from
staticn, from Seattle and San Francisqc. Although the cbservations

are not always corefully teken, the bnthythermcgrams are of value in
assessing the cceanie ctndltlons frem month tc month, nnd vnriatinns
from seascn tC Season.

Barcmetric pressure datr have been oxtracted from Wenther Burean
recorde ot San Francisco airport to fill gaps in the serics for the
lest seven years. Pressure gradients indiontive of alongshcre wind
nre being computed; through their influence ¢n the upwelling process
in the sea, they may be of significance in the s+udy of fluctuations

in ccennic conditions.

Offshorc wind and weather forecasts for the central Cnlifornia
const, made twice daily, are furnished to us by the wenther bureaus.
Fxtracts are mnde of doily wind ferce and directicn at severnl ob-
servaticn prints for correlating with other dote dealing with influence
cf wind cn the upwelling process off central Cnlifornia.

Fxperiments with Plankton Catohing devices.

A high-speed, self-motering plankton colleotor was tested by
Lre. Ahlstrom during n cruise of the "FE. W. Scripps" off Lewer Celifcrnit
during Februery 2 to 20, 1948. The instrument towed well at nepr-
surface levels. The volume ~f water strained wos in excess of the
amount predicted frem length of run and mcuth aperture. The ccllecter
tcok numbers of eggs and larvee and gove indicetions ¢f being mere
effective for ccllecting the ldrger larvae during deytime then eccn-
venticnal gear. The materinl token in the collector hus been separated,
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steged, and tabulated and will be reperted upen in o Jnint paper. by
Dr. “hJstrﬁm and J. L MoHugh cf Soripps Instltutlrn of Ocennography.

“FFFPTS ON FISHES OF mH“ ATOMIC FY.PLOSTONS -

Resurvey of,PelngiciFishes iﬁ‘19475

During the greater part cf July ond August, 1847, Mr. Marr and
Dr. Smith, assisted by three commeroinl fishermen, participated in the
Bikini Scientifio Resurvey. Trolling operaticns were carried out
from 18 July teo 26 August in tho vieinity of Bikini end Rengerik Atolls.
The cntch ommsisted of 692 fishes distributed among 18 species. The
speoies list for 1947 is virtually identionl with that of 1946, The
bont eatoh date have boen ennlysed, levels of abundance ccmpored between
the two lccalities and for the two seascns, 1946 and 1947, and s
terminal report has been prepared and sulmitted.

Biolegy of Marshall Islands Pelapio Fishes.

During the 1947 Bikini resurvey, extensive mcrphometric mensurements
were made on 215 fishes of five speciles: yellowfin tuna, coeanic skip-
Jack, bluck skipjack, dogtooth tuna and twe=lined mackercl. A reference
ccllection of the tunas was preserved and ocnveyed to Stanford.

Orgnnization of the morphometric date in o manner that will permit
comparison with similar date from rther regions hns bheen lorgely com=
pleted., Preliminary results indioate that the yellowfin tuna «f the
Marshall Islands aren differ significantly in several respects from
these exomined in Costa Rice and reported upon by Mr. Schaefer.

Fvidence wns obtained which indientes scme spawning by cceanic
skipjnck ond yellowfin tuno in this region.

PRELIMTNARY INVESTIGATICNS OF PLCIFIC TUNAS

Studies cf Centrnl fmericen Tunas.

Analysis of the cbservaticons rnd colleoticns relating te tunas,
mnde off Centrnl fmericnn in cenneotion with the 1947 operations of
the "Pncific Explorer", have been virtually oumpleted and several reports
prepared. Imprrtent ameng the results were the tnking of pest-larval
and juvenile speoimens of yellowfin tuna, coeanioc skipjeck, black skip-
Jaok and frigate mnckerel.

Studies ¢f tho collecticns of balt fishes, tuna stemnch contents
and night-light oclleotions have not been underteken due to lrck of
funds .

Studies on Centrnl ond Scuth Pocific Tunas.

/A fow tunas were token by trolling from the "Alaska", but no schocls
were enocuntered that oculd he set on with purse seine. According tc
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natives, the "/laske" was not in the Marshall and Crroline Islonds
during the best seascn for tuna. :

The staff cf the "Oregon" studied the bait situaticn in the
vieinity of the islands that were visited. It is possible to obtain
silversides (Ino) at a number of places by the use of beach seines
cr by using nets set under lights at night. WNo success was had in
catching bnit. with a lamparé net, the usual methcd used by tuna
beats off Mexice and Centrsl fmerica. - The silverside can be kept
for some time in tanks with circulating water. :Only a small quantity
of tuna hns been teken by thé "Oregon".

48



NFW ENGLAND FISHING BANKS INVFSTIG!TTONS
Wl]linm F.. Royee, Chief,

GENFERAL

Moving of. the central office cf the Investigntion from Combridge .
to the Fisherie¢s Laborntory at Viceds 'Hele, Mass., was acgomplished
during the year. The mew loontion hes mony ndventages inoluding dook
spnoes and aquaria, extensive laboratery, office and stornge space
all of which are needed ncw that a research ship is being operated in
this area.

Reoonversirn of the pre—war trawler Hhrvard which’ had been made
into the war-time 1.S.6,G. Bollefonte, intc the present Albatross III,
was completed during the year. Commissioning of this rescarch vessel
tcok place cn March 19 at the Bosten Fish Pler. Secrotary Krug made
the principal address at the commissxoning. Director Albert M. Day,
Chief of Division (Bronch) Filmer Higeins, Ohief of the Seotion «f Marine _
Fisherics, Licnel A. Walford, and prominent pecple in the industry
spoke at the cocasicns Several hundred interested pocple nttended
the ceromcnies nnd the 1unoh0ﬂn provided by the Massachusetts Fisheries
A ssHointion.

Flounder Studies‘

Twe of the first trips ¢f the Albatross III were spent in tagging
yellewtail flounders for the purpuse of determining independence cof
stocks, migrations and mortality rates. Other flounder research during
the year was concentrnted upcn writing up abundance, growth and
migration studises of yellowtail., The collecticn of some basic. data
was discontinued due to shortege of personnel.

Savings Goar Studies.

The Service has reccmmended tu¢ the industry fer scme time the
desirability cf ndcpting o large-mesh cod énd for use in ctter-trawl
fishing for heddock, ccd, and other groundfish. Among the things
Preventing the adoption ‘of this conservaticn measure has been the belief
of seme pocple in industry that such large mesh, although releasing
mesy bnby fish, will not relense them in a live conditien., Prelimi-
nary oxperiments to test this theory were undertaken cn early trips
¢f the Albatress IIX. Baby haddock which pnssed thrcugh the rec-mmendod
large mesh were caught in a fin-mesh covering, brought t¢ the surface
t&gged ond relecseds. Thé number ¢f these fish that are reonpturad
by the commercial fleot is oxpected to give scme indicaticn of the
survival rate ¢f relensed fish.

Haddeck Studies.

The handdock research staff, restricted by the diversicn cf perscnnel,
ottempted to get impertant phases of the 17-year study in shape t¢ be
publishod to refine recommendntion fer protection of baby haddeok, to
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bring results to research to the industry, to cooperate with the
htlantic States Marine Fisheries Commission in the drafting of con~-
servation measures, and to take vart in discussions held by the State
Departmert on the pronosed Internationsl Treaty for the Northwestern
ptlantic Yisheries.

) During the vear, the most extensive destruction of baby haddock in
recent years onthe New Fngland Ranks focussed increased attention on
the necessity of adopting e conservation progrem for haddock. During
the calendar year of 1947, at least 17,000,000 baby haddock were
killed and discarded on the New England Banks b the otter-trawl fleets
"These fish were almost all 2 year-olds, product of the 1945 spawning.
Knowledge of mortality and growth rates enabled us to estimate that
if these fish hed been spared until 1948, it would have been possible
for the industry to have harvested en additional 30,400,000 of good-
.sized haddock.  These flsh would have beén worth about $3,000,000
(ex~vessel prlces only) and would have represented & potential increase
in production of over 30 per cent. In additionto the 17,000,000
kllled and discarded, another 14,500,000 of the larger members of this
. year class were brought to port and marketed ns extremely small-sized
scrods O the total number of haddock from The New England Banks landed
in 1947 (37,931,000), the landings of thc 2-year o0ld baby fish smounted
to over 38 per cent. At the time of writing (July 1948) the result
of this waste of potentially-valuable haddock is being reflected in
poor cetches, and even some broken trips on the New England Banks.

Research Vessel Activitles.

Personnel of all projects of the New England Fishing Banks
Investigation have been drawn upon to operate the Alhatross III, to
plan its research program, and .to integrate such research activities
with existing shore based studies. Wollowing the experiments on
savings geer, & sempling program has been ‘designed to undertake the
first census of groundfish on the Wew England Banks. This census,
and others to follow, will provide an inventory of the numbers of each
size ond specles of groundfish, a more accurate measure¢ of changes in
the size of the supply, and counts of young fish destined to enter
the commercisl fishery in future years. All of these data are in--

" dispensable if predictions of future fishery success and the develop-
ment of methods of increasing the total yield of New Fngland groundfish
are to be obtained,

~ In addition to savings gear experiments and census operations,
other projects plenned included the tagging of -various species of
groundfish on the offshore bonks, for purposes of determining indepen-
dence of. stocks, migrations, and mortality rates, ond an evaluation
of the effect of prolonged otter trawling upon the basic productivity
of the banks. '



NORTHFRN NEW FNGLAND IHVESTIGATIONS vy
Alfred Perlmutter, ‘Chief,™ -

‘ThéuRdéefiéh‘AndlﬁbSefish'Fishery.

Finnl rev1sion was made of the paper titled "Age and Growth of
Imma ture Rosefish in the Gulf of Maine and off Westren Novae: Scotia" -
by Messrs.. Perlmutter and Clarke and submitted to Washington for pub=
lication. An initinl'draft of a paper. on "The Positional Pattern of
the Copepod’ Pnrasite, Sphvrion lumpi, on the Rosefish, Sebastes marinus,
end 1ts Relationship to the Behavior of the Figh" was prepared by
Dr. Perlmutter.

History of the Fiéhery.

b detniled record of the history of the rosefish fishery is being
‘kept as an aid to interpretation of the changes in the ocatch and abun~-
dence of rosefish. The large rosefish ontch in 1947 was due to a oon-
tinued expansion of the rosefish flsherv to the more distant Nove Scotian
grounds resulting in a greater percentage of rosefish then ever belng
token from Nova Scotian wateérs, FExploratory trips have also been m de
to the Newfoundland banks oand it is antioipated thot if present economio
conditions continue these will be more heavily exploited in the very

near future.

Age and Rote of Growth on Verious Fishing Grounds.

From a preliminary study of the sonles of immature rosefish Messrs.
Porlmutter and Clorke showed this speoies to be extremely slow. growing.
The same technique of scale reading was applied to the older mature
fish predominating in the commercianl catch, but it was found that (possibly
because of the slow growth rate) the annuli were ocrowded and ill defined.
A study of otoliths of commercial-size fish has been initiated and
improved; simplified techniques for the preparation of the otolith
mnterial are being evelved.

Independenco of Rosefish Stocks on Different Grounds.

Fishing concentrations cf a sample fleet of rosefish vessols ve
been plotted for the years 1942 through 1947 and indionte six major
areas of oonocentration in the Gulf of Maine: namely, Grand Manen,
Mt. Desert-Matinious, Monhegan-Jeffreys-Platts, Fast of Gloucester=-
Highlands, Channel, and Cigar Ridge-Cashes, In adiition preliminary
study of fishing concentrations on the Nova Scotian Ranks show three
major areos; Browns Bunk, Sambro and Saoble Island. Meristic counts
have boen and are being token throughout these arens and in cocperation
with Dr. Templeman, Dircoctor, NewFoundland Government Laboratory,
somprrative study of the pepulations of roscfish along the American
shore is contomplated.



Slze and Sex Composition of the Ccmmercial Catch on Varlous
frounds and Population Dynomics.

It has been reported previously thnt length frequencies of beth
males and females for each year from 1942 through 1946, for each bio-
legicnl area, show o progressive decrense in the number of mature fish
and’ a ‘éorresponding increase in the number of immature fish. This can
be explained by & study of the relative abundance of the mature and
immature fish during the period in- question, which shows that yearly
recruitment has been constant but that the abundance of the large mature
fish has dropped almost 40 per cent. However, in 1947, with recruit-
ment still ot the same level, there was nc further: dccllno in the
nbundnnce of mature rosefish, suggesting the possibility that equilibrium
hed heen reached between recruitment and catch.

Abundance of Rosefish.

Nata on the abundance of rcsefish have been cnmpilod for ono sample
‘fleet of Gloucester rosefish draggers and 8 seccnd vessel sample is
being studied ns a further check. : .
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VIDDLR ATLANTIC INVRSTIGATIONS
' “Nlinton F. Atkinson; Chief.

'RESTORATION. OF SHAD.

Scale Analyses - Correlaticn with Fishing Bffort and Catch.

“The results of studies of sonle.snmples from the shod runs in

' the Hudson River show that since 1939 ths total mortality rnte has
fluctusted somewhat from yeor ‘to year but in the main has gradually
deoclined from.slightly more then 60 per oent to less than 50 per -oent
“'of. the runs; ° that the population is now made up of all olasses from
virgins to. seven year repeaters;  and that the inorement of virgin
shand has fluctuated widely with extremely low inerements in 1943 and-
1946, As n consequence, the runs deorensed in size from about 9,000,000
pounds in 1942 to 4,000,000 pounds in 1947. The avorage welights of
shad, taken in 1948, crmpare olosely with the average of former vears
but therc is a notioceable. difference in the weight «f shad cf the
same length, both male nnd femnls, tken in 1941 and in 1948- the
1948 fish being the haavicr,

Soale samples from some rivers were inndequate and methods for
collection in these arens must be expanded and impreved. A lorge -
number of semples from the 16846 run of shad in the Connoctiocut River
were rend but nct analyzed beonuse there is some doubt thot the collections
are representative of the total population, Scmples token frem shad
runs in the Delaware Piver and the rivers in Maryland ond Virginia
were too small to give reliahle datn. Inoreased funds and personnel
are needed to ocover this territory as thoroughly ns the present sizo
and proposcd plnns faor the restoration of -the fishery warrent.

Migrat&on and Mortnlitv of Shad.

Fvery year, from July to September, large schools of shad appear-

off Mt., Desert Rock, Maine., In the cnnual repert for 1945, tagging
cf ghad from these schcols was preposed in-order t0 determine thelr
peint or peints of origine On August 28, 1947, 236 shad were cheek-
- togged frem two soheccls off Mt. Desert Rook. By spring nineteen cof
the togged shed were recuptured in rivers of Georgia and North Carcline,
in Chesapecke Ray nnd in the Hudson ond Connectiout rivers.. Apperently
adult shad from many rivers occungregote in mixed schoels to feed in
the vieinity of Mt. Desert Reok in the summer. No juvenile shad were
tnken or seen in the sochools from whioh'these shod were tagged. Mr.
Soattergood reports that small numbers (hundreds) of them have .been
taken near shore in herring weirs in summer. Smnll numbers (hundreds)
are nlso ooptured wi th white beit nlong the shores ¢f Long Island in
* winter, but, as yet, no lnrga cﬂncentration of young shad;hns been

loonted. ~

At the raquest of the Atlantio States Morine Fisheries Commission,
specifio suggestions were made for regulating the shod fishery cof the
Delawnre River to prctect it during the period of restoration when the
barrier of pollution is romoved, It is important to establish sound
conservaticn praoctices now, in order to speed restoration of shad as
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conditions in the river prcduce o anOrable habitat for. their aotivities-

The Shad Research COmmittee of the Ltlantic States Marine Fisheries
Committee was advised cf the cendfticn of the Hudson River fishery and
a plan for ccordinated research toc be participated in by the States of
New York, New Jersey, and Ccnnscticut and the Fish nnd Wildlife Service
was presented at its last meeting. ‘

During the sumer of 1947 shed were rearcd in ponds rt Fairlee,
Marylend, and Harriscn Lake, Virginis, to bring them to a size large
enough’ for tageing in order to learn the age at which shad rench maturity,
since annuli on the scales are obscure, nnd to test the velidity of
the parent ‘gtream theory in relation to shad pepulations.  The ponds
were sterilized to rid them of predators, then fertilized and the larvol

shad introduced. . }h 1cial feeding wns begun lete last summer but
the young fish did/grow lerge enough for tegeing until late fall by
which time the water tempera+ure was s0 low few ¢f the fish survived
the tngging operaticn.

This spring a pond at Ft. Belvoir, Virginia, wns stocked with -
shad larvae for tagging this fall, . Continuous feeding since early
July with menheden menl shonld bring thom to a five inch length well
before cold wenther. The tagged fish will be held in ten':s of saline
sclution nt the pH of blood until the wound is healed and tagging mor-
tolity appenrs cimpletec. The remaining fish will be liberated inte
the Potomnc River.

Trends of fbundance ¢f Shod. -

" “Therc tre current ceteh figures for the shad fishery of the Hudson
River cnly. These are published daily by the Market News Service for
Fulton torket, New York City. Fulten Market receipts cover from 85
to 90 por cent of the catch. They do nct include loeal sales up river
or along the New Jersey Coast. Nevertheless they cover the bulk of
the catch and have the ndvantnge of being available ¢n the dnily basis
within one cr twe dnys after the catches arc made,

The ocatch ¢f shad in the Hudson,,as fellowed by receipts on
Fulton Market, drcpped from o high of 5,000,000 pcunds in 1944, at the
rate of 1,000,000 pounds per year until the 1948 season Just post,

~when receipts rcse 263,000 pcunds nbove the 2,000,000 pounds taken in

1947. ;

In the Cdnnectinut River, the latest figures available are for
1946. The catch in that yenr was the highest in the history ¢f the
fishery, The trend of this fishery has been sharply ‘upward sinoce
1931, the number of fish caught.in 1931 being 18,000 occmpared with
222 OOO in 1945 end 302,000 taken in 1946. Although the number of nets
‘fished incrensed from abcut 70 (1932-1942) tc 100 in 1944, the total
mcrtality rote meanwhile dreopped from 80 to 60 per cent. In 1945, the
number of nets was increcsed to 136 and the following year was almost
. dcubled, being 201 in the aggregate.. The cateh of shad per net fell
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off somewhnt the last twc of those years, indiocating that the inorease
in the size ¢f the population was at & lower rote than the increnss
in the number of nets

The record catch of shad fer the Delaware River system by New
Jersey fishermen, with the types and amount of gear employed, has been
brought up to dete. There are nc officinl records of the shad caught
by Pennsylvenie or Delaware. The oatch in Delaware is thought by State
Offiecials to be & very considerable part of the total catch, but very
few shad are taken by the three or four seine fisheries in Pennsylvanieo.

The catch records in the Chesapeake Bay region are alsc incomplete,
but those which are available frem Service sources and the State of
Meryland Department of Research and Bducation are tabulated in as much
detnil as is cbtainable from field nctes.

‘ Interdepéndencé of Stocks of Shad along the Atlaontic Coast,

Collection of dato cn racianl charncteristics of shad from several
rivers is ocmplete. ' They hnve been tabulated and graphed. In order
t¢ determine the lineor cembination of the meesurements and cocunts
which will give the smallest pessible frequency cf misclassificatiocn,
fhe discriminant function will be found for the distinguishing charnoter-
Stics. : ~

Survey of Shad Fisheries of Virpinia.

This study, bosed en all data nvailadble at the present time, wns com-
Pleted and a repert with recommendaticns for future conservation, for
bettor catoh statistics and for more intensive study of the fishery
Wis submitted early in 1948 by Louella E. Cable and Fdgar H. Hellis.



GULF FISHERY INVESTIGATIONS
Willinm W. Andsrson, Chief.

SHRIMP

Preparation of Shrimp “anuscripts.

Two manuseripts, "The Shrimp Fishery of the Scuthern United States'
and "Farly stages in the life history of the common marine shrimp,
Penreus setiferus (Linn.)" have been approved for publications The
fellewing moanuscripts are in the final stnges cf prepnration:

1. Observaticns on certain phases of the repreductive cycls in
the commen marine shrimp, Penaeus setiferus (Linn.).

2. Migrations of the common shrimp, Penacus setiferus (Linn.)
along the Scuth Atlantic Ccast as determined by tagging studies.

3, Migraticns of the cemmen shrimp, Penneus setiferus (Linn.)
~ along the Leuisiena Const, west ¢f the Mississippl River, aos
determined by tagging studies.

4. Togging studies on the commen shrimp, Penceus setiferus (Linn.)
in & secticn of the Texas Fishery.

S Offshere distribution of. the common commercial shrimp, Penneus
setiforus (Linn.}, as determined by explorntion of the WM.V,
Pelican. . :

6. The growth, 11fe*SH&n and weipght-length rolat1<nships in the
common marine shrimp, Penneus setiferus (Linn.).

7. Size distributicn of the common shrimp, Penaeus setiferus
(Linn.), cccurring olong the South Atlantic Coast and contri-
buting factors. '

8. B8ize distributicn and contributing factors, of the common
shrimp, Penaeus setiferus (Linn.), occurring along sections
of the Loulsiena and Texas Consts.

Cenclusion of Shrimp Tagging Fxperiments aleng the Mexico-Texas Coasts.

in March, 1947, shrimp were tegged coff the northern coast of
Mexico to determine if o migraticn of shrimp was occurring betwecn
Mexico and Texns waters. The togging was done in the enrly spring
so that if the suspected northword spring migration was cecurring
the tagged individuals would be recovered in the Texas fishery. During
the spring and summer 14 per cent of the tagged shrimp wore recovered
ond, with cne excepticn, all were token north ¢f the peint of relecse.
The longest nerthword migration recorded was cne of 172 miles. We
believe this clecrly demenstrates the presence «f a nerthwnrd spring



migration from Mexico to Texns waters. When i £ &t :
fishery has develcped in the regicn of Tempioo, Mexico, we may. be
able tc show a southward fall movement by tegging in Texas. wnters ‘and
Securing returns from the Mexioan fishery.

Bettem Fishes of the Scuth Atlantio.

During the several years Mr. Anderson was conducting shrimp studies
on the South Atlantic Coast, records were Yept of speoles, numbers and
longths 0f fish token in connection with shrimp. trowling. sperations. ...
There was ‘thus acownulated a wealth of valuable data and' information’.
on the bottom fishes of this regicn and the effects of trawling on
Pish populations. .This spring, MWr. Anderson began o study of these
data, when time permitted, ond has mnde oonsidaruble prcgress on o paper
00vering theso ohsarvations. -

 Red Tide. v
T P ———— s ———

During July and August, Mr. Anderscn investigated the "red tide"
which ooccurred along the Florida West Coast. General nbservaticns
and’ inquiry were ‘made on many phages of the problem. These inoluded
- the appearance and extent of the "red tide" waters, color and charaoter-
istics, ‘specios of fish and other organisms affected upparent cause
of these mertalities and observaticns on manner of dying, In addition
extensive water nand plankton scmples were obtained and forwarded’ to
various laboratories for snalysis. Speoimens ‘of dead fish were like=
wise obtained for study.~

The apparent cause of this "red tide" and the associnted death
of marine crgnnisms was the presence of tremendous numbers of dinoe.
Plagellntes ‘of the genus Gymnodinium. Counts made in the field gave
estimates of & minimum of 56,000,000 to the ‘liter of water in ‘the more
heavily infected areas. By tha 1ntter port of September the "red tide"
condition had apparontly disappeared and the waters nf the infeoted ’
area resumed their ncrmal state.

Tempwrary Assignment to Bering Sea Investigation.

“ During the’ period Jaly 1-Septembvr 21, Mr. King served on the
 Pacifie Exploration Compony's vessel Alnskn as biologist-observer on

- n experimental fishing trip in Bering Sen, During 8 period of about
6 weeks of notual fishing wi th trawling gear, the orew of the vessel
Ouptured und processed about 14,000 king orabs yielding §0, OOO pounds
of ‘cocked and frozen orab legs. Detaniled records were kept on’ tha? ‘
fishing operntions and the functioning 'of ‘the vossel and its geary
represontative oollection of the :fish ond {nvertebrates was m e
ldentified; “weight and longth measurements were téken of a s
number of king orabs and more importent fishj" ‘hydrsgraphio and
climmtologicnl observations were recordeds A report covering these
reoords ‘and observutions was prepared ‘and' ‘submitted ot the oenolusion -
Of ‘the trips




SFOTION,OF SHELLFISEFRIES

_ NFW ENGLAND SHELLFISHFRY INVESTIGATIONS
Ve Lo Loosanoff Chl€f.

/

; STWDIFS OF PROPAG/TION, GROWTH AND PHYSIOLOGY OF OYSTDRS

Observaticns On Gonad Development, Spawning and etting 0f Oysters
n. L@ng Islond socunds,

In the summer Of 1947 stations were established at representative
cyster~produoing sections .of Long Ialand Sound for observations on .
the gonad development, spawning and setting of oysters. This work was
conducted by Leosanoff and Nomejkc. The information obtained was
released thrcugh a series of bulletine to the oyster growers of COnnect-
cut, Long Island and Rhode Island.

Pegardless rf the oomparativoly low temperafure during. the pre-.
spawning period the cysters developed a ncrmal quantity of spawn and
began to spown about July 1. ‘Setting of oysters begon, as predicted-
in our bulletins, on July 17 and 18 and reached its maximum intensity
on July 28, decroasing rapidly after that. The second péak of
setting occurred in September. In ganeral ‘however, setting during
the entire sumer was extremely light gnd from a ccmmercinl peint of
view was considered unsatisfactory. The laboratory examined hundreds
of samples of cultoh brought in from different beds by the oyster
growers .

Late in May and June of 1948 observations on gonad deveIOpment
and spawning of, oysters were agaln inltiated and are’ being continued.

Development of Methods for Cultivation of Larvae and Studies uf
The Physiology of Larveo.

i soatisfactory method for rearing oyster larvae in the laboratory
has been developed by Harry C. Davis. By using the method desoribed
by Loosanoff in 1945 for inducing .gonod development of oysters during
the winter mrnths, and by retarding spawning in the fall by keeping
oysters at low temperature it i possible now to work with oyster larvee
on & year-rcund basis. . The method now permits investigators to con-
duct, observations on. the physiology of larvae consisting in determining
the optimum temperature, salinity and other factors needed for develop~
ment of loarvae. At present studies are being made by Davis 'to de~
terne what microorganisms are important in the feeding and normal .
deve10pment of larvae. Mony oultures of micrcorganisms are now cul-
tivated. in the laboratery.

5 method for staining oyster larvae fcr studies of their move— .
ments and distributic has been developed by Loosanoff and Devis. . The
method oonsists in staining either fertilized eggs, trochophore or
straight hinge larvae with certain vital stains, neutral red giving



the " :est results. “The larvne retained thé”“f
deys “and ‘sbuld’ éasi‘ly be identifisd, The m r§.6 ;
for stydying, under natural conditlons, the'vértfeal ‘ahd horizcrtal =
movements, dlstributicn, disperaal and perhaps even the rate of growth
“and survival of oyster larvae ond’ probubly ‘of othor lamellibrarichs.

. The method was successfully used for ‘cther forms, such as barnacle '

vlarvae, ccpepods éther orustnoeuns,‘ctenuphores worm larvee, eto.”

’Température Requirements of Oysters For Gonad Development.

o Pxperiments ‘conduoted by Loosanoff and’ Davis ocnsisting in tnking
hibsrnating oysters in’ the winter time and plaoing ‘them in warm water
having e temperature of 10, 15, 20, 25, 'and 30°C. showed that gonad

, development and produstion of physiologically-ripa ‘gametes could be
rapidly induced. For example, by keeping the cysters in a temperature
of 30°C. fertilizable egga and active spermatozoa could be ‘obtained
after five days. At 25°C, eggs and spermatozcae were available after:
ten doys. In some oceses oysters kept at high temperatures spawned
nine days after’ tnken fram Long Island Sound, where the temperature

ot that time was npproximately 0°C. These studies will*permit investi-
gators to cnlculate the dav-calories nceded for develOpment of ripe
,gumetes. ‘

Growth of QOys te rs.

: ﬁnalyses éf the dnto cn monthly growth of cysters in Milford
Barbor woro oompleted by Loosanrff and Ntmejko und the following oon-
clus ions Wwere ma de:

The maximum period during which oysters may grow in Milford
Harbor is approximately of 8-months' duration, extending from April
to Wovember, both months inclusive. The increase in length was most
rapid during May, Juné .and .July, and.in width,-in June. _The increase
in grentest depth wos not appreciable until July.

. The increase in volume oontinued from April through November. -
The'greateat monthly inorenses were recorded during August and’ ‘Septembers
.vThe growth of oysters, taken as o group, continued throughOut the entire
growth period withum:marked interruption during the spawning season.‘

: The prOoess of gemeotogenesis did not interfere with growth of -
.shell ot lenst as far as the increase in 1ength and width was ‘concerned.
Spawning notivities did not adversely effect the rate of inorease in’
shell length and volume. The ohief increase in length and width oo="
curred during the first holf pf the growing period, while the increags

: in depth and. volume was mcst prOnounoéd during the' saoond hnlf.

A study to determine the rate of growth of oysters at d{fferent
,temperatures was qarried on by Loasanoff and Nomejko., The study ocon-
,:Bisted in obsarving the. growth of oysters kept in the winter time in
~.an. aquarium with running water the' tempera%ure “of ‘whioh was' muintained
at 10, 15, 20, 25 and 30°C. 'The best Erdéwth Was nrticed in“the group
kept at 15° Oysters. kept at 20, 25, and 20°C, also showed appreciable
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-growth .whg;gwyhe ggogp ept at. 10 .8howed the least inorease.t\Thgqﬁ
. exp nts will Be continued next wintar to obtain more ~data for
‘ fnrming final eonclygions,

An@ther experiment conduoted by LOnsanoff qnd Nomajkc shcwed that
the rate cf growth of oysters the edges of the shells of which were
broken was more rapld than that of the uninjured oysters.‘ Fxperiments
1nvolv1ng 100 oysters, 50 of which were used s controls and ‘the other
50 of which hnd the edges filed off early in the summer, showed that
at the end of the grawing*season the mean length-of the cysters with

filed off shells was oonsiderably greater than that of the occntrcl
"grcup.w The mean . increase in length ¢f the shells of the ccntrol
oysters was 10.2. mm.,,while thnt of. the cysters with filed off shells
was 19.2 mm, It appears that breaking off " the . edges cf the shells
‘accelerates ‘the rate of growth of oysfers in the. following months.
Fxperiments of the _§ame nature are being repeated to obtain mcre deta
before forming final conolusions.

Studies of Oysters in ‘water of different sa11n1t1es renging from
3. 0 to 27.0 p. pste were alse perfrrmed. In 540 Pepsta, virtually no .
growth ocourred. In 7.5.p. «pet. scme cysters formed new shell shoots.
In higher sellnities the cysters grew better, the most rnpid growth
being recorded in cur ncrmal water, salinity of abcut 27.0 pepete

 Observaticns cn the growth rate ¢f Marylond end Long Island -
Sound oysters of the same age and kept under the same conditions in
_Milford Haror were continued by Leosanoff and Nemejko. . The fcollowing
observations were made: The mertality of the Maryland cysters wos
not higher than that of the local stock and the growth rnte of the
Maryland oysters closely approached that ¢f the Long Island Sound
greupe

s;uQies,of:Effeété;of L@W‘SglihitieﬁLgEon:dyptefs.’

These studies were conducted by Loovsanoff and Tommers. Most ob-
servations were made on Long Island Sound oysters accustomed to salinity
-of about. 27,0 P Pete In some oases, however, ccmpnrisons were made
. between Long Island Sound oysters, and oysters shipped from. the: “loonl-
"ities where the normal salinity was low, approximately 15, 0 D p.t. The

length of survival in low salinities was ocntrolled by temperature.
At 20-26°C, the oysters kept in fresh water, began to die on the third
- day.and. all died within‘about 13 days. In 5.0 P pete the majority
died within 15-20 days. In 10,0 Pepete the majority survived 31 duys
'qf#expoaure.

At low temperatures (8 12° c.) ‘some ndult and young oysters were
‘alive’ after 70 days in fresh water, while others were alive after 115
days. in aalinitiea of 3.0 and 5,0 pspete

The majcrity of the adqlt and young oysters ‘kept in fresh water -

_,5;:srlinities cf 3,0 ond 5 O p.psts ot low temperatures (8-12°¢C,.) for
20, 20, 40, 50 or 60 day; cponed their shalls withln g Tew houra after
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tranéfor to ses woter, dnd bogin tc feed within 24548 hours. :Thus,
the" oystors endured well the shook of. tranefer from low:to hight
salinitiesi -

““No'feeding was cbserved in 3.0 p.p.t. cr léwer:: ‘In 6§40 pepate
approximately 30 per cent fed et temperntures ranging from 15 to-20°Ce
but' fewer, when the temperature was increaseds In 7.5 pepet. opproxi-
mately half were, feedings In salinities ¢f 100 and' 12,0 pepebair
feeding was more normaly’ o - ’ B

Experiments conducted up t¢ date seem to indionte that the cysters
nermally accustomed: to comparatively low salinitles; such a8 15.0 pepete
(Marylond) dc not show mera tclerance to¢ vory low salinity, such as
340 pepsts than high salinity cysters, such as Long Island Sound specimens.
‘These experiments, hewever, will be revented before final ocnclusions
are reached. '

Fxtensive datn were oclleocted on the rate ¢f pumping and shell
movements of Oysters which were exposed t¢ changes in salinity from
2740 pepets £0 2040, 1540, 1040 and 5.0 pepets -or fresh waters A
similar series of experiments was performed on oysters ocnditicned -
in 15.0 p.p.t. and then subjected to a’'sudden chonge in s<linity.

- 8tudies werc alsc made cn gonnd dovelrpment, spowning and survival
of spawn prcduced by ovsters acoustomed to high salinities and then
subjeoted to lower cnes, Oysters tnken from Leng Island Scund scon
ofter the end of the hibernation period weré kept in running firesh -
‘Wwater or running salt woter of salinities of 3.0, 5.0, 7.5, 10,0,
12,0, and 165.0 pepst. until spewning temperaturss 'were reached.’ Hise
tologioal studies of gonads of the oysters from fresh water, 3.0 and
8.0 pepets showed that their development was arrested. In 7.5 pipete
funecticnal spermatozoa ond fertilizable eggs were formed but the
development was abncrmal. Oysters of 10.0 and 12.0 pepete wore induced
to spawn, fertilization ocourred but the gometes developed better. .
in normal then in reduced salinities,.

Oysters with gonads half developed were placed in low salinities
four weeks prior 4o spawning. = They spawned heavily in 10,0 and 12,0
Papsts ond less heavily in 7.5 p.pets. ' No spawning was recorded in
lower salinities, v 0 o o 0o S ‘

' -Oy&ters nearing spawning oonditions in Long Island Sound were..
placed direotly in water of low salinities. Several days later profuse
spawning took place in 10,0°and 12,0 pspet. and medium heavy in Fs6
PePets No spawning took place in lower salinities. - These groups =
-of oysters repeated spawning cn several cocasions. The eggs of all
three groups were fertilizeble. ’ ' o

© 7 Oysters kept in'fresh water cr galinitles of 3.0 ar 5.0 pepsts
Por 60 days et temperatures of 8 to 12°C. and then' transferred back
yﬁﬂfséﬁ;waherveurly“in'April=reobverealﬁrnm~hhe:exposures,%devéiopad*
“'goriads’ and spawned,  produoing normal larvaees
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< g The; oryatnl&ine atyﬁe of the cy&ters taken:from sea water:the.
 salinity:of ‘which wae about- 27.0 peip.t. and placed in fresh water or

‘in salinity of 3.0 p.p.t. disappenred within 12 or 24 hcurs., In:saline
ities cf 5.0 .pep.ts the style nlso disappeared in some instances butb
later wns. re~formed in many individuals. ‘The, style quickly regenerated
-after the oysters, were returned to nermal salinities. For: exemple,
oysters kept. 6 days. in. fresh water and, then returned tc:sea water formed
o thin style within an hour after they begon to feed. Transferredto.
ncrmal selinities after 20 days in fresh water the oysters formed
crystalline styles in four hours.

If the change from high to very low snlinities cr fresh water
occurs -ropidly, the oysters will retain pséudo feces in the mantle
~eavity and true fefes in the cloagal chamber until the cysters die. .
~As a rule, their shells remained closed until they began to gape-
from exhausticne Some cysters begen te form & new shell inside the..
old one ns additionnl proteotion agalnst the unfavoruble envircnment.

An apparatus was devised by means cf which salinity of the water
in which the oysters are kept is changed gradunlly, thus simulating
the conditicns.in the intertidnl bosins when salinity changes are on -
siderable. = Thus, within e period ¢f six hours the salinity may..be.
changed from 27.0 p.psts to fresh water and returned o 27,0 PePete
within the next six: hours. These studies are still in progress. -

: Changcs in pH of the shell fluid of cysters from water of different
salinities, and specific gravity of the blocd of the oysters and body
£luid under veried salinlty conditions were determlned, Observations
-on the degree of swelling of oyster meats in waters of different salin<.
1ties after different pericds ~f time at different temperutures aro
+being conducted. Many cther veriaticns of the problem menticrned .above
heve been investigated.

PROTECTiON AGAINST WATURLL FNFMIES AND PARASITES

Observaticns on Starfish.

During Ootober 1947 and April 1948 the semi—annual surveys on
“the distribution and cccurrence of starfish on Cénneoticut oyster beds
were made by the persomnel of Milferd Laborntery. The. results of
these surveys were made avellable to the members of the cyster in-
dustry ‘thrcugh billetins issued by the Director of the Laboratory.
' The informotion given in the bulletins showed the position of large
bodies of starfish, their approximate numbers and the directicn in -
whiah the masses »f these pests nppearad tc be muv1ng.

In general the starf1sh population of the cyster-produoing seotivn
of Long-Island Sound showed & very sharp increase. However, thils in-
crease was due not to the new set of starfish but to the movement .of
large bodies of starfish frem uncultivated to ocultivated cystor bottomse
Severnl oyster companies’ requested the laboratery to. demonstrate to. ..
them and help them construot o lime. spresnding apparatus. for tho chemioal
centrol cf starfish,.
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‘ starfish begrn’ ah ut ly

‘210 The most intensive setting was réocrded on'July 18 an again en
July 26 and 27. “However, in general, the starfish set of 1947 was
extremely light. Thus 1t did not ‘contribute signifioantly to the atar-
fish population of Long Island Sound. No setting of starfish has

been recorded as vet in 1948,

Fxperiments on the ability of starflsh to deteot food were com=-
~Pleted in the Fall of 1947 by Locsancff and Shipley. 1In general, as
already repcrted, the results of the field experiments support the ocn=-
olusions renched in the laboratery that starfish do nct necessarily
locate their fcod by the semse of smell but usually find it by ooming
in centoact with it while orawling on the bottom.

Observeticns ccnducted by Locsanoff on the method by means by whioch
~ the starfish cpens the cyster showed that it is rather improbable that
Oysters are opened by purely mechanical means. It was cobserved on
numerous cooasions that cysters were opened by starfish without pulling
the shells apart. It is believed that in attacking cysters the star~
fish forms with its body & small cup whioh wards off the excess water
from the outside. This oup is usually placed in a line dividing the two
thells. When the cyster cpens, o small emount cf substance releesed

) by the starfish vnters the oyster, probably paralyzing the muscle, after
- which the oyster is uneble to olose the shell, ‘ \

Studies cf Bering Sponges.

Studies of the life history and ecology of cyster-bering sponges
are being ornducted by Willerd Hertman, a graduate student at Yale
University., Studies on the effect cf low snlinities upon Cliona celate
and cthor olosely related spceies showed that 15.0 pepet. 1s the lowest
salinity tclerated by spcnges. The sponge oan, however, endure some-
what lower salinities if exposed for short periods and if the temperatures
1s comparatively low. Studles cn the propagation of sponges and setting
of Clicna have been conducted and are still in progress.

Hergeshoe Crabs.

Fxperiments were ocnducted by Loosanoff to¢ determine whether or
nct horseshoe orabs, onemies of small mollusks, principally soft shell
olams, may be controlled by DDT. The orabs were subjected for different
Periods of emulsicn of DDT of different strengths. Even after keeping
the orabs for five minutes in a conoentraticn of 1 part of DDNT per
million parts cf water they were not affegted.

'BIOLOGY AND CONSERVATION OF EDIBLE MOLLUSKS OTHER THAN OYSTERSo

Cultivation of cystor larvae, mussels, soft olams, and Maotra aoli-
~Gissima has been oonduoted by Harry Davis as part of the ganernl pro—
gram of study of larves of palecvpod mo1llusks .
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.o On. the, rpquest f Compbell Soup.. Company cbservations were made by
members of Milford Laboratory on the survival of the coean quahog, '
Arctica islcndice, transplanted from tho ocean off Port Judith to Milfcrd
Harbcr. 1%t was found that the mejerity of the quahogs died. during the .
periods of low salinities caused by rains. On the cther hand, quahogs
‘kept in a more of less constant salinity of about 27,0 p.psts in the
laboratory aguaria survived for eleven menths and some of them spawned.
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CHRSFPFAKE BAY SHRLLFISHERY INVESTIGATIONS
Wﬁltgr’m;'Chipman;,JY.,”Chiéf.

GENERAL

In the Chesapeake Bay rogion the Service hes ocntinued to-assist
the State of Maryland in a program of rehabilitation cof its oyster
regsources. Particular attenticn has been given t¢ investigaticns lead-
ing to the development of oyster-seed areas. Previous biologleal
studies of the Service looated two large aress partloularly sultable
for the production of seed, one in Fastern ‘Bay and another in Holland
Stroitss Comprehensive studies of the soclogy and distribution of
cyster. larvae 'and spat in Fastern Bay have been made with the ‘result
that much greater utilizaticn of tHese valuable grounds will be pessible.
‘Biologloal and ecologiocal studies of the principal publioc reefs have
. been ocntinued which will leed to better development and management.

Of oonsiderable value is a study, recently oompleted by the Service,
of the effeots of lowered salinity of the water resulting from floods,
on the develcpment of oyster spawn. Other investigations were made of
“the adaptation cf cystérs to water of lowered salinity, partioularly
changes ogouring in the blood and bedy fluidss . Such studies of "the

- aeotlon of ol tered salinitles heve considerable value to the praotical
oyster growers whce frequently transplant sced nnd adult cysters from
oreas whero the water is markedly different in'its salt content.

Oyster Condition Studies.

. Ovster quality, or fatness, varies on the different beds and frem
the seme beds et different seasons. In order to asslst the cyster in-
dustry in .producing es good n gquality preduot as possible, the Servioe
1s carrying on investigations in the field and laberatory on the faoters
ocnoerned wi th the fattening proocess. From this work a high yield may
be obtained and metheds fer fattening oysters developed., ‘

Pystef Growth Studies.

Under ocnsideration is the possibility of improving Lymnhaven -
Inlet, Virginia, by dredging and the instellation of Jetties providing
an ingreascd tidal flow. The Service ocmpleted 'a survey of the cyster
beds within Lynnhaven Inlet in crder to learn if better shellfish
production oculd be expected from the contemplated ohanges. From the
results of these field operations it was ooncluded that the improve-
ments planned would benefit shellfish production and this, with the
application of proper metheds of cultivaticn as outlined in the report
¢f the Serviocs, wculd allow o possible inorease in production nearly
double its present velue.

In order to asoertain whether the Maryland “oull" law requiring
the return cf undersized cysters to the bar has resulted in the develop-
ment of o stook of cysters genetiocally ocnstituted to be slow growing,
seed oystors were taken from a bed in Faastern Bay and divided lnte
Several groups. Fach group was planted in entirely different envirqmentsx

68



including scme areas withcut the Chesapeake Bay. Compariscn of growth
rotes of the voricus groups and of cysters growing native to the areas
cf transplontion showod thet growth was dependent on écolvgieal facters
and that the oysters cf Fastern Buy con attain a growth equal to that
cf cther arease Apparently the role of envircment on grcwth has nct
yet been ccunteracted by genetlc selection in the oase of the oysters
c¢f the Chesapeake Bay.

Special Studies.

Because «of the extreme fire hnzard'resulting frem c¢il slicks in
harbcrs, much work has been done in devising means cf remcval of oil
frem surface waters The mcst recent and promising method developed by
the Navy invclves the spraying ¢f a fine sand ccated with a layer of .
carben on the slicke This carbonized sand combines with the cil ond
forms clumps which settle to the bettom. In crder t¢ answer the gques ticn
as tc the toxicity of the sand end oil cembinaticn to aquatic life,
experiments have been initiated by the Service. There is evidence that
the 0il is guite peérmanently anchored -at the spot below the nriglnnl
slicks This acticn limiting the mevement ¢f the ¢il may be an important
peint in censideraticons leading to abatement cf cil pollution. Although
the crmbinaticn may be toxic tc leoenlized bettem living forms, its aocticn
would be limited primarily te certnin harber areas that are already
practically deveid ¢f aguatic life. :

Censiderable damage was done to the nyster reefs in the States of
Alebomo, Mississippi, and Louisiana as a result ¢f a hurricane on
September 19, 1947. The Service ccnducted a comprehensive survey of
the losses hf oysters and damage tc the grounds and mnde definite recom-
mendaticns tc the States as to necessary steps to be taken in the reha~
bilitation cf the oyster reefs.

*t the request of the Panmmanien Govermment the Service detailed
Dr. Poul 3. Goltscff tc conduct a survey of the pearl oyster grounds
along the Pacific Coest ~f Panema with the view of determining the ocausé
of the sericus decline of the yicld of pearl cyster shells. Detniled
biclogieccl observaticns gove evidence that cverfishing was the primary
cause of the decline. . There was no evidence that the pearl oysters
were destroyed by starfish, gastropods, skates, or other onemies, or
that they may have been affected by injurious. parasites cr diseases
or abnermal woter conditicns. Recommendaticns. were made in the repert
fer rehabilitaticn of the pearl cyster industry.



ICHTHYOLOGICAL LARORATORY
' Semucl Fv Hildebrand, in Charge.

The usual routine ¢f the office, which ccnsisted principally in
answering letters of inguiry andiin tho ldentification of specimens sub-
mitted by individuals, clubs, commercial firms, stnte governments,
other Federal govermnment agencies, and foreign naticns, was kept up tc
date. The Federal Feod and Drug Administraticn, in particular, has
repeatedly asked for identifioations cf specimene and for cpinicns cn
&pprvprint>namos for canned fishs’

hocounts ¢f the herrlngs and horring-like fishes fcr the general
werk on the-"Fishes cf the Western Nerth Atlantis", to be published by
the Sears Foundatioh, Yale University, were ocmploted during the year.
This work, which has <ccupled meost of Dr. Hildebrand's timo and attenticn
during the past twe years, conslsts «~f 555 type written poges. In it
79 species are reccgnized. Detalled desoripticns cf the femilies, geners,
end speoies, with full summaries of virtually all that is kncw about
each species,. nre included. Alsc, full synonymies and references tc all
the literature, so far as kncwn to the wrilter, (exclusive of scme
European litorature on Clupoa harengus), dwntaining infermaticn on oach
species are givon. Keys %0 the genera and species also are furnished.
Illustraticns cf all spcoles, exocept a few cbsoure cnes of which no
specimens were nvailable, are at hond, meay of them being new (nes
preparad especinlly for thils works

The publiocetion entitled, "A Review of the Amerioan Menhaden, Genus
Brevoortia, with a Desoription of a New Species" by Semuel F. Hildebrand
(Smithsonian Mise. Cclls, vol. 107, No. 18, 1948, 39 pages, 9 fipgures)
is almrst wheolly a by-preduct of the study «f the American herrings,
menticned in the preceding paragraph. A seoond paper (in press) con=-
sisting of desoripticns ¢f a new genus and soveral new species also is
in part a by-product of the some study..

Ffter oompleting the work on the herrings for the "Fishes of the
Western North Atlentie" Dr. Hildebrand turned his attention to the
study of a ocllection ¢f anchovies from scuthern Brazil, sent by Dr.
Jeac de Paive CGarvelho of the Department of Agriculture .of Sac Paulc
State, Brazil. This interesting collecticn centained specimens of little
and imperfectly kncwn speoies, and of four apparently undescribed forms.
The paper based cn this study, of which Dr. Carvalhe is junicr auther,
awaits publiceticn.

During the past quarter Di. Hildebrand deveted censiderable time
te the study f an unusually interesting oclleotion of fishes from
Talara, Poru, mode by Mr. Otis Barton (designer and builder of the
"Bathysphere")s The onlleootion, although small, was oarefully solected
by Mr. Rarton, who himsclf is an ichthyclogist of reputc, Nine new
species were inoluded, of which Mr. Barton has desoribed twce Desoripticns
¢f the others are included in a paper entitled "On a Collecticn cof
Fishes frem Talarn, Peru" by Samuel F. Hildebrond cnd Otis Barten. This
prper will be rondy for publicatiin when Mrs. Green finishes the draw-
ings of tho new spoocies. ~
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While studying the fishes from Talara, Poru, unidentified spgecimens
frem Panama belenging to the families represented in the Talara o~llectiol
were examined at the same time. Accounts c¢r nctes on these were pre-
pored for the supplement tc "The Marine Fishes ¢f Prname", a work
interrupted a few yeers age for the apparently mere urgent task of
writing up the Clupeidae fcr the "Fishes of ‘the Western NMerth Atlantic".

Completed during *this guerter were: One drewing of Nixenina
nemeptera, four of Etrumeus sadina (including two modified drawings from
camera lucida sketches ¢f ycung by the late We W. Welsh), and three
structures cr. parts t¢ illustrate the key to the generm for the "Fishes
of the Westren North Atlantic"; four drawings ¢f new Brazilian anchovieS
for Dre. Hildebrand's paper with Dr. Joao de Paiva Carvalho; drawings of
two new specics of eels {genus Priodenophis) and of a new dregenct
 (genus Synchiropus) fcr the paper on fishes frem Talara, Peru.

. The Gulf specles cof the family Sparidac was worked up, and the
descriptive. part of the scvounts of the speecieos nand genera prepareds -
Great difficulty was experienced in preparing the nccount of the genus
Cnlamus and considerable time was spent ‘On thet genus, more so than
cn the rest of the family. Through an examination of the available
meterinl it becsme evident that at lemst fcur species of thet genus
cecur in the Gulf. However, current sccounts of the taxenomy of the '
genus are in such un egregicus state of uncertalnty that it was found
extremely difficult to elnbornte usable characters for distingulshing
the species preperly. fndafter they werc, distinguished, it wns uncertain
what where the prcper names tc apply to them. It was necessary to study
all the species in the Naticnal Museum and ‘virtually revise the genus
. before o satisfoctory account of the Gulf species could be prepared.

Twc shorter papers were prepered for separate publicaticn. One
denls with the specics of Bathystoma (family Haemulonidae). The cther
.deserires five new species from the Gulf in the families Serranidee,
Sparidae and Scinenidne.
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PUBLIC/ TIONS, FISCAL YFAR 1948

Articles published in pericdicals.

Burrows, Roger
1947.

Davis, He Co
1948,

B
Recommended precedures for the spawning and care of
salmon cggs. Precessed lenflet.

Some cobservations on the spawning Of-cysters and rearing
cf cyster larvae throughout the year. Presented at the

‘Naticnal Shellfisheries Conventicn, Atlantic City, Junc
2-4, 1948. . |

Deascn, Hilary
1947,

Figh, Froderic
1948,

Fish, Frederic
19’17 .

Gutsell, Je 'S
. 1948,

Gatsoll,  Ja S
19‘1‘8.

J. and Ralph Hile

Age and growth of the kiyi, Leucichthys kiyi Kcelz, in
Lake Michigan. Trans.fm, Fish. Scc., 1944, Vel. 74,
pp. 88-142.

F. . :

The return cf the Blueback Salmcn to the Cclumbia River.
Scientific Monthly April, 1948, Vol. 66, pp. 283-292,
Fa
t technique fer ecntrelling infectious diseases in
hntchery fish. Transacticns of the Mmerican Fisheries
Scelety, Vol. 74, pp. 209-222,

and S. F. Snieszko

Brook and rainbow trcut treated wi th sulfamerazine and
calomel or sulfamernzine and carbarscne. The Progressive
Fish-Culturist 10 (3). pp. 139-140,

cod Liver oil in the diet of trcut. The Progressive Fish-
Culturist, 10 (2). pp. 81-83,

Hildebrand, Sanuecl TF.

1948,

A reoview ¢f the American menhadon, Genus Rrevoortia, with
s deseriptivon of o new specics. Smithscnian Misc. Coll.,
Vole 107, Neco 18, 39 pages.

Hile, Ralph and Hiledry J. Deasocn

1947.

Distribution, abundance, and spawning scason and grounds
of the kiyi, Leuoichthys kiyi Kcelz, in lLake Michigan.

Trens. Am. Fish. Soc., 1944, Vol., 74, pp. 143-165.

' King, Joseph E.
1948,

A study of the reproductive organs cf the commen marine
shrimp, Ponacus setiferus (Linnaous). The Riclegical
Rull@tin, Vole 94, Now. 5’ June s

LOOSﬂnOff, Ve Lo and H. C. Davis

1947,

Staining of cyster larveae as a method for studics of their
movements and distribution. Soience, Vcl, 106, No. 2763,
pp. 597-598.
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Leesanoff, Ve L. and Do Do Shipley.
1947. On aobility ¢f starfishe Asterius ferbesi, to detect food.
nnat. Rec. Vol. 99, No. 4, .pps .87=88." '

Loosan~ff, V. L. and F. D. Tommors
1947, Fffect ¢f low pH upen rate of wrter pumping of cysters,
Ostren virginicd. Annt. Rec. Vol., 99, No, 4, pp. 112-113.

LOOSﬁno.ff Vn L. and Fo DoA Tmers
1948 Effect of suSpended,silt and cther ‘substances on rate of
feeding nf cysters. Science, th. 107, Ne. 2768 pp. 69-70¢.

Leosancff, Ve Le
1948, Transplanting oysters requires much care. Atlaentic
Fisherman, Vel, 29, No. 2, p. 18. o

Mary, John O
1948, Twe addltirnu to the known fish faund of Califernia.
fopeia, 1948, We. 2, p. 140.

" Phillips, Arthur M. Jr., D. R. Breckwey, F. O. Rodgers, R. L. Robertson,
Herbert Goodell, Jchn Thempson, “and Harvey Willcughby.
1948, The nutriticn of trcut, Ceortland Hatchery Repert Wo. 16,
Bulle. No. 10, New York Conservation Department, Albany, N.¥e

Rucker, Rs Re
1948. New ocmpounds for the céntrel of Bacterial Gill Disense.
The Progressive Fish-Culturist, 10 (1) pp. 19 to 22.

Ruoker, Rchert Re. and Fdward M. Tuttle
1948. The removal of excess nitrogen frem a hatchery water
supply. The Prog. Fish-OCulturist, 10 (2) pp. 88-90.

Smith, Osgccd Re
"~ 1947, Returnsd from natural spawning ¢f outthreat’ trout and castefn
brock trout.’ Transtotions of the American Fisheries Societ)’
Vols 74 (1944), pp. 281-296, 1 fig.

Schaefer, Milner E.
- 1948, Morphometric characteristics and relative growth of yoellow~
fin tunas (Nécthunnus macrcpterus) from Central Amerion.
Pacific Science, Vol. TI, Wc. 2, pps. 114-120.

Snieszke, S. F. and Friddlo, Se R \
o 1948, Disinfection.of rainbew trout: epgs with sulfo-merthiclate.
' The Prog.. Fish-Cultnrist "Vole 10, No. 3, Pp. 143-149.

Snieszke, S. F., Js Be Carventer, E.P. Lowe, ond J.Ge Jokob
1947, Improved methods fcr thc cultivaticn and storage of
Phytéphthern infestens. . Pthrpathalogy 37, ppe 635-649.
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Surber, Fugene W., C.E. Minarik and We Be' Ennis, dre .
1947. The ccntrol of aguatic plants with phenoxyacetio cOmpounds.
Progressive Fish-Culturists. Veol. 9, No. 3, July.
" pps 143+150.

Surber, Rugene W,
1948, Fortilization of a recrentionel lake t¢ control subtmerged
plants. The Pregressive Fish-Culturist, Vel. 10, Nc. 2,
fpril, PP. 53-58.

Surber, Tugone W.
1947¢ Varinticn in nitregen content and fish production in
smallmcuth block bass ponds. Transactions of the American
Fisheries Scoiety, Vol., 74 (1944), pube. 1947, pp. 338-349,

Surher, Eugene Vi, .
1948, Bass ovaries and the spawning season. Virginia Wildlife,
Vol. IX, July, Na. 7.

Surber,Rugene W. .
1947. Chemical contrel agentq and their effects on fish. The
Progressive Pish~0u1turiat, Vol. 10, No. 3, July, pp. 125+
131,

Van Ocsten, John
1947. Mertality of smelt, Osmerus merdax (Mitohill), in Lekes
Hurcn and Michigen during the fall and winter of 1942-43.
Trons. Ams Fish. Scoc., 1944, Vol. 74, pp. 310-337.

B g
Ulletins
LOOsuncff V. L. and James R. Fngle
1947. Effect of different conocentrations nf mioreo-crganisms on
tho feeding of cysters (0. virginioa). Fishery Bulletin 42,
Vele 51, PP 31-57.

Special Scientific Repcrts

Ne. 84 Intrascascnal end interseascnal voristions in sverage weight
of Columbia River chinock salmon (Onccrhynchus tshawytsocha).
By Ralph P. Silliman, Willis H. Rioh, and ¥loyd G. Bryant.
11 ppe 18 tables and 5 flgures. 1948,

No. 44 Echo-ranging for fish schools and cbservations on temperature
and plankton in waters off central California in the spring of
1946. By Osgood Re Smith and Flbert He Ahlstrom. 1948.

Ne. 46 Red Tide. Progress report on the investigations of the onuse
~f the mortnlity ¢f fish along the west ocoast of Floride ocon-
ducted by the United States Fish and Wildlife Service and oo=
operative orgonizations. By Paul S. Galtscff. pp. 1-39, 1948,
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No.

Noe.
Nco

Noo.

N

47

50

51 -

52

53

Development of fishery ‘statistios in the Nerth Atlnntlc. By

Gecrge A Rounsefell. pp. 1-17, 1948.

Estimation ¢f the troll catch of Columbia River Chinock salmon
(Oncorhynchus tschawvtsoha) By Ralph P. Silliman. pp. 1-12,
1948. , :

Survey cf the Columbia River end its tributaries, with special
reference to the management of its fishery rescurces. I. Intro-
ducticn. By Willis He. Rich. 1948,

Outlook for the Alaska herring fishery in 1948, ' By Lawrence N.
chlloen. pp. 1-23, 1948.

History, developmcnt and problems cf electric fish screen. By
Harlen B. Holmes, 1948,

Fishery Leaflets

F.Le 252 Decline and rehabilitation of the scutheanstern Alaska heérring

fishery. By Lawrence N. Kolloen. July, 1947.

F.L. 282 The Blue Crob---January 1948.
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