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INTRODUCTION

The fiscal year 1949 saw a considerable cnlergement of, ond
- Sevoral changes. in, .the activities of the Branch of Fishery Biology.
New progrems initiated werc the Clam Invostaratl(ns Gulf Oyster In-
vestigations, Red Tide Investiputions, Gulf ‘Fishery Investigations,
~and the Section of Biology. ond Ooeanography of Pacific Occan:c Fishery
Investigations; thesc are described ot the apprxprlato plnoos in the
report. Also described is the resctivation of the Beaufort, MNorth -
Carolina, station as a resenroh laborntory. The Central Office 'staff
. wes increused by’ the appointment of William F. Carbine as Chief, Scetion
of “Inland Fisheriés nnd Ralph Pe Silliman as*Chief, Sccticn of AnudromOuS
Fisheries. Tho .positicns of Chief for the Marine ond Shellfish sections
are, however, still vocents The Gulf Shrimp Investigution was terminated |
upon the cstobiighment of the. Rcd Tide Invostlpntlon.

'The chief purposes of this report continue to be tho provision of .
o, reoord of rcsearch activities, .the estublishment of o mecons of exch&ngc
of ideas and. infurmuﬁan among: investlgators &nd the furnishing of a
means of apprnisal of the progress made and the contributions to SQiPntlflc
© knowledge of fishery problems,. As nlways, free exchange of oommcnt and
 Oriticism among inVUstlﬁntors is onocuragodo

Appropriations for new projocts mentioned above, plus some increnscs
for existing projeots, rcsulted in a substantial gain in the funds made
fvailable by Congress for our use in fiscal year 1949, as compared with
fiscal year 1948, 'This goin is shown in the table bolcw which gives
the detnil of the approprintions for the, twe fiscal yenrse. In nddition
to the omounts shown in tho table, $293,270 of Paoific Ocennic Fishery
Investigntions funds were nllctted to its Scotion of Biolopy cnd Oocan-=
ographys Althcugh POFI is not dircctly under the Braunch of Fishery
Biology, its biolugioal work during.fiscal 1949 was cluscly associnted
with tho Contral Office stuff of the Branch. Worthy of special nocte
Is the item "Contributed Funds" for 1949; this ropresents prants made
t¢ the Service.by private organizaticns for speeific rxucnrch projectss



APPROPRTATIONS~-BRANCH OF FISHWRY BIOLOGY

4...—"/
o 1948 R :
Project Avail, = - Expend. Avail, Expende
114 Commercial Fishery
Investlgations ‘ :
Regular : f$54o 140, , $538, 940 §$883,225 $881, ZZZQ/
Transférred © 117, 400.4/ 98, 40 76,170 64, 013'
contributed '----_-_-- i 33,225 15, 649*
r * ” o _ /
Sub-total $657,540 . $637, 340 $992,820 $960, 883
115 Shellfisheries . 158, 200., 157,700, 213, 700 213, 300
116 Inlend Fisheries . 72, 500 72, 300 | 89,825 89, 404
118 Sea Lamprey. . 19, 100 19,000 10, 755 10,621
110. Operation of Flsh Co S
 Screens - 36,300 . . 35,600 25,236 25,195
, ) g ‘ v
Grand Total $943,740 . $921,940 . #1,332,136 . 41,299, 403

——
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Uhexpéﬁdeg balahce remains évgilaﬁla,in fqllbwing fiscal yéar}

_./

1950,

Although the amounts made avallable forxoubllcatnors in fisonl vear
1949 were . again below needs, an 1ncreused amount has been secured for
as a result of a defermlned Pffort on the part of the Branch staffs
Manuscrlpts for nubllcatlon should be submlttcd as early in the fiscal
year as possible.



SECTION OF ANADROMOTS FPISHRRINS

ALASKA FISTIRRY IMVRSTIMATONS
George R% Kelez, Chief.

GENFRAL

Alnska. Fishery Invovtlfatxons in 1949 ﬁnbluéeﬂ fonr najor figld
research 1nvc°t1rut.qgs~ The Brlstql Pﬂv Pud Sulmon ‘Karluk Red Selmdn, -
Southeastern Alaska Pink SulmOn and Llasks ﬂcrr:ng. ‘These wedre supplemented
bv,a statistionl: creseproh, P??"rnm' "Fluctuatlbns in Abundance of Aldske So lmon"
ﬂnd by .a - newly eutablyshcd pro1oot [gf Anqlvseo" Hdeveted to ocalo qtndlx .

“In. Jung the oxploratorv fishing proqucf off thi qunch of Commereiad
Flsh(r1es charterced th@ trawl vessel "Deop Scal Poy explora?orv fishing: in
the northern areu of- thc Jeribg Son. The AlaskN InVPstﬂﬁ&tiohs assigned
Mr. Henry ﬂildebrand as, blOlQFlSt dhoerd thl V‘Sbel h0 éblleet data. on
" the ecgurrence. and aburdanre of. the varions speblies of ‘fish' taken, He -
nlso obtained lcngth and wc1pht datn "sonles and” otolLthe For qererdetornin-
ations, water temperstores, and othkr data rolntive’ to the biology of fish
in.this OrGO0 .

A contraot for the constrnotlon of a 38 foot ve5401 of the purgde-soine
“type was awarded to the Grandy Roat Bnilding Pcmpunv of Seattle, Tashington.
Congtruction -of the hull. is well &dvnnood and it 1s anticipated ~that the.
vessel will be ready for use in the oorly part of the next fiscel vears:

SALMON RVSOVRGHS OF BRISTOL RAY

In July 1948 the Br:qtol BPV 1nvrst1v\f10n wos bnvnpvd in rod salmon
t&rplnp operqtlon on the Maknek and Kvichek Rivers. Réturns on the Kvichak
'8vetem showed very llttlo roainl disparity 1n‘rgvnrd t® time of pagsagpe
through the fishing grounds in relation to spnwnlnr preund plecoments
Fish tngged in: each period were morc or less cqually distributed over
the ¢ntire range of spawning prounds around the perimcter of Iliamna Lakes
Results are nat complote inasmuch as some of thu tugs arce still coming
in, from natives who. picled them up in the fall, but indicatichs arc thet
“the lante roturns will not mate rially ch:m;m i,}n plctnrc. “Oves one: hundred
togs have beon rocovered of the scme thrde theuvsand ploced on migrating
Qdult sulmon ot Iyiurlv on the Kviohsk.
F0110w1nﬁ the tﬂgrlng opurntions, pround erows wore dopleyed %0 the
Spawning grounds for the multiple pur'osov of reeovering tags, furthering
‘the physicnl survey of spuvning aron, collecting rdeinl dntn, and cnumerating
Spavning .pepulations w1th a breukddwn by spucies ond seXe Twe parties
covercd Iliamna.loke, and two other purtld"'cov<rod the spawning prounds
"of “the Naknck systom,



. ‘Besides individual ccunts of salmon on the: principal spavming grounds,
aerial counts cevering all of tho Bristcl Bay spawning areas were carricd
on. . The latter estimates were made through direct observation and by the
usc of vertiecal photographse The photographic method is still in the -
develcpmental stage, and further experimentoticon with filtering, films,
end development of film will be necessary befcre a oompletely sutisfactory
picture of red salmon below the wuter's surfuce can be obtained under the
poor light conditions encountered at this time of year. A twinwengine
Beecheraft airplane was used in this season, with the Fairchild F-56.
camera mounted in the belly just aft of the pilot bulkhead, This proved
to be more satisfactory in arrangement then that used in the Norseman
airplane of 1948, but still leaves & problem of blindness when approaching
the spot to be photographed, .

Limnological studies, including water analyses and the collection of
plankton, were continued throughout the season, These studies are designed
to determine and evaluate the faotors that affect fingerling growth and
survivales Aircraft were used to permit sempling in representative nursery
lekes in each watershed while more complete studies were conducted at Brooks
Leke.,

During the winter quarter deate gathered during the preceding field
season were analyzeds Mr. Pock worked out a new system for the important
end difficult tosk of accurately reading selmon scales ocollected from
each river systems, The reading of these scales is complicated insofar
as. stream growth is concerned by the differences inherent in ecch systeme
Differing times of migration between years and within each year necessitete
femiliority with the chearacteristios of scules from each locality if they
are to be rcad accuratelys Research in the Bristol Bay arca has shown
the ncecessity of a pood range of scale rondings in every cycle and from
each riveres 1In spite of the large number of scales token in the past,
there is not a good scquence for.any of the rivers of the Bristol Bay arcte

A great portion of the winter quartor was spent by Mr. Eichor in the
anolysis of weather dota in reloation to tho survival of red salmon. In
the serics of cycles covered by the past threc decados good escupments
have not nlways resulted in good ensuing runs and ccnverscly poor cscap
<have sometimcs resulted in good runs. Although thgro is e slight corrclt
between escapement ond return, the deviations from.the reqression line aré
excessive. A comparison of weather data with returns from escapements
demonstrrted a rather high negative correlation between the March-April=-
Moy mean oir temperatures at time of incubation and hatch of o cycle popula
ticne. For Bristol Bay as & whole, .with the cxception of the Nushagnk River?
in seventcen out of twenty-one ycars examined, the survival was in invoers®
ratio to the mean air tempeoratures at hatching times

Om@nts
giop



SAIMON POPULATIONS OF THE:. KARLUK RIVER, KODIAK ISL/ND

The total escopement for 1948 was 754 thousend, 558 thcusand of which
passed through the gates prior to July 24, Thus, the fall run, which has
suffercd alarming dopletion since 1921, obtained an escopement of only
195 thousand.

It was fcund that the thermocline in Karluk Leke disappearcd about
mid-September, while the autumal turn-over of the lake waters occurred
during the first weck of Wovembers By the tenth of that month the tem-
Perature was constant at 5.9° . from the surface to the bottom. The
last series of rocordings was made Novembeor 26, when the temporature
was constant at 4,6° Ce

Late stream’ surveys showed there was some stréem and lake spawning
as late as’ early Devembor, although this activity appearcd to be nearly
dene at tho time of ' the ‘last surveys. Bear prédation continued until
the very close of field operations. ' o ‘

During’ the winter all of -th¢ Karluk red salmon scanles wero exemined
and the age compesition thus obtained was applied to the entire run by
weekly periods after necessary data had boén obtained from the cetch
Stotistics, It was found that an unusually high percontape of 5S-year
Tlsh occurred in the run, marKing unuisual success of the brood stock of 1943.

‘Mre Nelson devoted much of his time to 'an analysis of tho chemioal data
ccllected during the 1948 scason: Juday, Rich, Kemmerdr and Mann made
uantitative studies of soluble phosphorous and nitrite nitrogen in the
lake Wwators during 1927; Barneby'mide further oxeminations in 1935 and 1936,
When tho data collected during 1948 were comparcd to these date, it was
found there had beén o declinu, believed to be significant, in the amounts
of thesc chemicals prescnt in the waters of the lake; smaller quantities
Of each of these chemicals were found for ench successive series of testse

. In October Mr, Shuman submitted to the Journal of Wildlife Rescarch
& manuseript conédrning the measurcd bear predativn on the Karluk red
salmen. Durding the wintér s second manuscript was proparod and submitted
to the Washington officc. fThis was a report of studies made on the disper-
Sion and offectiveness of spcrmatazoa of pink salmen. It is anticipated
that both of thesc will be in print in the ncar future. Considerable
time also was devoted to tho completien of o manuscript dealing with the
red salmon populaticns of the Karduk systom.

‘The operation of the temporary counting weir continned from May 22,
and by Junc 30 the counted oscepemont of red salmon was 341 thousand.
Limnological work was bogun in' June, snd’ plans were formulatdd for ocn-
ducting oxperimontel work on the fortilization of lake wators through
the introduction of incrgenic phosphorous end nitrites. © Itis hoped
this work can be extendod to inoclude notual fertilization of a smell tost
loke $n’ the vieinity of Korluk diring the summer of 1949.



PINK SALMON RmsochEs'OF’sonwﬁEASTrRN,ALASKA‘

The 1948 plnk salmon pack in Southeastrrn Alaska totaled 691, 377
cases compared with 696, 366 cases in 1947 and with the averare pack Gf
894,000 cases for the past five years. Scarcity of pink salmon, parw
ticularly in the northern districts, was forecast by the poor freshwater
survival of the 1946 brood at Little Port Walter. 'The decllnlng abundance
of the Little Port runs has shown a highly signlflcant correlation with
the pack in the Eastern district for a period of eight vears (r= .84);

-indicating that the causes of the decline are not confined to the study
stream but are of general occurrence in the adjacent district.

Year~around operations were continued at_the'Littlé Port Vialter
laboratory.  The two-way weir was instdlled in Sashin Creek early in
- August, the first fish was counted through on August 31 the 50 per-
centile count was on oep+ember 12, end the 95%h pernentlle count wes
on September 22+ Following are the dates of ‘the 50th peroentile of
the count for the prev1ous six years:

1947,? September 14 ;,'1946 - September 15
1945 - , 13 ;' 19~ " 10
1943 - "1 e - 0 a2

The total count was,597 pink salmon of which 256 were females. Since
the 1946 brood produced only 966 fry, with a survival expectanoJ of about
2 percent, it is evident that nesrly all of the 1948 spawners were strays

from other streams, Observations of nelyhborlng apawninggn@unds in Big
Port Welter, Port Herbert, Deep Cove, and PatterSOn Bay, showed a higher
‘ratio of spawners to available spawning area than occurred in Sashin
Creek.

Thermal un'its reachlng the eggs denosited in Sashin Creek are
recorded by means of & thermograph, This instrument records temperatures
in the gravel at a depth of eight inches. For purposes of estimating the
rate of development of eggs and alevins, and the time of emergence of fry
from the gravel, reference is made to the total number of thermal units
.‘that accrue durlng a twenty~six week perlod startlng the first of October:
Following are the thermel units recorded in the fall and winter of 1948~
1949, the prev1ous winter, and the nine year average:

1948~1949 ' ‘1947e1948, o 9 year ave.
950.8 1,134.4 1,109.6

A low increment of themal units during the past winter forecast
e late migration of fry in the spring of 1949, The migration proved
to be the latest in nine years of records. The 10th percentile of the
count fell on May 17, the 50th percentile on Mev - 30, and the migration
ended on June 19, In the eight preceding years the 50th percentile
mark was rccorded on the fcllowing dates:

6



1948 - May 20 3 1947 - May 19
1946 - " 23 3 19456 - " 8
1944 - " 1 ; 1943 = 17
1942 = % 4 3 1941 - Apr.l5

From the spawning of 256 female pink salmon the estimated potential
egg deposit was 512,000, Fry counted through the weir totaled 9,016,
resulting in a survival factor of 1,76 percents Following are the
survival factors determined in a similar menner during the previous
eight years:

1948 ~ 2.0%
1946 - 0.87%
1944 - 145%
1942 = 1.2%

1947 = 042%
1946 - 2.7%
1943 =~ 0,8%
1941 ~644% Nine~-year average - L1+93%

1

e me we we

During the nine-year period thet an upstream and downstream weir
hes been operated in Seshin Creek, only one brood has succeeded in
Producing an increase in the number of spawners returning to the streams
This was the 1940 brood, significantly related to the 1941 survival
factor of 644%. Since the 1948 brood experienced an average survival,
8nd sinoce this average has been associmted with eight years of deolining
&bundance, it is not enticipeted that a marked inorease in the spawning
Population will occur in 1950, \

Pink salmon are invariably two years old at maturity; thus the
downs tream migrants of one year produce the catch of the following years
For a seven year period of comparison, ending with the 1948 catch,
the downstream count at the Sashin Creek weir shows a highly significant
correlation with the catoh in the Eastern District (r = .95), indicating
thet the direct ennual measurement of migrant output from a representptive
Stream will provide an estimate of the size of the adult population
Teturning to the contiguous district,

To obtain quantitative migrant production datn from as many of the
Seven fishing districts of Southenstern Alaska as possible, & sampling
Mothod was devised and underteken in the spring of 1949, Sempling
Stations were established on Hormen Creek, Southern Distriot; 0ld Tom's
. Creek, Clarence Strait District; and Ketlian Bay, Viestern District with .

& control and calibration stotion in operation above the Sashin Crock weire
Hanavan and Brewington worec assisted in the program by Menagomont Agonts
Headlee and Scudder, Olson, foreman of the Little Port Walter laboratory,
8nd other Service personnel,

Trapping stations are of uniform design consisting of two tripods on
Which o working platform extends approximately twenty-five feet into the
Strecem., Five small-mesh wire traps arc fished from the platforme.
These trops are suspended botween pipe guides and are raised and IOWC.
indepondontly. The traps themselves are of simple oylindrical form with
&n entrrneo oponing onc square foot in arca and an over-all length of

red
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eighteen inches, Fachvstaﬂlon, trap, and staff~ gage is placed in
measured relation to fixed datum points to assufe’ accurate replacement
of the entire installatiqQn eaeh spring and = cofisidtent sampling effort
from one year to the next. Results for the current season ere not com-
pletes. The performance- of the equipment has beel satisfectory, pro=-
ducing, samples. of adequate: size with very low mortalrty., Additional
stations will, he. installed in 1950 in the Ioy Strait and South Prince
of Weles dlstrlcts -to: .provide & more complete georraphioal dlstrlbutlon
of migrant productlon measurements.

THE HERRING RESOUVRCES OF ALASKA”

The herrines studies dur ng the year werevconcerned chieflv with
changes in population levels as determined from 3stimates of recruit-
ment and mortality under conditions of average f1sh1ng effort. Foreocasts
of abundance were used .to.establish catch quotds ‘In“eech of ‘the three
ma jor flshlng areas of. Kodiek, Prince William Sourd, and southeastern
Aleska,. These . qunta& were :based on estimates of ﬁhe maximum vield that
could he obtaLnPd from .eagh major porulation ¢onshstent with maintaining
the averaﬂe surv1va1 whiohshad prevalled during past oﬁeratioﬁs of the .
flsherv,

Field activity was confined mainly to the. sempling of the eommeroial
catch for are and weipht composition and to the collection and analysis
of catch data for. determination of the return peritnit of fishing’ effort-
During the flsh ng serson.of 1948, semples in the Kodisk fisherw were
collected by i'r. Carl E]linp, in the Prince Wllllﬂm-qound fidhery by
Mr, Fdward taing, and in-the Southeastern fluherv by Mr, Lewls Lund.

Age compOSLtion data;of past years weighted by the abundance in
each season.were .used.for.estimating average mor+teality rates which
have prpvalled in the past, These deta:.(averepgé ratios of increment
or decrement with each increase in age) were revised in each district
to include the age composition date of the 1948 season,  FEstimates of .
the potential vield of .each vear class cantributing to the 1948 fluhery
were obtained throygh the.calculeticn of the number of individuals asctually
removed, the estimated number that would have been rcmoved had the tishing
intensity been. equal in all yegrs, and the 'rate at which the average year
class had contributed its numbers to the fishery. " The estimeted total
yield of. each year ‘class. apportioned according to the averave survival
of the. past prov1ded +the guote recommendations {or:the. seuson of 1949.

As an adjunct to the collection of are and weight vamplob 8 numbcr
of vertebra counts were.made by field personnel during. ‘thé 1948 56050N.
Counts were made from 973 individuals captured in the Shelikof Strait
area of Kodiak island; the .mean vertebral COunt'WasN53¢653' Only 'slight
differences in vertehral co-mt were encountered #mong individuals captured
within the various localities of the Shelikof ares, indica‘ting that there
are no racisl differences in the sampled area -or that reacial separation
bv the use of this char%ptor is not feasible. Differences in the mecans



of counts made between different ycer classes from specimens captured
in the same locality were also not statistically significant. Approxi-~
mately: 500 preserved specimens were obtained from the Resurrection

Bay and Prince William Sound fisheries from which counts are yet to

be made, The primary consideration in obteining these data was to -
determine if this character might yield information on the homogeneity
Of the stocks supporting the fishery in the Resurrection Bay and Prince
William Sound arcas. :

A survey of spawning on the Sitka grounds of Southeastern Alaske
was conducted during March and April by Mr. Elling., The objeot of this
Survey was to obtain a relative measure of the size of tho spawn deposit
8nd to obtain data on the relative importence of the year classes con-
tributing to the spawning. ’ ‘ -

The conclusion obteined from survey was thut the spawning of 1949
was of at least average magnitudes The bait fishermen reported a large
concentration of adult spawners while a fair deposit of spawn was observed
in various localities of Sitka Sound -extending from Katlian Bav on the
north to West Crawfish Inlet on the Southe The first spawning in the
Sitka ares wes on March 30 and spovming was still in progress when the
Survey was terminated on April 14, The age composition of the spawning
Stock corresponded closely to that of the stock tuken on the Cape Ommeney
Brounds during the previous summer. Forty-five percent of the fish sampled
Were of the year class of 1944 now in its 8th yesr, thirty-cimht percent
of the year class of 1945 now in its 5th year, and ten pereent of the yver
class of 1946 now in its 4th ycar,

A survey of the Croig spuwning (principnlly Fish Egg Island) rovealed
that the 1949 spawning was the poorest in many years and was cstimoted
to be about twenty percent of avirage, Vhere in former yomrs the ontire
Shorc of Fish Egp Island has been utilized for spawning, in the ocurrent
Year it occurred only at isoluted localities along the southern shoree
The egps suffered a high mortality because of a hcavy southwesterly storm
Which wnshed many of them up on the beach above normal high water level.
An Inspection was also made of the Juneau spewning area but no spewning )
had ocourred by April 14, It was tho opinion of the resideonts that spawning
Would be late bucause. of the exceptionally cold spring weathor,

' A summarv 6f abundancc evaluations during the past year in cach of
Major districts follows: :

Kodiak: The ubundunce index for the 1948 soason was 107 with the
base year of 1937 oqual to 100. A decline in abundance for.the 1949
Scuson wus ind?ceted by the poor recruitment reccived {rom the year
classes of 1945 and 1946, toputher with the fuct that the sucoes§fu1
Yeur classcs of 1942 and 1944 have salready puassed the age of maximum
pTOductivity. A roeduction of quote to 250,000 burruls wes recommended
for the scason of 1949 on the pround that the fishery would bo almost
®ntiroly dopendont on tho vear olass of 1944, It is anticipated that
;his yenr olass will provide 60 percent of the eateh in 1949 ns 6-year
ish, , :

9



"Prince_ Wllllam Sound: Reliable estimates of ebundence arc not
pOBSlble 1% this fishery because of sporadic operations of recent years.
It is presumed, however, -that the abundance has declined becausa of poor
recruitment from the year classes of 1946 and 1945 since ycar class
strength has been found to have a similar pattern in all the mejor
flshlng arens, :

Southcastern: Failure of this fishery to make a significant catch
in this district despite an enticipated high abundance was perhaps the
outstanding devolOpment of the 1948 scason. Despite the efforts-of
twenty—elght vessels, only 130,000 barrcls of the 400,000 barrel quota
werc caught. Fallure of the oatch to approach the anticipated yield has
been attributed to (1) subnormal availability of the schools during the
season due to unknown hydrographic and ecological factors influoncing the
behavior of the fish and (2) over-estimation of the strength of the year
classes now within the fishery.

Abundance for thc 1949 season was onlculated on the data of the
period of 1945-1948 only and the estimates of year class strength obtained
were much reduced from those previously obtained. The revised estimates
together with the apparent weskness of the year classes of 1945 and 1946
resulted in u recommendation for a quota of only 150,000 barrels for the
season of 1949, This quote with. supporting dete was presented to the
industry at a herrlng hcld in Seattle on February 18. The quota finally
establlshed for the 1949 seagon was 200, OOO barrels. A

FLUCTUATIONS IN TIME OF APPFAR/NCE AND ABUNDANCE.OF ALASKA  SALMON RUNS

Abﬁempts tc establish an objective mensurc of r.lrtive abundanoce
ond trends of the salmon runs in Alaska werc made durinr the 1947 and
1948 flshmng season in Bristol Bay and the 1948 season in southemsterh
Alaske. “As this project will be continued during the 1949 season, the
methods'used'iﬁﬂtbese analvses wore reviewed and summnrized in a memoran-
dun "Methods for detcrmining withineseanson changes in abundance in. the
Alaskn salmon fisheries", prepared in cooperation with Dr. Willis H. Riche
It wes demonstratcd that the averare catch per net<day for ecach half=
weekly period, computed segparately for drift nets end set nets, gave a
good index for the abundance of the salmon run in Bristol Bay, whilc the
average daily catch per trap was used in southaastérn Aleskn,

A comparison of the analysis of the duta received by the telegraphic
reports during the season with the analysis of the mcere completc data -
received on form 3-1632, "Daily Cetch of Sclmon Traps", following the
close of thc season, . indicated that dn analysis of the telegrahic date
as the seuson progresses gives & reliable 1ndox of the progress of the -
salmon runse

Dre V. B. Scheffer and Mr. F. B. Sanford werc assisted with a
statistical problem arisipg in the analysis of vitamin content of sedl~
liver oil. As the data could not.be considered as coming from a "normal.
population", the usual statistical consteants of means and standard deviati®®
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could not be applied and ncw constants describing the distribution
were computede Profs Ze Ve Birnbaum of the University of Washington
also cooperated on this problem.

AGE ANALYSES

The check reading of the sockeye salmon scales from the 1948 svason
at Karluk hes been continued with only a very few remaining to be examined
of the approximetely 4,500 taken last vear,

Fxperiments showed thet the dried salmon sceles cerricd in the un-~
trented scale books could be cleaned and mevnted in perfeot conditicn
with little mere work then if they were transperted moist, Consequently,
8 routine procedure of colleetion, utilizing the usuval scalc books for
holding and transvorting the scaeles to the labcretery, weas esteohlisheds

Scales of approximately 600 socleve salmen received in this manner
vie airmail from the ¥arluk ficld station wore mornted ‘n the laboratory
using the following procedure for cleaning and mountinge. One or more cf
the scales from each fish were trensferred to plain watcr in the con-
Secutive depressions of a scale mounting tray from the scele booke A
¢lcen glass microscope slide was rlaced on & picce of black paper or
cloth to render the scales more easilv visible on the slide. A soele
from the first fish (the first depressicn on the tray) is teken with the
Torceps, mnd gently rubbcd between the thumb and forcfinger, dipped in
8 solution of laboratory Calgonite (or other good detergent) and again
rubbed between the fingors until all scum and other dirt is locseneds
The scale is then dipped in fresh water, rubbed betweon the fingers to
remeve the exeoss water, and by helding the anterior edge of the scale
With a forcops, the soulptured portion ¢ f the opposite odpe is carefully
touched to a dilute sclution ¢f plue or mucilare. The excess glue is
quickly remcved with the finrcers by rubbing the scale awav from the
Sculpturcd part sc thet ne plue is allowed to pet on the resdable portione.
If any gets therc, it can be wiped awav with the fingers. The scale is
then leid on the miero-slide with the sculptired portion to the top of the
8§lide and in this manner a total of 30 scalss ere placed on cach slide
With throe rows of 10 scalis enche Another clean gless slide is then
Plased oarefully on top of the scales, and tho two slides fastened
firmly torether with & piece ¢f moistened brewn Yraft tape over cach cnd.
The tape also serves as & label sinec the information op localitv of ocapture,
date, and fish numbors can he written cver the le/t-hand end 9f the mount-
€d slide., Usually the scrles arc in hetter conditicn to age if they are
thorcughly dried sfter mountang by allowing them to stand at room temperature
Ovarnight, before examination.
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+ STREAM IMPROVEMENT

The Stream Improvement Project stream survey staff under the direction
of Mr. Futchinson, prejeat leader, and including Messrs. Morton, Stanton,
Brewington afd-Farr-ocontinued the survey of streams on ‘the ocagticonst
of Prince of Walos Island, :southeastorn Alaska frofl Point Baker ot the '
nerthern tip of the islend to Cope Chaoon at thé southorn #ip.'s These
Surveys were made ‘from the FWS "Heron" and for e’ short pericd also from:
the Territory of :Alaske; Fisheries ExpérimentqlrCﬁmm1ésion,.M/V "Resocarcher"s

Tho primery purpose.of. these surveys was to lboate stréams in which-
barriers oxisted, which were suitable for improvément, and which contained
Sufficiént area of- spawning gravel above the barrier to warrant the oxpensc
of improvement. . Of the many streams surveyeﬁgffi%c wore récommended for
improvements These were. stroams oontaining low fulls located at or near
the mouth and containing large amounts of spawning area aboves Although
there nre many streams containing larger falls, twenty or more feet in -
height whioh if improved would open up vast spawning areas, -the cost of
fishway constructivn cver barriers of such height is prohibitive with
the funds available. ‘

_ "Roports”of theso surveys was analyzed and a summary report of all:
Streams ‘survoyed since 1946 was prepared ond’ proscnted for consideration

for selection of improvable streams. From this réport eipght. stregms. were
S6lectod for improvement in 1949, These werc Dora:Bay in Chomondeloy Sound,
Beauty Creek in Port Johnson; both on tht southeast ccast' of. Prince of Walos
Island;’ Naha Rivor at; Loring on the north ccast of Revillagigedo Island,

Yavy Creek on the southwest coast of Etolin Island flowing into Burnett
Inlet, and Fall Creck scuth of Petersburg on Mitkéf Islend flowing into
Virangell Narrows, Klakes Lake Streem in Klekes Inlet, Keote Creek in Keete
Inle#; end Eok Leke Streem whioch entors Hetta Inlet. The last throo streams
Gre in the southwest guadrant of Prince of Wales-Islands = Topographic surveys
8nd propoged fishway constructicn layout drowings were prepared ‘and reproduced,
ind made available to the construction.projects ‘After re-surveying Dore

Boy Stream and Beauty Creek in May, 1949, it was deoidecd they were not of
fufficient value in relation to costs, o wdrfan? improvements

'Of soccndary importance was tho ovaluation of 61l streams for the
. total spawning area present to provide ah ostimate of tho ngmbcr.ofz
Spawning salmon whivh could be acoommodateds It was determined that
Streams under eight fect in width were not used for spawning tc the
8xtent commonly helicved. The presumpticn thatithe\myriqd-smull stroams
of scutheastern Alaska scoommodate large numbers of spawning salmon was
Not borno out by this investigation. ‘

L]

Aerinl surveys of stroams on Prince of Wales Islend wero ccnducted
to provide advance informaticn for the ground stream survey purtios.
Aerial photogrophs of strosms which were boing ccnsidered for improve-
ment wero made from & Service Norseman Aireraft with en F-56 aerial
Stmers with an 8 1/4 inoh lens on 7 inch by 7 inch film ot an altitude
of 2,000 foot.
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OTHER ACTIVITIES

Logging Studys A cooPerative program of study of the effects of
logging on salmon streems din-southeastern Alaska by the Forest. Service
Research Cemtdfunder the direction of Mry Re Fe.Taylor, Forester-in-
Charge, and’the Fish and Wildlife Service was: orgnnized and plnnned.
This progrom 1s ‘deemed necéssary because of “the large sonle logging
operations necédsary: to gupply timber for the pulp mill whioch is.to.
be built’ within the next three years in Ward :Cove, five miles. north
of ‘Ketchikari, and fon/cther pulp mills proposed: for. oonstruction at
Juneau, Sitke and Petersburgs

© Four streams woré:ohoses for studys Two of these are to be, logged -
Maybeso Creék tnd Harris:River ~:and two of similar nature =~ Indian Croek
and 01d Tom's Creek ~'are:to.serve as control sireems-which, will not be
loggeds” The Forest Servide and Geological.Survey have topographically
mapped - the streams, cruised the timber, and determined. the. general floral
coveragé as well Be ntturé end distribution of il within each watershede
They heve eostablished streem gouging stations; and precipit&tlon gouges
and constant recording thermogrophs in each stroame.

The Fish and Wildlife Service has established and manned o downstreom
migrant fry trapping station in one of the cheock streoms %o obtain the
number of seaward migrants produced. Other factors to be studied are
erosion,’ 811tation, turbidity, increased run-off, chemioal effect from
logging debris br scil unedvered by logging, and: change in. water temper*
atures.

Pollution’ Studvs»In ‘connection with the prcposed pulp mill installntiona
and operatichs,. a “program’ of study of ‘possible -pollution from the offluents
of these m1lls was orgnnizeds The progrem is divided: into.two primary
studios,’ i ‘«G's’ ecology‘and ‘ogeanogrephy, The present, 1nvest1gation will be
conducted ih Werd «Cove, 'Tongass Nerrows ond the gdjscent oree. Mre. Stantom
wﬁo’Was*hséigned”tb this project, commenced work .at Ward Cove on June 20e

Engineerings During the April - June peviod plans and apecifioations
were prepared and material contracts awarded for the. ull-metal test sectit®
of the Ugashik River weir and for e permanont weir on the Karluk Rivere
The Ugashik River -weir, for counting of upstreamemigrant fish, has been
designed utllizing ‘aluminun tubing for pickets .and aluminum struotural
members’ for stringers ‘and weir supportse.. The wéir will differ somewhat
from the ‘conventiondl %ype ‘in that the supports will consist.of a single
front ‘leg dand”back leg with pinned. connections, in.lieu of. tripods.  Tho
Kerluk' River weir will 'permit simultoneous .counting of .both upstream
and downstream migrant fishe It will.be. of timberscrib construction, v
with aluminum structural members end supporting etop logs to control the p
water level above the structure. ‘Inclinod-plane screens placed on the ores
of the stoP ‘logs will screen out fingorlings on.their way downs troem. A
fish ladder at ohe end of the structure will .allow.fish moving upstream ¥
pass the weir, " Plans wore also prepared for.the-imstallation of fish .
ledders at falls in' Beauty Creek, Dora Bay Creok,.and Naha River in ..
Southeastern Alaska and at Brooks. River in Bristol Bay, Ladder 10cution8
were stakod out ot Beauty Creck, Dora .Bay Creek, snd Neha River 4n advenoce
of work by the  stretm olearufice and- construction orews
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NORTH PACIFIC FISHRRY INVESTIGA TTONS
Joseph Te. Barneby, Chief

" BENERAL

: The congtfiction Of dams end divorsicns 4n,the Northwost end partiee
ularly -84’ the' columbia ‘River-in -the .interest :of - hydro-slectric power,
irrigation, navigation, “and-f1o6a coptrol, is progressing at an ever
increasing paces These water-use projects have.e profound,effect on

the enedromgiis, and in some instances on the resident fish populations

of -the regicn. Bdeh proJect presents a ‘great.number of.problems pecullar
to itself end'in’‘Addititn dontributes to.the overall problem -resulting.
from the. presence of &' large number of ‘obstructions end diversicns in

the migration roube of the important salmon and-trout pgpulaticns of

the region,

- . As many if not most of these waterwuse pr5jeot§,are being con-
Structed by the Federal government end as the Service has the-legal
responsibility of advising other fedéral agencies as tc¢ the prdbable
offects «f & project cn the fish and wildlife resources of the region,
the program of the North Pacific Fishery Investigations hes been dgsigned
to obtain besic informeticn that can be utilized to minimize the dele=
terious effects of such projeots, on the fish 1life of the area. -

. During the fiscal yoar Mr. Rarnaby ocompleted a report on the :
Preliminary studies t¢ determine the efficienoy of the collecting
System at Benneville Dem, ~ The report forwarded to the Corps of
Engineers,dnd also the agencies concerned, rosulted in a.change in
the design of the collection system gates propesed for the New MeNary
Dam, He alst recommended chenges in the cperaticn ¢f the oolléotien
System gates at Ronneville Dam, to compensate for.tail-rfice fluctuation
&nd thereby enable salmon to enter the system during all flow conditions,

ABUNDANCE OF COLUMEBIA RIVER SALMON /ND ANADROMOUS TROUT POFULATIONS

Bluebaaks, Iimnological surveys of the two impertant bluebeck salmon
akes, Wenatchee and Osoyoos, wore continued with the assistance of
Mr. Gentry of the Branch of Game Fish and Hatcheries., The data have
been tabulated and analyzed and & proliminary report entitled "Blueback
Salmon Studies, Columbia River, 1948", has boen prepareds The repert
outlines. the oxperimental fishing by means of graduated mesh gill nets.
Several large Dolly Varden trout werc token, the largest. of whioh
Measured 30 inches and weighed eight pounds dressgde .. Two, of , these fish
had selmon fingerlings in tho stomachs.

Each year, e number of blueback salmon spawn in the river below
Lake Wenatchees" A study of scales of fingerling bluebaocks which were
taken in these spawning areas reveal that all of them had spent at
least one yenr in fresh water. There is no apparent difference be-
tween scales of fish taken in the river below tho lake end soales of
Tish spawning in tributaries of the lakes Just oxactly what hoppens

v
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to ths progeny -of the fish spawning below the lake is still a problem
that needs solutione They might perish in the river from lack of food,
"or they might migrate upstream into the lake, It seems maatpgnb:ble'that
they migrate upstream into the lake Ehnugh direet evidence of such

a movement hat not been obtainedo

Roosevelt Lakee . Severai surveys have been made of Franklin P, Roosevelt

‘Teke (Grand Coulee Dam reservoir) during the ‘year’ Meesrh. ngmark and
Fulton hdye summarized the date obtained and completed & report which

hes been aubmitted for publication. 'General conolusions ares (1) Roosevel®
Lake haé a high potential productive capacity as evidenced by the available
quantity of forage fishes, and also the prosence of large rainbow trout

of the Kamloops type. (2) Intelligent menagement end stopking of the leke

might well provide one of the most valuable sodrt fisheries in the State

of whahingtono

'FISH FROTECTION AT DAMS AND DIVFRSIONS

Experimental Fish Ladders In order to determine the sucoeee of & Denil
TIsh ladder for the passage of salmon et drms on West Coast streams,’

an experimental installation was made et the Dryden Dam on the Wenatohee
River, near Leavenworth, ‘Weshington. The design prepered by Messrs.
Bair and Lembert was patterned after a Denil-type ladder constructed
at the Herting power dom on the Atran River, nbar Flakenberg, Sweden,
and consists of a timber flume 4'-3 1/4" in ‘width by epproximately 30
feet in length, ‘with U-shaped baffles spaced at'2'-10" on centers

and set at an angle of 45 degrees with the floor; of the ‘flume. Gradiont
of the ladder is 1 on, 6.

The experimentel installation was designod to utilize onc-half of

the width of an existing pool-type ladders Such an arrangement is
. 1deal for comparing the preferonce of the fish for onc or the other
type of ladders” Protracted high wator in the Wenatchee River:during. .
the upstream migration of blueback salmon enabled the fish to negetiate
the dam without utilizing the ladders so that an adéquato comparison:

of the two %ypes cannot be made with the data obtained. Howevor it is
of interest to nots thit during the pericd of observation over oné
hundred fish passed through the Denil 1adder while none passed thrcugh
the pool typs’ laddero

Stondord Fish Screense Stondard*plans have been completed for o paddle~-
wheel operatod rotery~drum fish screen suitoble for instcllaticn in small
irrigotion canels hnving flows of 12 %0 15 eecond*feet, erid plans are
being prepared for ‘a paddle-wheecl operated screen: 1nsta11ntzon for oanals
w1th flows of approximaﬁely 50 second-feet.

Tho smaller installation consists of a sinple sorcen drum 2'=0"
in diemeter and 6'-0 3/4" in length, powercd by & pnddle whoel 4'-0"
in diometer, with o ratio of rotation of the paddle wheel to the screen
drum of 21,2 to l.0e The larger installaticn will consist of two screen
drums each 3'-0" in dicmeter and 8'=0 3/4" in diemeter, pcwered by
paddle wheels 6!'-0" in diameter, with a ratic of rotaticn of the paddle
wheels to the screen drums of 16,0 to 1.0,
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Screcn drums for both installations are mounted in lifting frames
%o facilitate removnl from the conal and bypass fqpi};tie§“are.inoludod
in  bokh: - structures O provide for safe pnssage back to the river
of downstrosm-migrent £ish as their down-canal movement is blocked by
the fish screen. '

Engineering Assistance to Other Agenciese. Engineering assistanoe ?n regard
O fish protcction nos boen given to other Federnl and State arencles in
Several instonoces.

Fishwoy plans, submitted to the Foderal Power Commission in gonnection.
"ith an application for & Fedoral power permit have boen referred “to.this
°ffice for approval, Among these being the fishways for the propesed
Wildor Dom on the Connmectiout River noar Wilder, Vermont. Tho dosign
°f the fishwoys is basad upon d study and rocommendations furnished by,

Yo Bair, The plans worg loter roviowed and vericus suggesticns end
Tevisions made to permit greator floxibilitye h S

Ih'566§5¥atib§:wiﬁh'tbéfﬂontang‘Dgparfﬁéht‘uleiéﬁ‘qné Gome, o
Preliminary drawing hiis_béen prepured for a propnsed fish laddoer o%
¢ Thompson Falls Dam on tHe Clirk Fork River, near "Thempson Falls,
(Jntana . [N [N § . X . R . R

‘Reéommendafidné Wérd qlso furn{shod to Gonqrqi EleogrinCnmenyw
“Ngineers roparding eatisfactory by-poss fooilities and scracning
°f g river pump intake on tho Cclumbia Rivers.

Eigh:ggessuro Fish Locke In anticipation of an‘exporimontml high—.
Pressure Tish lock boing included in the plans for one ¢f the proposod
M8 iy the Coclumbia River System, o schemotic plan has been prepared
°T o high-pressure fish look for instdllaticn at drms cf ocndiderable
height- Designed by Messrs. Holmes ond Bair thé‘arrnngomont‘con81st5
& series of ladder pools below the dam lerding tv a lock chgmbep
Within the dam structuro. A goted tunnel, sloping upward, connects
© lock chombor to the fcrebuy.

Studies nt Roza Dams The fish ladder at Roza Dam is & ocnventicnal.
PooT%yTe Tnader ot the loft end of the drm, with the main entrance
locatad on that side of tho river. An auxiliary entrance of lessor
Proporticns is lecated on the right side of the river ond is ocomnected
¥ the fish landdor«t the loft end of the dom by o tunnel which éxtends
ut°rﬂlly.thrqugh-bhe base of the dume This pagsageway is approxi-
Tatoly 250 feat in length, and, duc tu its position within,th?xd&m"id
8 QUitOTdufk;' Since there was scmo quoesticn as t¢ whother fish wou
USe this darkencd passage, obscrrvaticns were made at tho right-b&nk
®Ntrance to determine. if the tunnel was Being utilized by fishe. Dur=
Ng the goursec of the ohservations, 173 mihnows,_lS_relat;yGly 1;rge
Serap fish (squawfish and carp) and 2 salmen WUrQ‘G"Untdeln?n‘t °  to
®Ntrance, and 17 minncws wore counted vute While thesc data qpo+gu?
Nconglusive, thero is an indicaticn thet fish may pess thrcugh ho
darkoneqd apcee ’ '
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MoNary Dems Prior to the beginning of the preosent fiscal year the design
of fishway for the north-shcre end of McNary Dam on the main Columbia

River had been virtually completed, and the north shore cofferdam had beon
constructeds During the fiscal year the Ues Se¢ Corps of Engineers, with the
cooperation cf the fishery agencies have been particularly concerned with
the fish.facilities at the south end of the structure, where the powoerhouse
1s locoteds Attenticn alsc has been 'given to the passage of fish during the
several years 6f oonstrudtion during which the river will be obstructed by
cofferddins ahd part1a11y completed structureso Mr, Holmes has devoted :
approximately half -of his time to this worke Mr. Barnaby also has attended
several conferonces ond demonstrations of hydraulic mcdels of the structurcs
and prepared a manuscript entitled "Effect of MoNary First-Step Cofferdem
on Ups tream Migration ‘of Selmon end Steelhead’ Trout,. 1948",. which was issued
as en informal report in April 1949, Mr. Weber and other members of the
stoff assisted with an extensive series of observations of fish activity

at Bonneville Dam, which were conducted jeintly by the Service, the Corps

of Englneers, and ‘the’ State fishory agencies to cbtain ba31o informutlon
for applioatlon to the d631gn of Tishways fur McNary Dam.

Ice Herbor Dam, Early‘in the fiscal year Mr. Holmes assisted the Corps
of Engineers in'a preliminary corsideration of fish protection at Ice
Harbor Dem, which is to be the first of a series of four power and -
nevigation dems that are to be tonstructed by the” Corps of Engineers on
the Snake River between its mcuth and Lewiston, Idaho. The passage of
fish at these dams is of major importonceé bedause the Snake River is the
largest branch of the Columbia River, and its tributaries furnish the
principel spawming grounds of the high-quality, spring-chinook salmon,
as well as for major portions of other runs of salmon. Design of Ice
Harbor Dam has been discontinued temporarily due to a shortapge of ap-
propriations.

Mud Mountain Dame. When the Corps of Engineers started construotion a
number of years ago on Mud Mountain Dam on the¢ White River in North-
western Washington, a témpOrary fish trap was constriicted at- Buokley

Dem, a few miles below the' dam site, for use in trensporting migretory
fish around:the construction erea. It then was planned that a permanent
fishway would be provided at Mud Mountein Dam when complcted. It lator
was decided that trapping Buckley Dam and hauling from thérc to above’
Mud Mountain Dam should be continued permonentlye.’ This plean required

the constructicn of & more satisfnetory and permenent fish trap, Prior
to the present fiscal yonr, Mr., Holmes hoad served as principnl advisor

to the Corps of Engineers on the functicnal design of the new trape

When construction of the trap was completod carly in 1949 Mr.. Holmes.
nssisted with a number of problems of operatione Slnoe that time the
trap has been operated oontinuoubly by the’ Corps of Engineers undor the
supcrvision of the Washington Department of Fishcriese During the fiscol
year 2,091 chinook salmon, 2,040 silver salmbn, and 1, 354 stcelhead trout
were trappod and transportcd to abovo Mud MOHntaln Dam. ‘
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Electrio'Fish Soréens In rocent years thore have been. no clectric fish
Screens in uso in the North=Pacific states, In 1948 the Oregon Gome
Commission permitted the.Pacific Power end Light Company to make a trial
Instollation of the latest design of Burkey electric screon in the company's
diversion from Hood River, & tributary of the Columbie River. Mr. Holmes
hasg aided in the planning and interpretnticn of a study of the suoccoss

Of this installation which is being conducted by the Oregon Geme Commission,
Preliminary results indicate little if ony success in diverting solmon and
trout that are on thoir scaward migration.

Eiib Screeﬁ,‘Sanay_River,Divprsion..After'many,yuﬂra‘of offOrt'upOQ the:

Part” of fishory intercsts, arrpngamcents finally were mnde by tho-Orogon
Game Commission for the Portlond General Eleotrio Compeny o .screon

their 800-scoond-foct diviersion from the Sondy River, o tributary of the
Columbin River near Pertland, Orcgon. Mr. Holmes has assisted the Game
CommiSSion by serving as an cadvisor. to tho power ocompsny qnth"funptkmnldeshgl
°f thie pather large,, drum-type soreen ivstallaticn,, Plans.were nearing
Comploticn at the end of the. fiscal year and construeticn was sccn to be
st&rtedoﬂ : o ' . . -

Sonie Studiés, The.méSt‘raoent,expériments with soni¢ . vibrations were:
®arried on y Mossrse. Burner, Weher and.Barncby at the: Lectown, We- ‘
Virginia,stmtién, in March end April of 1949... Tests worc conduoted
USing o'classified scund hoad referred to as o ™Wampus", as well os o
80~cnlled K~1 transducer manufactured by the Bell Telephcne Companye

® Wompus put out o wide band of frequencies of & choracter considered
%8 "noige™, The intensity of the emitted stund was rathor highs Mre -
* We Beocher, of the Noval Ordunce Laberotory, under whese directions

€ equipment was used,, expressed the opiniin that the intensity was
Ereat encugh %0 burst ones cardrums if he put his head benenth the sur-
“ces While the fish appeared to "sgart" when the noise was turned on,

s ro-noticn wos only momontery, ond numercus tests indicated quite -
0leﬂrly thot this plece cf appureatus hed nc value in sc fuer us sonring

Sh away frem o diversicn. The X-1 scund hond had p. frequency range of
Tom ebout 200 to 10,000 c.f.s. Ropeated trinls showoed that theso fro-
encies had no effeoct on the movement of the fishe: o

N Briefly summing up the rosults with scund, scnie equipment with
T&quencios ranging frem 65 cefes.. te 70,000 owf.85 has been testeds
Cth with sine curve characteristics and discontinous wave. form”

Sharactoristios. . Considerable corrospondence and porsonal interviews
Av6 been hold with sound technicians, All of the sound producing

Squipmont that the NavalOrdhanoe Lobcratory hos made available to us

hng beon testods Nene f the frequencics shcwed much, if any, premiso

of being of value in guiding fish ewny frem dongercus routes of passtgoe

8% Qams cr diversions.. : - ‘
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Because of the extremely diverse nature of the instruments used,
to produce .sound,ss well as the complex tjpes of ‘sound-waves, #&hd intensie
ties elicited, sound 'has not emtirely praoluded as a possihle method: of
guiding- fishess Mr.: Burner. is explorihg these possibilimles and: is: oom =’
pletmng 4 report-upon 'the’ two ‘yeers work'with SOpnd.

Flngerling Studies at Bornéville Dems The staff at Bonneville Dam, . cOme
prised of Messrs. Burner, Weber, Gauley, Lehman, and. Schedin, were ‘opoupied
early in the year with the' repair or replacement of experimental fishing
equipment demeged in the 1948 flood. As the flood waters receded, mud

and detritus had to be removed from the special inclined plene traps

used to obtain fingerling migratlon date.. From the-catch in the Tive

by-pass traps it is.possible to determine the daily,,seasonal and shore
to shore distribution &s ‘well as the distribution by broods, of small
salmonnﬂ.flshes enroute 1o the seea.

Durlng the yoar:Mossrs. Gauley, Lehman and Sohedin lift the. traps,
messure. the: small fish  and then’ release them to centlnue their gseaward.
migration, scales are tauken from o réproséntative sanple of thesefingerlings
for purposes of determining the age oend size at migration of the four spocios
of salmon, end also trouts The flnverling by-~pass.trap catohes for the
yoar were a8 follows:: Chinook 28 974 Blueback 2, 604 Steelhend 2,245,
Silvers 1,166, =

Temperaturd Studiess ' Mr.: Weber, assistod by Mr. Bryant and Mr. .Gauley have
repaired thermogroph stations damegod by the flood.  This Secascn, 17 thermo-
graphs were in- operation in tho Columbia Riveér Basin to rccord tempereture
conditions ,as thoy are, before additional dams oré construcfed. This is &
continuation ‘of & scosonal study begun in 1945 when ‘the loss of o great
many blueback salmon appeared t0 be concurrent with higher then. average
river temperaturess: The results of this study will, b(come of"- incren51ng
importence as- additional years: data are obtoined for qomparison and’
analysws.

'STREAM STRVEY REPORTS |

Mr. Parkhurst assistéd Mr. Bryant in the completiin of a report
describing streams on the Woshinpgton side of the lowgr Columbia. River-
System (ArealI), published ‘os Speoial Sqlcntiflc Ropvrt Nu. 62, and hes.
continued the tebuletion ond-preprrntion of '¢ther streom survey - data
for publicativne. The results of thesc studics which furmed ‘the busis
for the:Lower ‘Columbis River Development Program have been ‘of great
value as a gsource of material on the pest,” present, nd future productive
pctential oft the C(lumbia River.

Several field invast1gatlons were made and reports prupared in
cooperaticn with the Office of River Basin Studies. The S»1ltan River
power project in the Snohomish River Basin, and the Cowlitz and Deschutos
Rivers proposed power projects are the more impcrtant of these.
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CENTRAL VALLEY FISFERY INVESTIGATIONS
James W, Mcffett, Chlef.

~ GENERAL

Central Vnlley Fishury Investigetions emphasized o continuetion
8nd amplificaticn of the studics under way %o rosolve major Central
Valloy fishory probloms and en intensifidation of those progroms
Pertaining to trout investigation difring this fiscul year. Tho
Prinecipal nctivities in this werk were:

(1) Preporotion of reports

(2) ‘continuetion of tho Shasta Solmon Meintermence Program

(3) Woter temperaturo investigations in tho Cemtral Valley

(4) sacramento River sport fishery evaluation .

(5) Development of redemmendaticns for the soreoning of the "pglta

Cross-=Channel '‘and Delta~Mondota Canal. .
_ (8) Further development activity ot Conviet Creck Experimental
Stream o ‘ S : 1

(7) Preliminery onolysis end further planning for probloms 0%

. Yellowstono Leke ) o L '
Synopses of acoomplishments under theso projects follows

PREPARATION OF REPORTS

Unpublished roports were¢ issued undor the following titles:

o MOFFETT, JAMES W, end ST4VWFORD H, S'{ITH. "Biolepicanl investigations
£ the fishory rescurces of Trinity River, califcrnins" ppe 1-35, 17

figures, 24 tobles, 1 mop. Fobruary, 1949,

MOFFRT, JMWTS W., REED S. NIELSON, ond OLIVRR B. COPE. "4 roport on
Dh@ fishory’ of American River and its rolaticn o the Americen River Wator
ovelrpment Plon.® pp. 1-17, 4 plates, appondix A-De Scptember, 1948

. CRAMIR, FREDFRICK K, and DAVID F. HAMVACK. "peor .Crock Oporaticns,
7“°rﬂmont0 River Salmen Maintcnonce Progrom, 1940-1948." pp. 1-16,
tableg, Septembot, 1948, o :

B COPE, OLIVER B. "The effect of mcsquito inscotivldes on wildlifo."
“P?F rend at Annual Meeting, Ameriocon Mosguite Centrol Lssocinticn and
ggingrnia Mosqnitb Controel Associntion, Borkoley,‘Cvliﬂornia.. February,

ts Central

COPE, O, B, Miatcr temporature rocords from Colifornia o
Spac;al

galloy, 1939-1948," ppe 1-79. Submitted for publicnticn as &
clentific Roperte
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The Stanferd and Delte stuffs spent cinsidersble time during the
latter half of tlie yerr in the preparation ¢f an interim rcoport on the
propress of inveetigoticns pertaining to the Delto Cress-Channel oand
the Delta-Mendote Cancl. The report wus not yet completed ot the end
of the year.

Several rep.rts: first prepared in-the Stanford O0ffice were issuod
in revised form by the O?floe of Rivor 3&51n Studios. :

: SHAuTA SALHON MAINTENANCE PROPRNM

The staff under the supervision of Mr. Cromer was cngncd this year
In a variety ¢! nctivitics, all directly rcloted -t the mandgement of the
king sulmon f:.rhery within the influendo of Shasta Dams Studies rolating
tc methods of cnumerntion of pepuleticns of both upstreem and dovwnstreoam
migrants were carrled on, althxugh nct-all studios were productlve.

Early in the ycar, Brlls Ferry Rack WeS - 1nstalled neross Sacramento
River, and plrns wore mude ~to onunt adult salmen through the roacke The
impossibility «f rendering the ruck fish-tight end the threat of demnne
from flood were grounds fer chanres: in.plons, and thy rock was dismantled
permanentlys L substitute plan involving seining, taegging, and rooovery
of adult salion for the purpcdse of determining:the distribution of spowncrs
was attempted, but was alsc abandoned cn grounds. of feasibility.

Marking Exporiments

Marke«, -salmon relenscd frdh Coleman Hatehery from the 1944 oand 1945
brood years entered both' cemmorcinl apd sport ocutches this year in con=-
sidereble numberss Mre Ws He Davenport woags detuailed t¢ the A. Paladini
Fish Compony in Pittsburg, Celifournie, to check all incoming salmon for
merkses The staeff” of, the Sport Fishery Evaluntion Study putrolled the
Upper- Socramento River for muarked salmon taken by anglers, . und Coleman
Hotchery. personnel recovered those fish roturhing to Battle Crecks Of
o total of 183,768 King salmon marked end relensed, 120 hove so far been
reccvered in the river fishery, and. 86 at, thc hatchory.

In March and Apr11 1949, fin olipplng uf fall run king salmon was
ecarried cut et Coleman Hvtchury, with Dr. F. e Fish os Prcject Leader
end Mr. 2. E. Porkhurst s Marking Superviscr.  -The.first lot of 100,000
fish was reloansed into Battle €reck:on April 4, and tho SOound log of
100,000 will be libersted this. fnlls .

Fyke Netting

The fyke-netting propran for the eapture of dowmstroom hmigronts was -
earried ¢n in oan oxp rimentel monnor this yenr, in crder to derive
information reletive 4o the intorprotaticn of fykc-nct dnte feor fermer
and future yocrs. In odditicn, routine eclloeticns wers mode te mateh
the scries of 1946-1948 for the samc localitvicse

21



Among:thefécnéfml cvnclﬁsions~re®éhéd @s‘fesnltqkﬁf;thc experimentel
Pragreon, the‘folluwing obSorvutiuns{ararwﬂrthy@of@pOﬁée1

2s  The heurly hcyement.pattern. at Balls Ferry during January, Februory
ind March was charactcrized by cno or'moro pooks durlng the nighte At
Squaw Hill Bridge, 58 miles downstreem, the mcvement was generally more
eonstont -$hreughout. the -nighty with-smallor peeks. - There were no signifi-
°tnt or ccnsistent, differences b@ﬁWdenihourl&«c&%éhu&¢during-pcriwds of
darkness ot cithor staticns At both,plaoces lerger oatohes ccourred during
‘urs of dorkness than during hours.of doylighte D

be Larre nw,nb,or,s of immature fish mcved downstream during the dayt?mo
"hen f£lood flews wero, orestings. Turbidity was apporently not the dotormin-
- ng factor influenbingudaylight migroticn, : A ‘

Os Escopemoent from 1/@-inch mesh webbing wos grenter when nots were
Tisheq uninterruptedly throughcut the night than with hcurly romovolss
The Percentage. of fish escaping from the Squaw Hill net was greater than
thet from the Balls Ferry not (7903% against 3741%)o

i de MorO'fish'ﬁéro caught by thrly romcvals than by‘unintorrupted
sishing. At Squaw Hill, the ratio wns 2664/100; at Bolls Forry, it wos
:8844/100, | o

w s The avernge peroontage of fish oaught in the 1/4-inch webbing
Sas 4545% of those ooupht in bobbinet-lined nuts at Balls Ferry; at
quow ¥ill, the figure was 17%. . . , o

W fa» The oatch rotic bo tweon nots hhving -foot and S-fopﬁ openings
a8 1433 ~ the smaller nets’woro mere effigient than the large ones.

~ Fyko ngtting.wns“also crhdudfcd on Door Creok and Battle Crock, and
Cnsidernble data accumulated. ’ | |

Other stuaios .

Varicus other prijecits werc ccmplotod by tho Shasta staff during
the Year, ameng which wero:

A study of the domage drmo by enplors trompling «n solmon redds,
In whioh™The 3nts Indlonto THa® morc Thanm 93% of Tho aggs, roocvorod
Tom trampled redds wore nlive nt recovery, and 98-99% of the. oggs
Tm untrompled nests wore alive at rocovarys | ~

: . .. . . ‘ L . f
Counts of ndult solmon entering Deor Creok during the sprlng_g_ _
3232» oxtonding From Lpril 11 to June 9. & total of 753 adult almon
W0s oHeokod upstroom, while 367 odult stoelhend were ocuntod.
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.The annanl cstimote "of the size of the solmen pupulaticn in the
upper river ind tribubarios in the fo1l Of 1048. "The total numbor
estimated ne being abeve Iren Conycn was 40 600, as apninst 92,600
for 1947, For tho area botween Vina and Irnn Canyon, the tctal
estimatedfw&s’ZI'ZOO; a8 ‘against 48,000 estimoted for 1947.

. ~An inv.: stlgation Of the extent cf. utllization «f. new Spuwning arens
by king Saliicn in Deer Crceks A Tish lodder orocted in - 1943 permiiiing
salmon to pass o fcrmorly impessable barrior has prcven to have functioned
as expectede In the fall of 1948, 85 live salmen and § dead cnes were
observed above the ladder, and 39 nests wers cvunted.

Cemstant chdcking of river flows and levels wds carried on, with a
view tcward protecting occupied redds froem 4 esiocaticn, .ond contact was
meintained with Bureaq of Reclomaticn perscnnel concerning river dischargos

WATER . TEMPERATURE STUDIES

This yonr saw the compldticn of ‘& third ¢omplete yotr's temperature
reccrding at several Central Valley stations. The recirds for key sites
cn Sacramcnte River are new o¢n hoand-in ‘sufficient depth for: the rocuﬁnitlbﬂ
of relaticndships ' to cther physical changes and t¢ biclogical dynamics,
Additicnel tempercture deatn were reccrded at critical paints in the
Sacramentc-San Jnaquin Delta and in stroams tributary to Sacramonto Rivere

SAPRANFNTO RIVTR SPOPT FISHFRY EVALUA PION LND CENSUS

A creel census of the Upper Sacromentc Rivoer sport fishory was
started cn the first of September, 1947, dirccted: by Mrs Stanford Smithe
Early creel census mcthads were exploratory, leeding tc'a well-defined.
rondom sempling method of oensusing the 108 miles of river botwoon
Middle Creek, near Redding, and. Chicc Creek. An airplnne was used to
census fishermen in isclated pertiins of the rivor tand to check the -
adequacy of the rondem sampling technique. The refincd mothed was used
for the fishing seasin May 1, 1948 ~ Fehruary 28, 1949. Analysis «f dato
frem creel consus somples involved detorminotion of the portion of the
fishery samplcd tnd incrensing it accordingly to represcnt the wholo,

The monthly catch pattern followed cleuscly the muvements and abundonc®
of king salmow in tho Upper ‘Sacramentc Rivers The catoh and mumber of.
fishing efforts for snlmon incre: sed during the £nll ©f 1948 oveér the
seme poriod of 1947 due ‘t¢-incrensed interest in:the fishery. :The length
of the completed filshing effcrt for salmon scemed 4o be influencod by the
weather and the availability of salmon but had no sot patterns The cotch
per hcur showod e strong inverse raeleticnship with the cotch and fishing
intensity, | S
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-The tfqut.cétch seemédrtofbe imflﬁénqu sdmawhat by the availability
of fish as shown by the gatch per hour.but.had & much stronger direct
relationship with the number of fishing efforts. The catch per hour did
not vary directly with. the abundance. pattern of the rainbow end steelhead
trout, :There were fewer trout caught and .fewer fishing efforts during .the
Winter of 1948-49 than for comparable months.of 1947-48 due to unusually
¢old weather An December,.1948, and .January, 1949.

During .the months from May :through September, 1948, -there were .approxi-
Metely 600 striped.bess taken in .14, 300 hours.of angling by 5,100 fishing
®ffortss The catoh, number of fishing efforts and catch per hour all varied
directly with the apparent abundance. pattorn of striped bess s they moved
nto and out of the Upper Sacramento River dreaq’

* During the most importent months of catfish fishing, May through
september, 1948, epproximately 1,300 catfish were taken in 4,700 hours
°f angling by 2,500 fishing efforts. The catfish apparently made thermal
migr&tions.yinto,the river from slough arens during these months and the
°at°h,a£ishing effort, and oatoh per hour followed closely the . supposed
Megration pattorne

'DELTA INVESTIGATIONS

Studies in the Seoramento-San Joaquin Delta carricd on by Mr. Erkkile

4 his gtaff are designed to yield physionl and biological information
0 which will be bused tho recommendations of the Service in relation to
engineering projocts under construoction at points which will affect the

ishories. The genernl aims of the 1949 progrom were idontical to those
°f the 1948 oampaign; but somc phascs wore carried on with more rofined .
MOthods than.formerly. Tho principal foatures of the program are digs
U88ed in the following sections s

EEZ.Netting

Sampling of eges, larvee, juveniles, and adults of the fish emd.
inV@rtobrute species .prosont in the Delta wos the ohief flold aotivity
d“”ing the year, The. sampling w's done: with. tow nets, using standard
Mo8h §izos, hoop sizes,|ond towing speods thrcughout the collecting
3908800, Onc ndditional strtion was added during the year, bringing
the totq) number -of .tow-net stations to 26, each smmpled onoe & wooks

- Striped bass (Rcoous saxatilis) of the brood yoar 1948 appeored in
SOW . nets as juveniTes ot tho boginning of the fisoeal yeur, PG“Ched a
Poak of ahundanec in early August, ond declined rapidly in Septomberas
Dletributicnal data from these cotohes .indicato. thot virtuelly all
°F the striped bass ffy taken in nets wera in tho heart of the peltaf

y ‘ lying the

gzithnd ncver gone beyond the ogg stage in tho rivers supp
Q.

Ono collection of striped bass fingsrlings made in Octoter, and

later . . f o3 oi sence mostly in tho
collecticns in the fell, indicated thelr prose :
8aline wotors of Suisun Bay. ,Young striped bass of tho 1949 broed were
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first detooted on. Apr11 Ty when eggs were collected in Sen :Jooquin River;
larvee wére taken loter th&t menth in Sen. Joaquin Rivere ' The numbers of
eggs end lsrvae increased during April and ay, and the fiirgt juveniles
were collected on May 25 in Old River. The numbérs of’ ‘juvoniles inereased
weekly through the' end,of ‘the.year; with 1,079 bass token at 24 of the 26
stations in'the last wéok .of -Junes -The spawning tlme of striped bass in.
the Delta was about % month earlier than in 1948.,

These" distrlbutional studies show thﬂt in July and August, months of
very high irrigation demonds, striped boss juveniles ronged widely through=
out the entire Delta, and were present in abunionce. In terms of the Tracy
Pumping Plant, which is a key point in the diversion system proposed for
the Delta, this meens that numercus immature striped bass will probably be
susaeptiblo to the draft.of tho. pumpse  Tho extent of the oocurrence of fish in
these waters: Was not: clearly understood by anyOne prior to thése studies,

King salmon (Oncorhynchue tschawytaoha) of the 1947 brood were token
as seaward migrants in-6nly small numbers durmng Julye The ‘major pertion
of this brood had clenred the Delte prior to July. King salmon were nct
taken in appreeiable: numbers cgein until the progeny of the 1948 brood
entered the Delta in Februery of 1949, A studv of the distribution of
the immature salmon token up to March 30 led to tho conclusicon that all
fish caught in sempling operations were frcm Soacramonte River. The first
migrants from San Joaquin River appeared cn April 5 The contribution
from San Joaquin River dispersed: rapidly in the Dolte, with the largost
concentroticng in the vieinity of the proposed Tre oy Pumping Plante Catches
of Sacramento River spalmon ccrrusponded tc fluctudaticns in river flows, but
decrensed to practlcally nogrntivy ontonos at thc cnd f June.,v .

The’ picturc conccrnlng thc seaward migrntitn hablts of king solmon
possing the Delta now nssumes nore clﬂrlty. It was formerly suppesod
that immeturc salmon either bypassed the Deltn cn their way to Suisun
Bay or thnt they passed gquickly. through Dolta watcts, depending ¢n the.
route traverseds ' It is obvirus frcm theso prullminarv studics that in
1948-1949, vost numbers of. fingerlings were diverted from Semoromento
River through Géorgione: and Threc-mile Sloughe, and even up.the mouth
of San Joaquin'River; ond.thet they .did nct go directly 4¢ tho ocean.
The hundreds of miles of warm, fcod-bearing Delta channels sorved os an
incubntion ground for millions of fingcrlings, which lingered well into
the summér before ‘abundoning the eres in faver of ccoan waterse This.
species alsc wﬁa wide]y dlstributod in the Dg¢lta, and wculd. be susceptible
to donger from pump drafts . caused by ‘*ho Trucy Pumping Plant - operatlons
in spring and summer monthse ‘

Shnd (Alosu sopidissims) appearcd -in tow-net cutches nt tho beginning:
of July, 1948, as juveniles. Their nbundunce oand size incroased during
July, peoked in obun‘ence at the end of July, and were tnken occosicnally
by the ond of Scptember. The few taken at the end of September moasured
over 70 mm. in length. Crtchos of shad worc next teken in apprcoiable
numbers in May of 1949, when the progeny of the 1949 breod ceme into
prominence, Mckolumne Rivor was the grestest contributor to the catchos
during Moy and June,
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Shaed was also distributed throughout proctically the entire Delta
in the summers of 1948 and 1949« With their particularly long spewning
period end peak of cbundance in June and July in Delte waters, these
fish would appear to be in danger of influence from the pumps at Tracy
in years such as 1948 and 1949,

: The smelt (Hypomesus olidus) was taken .in insignificant numbers
in the Delta during the pcrlud July = Novembor, but, cotchés increased
noticeebly from Decombor onwards Sexuelly mature qmelt entered the
cateh in large numbers, and were porticulerly abundunt in Fobruary.
By the end of March, prictioally all Hypomesus token were ripe or
spawned oute In the middle .of May, the progeny from these fish were
appoaring in tow=-no% catohes in tho past-lorval stage.

This species reached e high staﬁo'of &bﬁndance in the middle and
Western parts of the Delte.at the beginning of tho irrigation season,
in March of 1947 and 1949, ond. might be subjected to danger from the
Pumps 'S

Fyke Nettlng

Long serios of fyke-net data were aooumulated at key Delta points
throughout the fiscal yenr, and furnished practically continuous records
for comparison with ontches of former yoars ot the some localitiese Fyke
hets maintained on San Joaquin River et Anticoh and on 0ld River at Clifton
Court wore operated through the entire fiscal years Those on Sooramento
River at Isleton and on -Goorgiana Slough ot Tyler Island Bridge were fished
from Dooember 15, 1948, to the end of Moy, 1949 From analysis of oatches
in fyke nets, it booame possible to ascertaing

(a) A ccmpariscn of the extent of salmen fingorling migroations
in Sacramento River and Georgiena Sloughe

(b) Tho sizes and times of movement. of salmon, striped bass,
§melts, shad, and other species of importanco in the Deltas

(¢) Tho times of entry of immature fish into the Deltn, from Sacramento
fnd San Joaquin sidess

- (d) The optimum  times and 10calitios for emphasis on tow nettings

Through oxperimental fishing with lincd vse unlined nets, and with
oontinuous vs. discontinuous fishing, and by comparisons of different
fishing places ot the same loculity, it was possiblo to fix the fishing
®fficiency of cur standard gear, and to n&just subsequent methods accordinglys

In gencral, where fyke nettlng was corried on near tow~not sites,‘tho
Bgreement betwoen the two methods wos. good.

Reporst Wri'bing

A considerablo share of the time of all personncl was spent in preparing
Material for on interim report to tho Us Se Burcau of Reclameticne Those duties
inocluded. odmpilation end analysis of ocdtch data, organjzing end interpreting
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ecological dote, proparing approximately 45 maps ond charts, and writing
explonatory text moterinl. Several confercnces with Burcau of Reelamation
personnel were hold for the purpose of outlining the significrnce of the
‘date and requesting informaticn for use in the report. Stanford Office
personnel also devited much time ond attenticn te the prepuraticn cf the
report. The final ccmpilaticn wes net completc at the end of the vovr-;

CONVIGT CREEK

The prineipnl activity of Yp, Nielson ct Convict Creek at the
beginning ¢f the fiscal year wns the construction of new water-control
structurcs and the re-chonneling of the strenm sectidnse The completed
werk resulted in the replacemont of small, atypical streamlets with
larger, paired channels suiteble for experimentrticn under typical
trout stream ocnditicns. Ccmplete control is now possible over the: flow
in any of the four new secticns orected by the building .project, rnd the
details of the concrote structurcs are such that various kinds of seracns
can be utilized.in test work. When the steticn was cpened in the spring
of 1949, o set of wa lkways, flushboards, ond scroens was construected, and
the anticlpatsd reprir work on eroded bunks wns begune Biclogienl work
was begun near the end of the yeur, when preporations were made for
testing varicus methcds of censusing trcut in streams.

YELLOWS TONE LAKE STUDIES

" Mr. Copc mode two trips to Yellowstume Purk during the year, - The
first, in August 1948, was undertaken to goin informution on which to
base recommehdaticns requested by the Branch c¢f Gume-Fish and Hotcheries.
The outcome c¢f thet summer's obsorvaticns was a roport to the Central
Office outlining the various points which secmed essentinl as a foundation
for management of the Yellowstcne cutthroat fisherys A program end budget
were includeo. . ' ‘

Funds for the initiation of the progrem were not available for use:
in the spring of 1949, However, money was made evailable for a short
trip in June 1949, when 1,250 trcut werc togged with Poterson tagse
Additional errengements were made for the rccovery of tags, the count-
ing and measuring of fish, and an inventory of fish caught in Yellowstone
Lake, Porsonnel at the U. 'S. Fish ond Wildlife Service hatchery at
Yollowstcone cooperated in this work, and carly indications ure that much
_ will be loarned in 1949 concerning the biclegy ¢f this fishe

2T



ATLANTIC SALMON INVESTIGATI NS
Georpe Ae Rounsefell, Chief.

PROPAGATION .

An effort is being mede to expand the salmon propagetion programe.
The collection of adult salmon in 1948 was a failure, the 34 tellen being
tbe lowest number in ten years., The Dominion of Cenada Department of
Fisheries generously contributed 300,000 eyed salmon eggs from Miramichi
River stock end the State of Washington assisted with 200,000 eyed silver
Salmon -eggs, to bring the total number: of. salmon eggs' over. 700,000. In
1949 racks for teking adult salmon were installed in the Ducktrap end
NarraguagusrRivers, and fishwoys were trapped on the Penobscot end
Mechias Riverse The failure of the Penobscot River run in 1948 end
8gain in 1949:shows the necessity for planting young saelmon in the head=-
Water tributaries if eny quantity are to survive.

‘RESEARCH

The :research progrom hes also beon hampered by the necessity for:
Providing adequate physical facilitiés for the work, but this. handicap
is being gradually overcome. Mrs Bertrand Smith, Mencger of the Moosehorn
ﬁational Wildlife Refuge cut all the hardwood timber needed for construot-
ng en tpeand-down=-stream counting roack on ‘Little Falls Streom; and
®nough softwood to construct dems on the. two.hoadwater lakes.to storo
Wator’ to provide summer flowe It is hoped that the weir end dems can be
finished.in the autumn of 1949, This will be the only National Wildlife
Refuge able to hoast of an Atlantic salmon streams

In April o mebting was held at Ste Andrews, New Brunswick, attonded
by biologists, - fish-oulturists and administrators to disouss' inform#}
CO0peration in rostoring $almon runs in tho-Ste Croix and Aroostock: .
Riverse"Plans wore, laid for determination of the biologienl condition'.
Of these rivers and for cstimates of the cost of nceded fishways,

Becausc of the inconsistent and small roturns of adult salmon thet
have resulted from stocking young salmon of an advanced ega, several
Plants . have beon made.-distributing feading fry widely over riffle aroass
In this gtrenuous task valuablo assistance was furnished by the Ellsworth
Rod and Gun Club, the wildlife students at the University of Maine, and
Inlond Fishorios and Gome wardens. In most coscs the rosults oannot be
Measured quantitatively until the cdult salmon return.

The repcrt “"Growth Contol Charts for Atlantic Salmon", by Dr. Rounsefell
ind Mr, Bond ' is in press for publiontion in Tronsactions' of tho Americam
Fisheries Sooiotys ‘



SECTION OF INI%ND FISHFRIFS

GREAT LAKFS INVFSTICATIONS
“John Van’ Oosten, Chiefse

: GENERAL‘

Because of the critical’ situation that is developing in Lake
Michigan ag the résult of ‘the tremendous decline in the abundance of
lake trout, Dre John Van"Oosten, Chieéf, Great Lakes Flshery Inves~
tigations, ‘Spent the pericd, April 26-May 7, in the field 1nterviow1ng
operators and geining first-hand informntitn on fishing conditions and
on the extent of deprodations by the scn lamproye He also exomined o
number of streams tributary to southern Lake Michigen in search of
spawning lamprcys.

While he was in the southern Lake Miohignn area, Dr. Van Ooston
spoke on the Great Lokes’ Fisherics with spceial reference to the sea
lemprey ‘problem before’ the Illinois ‘Commercidl Fishurmen's Association
et Waukegan, ‘I11linois, the Men's Club of Gurnee, Illinois, and the
Sportsmen's Club of St, ‘Joseph, Michigon.

Galley proof has been corrected ond returned for the paper, MAge'
and Growth of the Loke Whitefish, Corcgonus clupeaformis (Mitchill),
in Loke Erie," by John Van Oosten ond Rulph Hiloe This article will
appear ‘in Volume: 77 "of the Tranaaotions of the Amorican Fisheries Soc;etyo

Manuscripts sent to~ press or submlttod for publicntlon were : “Agc .
and growth of the whitefish, “Coregonus glupsaformis (Mitohill), in Loke
Erie," by Joln Van O0sten dnd Ralph Hile (0 appcar in Volume 77, Trans-
actions of the Americun Fisheries Soeioty) end "Present stotus of the
United Stotes eommerocial fishcrics of ‘the Groat Lakes," by John Van Oosten
(to appear in the Transactirns of ﬁhe Fourtecnth North Amorlcan Wildllfe
Confercnee)e

Dre dJobes has oontinued the rovision of "his manuscript on the age
and growth of the yellow perch in ‘Lake" Erie, énd Dr. Perlmutter hes
continued work on his manuscript on- the abundence’ of rosefish off tho
coasts cf Maine and Novu Sootia.,

14

SEA LAMPREY-LAKF TROUT TNVESTICLTIONS

Dr. Van Ocsten has drown up for distribution progress raeports on
the 1948 activities of the Groat Lakes Lake Trout Committee and the Groeat
Lakes Sea Lamprcy Committeo. Theso memorandum roports contain informotion
on progroms ond accomplishments as supplicd by the soveral ccoperating
agencies.
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Dr. Porlmutter has complcoted thoe prelimincry arrangements for a -
Proposcd experiment on tho possible effcoctiveness of the Americen eel
88 a predastor on the larvae of the sea lampreys During the period,
May 4~11, he, with sooperntion of Mre Clyde Tayler, Maine Depart-
ment of Sce and Shore Fisheries, and Mr. Leslie Scottergooed, North
Atlantic Herring Investigntions, Fish aond Wildlife Service, collected |
¢lvers in tho vieinity of Boothbay Horbor, Maine. Approximetely 300,000
olvers were shipped to Cheboygan, Michigan, where Mr, Vernon Ce. Applogate,
Who represents the Michigon Department of Censorvation in this cooperative
Project, scrted cut the survivors (estimatod at 10 peroent and placed them
in holding tanks pending further develcpment of the experiments. In addition
to the elvers, 20 larger eels (6~11 inches) were transported to Ann Arbor
for use in experimonts on predaticn. o ‘

In oonnection with the experiments with ecls, Drs Perlmutter has
Arawn up o memorandum on the possibilities of using that animal as a
Predator on sea lamproys and has prepnred a review of the aveilable
Mterature on the feeding habits of oolse

While he was in Moinc, Dr, Perlumttor visitod the Shecpscet River,
Where o run of tho sea lamprey cxists, to study the relationship betwoeon
the el and the lemprey and the possible factors limiting the size of the
funs of the sea lomprey nlong the coaste

Soriecs of marine sen lamproys'collectod by Mre. Scattergood in both
NO0rthern and southern Meine are being compared with the Great Lakes
form 4 determine whethor the two are identiecals ' ‘

Dre Jobos, Mr. Héwerd Je Bucttnor, ond Mre Daniel We Garn were
&% Charlevoix and Frankfort, Michigan, May 16-27, whére thoy made
Obsofvutiqns on the relative abundence of hotohery-reared (fin-clipped) -
4hd "wi1d" lake trout in the cotches of commercial chub nets, cbtainod
data on tho scarring c¢f fish by sen lempreys, and colleeted biclogicanl
Materinls, Fourtoen of 106 “baby" trout soon at Charlovoix, but ncne of
230 oxemined nt Fronkfort, werc fineolippeds Onc baby trout at Charlovoix
8nd 17 at Fronkfort bere lamprey sourss In tho commercinl oatches the
Percontapes of soarred loke trout ond whitefish wores lake triut--31 ot
Charlevoix and 58 at Fraonkfort; whitefish--20 at Charleveix nnd 7 at
Frankfort, Scale samples were obtained frem approximetely 650 loke
trout, 350 whitcfish, and 100 blaokfinse |

GREEN BAY INVESTIG! TIONS

The initinl 1949 field work in those cooperative studics was carricd

®ut May 9-20 when Dr. Ralph Hile and Mr. D. John O'Monnell, Mr. Glenn Voskuil,
And Mr, Orville Wobcrp of the Wisconsin Censervation Depertment merkod 9,363
yollow perch (4,937 tagged; 4,426 fin-olipped) and collected biological
dota and moterinls. Sealo somples included approximntely 500 yollow porch,
450 luke herring, 185 whitefish, 30 walleyes, ond 10 white suckerss Stomachs
Were proscrved of r1l whitefish, about 300 yollew perch, nnd 19 walleycs.

O momorande orviring certnin aspects of this wourk have boen distributed

O officials of the cooperating agencies,
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Dr., Hile has completed ege determinations for yellow perich collected
in May 1948 and has started the. measurement of the scaless

OTHER INVES TIGA TIONS

Dr. Van Oosten and Mr. Garn are making age determinations for
numerous samples of smelt collected at various points in:Lake Michigan
within receént vears.  Dr. Hile and Mre. Buettner were at Bay Port
(Saginew Bay) April io-13 where they collected scale samples from
sonewhat over 200 walleyes and 100 smelt.. Through the cooperation of
the Mlchigan Depertment of Conservation we received on May 10 a semple
of more then 250 yellow perch frOm Saginmw Bay.

FISHERY STA TIS TICS

The Original tabulatlons of fishlng effort and catch in the State’
of Michigan waters of the Grest Lakes. in 1948 have been completed for
the first 10 months. The Service hes also cooperated with the State
of Wisconsin in compiling its 1948 fishery statistics at Sturgeon Bay,
Wisconsine The Statistieal Section of the Brangh of Commercinl Fisheries
transferred funds to the Great Lakes laboratory to provide the salary
of a clerk for a period of two.months, -

LIFE-HISTORY STUDIES

Dr. Frank Vi, Jobes has completed age determinaticns of yollow perch
collected from Leke Frie in 1948 and has made growth calculations for
fish of the 1945-~1948 samples. Data for the more rcoent years (1943-1948)
have been or will be incorporated, as sultable, in a revision of his
manuscript on the Lake Erle .perch, prcpnrcd s0me ycars ago and based
principally 0n11927-1929 m&tquals. ‘
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WEST RN FISH CULTURAL INVES TIGA TIONS
Frederic F. Fish, Chief.

CORVALLIS TLABORATORY

Impounded Water Studics

During mid-May, Dr, Fish assisted by ¥r. Re A. Wogner, reactivated
Studies on the Cottnge Grove Reservoir, Proliminery studics ‘of this
Ieservoir were started by Dre. Fish in 1945 and-carricd during the follow-
ing yoar by North Pacific Fishery Investigationse The objective of the
Present studies are to establish tho physical ond chemicnl characteristics
of fluctuating=level flood-control reservoirs so that the effeét of those
Ccharacteristics upon the use of impounded woter in hatcheries can Be =~
determinede The reservoir studies will be shifted to Dorena Reservoir when
Water is impcunded so that the complote picture in a new reservoir will
Ye obtninods Reconnaissomee studios will be maintained ot .Cottage Grove
% detormine what chonpes, if any, eon ho expected through the processes
°f reservoir aging.

Dr, Fish and Mr. Vapgner ore mointaining weckly vertioni sampling for
temperature, DO, BOD, conductivity, and turbidity ot four stotions in the
Cottnge Grove Reservoirs

Willametto Polluticn Studies

Spot sampling for DO and BOD over the 185-mile reachc¢ f the main-stem
Willﬂmotto, as. woll as major tributeries, is maintoined st weokly intervals
from the Corvnllis Leboratory. '

Définite evidenco of an oxvgen block in the Lowor Willamette is now
SPpearing in the samples. This work will ocontinue until inercrsed river
flows following the fall rnins 1ift the blocke. It is hoptd that this
8tudy will revonl, for the first time, the oxaet cirocumstances leading to

he formoticn and 1lifting of the Willemotto pollution block.

Dr. Rucker torminated his studies of“orgonic'pqllutants as potontial
Medie for fish pothogens in anticipaticn of a trip Busg for study at the
Cortland and Leetiwn Laboratoriess These studios will be resumed during
the next quarter. ‘

Pathologioal Studies

Dr. Rucker continucd his studies of the larval stuges of Nanophyo tus
Salminicoln, the so~called “salmon' polsoning fluke," in outthroat trou
fry and Fingerlings at the Oregon Gamo Commissicon's Alseon hatcherye The
Qdult fluke, neoded for taxcnomic identification, wns obtnined by fooding
infected fish. tissue to homstors. The study -of this coemmen hatchery pare-
8ite, and its effoct upon the fish intermodiato host, was undertaken sevornl
years ago but terminnted under the pressure of mere urgent studivse
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Pathclrglcol moterinl collected frcm dlse;sod flsh at Fntiat and
Winthrop Sfutinns, Ss b01ng seoticned for microscopnic study.

Woter Ouality'Studies.

Dr. Rucker madc sev'ral trips, upon requost fﬁr chemical unvly8cs of
hatchery watcr supplleﬁ., The. Corps cf Engincers roquested oxygen, nitrogen,
corbon dioxide, pH, and ccnductivity determinaticns at both water supplics
to the Maricn Forks Hatchery, from Little Sardine Creck, and from the
¥orth Santiam River 4t Niagarae. The Branch of Gome~Fish end Hr tcheriles
reguested similar analyscs from a number of their staticns including -
Spring Creek, Husum Springs, Hagerman, Warm River, and Fnnise Nitrogon
supersaturation was found in the woater supplics ot hoth Ennis (133 por-
cent saturaticn) and Werm River (132 percont saturutl(n)—-buth ocncentro=
tions being well above the nocepted upper limits tcleranted by trout. A
Dencration accomplished by a mrdified Vonturi ot Efinis reducéd the nitrcgen
concentratign te 119 percent soturaticn., A jot type of inflow cmpleoyed
at Whrm River reduced the nltrogen ctncuntratltn in the %rcughs tc 109
percent saturaticn. The degreo of nltrngen supcrsaturation: ot both
staticns remnined close te the upper tolerence thresheld of fish, It is
believed that the, persistently high:.mirtality.cf.stock reported frem both
stotions (and purticularly frem, Ennis) mlght be rcdpced by the installation
of more efficlcnt deaoratcrs. )

COLFSAN LABORATORY

Corp.as Substituto for -Solmon Flesh in Hatchary Diet:

A shhrtngo of salmon flesh and visaora at Colemnn, o8 o oonsequenoe
of the reduccd runs to the Sacramentc River last fnll, emphasized the need
for a substitute for the salmon flesh that cunstitutes 30 percent of the
producticn diete Carp are resdily available from the Sacramento Fishery
and, in view of favcrable results reported from Colorado, their flesh
was evaluated es a substitute fcr salmen fleshe The carp were received,
scaled ond in the Jround=-most of thom being grav1d femanles. Immodiately
upon regccipt ot COlem&n, the curp wereo frozen in the same moanner 68 spewnod‘
out selmon carcasscse The diets wero ground nnd mixed daily. excopt that
Saturdnyts food was ground Friday but. not mxxcd untll Santurday moerninge

Six troughs,'euch cvntninlng 2,000 chlnook solmcn fingerlings, wero
used in thc exporiment. The fish in threo troughs were fod the standnrd
strticn producticn diet and in the remaining three the fish wore fed the
sume diet in which carp was substituted fcr corcusss. The expuriment was
terminnted at the end ¢f eleven weekss Altheough the goins mede by tho
fingerling salmen fed the curp diet were goecd and the mortality wos not
excessive, at the time the oxperimont was discontinued these fish wera
obviously abnormals A greater percentoge of the fish had beceme dark,
some almrst black, frequented the lower end of the troughs, and were very
difficult to frighten. Many fish swam listlessly on their sides or rested
on the trcough bottom end had e "pinched" appearance in the obdominal regione
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Therc was ne cvidence of cnemin as determined by visual inspectitn of the
gillss Ncne of the nbove symptoms were ohserved in the group of fish
receiving the sulmon flesh diute It is belioved that the fingerling
Salmen were suffering from a thyemine deficigney dircetly cnused by the
inclusion of 30 peroent carp flesh in, their diets.

Vlhen the experiment was termlnatod the affcctod fish wcre pluccd
upon the production diet now in use (Whlch erntuins 30 purcont salmon
Viscern) tc determine if this diet contoins cnough thyamln\ 0 permit
the fish to reccover frum the defiocionoy. )

Optimum Time for Initisl Feeding of Chincck Fry

The experiment desigred tc estnblish the optimum. time for the first
feCdlng of chinock=-salmon fry was ccnolnded during the current quurter.
Analysis of the data has not yet been co pleted but it appear quite..
8vident that e sharply reduced growth rate and an increased mortality oan
be expected when chinook fry are retained on the trays for too ‘long & period.
It ig obviously preferablé to romove the fry from the troys before they are
ready to feed rather than wait and risk misjudging the time at which the
More advanced fish are roady to take food. Klthough the earliest fish
in this experimont werc removed from the troys onc week carlior then

normel," no significunt rcduction in oi thor growth rate or mortality,
Bubsequently could be foéund. This experiment did not indicate the earliest
limit of fry removel but it probably would occur Jjust after the fry reech
the stare when they will not congregote in the corners and smother.

Effoects from Feedlng a Stored Mixed- Dlet to ChanOk Flngcrllngs

An experimcnt wes undcrtQkon on May 5 to detcrmine the adverso cffucts,
ir any, from feeding the Colcmaen production dict following storage aftor
mixing, Fecding storud mixod dicts, if found successful, would reduce the
Peaks of hatchery labor demands. ‘

At the end of seven wooks, tho fish fod tho diets stored for varing
Periods up to scvon doys, show no signifionnt diffcrence in either growth.
rato or mortality in comparison with the control group receiving-the some
diet freshly prfpared.

Causes of coagulatcd Yolk-in Chinook Fry

In an nttempt to isolatc the cnusc of o locelized ooopulntlon of
¥0lk which sperndionlly constitutes o sericus problem at the Coloman
Statlon, soven groups of eges were exposod to difforont trcntmonts any
°f whioh might be respcnsible for the yolk abnormality. C

Neither rosfdual milt, shock, silt, nor prossuﬂ apparuntly aro
responsiblo fer the 1oca11zed yolk ooagulatl(n amtng tho Coleman sao=frye
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Use of Circular Tonks as "Pilots" for Rearing Ponds

An experiment was underteken on April-22 to determine if fingerling
chinook salmon ryored in 6-foot circuler tanks would prove more representa-
tivo "pilots" of comparable. stock in'the station rearing ponds than are -
those held in the deep troughs.

‘This  experiment has not progresscd 4o the point where tentative
conclusions are warrénted. :

LEAVENWORTH LABORATORY

Diet Evanluations

The 1949 diet experiments were undertakern: on April 6. Although these
experiments have not propgressed sufficiently to-warrant any detriled
reporting, ‘certain-interesting developments are becoming apparent. The
inadvisability of ineluding meals at water temperotures below 50 degreeos Fes
‘reported last yeer, has been confirmed. A significent increose in mortelity
with rio compensating acoocleration in growth rete rcsults when fish meals
at the 10 percent:level-are incorporated in the diets of blueback salmon
fingerlings ot water temperatures below 50. degrees Fo

Experimental groups. of fish fed the isclated fracticns of salmon
viscera, including eggs, intestinal tract, liver, and milts, indicate
thet the growth factor-of salmon viscera is centained prineipally in the
CEES o

Hoke, when substituted for hog spleen in the producticn diét, makes
‘s significant contribution to the .growth rate of fingerling blueback
galmons No-anemia hns ‘developed in this diet to dates.

Optimum Time for Initial Peeding of Blusback Salmon Fry

' The experiment designed to determine ,the optimum time of first
feeding of bluoback ealmon was conoluded. The results: indicate that .
optimum growth rates end low mertelity cante. ebtained if tho fry are
removed from the troys as soon as the first fish swim.in a normal
upright positirn free from the bottom screcn.

Frequency of Feeding

- The results obtained to.date from an experiment designed to determin®
the optimum frequency of feeding smaller bluebnck selmon fingerlings
indicate that the -freéquont feeding of smull stock is definitely advantogeoud’
Fish fed eight times per day made significantly groater gains in welght
than comparable groups fed the sume  quantity of 'food but less froquentlys
Yhen the fish hod attaincd o :sizo of -approximetely. 1,000 per pound,. tho
growth ratc omong those fod eight times per day declined, whereas those OB
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five foodings per day showed o marked scocleraticn in growth rote. This
Phase of the cxperiment was discontinued and the experimentsl groups roset
with comparable fish. The experiment will be continued using the same
feeding frequencies to determine the optimum frequency of feeding as the
8lze of the experimental s tock increases.

Preservatlon of Hatchery Dicts by Methods Other Than Freezing

A sooperative exporiment with the Branch of Commercial Fisheries
designed to determine the effect of different processing methods upon
retention of . the vitamln content of salmon viscersas weas concluded during
the quartor.

Salmon v1scera wes convwrted 1nto meal by 1ypholizing, wacuum, -stream

drying, end ‘tunno], drylng ‘at 100 degreos Fe. 'These meals -werc bound by

the additioch Qf 10 percent gelatin to, produoe a. partlole size ‘aoceptable
to the fishe The 100 degree. salmon viscore. meal diet produced. & high
mortality after four weeks of. feeding.. Some evidence ;of, thyamine and
P&ntothenic aclid. defiolonoy was found emong LhOSL fish. The lypholized
&nd veouum dried products showed identical roactlons. The: mortelities !

Goame exoessive after six weocks of focding although the fish showed no
®videncoe of an anemin or g norvous inocoordination.. Thoy dld exhiblt .
definite symptoms. of & pantothenioc acid deficienoy as evidencod by olubbed
€11l filements. The olosoly parallel results betweon. the lypholized and
Vacuum-driod produots. indicate that wecuum drying, whicgh is much loss: costly
than lyphollzlng, may. produce a oompurablo producte The v&ouum—dried meal
Whs found definitely superior to the tunnel-dried produot-

USO of “Diaintogrotor“ for Hatohbrv Food Proporation

After consideruble experimentatién, the Riotz prebrepkor~disintegr&t0r
has been adapted to tho proparation of frozen fish-food products. Minor
Modifications, in the design and the operation of the machine were required
%o overgemo the various difficulties encountorcds  The machine, as now
designed and operated will reduce frozen blocks of beef; liver, hog liver,
or salmon viscors %o & partiole size .suitablc for. foedlng through o
3/32=-inch holo diamoter ricor at the rato of. 100, pounds:every four minutcse
Hog sploon is reduced at the rate of 100 pounds in threc minutes. A smaller
Perticle size is produced at o slightly slowar. dolivery rotes
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EASTRRN FISH CULTURAL INVESTIGATIONS
Eugene W Surber, Chiefs

FIELD STUDIES ON SMALLMOUTH BASS STREAMS

A cooperative agreement between the State of West Virginia
Conservaticn Commission Depuartment end the Fish and Wildlife Service
wes drawn up for field studies on smnllmcuth bass streams including
creel oensus work, observeations on growth rates of smallmouth bass
and other species of fish in certain streams, results of stcoking,
end studies on natural propagations During the fiscal year, 1949, the
State of West Virginla appropriated $5,000 for the conduct of this werk
which was' supervised Jointly by Mre Eugene We Surber, Fish and Wildlife
Service and Mre Fe Aes Seoman, West Virginie Conservation Departmente
These field studies are a continuation of those begun in 1936 and dis=-
continued during the war,

During the.1948 f£ishing season, “tes% s66tions were reestablished
on the South Branch of the. Potomac River ncar Romney; West Virginiae and
on two sections of the . Cucupon Rivers: -The. upper:section of the latter
stream involved an inten51ve study of 5e8% miles.of the upper Cacapon
River 6t Cacopon’ Bridge, while o¢reel census and other field data was
collected on a 7e4 mile section of the Cacapon River at Largent, West
Virginies The primary objectives in the field studies. of.these streams
were o determine'the compositiCn of the fishermen's catch, the quentity
of fish removed from s glven length of stream and how goed the fishing
is in these ‘streoms’ A mon was employed. t¢ patrol each of the three
sections, Fishermen using the test sections were required to fill out
a report showing the catches of each. species of .fish, the number of
undersized boss ctiught and the number: of hours fished each days  The
test section on the South Branoh of the Potomac was 4.1 miles in lengthe
The average width of the stream wos 154 feet in the section and the
average flow was abOut 1600 publc feet.per & cconde Tho scotion of tho
South Branch involved.in this study is. regarded as:a fine smallmouth
bass stroame Catch records during 1948 showed that bass, both smallmouth
and 1argemouth, wero far nutnumbpred in the catch by yellow belly sunfish
and rock basss ‘The total oatch of legnl fish was 2,105 ‘during 1948,
Of these, 367 werc Iogal size smallmouth bass and 50 were legnl size |
largemouth basss The onteh of smallmouth bass amounted "to 17 per ocent
of the total catch and to 86 of "the spedies Per Ilineal milo of streom,
Sunfish composed 43 percent and rock bass: 25 percent of the total legal
eatch or about 12 sunfish and 8 rock bass porconte ‘- The average fisher-
ments day wos 7e9 hOHrSo The %otal number of houvrs. spent fishing in
the South Branch test section wos 4,499 hours. The oatch per fisherman
hour was Oe5le R ‘ '
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In 1940, o creel census had been tokon in this scetion before the
Size limit cn smollmouth bass was reduced in 1943 from o fork-length
of 10 inches tr a fork-lengh of 9 inchess Major changes took place in
the composition of the fish population nccording to the croel consus
recordss The catch of undersized smallmcuth bass decrenscd from 940
in 1940 to 165 in 1948, indionting o 825 decrease in the populati:n
of small buss; end the cntch of rock inorcosed from 22 to 685, indicating
% 2,660 percent inorcase in their populatiin; ond the catch of sunfish
incrensed from 463 to 901, indiocuting o 195 porceént inoreese in the
Sunfish populations. It woas concluded that smallmovth bass fishing in
the South Branch wos on the decline and likely to¢ becoome worse as these
SPecies arc replaced by rock bass and sunfishe

The situntions in the upper and lower test seotions on the Cacapon
River ape similare The upper secticn, which averagos 94 feet in width,
Flow 226 CsFeSe, o0 catch of 2,021 legel fish of all kinds were reported
bY 294 fishermen in 1948. They fished 3,497 hours for a catch of 4.l
Tish per anglor, 0+6 fish per hour, and 343 fish per mile of stroame
The averapge fishermen's day was 7 hours in lengthe For the 5.9 mile
°f stream in this section, tho catch of fish represented 30 per acre and
3345 legnl smallmcuth bess per linesl mile of strefme Rocok bass and
Sunfish made up 43 and 37 peroent respectively of the catch of legal
flsh. and smallmouth bass made up 9.8 percent of the total catch of
legal figh,

Legal size smallmouth bass made up a larger peroentage of the

®ntch in the lowerr test soction at Largents The stream in this section
WVeraged 109 feet in width and stream flow dota show an average flow
Of 548 @,F.Ss The total cntch of 2,151 logal fish werc repered caught
in 2,476 hours of fishinge The ontch per hour was 0.9 fish during an
AVerape fisherman's day of 6.7 heurss Logal smallmeouth bass 'in 1940
Teprescntod only 8ol percent of tho total catch while in 1948, 15.3
Percent of nll legnl fish taken werc smallmouth bass, in 1940, howover,
egnl size wos 10 inches comparcd with 9 inches in 1948, ° Roduction of

® size limit to 9 inches brought about a great reduction in the

088 populati-n since only 45 undersized smallmcuth bass were repcrted
CQupht in 1948 compared with 479 in 1940 In this secticn, rock bass
Inorensed from'n crtoh of 270 in 1940 to 650 in 1948. Therc was o
Moderate incrcnse in the total cuteh ¢f sunfish from 805 to 959, but
the take dropped from 0.7 fish per hours in 1940 to 0.4 in 1948, Growth
Tates of smallmouth boss in these secticns, as revealed by scnles collocted
n 1947 and 1948, were comparcd with growth rotos rcorded in tho poriod
Prior to roducticn in the legnl size length from 10 inches %o 9 inchess

t was appafent from tho studios in the South Bronch and the upper Cocapon
Y08t seotions that growth rates had not increansed significantly as o result
°f the roduotion in the size limits Rook bass end sunfish imereased in
- Dumbors 4o compe te' with the smallmouth boss t¢ such an éxtent that an in-

CIQQSG in ‘growth rote was not breought about by tho reduction of lepal sizc
mits, : 4 B ‘ :
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A detailed roport entitied ¥The Catohes of Fish in Two Smallmouth
Bass Streams in West Vlrglnia," is to be published by the West Virginia
Conservatiin Commissicne

EFFECTS OF.INSECTICIDFS AND CHEMICFLS ON FISH

During the vear, the toxicity of the following insecticides to
fish were tésted in leboratory experiments: Parathion, rothane,
methoxychlor:and rotencme in its several forms. Toxielty of 25 .
percent wettable perathicn was testeod cn smoll fingerling bluegill
sunfish about two inches in length in aquaria. Nearly all fish wero
killed at the last level used (0.05 part per million), and nearly all
were killed at 0.04 part per millions At 0403 part per millicn, or
less, few or no fish diede It was concluded thnt about 0.04 part
por million .of wettable parnthion represunts approximately the threshold
lovels : The experiments was carried cut in aquaria containing 20 liters
of wuter stocked with threc or four blucgill sunfish ench. All experiments
were performed in triplicates Rothane, or DDD was tosted on, two inch
bluegills in the same manner with concentraticns ranging frem 005 to
0.2 part per million. At Q.05 part per millicn of the pure chemical, all
fish were offected and 20 percent dieds No fish diod at 0.025 part per
millien and 0.0125 part per millicne Methoxychlor in acetone solutions -
were added to aquaria containing bluegtll fingerlings ot rotes ranging
from 0,025 to 0,10 part per millicn with the following results. All
fish were killed at the rate of 0.15, 0.10, ond 0,05 parts per millicne
A few fish survived at the 0,025 pafﬁ per million levels, It wos cone-
cluded thet about 0.02 part per millicn methokychlor was near the
toxicity threshold for small finperllng bluGUills. '

ROTFNONE EYPTRIMPNTS

* Extcnsive tests wcre madc w1th geveral forms: of rotcnnno. A
rotenone poste dcvelcpod in the West wns oompured with emulsifiable
rotencne, 5 percents Meantitiecs «f the poste, of unknovin ecntent,
except thot it contained rotenome snd acetone, renging frem 2 parts.
per million ‘tc 0.063 part por millicn werc tosted apgrinst emulsifiable
rotencne of o known 5 percent content. The tests shawed that the rotenone
content of the wettable paste was about 2.5 perceent. At about 70 P, and
after 22 -hours, the paste was approximctely half as effective os emulsifiablo
rotenone, 5 percent. At four hours the poste wag about 1/3 a8 offoeotive as
emulsifiable rotenone indicuting thrt it was slcwer in 148 noticn per unit
of rotenmme than the emulsienm. During October und November, 1948, o serics
of experimenta were performed to detormine the rate of penetrutwcn of )
different formulnticns of rotenone intc the water. Abendomed quarry heles
in the vicinity of the Leetown, West Virginiae Statirn, which had filled
"with water to depths ¢f 40 fect or mere were usod in the studJ. Emulsifiable
rotenone was tried in +hrge quarry holes while wettuble paste was tried in
two cthers. In one quarry hole with & maximum depth of 42 feet, emulsifinble
rotenone was applied at the rate c¢f 1,36 pounds per wocre foot or 0.5 part
per millicne One hour after trentment the wnter wos toxic at 20 feet,
but non-texic ¢t 30 ond 40 feets  Twe and frur Acys after treatment the
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water wns toxic at the surface and at 25 feet, but non-toxic nt 30 and
%O feets Complete detoils on this work have not been asscnbled, but

in gencrnl, it can he said that emulsifioble rctencne, applicd at 0.8
Part per million to the water in these quarry hcles, failed to penetrate
beyond o depth of abeut 30 feet. Experimontol evidence regnrding the
rote of settling of diffcrent formulaticns of rotonone was vbtained in
% tube or pipe, 3 inches in inside diameter and 10 fcot leng, with o
Wide~mouthed quert fruit jar attuched to the buttom ¢f the pipe ond &
Soreen at the top of the jar to provent blucglll sunfish, which were used
in tests, from esonping frem the jar, where they ciuld be rendily
Observed, to the.intericr of the tube eboves Diffcrent rotencne
Materials were intrcduced at the top of the colum of water, ond the
t}mc it tock for the rotencne materianls to settle dcwn end kill the
fish at the bottom of ‘the ten-fcot pipe were rccordcd. In this way,

1t wos possible”to démenstrate thet emulsifiahble rotenone, § percent,
Sottled mere ropidly in scft weter than in hard weters It was also
Pessible to demenstrate thet 3 percent wettable rotencne pesto settled
in hard water foster than emulsifioble rotencne, 5 pcrOgnt, cvon though
the wettable rotenone puste was not as rapid in its lethoal soticn in
Squarium o xperiments .

. The rate of penetraticn of omulsifiablo rotencnc is of particular
torost becruse of the prssible usce of this form of rotencne in airplane -
SPraying., '

EXPRRIM™NTS WITH OTHUR’CHEMICAL CONTROL ACGPNTS IN THE FIFLD OF
WEED CONTROL

A number of -organic cempounds have como inte use rcecently in the
Cntrol of submerged aquutie plents. Ameng thesc aro benoclor 3 C,
°rthodichlorbenzene, and napthae These oompounds wore found te be

®Xic to fish ot ccncentraticns, required to kill plrnts. Experiments
8% Lectown showed thot scoluble benuchler at o cuncentration of 20 parts
Por millicn was required to kill aquatic vogetaticn. At this concentraticn,
Nearly nll aquatic orgenisms, including fish, are killeds The use of
Orthodichlorbenzene in pends and lekes t¢ ¢ ontrcl submerged aquatio plants,
88 been recommendeds The recommended rnte of application is 40 gallens
Per ngre, Studies of the offects of this hydroearbun on fish werc there-
fore, bosed cn this rrte. Orthedichlorbenzene, at the rate of 40 gallons
Por fere, three foet deep, which would include depths oxisting in mos t
Stchory ponds, is equivalent tc a concentraticn of 87 parts -por million
it thoroughly dispersed. In oquarium expcriments orthodichlorbenzene
?lled fingerling bluegill sunfish 2.4 inches in lengh at 342 ports per
Millicn which is much below the concentraticn required teo kill aquatic.
Plants at: ordinary depths.

Naptha is usod in irrigaticn Aditches at o oincentreticn of 185 parts
Per million for cne hour to contrcl submerscd aguatic plants. - Naptha
Ompounds consisting of oqual parts of Socal sclvent No. 2 and cmulsifier,
killed bluogill sunfish quickly ot rates of 26 to 88 parts per millicn.
Some ‘f1sh were killed at & rato of 8.8 parts per million, and bluogill:
Sunfish were affocted but not killed at a rote of 2.2 pargs mor millicn.

Enrly expcriments with nigrosine ot rates of 10 and 20 pounds por AcCre
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showed no ill effects on fish. One largemouth bass pond, trectoed on
three occasions with nigrosine, at ten pounds per acre, produced
over 7,000 largemcuth bass.

£ number of experiments were conducted with 2,4«D tc determine
hoew the cost of using 2, 4~D. cn emergent agquatic plants might be reduced.
Viith good poveruge or complete wetting, it was fcund thet 2,4-D in
tributylphosphate:- and kerosene or fuel oil wns: still -effoctive at a
08 percent: level, of 2, 4~Da ‘

The sedium solt 2,4-D is ideal for use ¢n broad-leafed plants
without thick waxy ccotss This highly soluble form, at a. cne percent
equivalent level, wos tried c¢n a variety of plints, which included
smart weeds, marigolds, burreed, and water cress. The scdium salt
dissolved in water at o strength of 1.0 percent (acid cquivalent) had -
little effect on cottails end soft stem bulrushes.

PROPAGE TIOW OF POND FISHRS

During the Spring of 1949, the following fertilizers were testod .
in the larger warm-water hatchery ponds of the Stativn; 10-6-4 inorgonic
fertilizer alonce and in combination with O«1 part per million menganese,
barnyard manure at three tons por ascrc, bluegrass plus phosphorus plus
nitrogen, and Vigoro, a commercial inorpanic fertilizer. All cxperiments
were performed in triplicete as in previous yeurs. These pends were
stocked with either loarpemouth buss frv ¢r smallmeuth bass fry as they
were available. BReoginning April 28, water semples were collected at
ten-day intervels from 15 of these ponds for analysise. The following
elements cr compcunds were determincd.: fmmonio nitrogen, nitrate
nitregen, -orgonic nitrogen, scluble phosphorus, caleium, magnesium,
sulfates, iron,: manganese, borcn and coppere In cddition, dissclved.
oxygen content, frce carbon dicxide, methyd oranre alkelinity end
turbidity were determined. ' The finel scries of water ennlysos were
token on June 21 and the draining of the pon's was begun on June 29,
1949, Drta for thesc experiments hive not yét been complled, hut
results will ‘e cembined with,deta for scveral sensons deuting hock
.50 1941, fcr a publicotich on the fertilization ¢f hatchery.pondse

The goal of our fertilizaticn experiments hus becn to consistently
produce woter blooms in hardwater ponds sinco:moximum fish production
con be ohtdined under those cenditicnse The. 1949 schedule cs in provious
years. failed to:preduce water hlooms, excopt in thosc ponds. which possossOd
them 1lnst yénrs However, bettor understanding of the conditi ns under which
water blocm form have been obteined evdr-o pericd of scvoeral voarse It
is known that water bloéms con be rrtificinlly preduced by killing
coarse wocds with sodium arsenite or the destruction of Chara in pends
containing this coarse clga with copper sulfatcs Future experimonts
will incorperate ebsolute control of pond scums und course vegetation
with chemiculs, either scdium arsenite, copper sulfate, or migrosine.
It is now knrwn that hervy appliceticns .of incrganic fertilizer at
rates up. to 300 pctunds per wcre per applicrtion is not the enswer’ to
the prcblem, '
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STUDIES ON THE POLLUTION OF THE SHENANDOAH RIVER

Physical and chemicnl analyses were continued at eleven Staticns

from above the Merck Company plent to the mouth of the Shenandoah River.
Prior to October 1, 1948 very little change was evident in river con=-
ditions, Dissolved oxygen, pH, and cnrbon dioxide were well within
limits. to support. fish lifes. .However,. 0s2 to 06 porte-per millicn
zinc were. prosent in the rivere. On October 1,. the Amcrican Visoose
Corporaticn, Front Royal, Virginin, institutcd full time treatment of - .-
1ts efflucnts and improvement in river conditicns was found by quantitive .
Studies aftor thot timo. Mentltotive bottom somples were -token when
POssible to determine the effects of pollution cn fish organismsa
Laboratory toxiclty -experiments were also performod. to detormine the
tOXicity of zine to fish, snails, and helgrommites. Largemcuth bass
8nd bluegill telerated 1040 parts per million cof zine for thirty dayss
Snails wero killed in 5.0 parts per million of zine in. 24 hcurs;
helgrammites tolerated 100 perts por million of zine for thirty dayse
Meyfly nymphs tolereted 10. to 20 parts per millirn of zinec and caddis

Y larvae woro ahle to tclerate 100 parts per millicns Snails (Nitocris)
Were able to survive in woter contuining not mere then 0.5 part per millicn
Of zing, and dephnia only 0.2 poerts per millicne Fish were placed in
lveboxes ot the varicus Stations along thc river to determine whether
they would live contincusly in tho river watere  In gencrel, the fish
Were ahle to live in the live boxes bclow the Viscose plant, but thoy
failed to grow in thoms On the other hand, fish in a livo box one mile
8bove the Viscose plant not only meintnined themselves in good condition, .
from feod passing through the screen enclosuro, but actuelly increasocd

N 8ize and woeight.

Studies so far during tho your, point to¢ ccnsiderable improvement
in the lowoer Shenondoah River. Rottom animnls of the better fish food
types are beginning to appear in limited numbers at all Stations. How=.
Ever, there remains o noticeable nbsence of mayfly nymphs and snailse
Minnows reappecred in considerable numbers and have almost regained
their former obundences Since full time trootment wos started, zino
Seéoms o have been roduced to a stnisfactory level and cther physioal
8nd chomionl conditions appenr satisfactory for supporting aquatio lifes

Fishing on tho river has increased considerubly during the past years
It s neported that quite a number of fish (mos tly rcugh fish such 08 .
Suckers, ‘catfiéh, and oarp, but only o fow bass, sunfish, aond crappics)
have boen cnught by fishermen from Morgans Ford Bridge to Millville,
Wes ¢ Virginioe oo S

In June, 1949 there appoared to be encugh fcod, principally small

minnOws, onddis fly and midge fly larvoe, tc support e oonsidorable
Rumber of basse - -
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MICROBIOLOGICLL LABOR! TORY
Se Fe Snieszko, Chief,

GENERAL

In repeated trials at Leetown, small brown trout (fingerlings and
small yearlings) havo shown o marked dislike for rations coentaining
sulfamerazine, as evidenced by very poor growthe With such fish,
treatment of furunculosis with sulfemcprazine is difficult. 1In
Jenuary and February, 1949, in en experiment, small brown trout
fingerlings grew sensibly as well on raticns continging a large
dose of sulfamethazine as on the reticns without any druge This
means that they took the drug readily .and that this rather new
sulfonamide is especially worthy of trial in the treatment of
furunculosis- in brown. trcute It .also should have further trial with
brock trout, in conjunetion with sulfamerezine. A report on this
exporiment has been preprred and submitted for. publication,

An hpparentiy new;method of preprring .graphs for publication
was found end & brief aceccunt.sent to Sciences - (Jo S Gutsell)

PROPHYLACTIC TRR/ T:[RNT .OF. TRUUT.DISE/SES -

During this fiscal year was completed the second -and started the |
third series cf tests on the prophylaxis of furunculecsis, gill discase,
and externsl parasitic infestationsa. The results completed during the
calendar ycar of (1948 indicated that: Roceal reduced the incidence
of outbreaks of g;ll disease; sulfamerazine rcduced the, outbreaks of
furunculosis, and oral.immunizetion against furunculosis was not
effectives Results obtained with the new lots of trcut during the
first two .quarters of 1949 indicated the pyridylmercuric acetate is
very promising as a prophylectic arent ugalnst gill disease.and
external prctozoan infectiovns, :

‘ULCER DISELSE

. complete study wes made on the churacteristics.and pathogeniocity
of a bacterium isolated from cutbreaks of ulcer disease among brook
trcute The suggested namc for this.bectorium is Hemophilus piscium,
One paper on. the carly studies of this discvase 15 in press in the
Transacticns of the Americun Fisheries Soclieoty, Vol. 78, and ancthor
is about ready for publication.in the Journal of Bacteriﬁlﬁgy.

: TASTE TTST OF TRUUT TRPJTFD WITH SULFAMFRAZINP

Rainbow Trcut yoarlings were fed for 10 duys food contalnlng
sulfemerazines At the end of this pericd tr-ut were distributed for
tasting emong the personncl cf the Statione No-difference-in teste .
hod been detected between the trooted and. control troute (Se Fe Snieszko)'
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FISH NUTRITION INVESTIGATIONS
fe Mo Phillips, dJr., Chief,

THE NUTRITIONAL RE IREMENT OF FISHES

The Vitamin. Roquirement «f Trout

By mothcds previcnsly desoribed, the requircments of three speeids »
Of trout (breck, bhrown end rainbew) for folic acid wero studieds Tt wos
found thet even theugh levels s hirh as 17542 micrograms per kilogrem
0? trout-were fed daily, maximum storare wos not redched,:  The curve Of
liver starare versus dietorv level of folic a2cid did-net level off éven:
8% this lewel of the vitamine. It wos oconcluded that at least this cmount
Of folic ncid must bo fed to treute The level represents the cmount
found in o 100 percent becf liver divt. ‘ '

The amcunt of folie 'acid stored in the liver wos found to be the
Same for all three species of trcuts Temperature had no apparent effeot
°n the roquirement., WNo disease conditicns were noted during the exporiments.

At present a series of experiment arc in prugress to more preciscly
dotorming .the role of bictin in the Aiet of troute Although one sories
°f annlyses have boen completed, there is not sufficient deta to warrant
®®nclusicns at this time. - o

‘EES_HEE_Of Dietery Supplements

Cod liver cil ndded to the stendnrd diet of this hatchery (80 percont
beer spleen; 25 porcent each of whent middlings and cottonseed mealy 24 ¢
Percent fish meal; 2 percent salt) resultcd in an increase rate of growth
°f these spocivs of trcut (brock, bruwn and rainhow). However, in:the
486 of trown trout on incrense in the rote of mortulity wos alse obtained.
Indirect'evidnnce suggosts that this mortality 1s connectod with o vitﬁmin‘
deficienoy ond the so oalled "slime=-patoh" disoase of brown troutes

n Experiments are at present in progress to attempt to couple the

 8limewpatch" diseasc with a vitemin defiociency cnd the role of increased

*0%6 of prewthe Tho latter controllod by the usc of obd liver cils Results
© date would nct warrant conclusicnse

Anemie in Trout

During the summer of 1948, these experiments were grestly curtailed
becnuse of o shertage of laborntory essistance. However, the use of o
oCmme reial dep food over o 26 weelk period did prevent the appearonoce of-
nemic trowte The rate of growth was inforicr to the standard diet of
this hatohery.

& ‘At present sevornl experiments tre in pregress to attempt to discover
he cause of this onemim. Soveral liver extrects ere being used together with
°Tystalline vitamin Bl2,. Mo progress can be reported at this time. ‘

¥
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The offcet of Diet on the Pody Co.positi n of route

Several diets, differing greatly in chemical compcsition, were fed
to brook troute Samples of trout were taken at two intervals, differing
by about two months, and analyses were run on their bodies, It was shown
that there was no difference in the water content of trout as influenced
by age but a difference was caused by dietes The ash content varied with
age, the larger and older fish showing & greater emount of minermls, Diet
affected the ash content of the trouts The fat varied with the digt fed
and the older and larger fish contained more fat than the younger ones.
The charncter of the fat, as determined by iodine number, was altered by
diete The amount of protein in the body was deperident upon the diet but
it was independent of the age~size factor of the experiments,

Current wxperiments are under way to determine what changes ocour
in the chemical composition of hatchery fish after stockinge These
experiments are only just started and no results are available at thils
time.

Devélopment and Testing of Proctioal Diets

During the summer several prectical diets were testeds A commercial
dog food fed on & 100 percent basis prevented anemia in brook trout but did
not produce good growth. TWhen mtstituted’ for one half the meat portion of
our standard hatchery diet, the commercial dog food agnin did not produce
growth equal to the control fishs Cooked pinto beons used as o substitute
for the dry portion of our stondoard diet resulted in infericr- rate of growthe
A commercial by~product woas found to be a satisfactory substitute for
dry skim milk often used in trout diets.

At present several experiments are under woy testing the value of
soveral commercial fish foods as diets for troute Several new ingredients
-are also being tested for possible incorporaticn in the stendard dry feed
mixtures used in many fish hatcheries. .
STUDIES UPON TROUT PHYSIOLOGY

Tho Effect of Metnholic Produots on the Corrying Coproity of Ponds and EEQEEBE

The studies of the effeat of motabolic products were continuedo The
dota previcusly reported from o series of closed contoiner experimonts wer®
applied to pondss It was found that the acoumulaticn cf ommonia was
directly proportional to the weight of fish per cuble foot of water and
temperature and inversely proportional to the number of wonter chunges per
heure Tho ammonia concontration builds up to near accepted pollution
levels in ponds in series, .

At present a scrics of experiments are under way to dotermino the
effect of these products upon the blocd of trout, thus p rmitting .o more
exact measurement of the harm such products may do even though an actual
loss is not experienced,. These expcriments have not progressed to a
point where conclusions may be drawne
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COOPERATIVE FIFLD PROGRAM WITH CORNELL UNIVERSITY AND THR STATE OF NFW YORK

Brown trout were reared under two conditions, rapid and slow growthe
A portion of these have been stocked end survival studies 'will be made
to determine” the effect’ of rate of growth on'stream survival. Chemical
8nalyses .have heen madeé -upon. the bodies of-the fish before: stocking and
this will be:oorrelated with sdmples taken at .intorvals after plenting
%o note any ohanges that .may ocour.

The study of rainbow stocking in Cayuga‘Léke;lNew York hes been
Continued ard fish have beon.furnished for additicnal plantingss
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FEDERAL RESERVOIR INVFSTIGATIONS
- 'Te Ko Chamberlain, Chief =

Visits to -varicus Oklahcma reservoirs, and reservoir feeding streams,
have been made by Ts K. Chomborlain during the periods At intervals ex=
perimental fishing in Canton Reservoir was oarried out during April, May
and the first half of June, in associatiorn with D« Homer Buck, Frank He Crosss
using gill nets and hoop nets. Buck and Cross are graduato students of.
Oklahoma A.and M College, -témporarily employed ds fishery biologists by
the Corps of Engineerse. 'Intensivé experimental.fishing started about the
middle of Junes The gill nets used were of one, one and one-half, and
two inch mesh, and were uniformly 175 foet long by 8 feet depthe The maximu?
amount of equipment put into operantion at one time ccnsisted of five gill
nets and four hoop nets. Seining in shallow water was done with small mesh
gseins.

Some thousands of individuel fish of 13 species have been taken.
Total catches on specific days amounted to the neighborhood of & thousand
fishes Members of the more important spccies were measured, weighed, sexed
end, in the case of scaled species, scales collected. Changes were noted
in the species composition of the catches, due to semson, parts of lakes
fished and fishing gear used. While the bulk cf the catches was composed
of carp, cerp=sucker, buffelo, bullhead and ger, an ocoasional bass of
legal length, or feir size white crapple, was taken, and where condition
permitted was tegged and released. Sunfish entered extensively into hoop
net ontches and several times a school of small crappie appeared to have
run into a gill not --« ono gill net taking 226 at one time.

Catches by sport fishermen were checked whenever possible, and scales
from bass and crappie in the catches collectede In this creol census wark
the Corps of Enginecrs has cooperated by lcaning a man to assist in it ono dey
a wecke Probably due 4o the whent harvesting (but alsc due to the poor
showing of the reservoir a+t time of thc fishing derby), fishing has been
light in Canton Reservceir since the middle of May. An intelligent guess
may be made thet since that time the total deily catch in tho rescrvoir
has amounted to on average of two legal sizod bass, two channel catfish
and one fair sized oreapples In oddition, small catches of sunfish, bullheads’
carp end smell crappie have been ncted.

Plans call for & centinuation of intonsive fishing thrcugh the summer
with the equipment mentioned, with the possible additicn of fish poison, an
eleotric fish shocking device and Florida typo fish traps, and for tho
collection of essential limnological datee

47



SECTION OF. MARIVE FISHTRIES

SOUTH PACIFIC FISHRRY INVESTIGATIONS
John C. Marr, Chief

_GENERAL

The continucd relatively low level of sardine lendings has coused
otnsiderable nction t¢ be undertoken with the hope of oonserving and
building up the resources The thought processes involved seem to cntail
Considercble confusicon in that the stabilization of the fishery at scmo
®conomically desirnble level is often oonsidered to be synonymcus with
Dadintaining an adequete stock of breeding fishe Informaticn on what
Constitutcs an adequate breeding stock is not presently available.

In connection yith routine survey work;qt séa, Messrs. Ahlstrom, -
Cox and Eekles wore on Scripps Imstitution of Oceanography vessels for
®Ne cruises.

- Aotivities connected with getting the Black Douglus ready to go to
5ea have token a great deal of times A plankion winch and overboerd work
Platform have been installed on the starboard side, aft, A& portion of tho
Eilley gpgjacent to the work platform has been converted t0 a wet laboratorys
Chemi gn dotorminations aro made in tho. laboratory on the.second decks A
8@thythormograph winch is located on the port side, afte

Under our cooperative progrem with the Soripps Institution of Oceanography
“nd the cdlifornia Fish and Game, tho Black Douglas is to run, cnoe a month,
our station lines running off-shore betwcen Cape Mendooino-and the Columbia
iver, on the first cruise, starting the end of May, only four.statlons
Wore ogoupied, due to mechenical failure of both gonerating units. The.
Blaok pouglas put tc sea agein on June 30. Mre Eokles is in ocharge of the
Work a¥ sen; nlso aboard are Mossrs. Cox, Paya, Wallis and Widrige

Visitors during the quarter included Mossrs.. Cottam. (Fish and Wildlife
Service), Anderscn, LaFond (Navy Eloetronios Laboratory), Thorsen (zoologiske
MUSeum’ Copenhagen), Phillips, Cox (Califernie -Fish and Geme),. Hiatt

Uhivorsity of Haweii), end Burnettee

REPORTS

The following manuscripts wére comploted dﬁring the last quarter:
Felin, Frances E. '

An appliénfiGn of Walford's mothed of ‘deserihing growth
~ _characteristiocs to a study of thc cffect of ‘tempcrature.
on growth in Platypoocilus maculatuse

Sdhnefcf,‘M; B;,»b;.E.‘Sﬂtt@, and J. Ce Marr

Growth of the pilchard fishing industry of tho Pacific COOS%
of North Americn to 1942, with an Appendix on o Survey of the
logal regulation of the Pacific Coast pilchard processing
industry, 1917-1942,
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The following manuscript was submitted for approvel for publi=
cation: ' N

Marr, John C.
Apptrent abundence of the pilchdrd (Sardinops caerulea)

off the comsts of Oregon and Viashingten, 1935~1943, as
< medesured by datch per boate -

DETHRMINATION OF THR RATE. OF PILCHARD RECRUITMENT AND
THE CLUSES FOR FLUCTUATIONS THEREIN., (Ahlstrom, Eckles,
Colderwood) e

Owing to the short pericd of time in which  the expanded field:
program has been in operaticn and to staff vacancies, it is 1mpossible
to report upon the- sevcral subprojects of*'this projects

Thus far, fcur crusies (three ships on each cruise) have been ¢om=-
pleted; the fifth has just starteds The scuthern section, lying between
Sen Diego and Cedros Island,  has been covered completely on every cruise.
The central section, 1ving b@tween Pt, Concepticn and Cape Mendocino,
has been less adequately covered. The northern section, lying between -

- Cape Mendoeino and the Columbie River, has been the least well oovored '
areas: This is owing/to the weather and mechaniocal fnllures.

Fish eggs and larvae have now been sorted from the plankton cole-
lections made in March end April. Pilchard eggs ond larvae have,-in
.general, becn.found-only in the southern -inshore fup to about 120 miles
off~shore) collectionss The planktcon haul at:.one inshore staticn: cone
tained over 25,000 eggs, but the numbers. contalned in other hauls have
not been Outstandlng.L'

In additicn to pilechard.larvae, 23-other larval forms have:boen
identified at least to genus end their numbors are boing routinely
tabulateds Of porticula? interest in-this conneeticn-arc larval jeok'
- mackérel (TPréchurus.symhestricus) token in the southern section, and
hake (Merliiccius productus) token in the scuthern'eand central sectionsse

DETERMTVATION OF THE CHARACTERISTICS  OF THR ADVLT
(COMMERCILL SIZED) STOCK £.S IT IS AFFECTED BY RECRUIT«
MENT AND RY THE FISHFR., (FWLIM, WIDRIC),.

Studies to determine the size and the ago compcsiticn. of the adult stock
and the mortality rates of pilchards in tho adult stock.

A small 1949 interseason fishery at Montcrey was sémpled during
May. Scale samples sent to this laboratory were taken from the cntchos
of 10 berats, mostly lemparas, fishing within Mcnterey Bay. From March 1
to May 31 Mcnterey reccived 1,686 tons ond scuthern.Californig 496 tons
of pilchard.
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. Further interseason fishing will be discocntinued in accordance
With new regulaticn of the fishery.

Mr. Bradford Mishler is celculating the fish jlengths of individ-
uals of all year-classeé sampled for scales, bothreurrently and for
Past scascms in which the caleulaticns arc not comple teds He will sum-
Marize the lengths at the time of formaticn of. the first annual ring,
Computing tho meens for cach year-class at ecach port and for all ports
Combined.  The deviaticnsg of these first growth increments from a ncrm
Will be estimated for secusons 1942~43 to the'present in order. to follow
UP the correlation of these with other devieticns of envircnmental fac-
to?s'ghQWn for seasans1939-40. through 1941-42 by Walford and Mosher
(Specs $cis Repts Nos 21, 1943s) . o

Preliminary application of & technique described by ¥illiem Ee - -
Ricker, "A'methcd. of estimating minimum size limits for obtaining max-
imum yio1d" (Copeie. 1945, No. 2) was mede by Widrig end Feliny The
Method is offcred ns a.moans of cvaluating, at any given. (existing)
rate of fishing, the minimum sige at which fish should be taken in order
% attain maximum production. The mothod appears to be subject to modi-
Tication and applicable to certain phascs of pilchard study, different
from that for which it was originally intendeda o

§EE§ips'to dctermine whcfhoronnot;subnpdpulations‘oxist.wimhin the adult
EﬁﬂggAund Te dofine the rolotive importance of such porulaticns, if present.

Mean grewth curves for year-classes 1936 to 1944 havo been gons tructed

*om data on average lengths of ench age group present in the commercinl
Sutch from the 1941-42 through 1948-49 seascnse From estimates of the
Standard error of these mean sizos and the t value associnted with coch numbseof

grees of froedem, the confidence limits arcund each mean at the 5 percont

evel of prebability indicate signifiennt differcnces in the growth curves
from north t¢ scuthe Since mean lengths in these curves are derived from
?Gasﬁnal avorages, the possibility exists that certuin size differonces
N the stock might be obscured by sensunal summary of datae

Mrs Inocencic Ronquillo, Philippine fishery troince, made o s tudy of
d0ta in our fiPes cn longth frequency distributions of samples of pilohards
°f the same age cought in difforent geographicul rogicns during comprrable
Monthly pericds, as o further inquiry into whothor suh-pepuliticns of
Pilchirds aro distinpguisheble by their growth types. His study eovers
th? 1945-46 through 1947-48 scasons and has beon submitted te Stanford

Miversity as & Mels thosis.

Using the conventicnel tests for significance of differonco, 3””@“1110
found consistont monthly differonce botwoun sizes nt the seme age in San
Podre ang northern pcrts.  Other significant differences wero feund ameng
MOrthern ports in certnin months, cspecially in summor and early falls
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Ronguille fcund the coefficient of variation to ronge from 2,10
to 11.70, most lying between 3 and 5 "as.would bc oxpscted with linenr
measurcments made on substrntially homcgeneous samplese It cen be seen
that this mensure fluctudtes more.in the San Pedrc region than in other
localities," :

-

Of intercst alsc to us, in connection with the technioue of age
determinaticn from scoles, Ronquillo gnve- the ct:leuloted ratio of range
to stondard deviation (%) ns an observed and ¢ lso as & theoretienl
value of this rutic for samples of the same size. He notes, "Close
agreement bectweon the computed and theoretical velues indicates relia-
bility :and accuracy in the cpe determinations by scule reading in tho
pilchard."

EFFECTS OF ATOMIC EXPLOSIONS ON FISHES (Marr, Paya, Mecod).

Studies to determine the relaticnships of the Marshall Island stooks
of pelapic fishes, especianlly five species of sccmbroids, with those
of other regicns, ‘

Mr. Mcad completed a trip to Central Americen waters on a bait boat,
the M/V Alpheccaes Fishing was confined to tho month of May off El Sal-
vador and Nicerague, during which time 250 tens of yellowfin tune ond
oceanic skipjeck were teken. Morphometric data were secured for 40
vellowfin tune, six oceanic skipjack, and onc black skipjeck. Scale
semples were teken from the vellowfin, ond observations werc made on
degree of maturity and stomech ccntoents, :

Night-light oollecticns were mnde on f:urtcen occasions. These
colleetions 'include gocd series of juvenile scombroids, which- hoave not:
yet been identified,
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NORTH-ATLANTIC FISHERY INVES TIGATIONS'
Williem F. Royce,. Chief

"GENFRAL

The work of most of the people in this project has centered
8round the operation of the Albatross III during its first year
Of use,: All of the  scientific staff have participated in the operetions
Which have contributed more or less to every. sub=projects .The Albatross ITI
. ®ompleted 273 oruises although it was: laid up from Januery to Mey beceuse. of
& shortage' of operating funds. ’ ‘

The cooperative effort among our own scientists has been extended
to include the Brench of Commercial Fisheries which undertook freezing
®Xperiments at sea,’ to the:Woods Hole Oceanographic. Institution which
Sent numerous ‘scientiste workihg on several' oceanographic projects on-
our oruises, and to independent investipators working in various fields
°f marine biology or oceanorraphy. This oculminated in a study of
North carolina waters in cooperation with the Institute of Fisheries
R?Search end the Voods Hole Oceanographic Institution which will be
2;80ussed at greater length in a later sectione - Other ocooperative

fort included several of the staff who assisted the Atlentic Stetes
Yerine pisheries Commission as advisors.

5 A major politicel event affecting this investigation was the
Uccessful completion of the Northwest Atlentic Fisheries Conference. .
0°y°9 and Schuck perticipated in the oonference end presented e summary:
£ fishery rescarch on the New Englend fisheries to tho biologists ot
© conferconco. ' ' :

- THE - HADDOCK AND HADDOCK. FISHWRY -

The paper "Relationship of Catch to Changes in Population Size in
England Haddook" ‘originaelly presented At the MOptimum Catoh. Symposium”
. Meetings of the American Society of Limnology and Oceanography, was ‘
s§°epted—by-the'oditors of "Biometrios". This paper, among other things,
stOWS that fishing removals strongly affect the size and composition of fhe
ri°°k- A highly signifiocant correlation was fcumd between the number of

8h that arc oaught in any year and tho rcduction in size of the stocks

Some of those findings will be uscd as a basis for forcoasts of future
%bundence, . - : -

Now

bok Of o small group of haddock (94) tagged on Georges Bank aftor being
% °N by ottor=-trawl goar of the Albatross-III, 6 were returned during »

£ ® year, This is the first time that taggcd haddock have. boen returned -
TPOm Ottor-trawl-caught fish or from fish tagged on offshore banks ¢

0218 limitod success encouraged us to modify our tochniques further an@

tn & oruise 'of the Albatross III in June 1949, 1,228 more haddoc?Awer?

. 8Eed on thu offshore banks (Goorges and Browns). Although.indlreét
Vidence, such as size-gbmposition and- growth rotes; - indiontes thats#be

ove Scotion pepulations are probably largely: indopendent of thGLGEOrgeS )
8k stogk, direot cvidence from tapgging is necded not only to determine this
de?initely, but nlso to determine seasonal mcvements within banks, and to
88in information on mortallity ratese '
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Some data on age at maturity werc obtgingd on one trip of a kil
mercial trawler tc¢ Geerges Bank during the spawnlng season. Of the
female haddock, O pcreent of 2-year=-olds, ebouf 75 'pércent of 3e-year-olds,
and 100 percent of all older afcs were mature. All moles two years and
older were maturce

The destructi(n of baby scrcd on Georgcs Rnnk 1n the cnlendur yenr
1948 wes. gstimated ot only 44 percent of thag.cf the large-scale destruo=
tion ofi 1947 iees mboug 7,500,000 fish as éompered to 17,000,000 fish.
This" reauctlcn is not; bollcvod to be due tc a chcnge in’ fishlng mdtheds
or gear, but to the feet that therc were many loss baby flsh on the
banks: i.e. the 1946 year cluss was smaller than the 1945 ycar class.

Durmny ‘the. 4tk quarter, edit1ng of’ thn trpnslatlcn of Beaerend's
paper MThe. Rutlonal Exploraticn of the Sea Flshermes with Pnrtlcular
Reference .to.. the Fish Stock of the North Seq“ was completed and wus '
sent to Washington. . )

- Rack~ealculations for each of the’ vears 1931 to 1949 by subareas,'
year clagses, ages, ctc. . were. cOmpletcd. In all ab(ut 4, 500 fish wero.
representeds A papor.on growth'w1ll be prcpared at the enrllest pOSSlble
time .-

Work continued on & menuscript which will ﬁfé%éﬁf'thc:CQﬁch"of‘New
Enpland haddock, by secasons, from 1931-48 in terms of pounds, number of
flsh, length frequercy, aye compositicn, contrlbutlon of year classes,
etce -

THE 'LOUNDERS /ND THE FLOUNDER FISHRRY °

The flcunder rercarch staff, rcstricted by the diversion and
curtailment of persornel, reduccd the collecticn cof basic date and
concentrated on preprration of impertant phascs ¢f the study for
publication.. . Dyring the year, all of the scalo samwles collected
from. the commerclpl -entch of the prlncipal st<ok of vellowtnil
,floundors during. the. hﬂx-ycur poriod 1942-47 werc read for apge’  GOme
position .and . growth rite studies. This is currcntly being’analyzod by
subares,. ygar,. seascn, 86X, e¢tc., in proparation for ¢ manusoript on
the compusition of the cotche

Briefly summarized, this enalysis indicutcs thi't: (1) yellowtail
flounders become ccmme*clally important as 2-ycar olds; (2) females
are foster growing then malecs and this growth rate differential
becomes morc pronounced, with ngoj . (3) during’ the 5-yoar period 1943-47,
-3eyear old fish predomingted the ecmmercinl crtch from subarot XXII-Q '
whilg 2-year. old fish dominated tho catch from subarca XXII-Oj° (4)"
sex eompasiticn of, .the catch is cxtremely variable from scacn to soasén
and year to year;.and (5) the phenomgnon of apparont ‘decroaso in the
measured length from Seasnn A to Sensin-B of -the variius age groups
which exists in the dato collected from subarea XXII~Q is not present
in collections from subaren XXII~QOe
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CENSUS OF TO AL FISH POPUL/TIONS

Much of the wcrk of the Albatross III was devoted to the projocte
A commercial net wns modified with the additicn of fine-mesh liners and
the omission of Vigneron Dohl geor; a scheme of cperating it in a
Standard manncr was develcpeds and a system of trawl staticns was laid
out to sample representatiwely the ontire New England benkse Over 170
trawl stations.were:oscupied mnd.qomplete data ‘on’the Gperations of the. .

gear, the number and isize of fish gaught, and the tcrperdture were
Obtained at onch staticne.: o o ’

.The andalysis of these ¢atd,procéeded thfgﬁgﬁ“fhg‘Wiﬁtef. Summaries-
Were .made ‘of the cetch by:subarea, depth, temperature, and direetion of
tow, - Haddock deta:were further analysed by ngee o ‘

No conclusions can be drawn yot from these dhtne™ It is expeoted
that they will form @ baslis for predicting the abundance of haddock
8nd for determining. the size of the populations of all. ‘demersal- fish
°n the bankse ‘ ‘

Raymond J.'Buller;was]transfefred from théi?Jﬁundgr“Investigution'
¥0 take charge of this projecte He will sccn commende o more deteiled
Snalysis of the datn. '

'HYDROGRAPHY OF THE FISHING RAWKS

Tempe priture dnta were collected on all trowl stdtions made by
Albatross ITI as well as on mony other cocusicns, ~'Preliminary analysis
indicgted thot bottom temperatures on Georges Bank during the summer of -

948 variod frem 40° Fe, 0t the T6~fathom depth to about 50° F., in’ the
®ntral shoals aren. : Correlation of these date with distributicn of
Sh is reported on clsewhores -

. TESTING OF, SAVINGS GEAR

Investigantions on the noticn of larger than commercial size mesh
OF savings gear cn the: survivel and escapement of fish wos resumed
during tHe fiscal years . A -oonsiderable period hos elapsed &ince’
Srrington's first expeniments in:1931 and extensive Background research
wasg necessary to bring the progrom up to dates VWith the 'Gonmissicning
°f & research vessel, investigations ngain were pcssible. A now progrom
n savings genr was Cutlined. ond e;pgrimen§§3bggun.A

Two problems seemod foromoste First, tests to’ determine -the rate
°f survival of: fish;-¢spooially haddpok, that escape through the meshes
of the sovings goure Second, the sizc of the ccmmercial species, oxher

®n hoddock, which oscapo. T o
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Determination of the rate of survival posed several problems,
Haddock, the principal species needing protection, is a very delicate
fish., -This.species, caught by otter trawl, had never been tagged
successfully. Tagging seemed the only practical méthod to study
survival, since it has not been possible to keep haddock in an aguarium
et Woods Hole. During the spring of 1948, 357 haddock were tagged on
Georges Bank, . Qf-:these, 257 were fish that had escaped through the
sevings mesh, "To date 6 -tage have been returned, only one of which was
from a fish which -escaped through the meshess Although not very valuable
for studying survival these returns ere encouraging beécause they are the
first from otter=-trawl-caught fish,

During June 1949, 1,228 haddock were ,tagged on Georges and Browns
Banks to continue the survival studiess. All :of these fish had escaped -
through the meshes. As a result of last year's experience, the tagging
technique wes, improved .grestly and the fish were released in much better
oonditions Results from this experiment will not be coneclusive for at
least one yeare . : L

During the fall of 1948 a net with four cod ends was designed to
test the escapement of fishe -This. was tested on three short .cruilses
during October and January. ' -This nét proved.vo be very bulky, hard to
handle, and very sensitive to methods of setting and towing. Fish did.
not distribute themselves in the four cod ends as was expected, and too
few small fish were found 4o give 'dny significant results.

- THE. ROSEFISH AND THE: ROSEFISH FISHERY

Dre Alfred Porlmutter from the Gloucester office tramsferred o
the Great Lakes Investigation in. Decembep. This vaocpncy, hes not yet
been fillede

One publication of the Rosefish Investigation has since been printed
"Age and Growth of Immature Rosefish.(Sebastes marinus) in the Gulf of
Meine and off Western Nove Scotia" by Alfred Perlmutter and George M, Clarkﬁt
appeared as Flshery Bulletin 46 in Junpg 1949,

It hes been agreed that. Dr. Pbrlmntter'will comple te three other v
papers a8 time. permitsx

1, The abundanoe of roaefish for the years 1Q42—48 with en
outline of the method: ,

2. The populations of rosefish.

3. The.spawning season of rosefish, the size: at‘spawning, and
-miscellencous biological data,
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Since December, the collection of certain rosefish data has been
¢ontinued by Messrs. Clerke and Bookone Thése collecctions include data
on the total ocatch, abundance and size composition of rosefish,by arens
of capture. In addition, scales end records of parasitic infections
continuc to be collecteds Tho collection of data on length-weight,
time of spawning, size &t maturity, end distribution of larval rosefish,
hﬁsvboen-diScontinued; as sufficient information orn these points has been
Obtnined, R o '

Data on landings and location of capturc of all speciecs other than
TOsefish in the port of Gloucsster has continued as usual. S

HERRING OF MAINB

This investigation, financed by the Service, the Marine Sardine
Packerst Associntion and the Maine Department of Sca and Shore ‘Fisherics,
W8S continued during 1948 atthe réquest of tho latter two agenciess The objective
f the study has beon to determine the causc of the fungus epidemics
&monp herringe During periods of high incidence of fungus infection,
€ ‘herring are not considered to be suitable for processing and the
88rdine industry suffers acoordinglye : '

: An increamsing emount of our efforts is being devoted to accumulating
Information on the' life history and abundanco of the Atlantic herringe
Uhfo?tunately little is known about the specics and this lack of knowledge
Precludes an accurato onalysis of the factors which might influence the
s“sceptibility of the herring to the fungus infections. Tho collcotion
Statistics on the herring catch was continued in 1948 and punch cards
°re designed to fucilitate future analyses of the catches. ‘Scalc somples
Tom the various places in the Gulf of Maine have boon obtainod ond awalt
furthey study s

STUDIES OF OFFSHORE POLLUTION

This study is being conducted under the tuspices of the National
rch’ Council and in cooperation with the Woods Hole Occenogruphic
Institution. The latter is studying the occanogruphic conditicns off
tew York city while the Service is investiguting other phasese - During
he year, the Scrvice complcted a survey of the sport fishcries of tho
rre& to show size of fleet, cntch, and fishing localities, A preliminary
°Port was prepared and the survey will bo ropeated this yoare - A photo-
§8phic gensus of: the larger bottom animals was ccmpleted which showed
BSit starfish and other forms survivod immediately under tho‘pOint wbere
Wilphuric acid waste was dw.ped for cight months. A third study, which
of 1 be continued this year, used drift bottles to determine the drift
f\]-"'lting; objoctse It indicated thet from cortain points in the area

°bJec s drifted for wecks and many milos bofore rcgching shorce

Resea
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MIDDLE AND SOUTH ATLANTIC INVESTIGATIONS
Clinten Ee Atkinson, Chief

GEWFERAL

The most significant development during the fiscal year was the
reactivation of the Beaufort, North Garolina laboratory, with facilities
for private investigatdrs- to work on marine problems. Headguarters .for
the 1iddle Atlantic Investigations have been estmblished there.

Manuscripts prepared included "The Importance of Catch Records in
the Management of the Fisheries of Virginia and Recommendations for a
Statistical Laboratory" by C. Ee Atkinson, R. Ce Hammer and We A« Yan Engel,
which was submitted as a progress report to the Virginia Research Committeee
£1so prepared was "A Survey of the Shad Fisheries of Virginia® by L. E.
Cable end F. H. Hollis. ’

NORTH C/ROLIN/. STURVEY

In April 1949 a cooperative agreement with the Institute of Fisgheries
Research was drawn up hecause: (1) the Institute and Service had common
interests in studies pertaining to the biology of fish &nd invertebrates
and their enviromment in the coastal waters of North Carolina; (2). the
Service has the research vessel Albatross III designed end equipped for
research at sea, and has peorsomnel femiliar with the oceanographic and
biological phases of such work; (3) tho Institute has personnel familiar.
with oceanographic and biolopicsal phases of such work and especinlly acquairlte
with problems characteristic of North Cerolina waterss and (4) such a.
cooperative program involving the collection and processing of the data would
be mutually beneficicla '

The objectives of the survey were +0:

1. Determine the distribution and abundence of fish and
invertebrates and the pocsibilitios of o trawl fishery
in waters from 20 to 200 fathoms between Oregon Inlet
end Cepe Fonr. '

2+ Determine the distribution of temperaturcs, salinities,
and densities between Cape Hetterus ond Cupe Fear and
out from shore into.the Gulf Strecam, o

3. Determine the distribution of eggs and lervae of shrimp
end fish between Oresmon Inlet and Cnpe Feare _ S

4, Determine the depth and wccurate positions on all courses
run in order to provide additionul dote on bottom hydrography*

The Institute of Fishcries Ros arch contributcd $4,000 toward operatind
cxpenses of the Albatross ITT. The Woods Hole Ocernographic Institution
agreed to send two men to collect ocennographic date and to be responsible
for the preparation of ¢ rcport on the ocernogrephiec survey, which would
include data from other Institution vessels overeting in the arcas
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During the survey, & total of 26 trawl and 32 oceanogranhic stations
(which were visite¢‘twice) were completed, Vertical plankton tows were
Mede at every: trawl statiine Several plankton'stetions:were also made:in
the vicinity of: inlets and the mouths of rivers and in the Gulf Streams
Results from & preliminary analysis of the ‘dete’ cbllected indicate . that:

trawling is possible in most of the' comstal waters out to .and including
the 200~fathom depthy (2) even at this season (May end June) some species
4re commercially ebundant in the greater depths; (3) by modifying their.
8%ar North Caroline fishermen will be able ¥6 fish the aree covered by
® suryey. -The survey.made possible the colledtion of the first com- :
?rehensive date. on the hydrographic oonditions and distribution of plankton
N both the Gulf.Streem and inshore weters in'the vioinity, In addition, .
8%a on the distribytion, and life history of ‘certain-pelagic sport fish .

Wore gollecteds
MIGRATION‘QF ALEWIVES

a Mr, Collinsg. conducted an experiment on alewives (Pomolobus pseudoharengus
Sﬁd Pomolobus aestivalis) asocending e small tributary of the, Bournedale.
N ip Cena A assaoﬁusefta)\?rom April to Junvas’s' A former .State of Mass=
aehusetta egg teking statlon was used where the ichennel of the oreesk wes

ready confined within 'a wooden troughs The trough was divided into

O channels - using alternately one am a eontrol and one for the experimente

o The experimental procedure was to first use both channels as controls, '
°°“nting about. 30 fish through each, in order to meke sure thet light, .
Tﬂrrent, or -other factors would not favor one channel over the otheras

°h & ocontrol (left) = Test (right) was run for about 30 .fish followed

Y reverse procedure of a Test (left) = Control (right). . '

. Efforts to measure the response of fish to temperature were un~

Quooeasful probebly because. of the odor imparted to the water by the

w:mPOBition lining of the tanks, The fish réfused .to enter into the
ter coming from the porteble tank, dashed wildly about, attempted

;° 8 post the soreen, and some jumped oleer of the trough, . The wator

ngply, heated slowly by portable immersi.n henters, wes quickly dis+
Pated, This phose of the experiment was obondoned after three weoks
Wsuccessful attemptes.

Whe The tests with COavprogressed'mOre satisfoctorily, In 2,224 tests
th TS COp was bubbled direotly intd the watcr: T0.9% of the fish.ohose
® lower O tension as moasured by pHe ‘ However, using only the fish
hat hag previously chosen the control, 25¢6% chose the 00, ohannel while
%44 again ohoso tho oontrole Similarly, using only the fish that had
PreviOusly chosen the CO, channcl, only 2846 chose again the CO, whilo
.1‘4 used the oontrols wgurther experimental work is necossary §0<3xP1“in
©'renation of fish.to dissolyed COpe ' o
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It is of 1nterest to note that tho alewives, qumed to prefer more.:
alkeline water} av01d1ng ‘%he, channel %o which H_FO /Qr B. 80  had bagn “
added to lower the’ pH from 015 Eo o4 and ascend?n thp cﬁonﬁol in which,
the pH had been raised from .25 to .l by the addition Qf NuOH or KOHes

Apknowledgements are made to other oooperating aggngiesx ~: the
salary of ‘Mre Collins for two months was paid by the, Massaohusetts
Conservatlon Department Dlvlsion of Marine F18h6r16$4”ﬂnd iWoods Hole
Oceanographic Instifute had’ a%arded a scholarship to Mr.. Col‘ins to
assist in this experlment. "The. Service hes.arranged. for .the loan of :
pumps, ﬁeaters, end , current meters .and the maintenanoe orow. from. the
Wodds Hole stat;on repaired the existlng facilities at,egg”taking sta—
tions

PRIVATE INVESTIGATORS

In June laboratory facilities were extended to two researchers to
work on the ecology of the Beseufort reg;on. Drs A+ -Se . Pearse,, professor
_emeritus, Duke Uhiverslty wlll.qgudy the fauna of the ggion while, : e
Dre Louis Ge Will:ams‘ ASSOCL&te Professor of BlolOgyh‘Burman'pﬁ¥ﬂérsity

will study, the flord of. the‘regipn._ Their particulsn interest.lies. in -
the ecology of the reefs.,

Tho station was established, at Beaufort on dJune 1, 1899, with the
purpose of observ1ng and stydylng the £ish and reluted, merine, conditions:
in *the area. " This, use of the lahQratory by summer. inuaatlgutors will .-
again be* encourag@d.,

GRABS,

Between February, 28 and Marech 4, 1949, 330. Rlug, Crabs. were tagged: .
in the RappahannOck estuarv, as 2 ‘gooperative, project hetween the.. Chesapaake
Biological Laborétory (Maryland), the Virginia Fisheries Laboratory, and
"the Fish and Wildlife Serv1ce. U. S Depurtmgnt of . the Interior.. By June 304
62 tags had ‘been. retu}ned,

In agrecment w1th previqus QWServatlons, the r@vurns from.male orgbs
were entirely within the Ruppahenncck estuary, while the. .predominant .
number of returns from female crabs were from the main Cheaspeake Bey
and south of their area of relcaso.. It is.of intgrgst {o note that a
slightly higher port1qn of mulgs were tnkun by thw flshing

SHAD" TNVESTIGATIONS

TRENDS OF ABUNQANCE Miss Cablo found that th ,upward yre d ncted logt..
year in tho catdh of shod 1n tﬁ“'Hudson Rlvcr wns not pont;gued thlq soascno
Recoipts on Fulton Market dmcuntsa*to’'l, 706,099 pounas, of which 744, 639
pounds werc token in New York waters and 961, 460" pOunds were token in
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New Jersey waterss Although the total-cateh is much lower than last

year and even lower than in 1947, the ecntch in tho New York seotion,

the upper part.of the river where the -spawning grcunds are loerted,

Shows 1ittle chenge in. spite of -an increase in the number of licenses
1ssuedq, However, ‘it may be because of the inorconse in the number of nots
that the cateh has been mrintoinod in the faee of o decline in abundonces
The number of licenscs issucd is not an accurate mensure of fishing effort
becauso very few of the nets are fished full time.

MIGRATT.N-AND MORTALITY.OF SHAD

This spring Mre Hollis attempted to pend-rear shad for subsequent
‘Yagping as juveniles et hatohcries looated at Edenton, North Cnrolino,
8nd Orungeburg, Scuth Carcolinas At Edenton, survivel of young has bcen
?ﬂr short of expectations,. cnly 675 surviving cut of cn estimeted 28,000
in one nursery pond und only 14 from another pond stocked with 22,400,
IThGSG‘fish'woro_hcld over a Te-weeck period.

At Orangeburg; p0ndsAare now being drained pnépnratn}y to fruns-
erring young shad frcm nursery tc growing ponds. Survival is yot un-
Own, but triel seinings indicnte better survival here then et Edentone

During the last week of May several lots of shad eggs were trans= -
POrted from the Potomac River to the Eastern Fish Cultural Experimental
Station at Leetown, West Virginie, Shad will be stocked in pends here

© afford experimentel material for,working out impreved metheds of
8ndling and tagging the juvenilese It is hoped results of this work
™11 be available by fall.

. There woro 4 roturns this spring from the shad tegged last August
8nd September from herring wiers along the ooast of Maine, It wecu d
“Ppear from this vear's returns. that many of the shad found inshoro in
his arep arc immaturc. Sizes of shed tagged ranged from 41 to 94 half-
Centimeters (fork length)e The shad roturned this year were from the .
UPPer frequencicss '

SCAIE ANALYSIS A lapge collection of sceles frem the 1949 .run of
Shad Tn Tho Hudson River wos reccived by Miss Ceble from New York and
W Jersey Departmonts of Conservation. Seamples of seales from the
Surrent yuns in the Delaware and rivers in the Chesepeake. Bay rogions
" Were obtnined by Albort R Sandcrscn, Jr., cocperating with the stnte. .
°®nservation departments of Dolaware, Maryland and Virginifi

Miss Cnblec and Mr. Sandersen visited the Chesapenke Biolcgical
?abOr'tOry where they tronscriboed the 1list of licensed nets cperated
In Morylund tide wotor with lengths and locutions. Tho daily crteh
Fécords for 1946-7 and 1948 wers brought to the laboratory for tabu=
lation and anolysise
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SHRIMP INVES TIGATIONS

On April 11, 1949, an agreement was concluded between the Institute
of Fisheries Researchy University of -North Caroline and the Service whereby
the status of the North Caroline shrimp fishery would b= examined and
recommendations would be submitted to the Institute to assist in +he
formulation of their future studies of ghrimp.

Mre Atkinson was detailed to the Instltute from April 1 to June
30 to study the records collected by that organization end to anelyze
the resultse Some evidenée was found of overfishing during the years
when the ceatch execeeded 6,000,000 pounds. A report is being prepsred
with recommendations for subm1551on to the Institute of Fisheries Reseuarche

STRIPED BLSS INVFS TI GL TIONS

DELAWARE 1In cooperation with tho State of Delaware, an investigation
was made by Mre De Courcey of Indian Bay to'donfirm reports that 00nsiderab16
numbers of striped bass were .spawning each year in this area.

Beginning April 8, ovaries, lengths, scalés and other information
were collected from striped bass teken by anglers at Inlet, Dolaware,
The ovaries were kept frozen until an examination could be made to
determine the stage of maturity of the fish. From the series of ovaries
collected, it has been possible to follow the development of the eggs
until time of spawning;’about May 15

SANTEE. - COOPER About 10 years ago, the waters of the Sentee and
CoopeT rivers, in South Caroline, were impounded to supply hydro-electric
power, assist navigation, end control flood waterse. Soon afterwards, there
appeared in these rivers a phenomenal run of striped basse. A tagging
program wes undertaken by Mr, Hollis in cooperation with Mr. John Sutherlin,
Refuge Menagers From April 28 to June 16, ,1949, 220 striped bass were
tagged in the Sentee River and 20 were tagged in the' Coopere. The returns
will provide information on their migration and especially,. if any are able
to ascend the dam by use of the locks to the waters above. Ve know little
of the runs of striped bass in southern rivers, and the information gained
by this experiment will bé¢ most valuable. A

The project was undertaken in cooperation with the State of South’
Carolina, Department of Inland Fisheries, aend the Santee=Cooper authoritye
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GULF FISHERY INVESTIG/ TTONS
Williom W. Anderson, Chief

GENERAL

In the shallow woters off the west oonst of Florida there oappetrs
quite suddenly at irreguler intervals o neculiar disccloraticn of these
waters known os "red tide™. The lost oocurrences of this "red tide" were
observed during the fall rnd wintor of 1946 = 1947 and the summer of 1947
ASsocinted with these outbreaks are the denth of millicns of pounds of
fish, many of which are velusble feood fish, and the contemination of the
beaches by the decnving fish which are washed cshures

The immediate cause of "red tido" has been ascribed t¢ a tremen-
dous abundence of the dinoflagellate Gymnodinium brovis which may be
found in numbers up to 60,000,000 per ouLrt of Wuter in the more heavily
8@f%ected nronse The death of fish is evidently couscd by o toxio sub-
Sinnee or poison of unknown nature which is assccinted with the occur-
rénce of grest numbers of Gymnodinium brevise

The Fish and Wildlife Scrvice was authorized by Congress to¢ undor-
toko o study cof tho "red tide" phonomona and the Gulf Fishery Investigo-
tiong was assigned the task. After o thorough survey of possible loca-
tions for a laboratory on the Floridn West Const, Sarasotn, Florida was
Chosen as tho loention for headnuarters of the studies. The move from
Now Orleons, Louisinna to Sarasota was accemplished during October 1948

Farly in Doccmbor, reprosentatives from intcrested apenoics ond
institutions in tho Stute of Floride met at the Servicets Laberatery at
Sarcscto to discuss possiblc cocperation in the "red tide" studics.
Attcnding woro representatives of the University of Florids, University
of Miomi, University of Tampa, The Florida Dcpnriment of Conservationy
04 Commissionors of Pincllas County, Floridde As a result of this mect-
ing 1% 15 believed that all intercstod ngencies have a better concopt of

ho problem ond of whet ench hopos to ncocmplishe

Only one agency entered into an active cceperative part of the pro=-
gram, The Marine Leboratory of the Univorsity of Miomi assigned Dr. Gledys
King to o study of the nutritional requirements of Gymnodinium brevis
814 rolatod crgnnisms-~ Dre King is stotioncd ot the Service's Sarasota
Lﬁbﬁr&tory as o Colluburetor.

OCEANOGRAPHIC WORK

The vessel Prmpano, & 60 foot former ~Army ngh hoat, wos partially
FCionditicned by & shipyard during the secend querter end garly purt of
the third, After delivery t¢ Snrnsota lato in January our Wi arow
bogan the tosk of refitting the sleeping quurters, instnlling labora=
tory foeilities, winch mear and the moany other itoms neeessary.
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Active field work was begun in Méy ond has continued during Junes
Eight fixed staticns, ranging from the meuths ¢f fresh water rivers out
%o the 100 fathem line (approximately 110 miles. offshcre) have been
es8toblished and are visited ot regular intervalse [ series of data re=-
1&ting to oceanography, planktolegy, chemicel constituents of the water
and generanl chservuticns are obtrined ot eoch statione The accumulaticn
of data for o longer period of time will be necessary before comparisons
of the dntn obtained can be made or ‘their significance determined.

Delay in securing major pieces of ocquipment such as o bathythermo-.
graph and a current meter have held up vbservaticns to be made with
these instruments.

STUDIES ON NUTRITION OF ORGANISMS RELATED TO RED TIDE

Dr. Gladys King has continued her studies on tho nutritional re-
Quirements of Gymnodinium simplex ond Plagrocoampo merina since we have
%en unable to seccure Gymodinium brevise As o result of an extended
Study pr. King hes. conocluded that apprrently these two orgenisms will
N0t grow in en inorgonic medium cven when supplied wide renges in amcunts
°f available inorganic phosphorus and nitrogene However, she has had
Success in oulturing the orgonisms in a sea water-yenst mutrient, and
Studies ere now in proppess to identify the constituents of yeast which
&re ossential for continued growth of the dinoflagellate and ciliete
8Pecies under investigations
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PACIFIO OCEANIC FISHERY INVESTIGATIONS
SECTION OF BIOLOGY AND OCFrNOGRAPHY
Milner B. Schaefer, Chief

GENFRAL

As the first yesar of existence of POFI drews to a close, we find
our operations somewhat behind the original schedule, particularly as
to the instituting of sea going studies which were contemplated for
May 1, but which will probably not get under way until October as'a
result of deleys in vessel econversion.: :

The projects undertaken during fiscal 1949 consisted largely of
necessary preliminary work antecedent to the institution of research
projects, including the assembling of equipment and facilities wherewith
to work, and study of background informetion for the efficient planning
of our operationss This preliminary work, as described below, is completed
or well on the way to completions. A new program will be submitted for
fiscal 1950 describing research projects to be undertaken, in addition .

. to the 1949 projects to be continued into the next year,

A report by Mr. Schaefer "The Federal Program with Relation to the
Future Development of Pacific Fisheries" wes read at the Seventh Papific.
Science Congress in New Zeelend, : :

CONVERSION AND OUTFITTING OF VESSELS

At the end of the fiscal year, the research vessel "Hugh M. Smith"
(Fx~YP835) is in the Tacome, Weshington yard of the Tacoma Boatbuilding
Company undergoing conversions Delivery of the ship by the contractor
to the Department of the Interior is expected to take place in September
1949. This will be the culmination of extensive planning for the repair
and conversion of the shipe Rehebilitation of the hull eand machinery
was completed at Honolulu in early February and the ship was returned
to the Services Shortly thereafter, bid invitations were issusd for
the conversiones After a disappointing deley during which all bids were
rejected, the contract was awarded on April 29.

A good deal of the soientific equipment required aboard the "Smith"
end the two exploratory vessels has been obtained or ordered, and prepura‘cions
have been made to procurc the remainder eoarly in fiscal 1960. Tho ourrent
Hewaiian waterfront strike, if it long ocontinues, as it throatens to do,
mey, however, delay delivery of equipment and materials sufficicntly to
cause further delay in the institution of full scale work at seca.

SURVEY OF JAPANESE TUNA RESF!/RCH ACCO PLISHMENTS AND STUDY OF
JAPANESE FISHING AND RESEARCH METHODS

Procurement of Jupenese Literature and Bibliographic Material
Availablc in the United States.

This project has been lurgely completcds The bibliogrephy cempiled bY
the Pacific Oceanic Biology Project has becen catalogued und is available fOF
uses. Microfilm copies have becn made of nearly all pertinent Japanoso paperﬂ
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&vailable in the Fish and Wildlife Service library. This work hes been
®xtended to Japen ond it is belioved that the collection of Japaneso

Scientific papers on tune biology and related subjccts is reasonebly
Complete Py

Bibiographic work yet to be completed is the compilation of refurence§
Which deal with tunas from other portions of the Pacific Ocesn and assembling
Of these into a conpleted bibliography.

Study of Japanese Fishing and Research Methods and Procurement of
‘Litératurc and Data from Japan ' ‘

The procurement. of material for this project is largely completeds
Sufficient data have been accumulated to provide a clear picture of
8panese tuna fishing methods. . Specimens .of gear, or plans in the

°980 of the more complex units have been procurede. These include long
ihes and samples of the component parts, skipjack hooks, jigs, leader,
& lift net for catching hait, end plans for line pullers os well as
Other gears, Moving picture coverage of .both slipjack ond long line
tune fishing hds been mede, although in the latter oase there are still
Some arrangements to be made before copies of the pictures which were
Bken by the Army at our request may be deliverocds.

This information is .to be divided into sectiuns for analysis and
Publications At the present time a paper dealing with the arcas snd
Mothods of long line fishing is nearly complete for submission to SCAP
N Japan to bo published by them or the Fish and Wildlife Scrvice as
M8y seem most advisablo.

W Collection of rescarch pupcrs has been finished for practicnl purposess

hile therc arc a few of volue which could not be: obteined, the great

M™Jority werc eithor purchescd or borrowed by our .Japanese reconnaissanoe
°0m to be microfilmeds. As a consequence POFI probably hes the most

Somple o coverage of Jopancse tuna publications cutside of Jnpane As on-
E"‘pedient,‘trnnslat'ionis were. secured of a number of manuscripts which

°0uld not be photographed.

Becouse the translations contain knowledge of considerable valuo»?o'
Sther governmentnl end research agoncics cngaged in studies of the Pacific
tung fisheries, and yet it is not feasible to make enough typewrit?ey-
%0bies, they will be duplicated by a hectograph process for very 1imited
dlstributicn. The reproduction of tho first cf this series is obout onec-
alf complctod, It is anticipated that the Bronch of Fishery Bio}ogy or

© Branch of Commereianl Fisheries will reproduce for wider distrlbuticn

OS¢ translations of sufficient general intorcst to warrant thelr further
Ussemination,

It has boen possible t0 meet with most of the rescarch workers ongaged

n tung studics in Japan and to disouss their motheds and rosul?s. ‘A largo
Mumber of yscful idens were so gnined. Most of the Jnpunosc scientists
"ere quito candid, ond discussed not only their succossful ventures, but
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also the weakness and feilures to be encountereds Discussicns of esperiments
on tune tagging, which are mainly unpublished were of particular values A
rather extensive series of tagging studies on skipjack was undertaken by
means of & band about the caudal peduncles A total of approximately 8,000
tagged fish released ylelded returns of roughly two~-tenths of one percent,
and these shortly after tagginge Conversely, opercle tags applied to black
tune yielded a high rete of return for the few fish which were tagged.

Problems of age determination of tunas were investigated through -
interviews with a number of scientistss Dre Aikewa who has been particularly
outstanding emong Japenese workers in this field wes- questioned extensively
on the various phases of his researche Although large numbers of Bpecimens
were never used, about 150 fish in the case of the skipjack. (K. pelemis)and
fewers than 50 for the remainder of the so called "Scombroids"™, most of these
species were examined by him. Dr. Aikewa found all of them t¢ contain on
the centra of the vertebree merkings which were assumed to he:related to
the age of the fishe Scales were used for age determination of the yellow'
fin (N. macropterus] and black tune (s orientalis) by other workers, but in
no case did there .seem to have beecn & thorough end extensive 1nvest1gatlon
of the problem,’

Recial investigations have been largely confined to studies of the con-

dition factor ( Factor = 1000 W )« Attempts havc boen made to divide the
: LS e

skipjack ‘populations into "migretory" and "non-migratory" groups on this
basises ‘Oore recentlv there have been several projects initiated which are
aimed at racial studies through the use of morphometrics, A large quantity
of these data (500 sets) were loaned to POFI by Dr. K. Kuronuma of the Centre
Fisheries Experimental Station of Japan for %tudv but not for scparate publi~-
catione

In general reserrch on the tunes in Japen has been primarily directed
to expandlﬁg the exploitation of these fish rathcr thean to discovering the
facts governing their existence to serve as a busis of manarcment. AS o
consequence, great emphasis has been pleced on the study of some of the
physical features of the enviremment which are rclated to the appecrance
and movements of tunuas. For example, various wator tempcrotures in which
the several species of tunas will be found is known quite precisely, and
this information is used by the fishermen in making their catch, In the
fisheries of the former Mandated Islends aren, water with a surface tem-
perature within a few degrees of 28° oentlgrade was found to produce the
best catches. Skipjack reguired similar tcmpcraturel, while those for
elbacore and black .tune are con81dorab1y lower. -

Translatlon and qtudv of date gnthered under this project w111 continué
through fiscel 1950 and into fiscel 1951,
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Procuremont éhd‘évé}ﬁ&tibﬁfdf‘Oceénd@raﬁhio Dote.,.vailable for
the Region to be Investipeted

Because pflthe_faiiuré to reéfuit:dn oceanographer dpring fiscal 1949
Prorress on this project has been. ver: meagre.

We have obtained from the Hydrographio Office copies of Japanese hydro-
Eraphic data from some 700 stations in our general region of authorized study
8nd have arronged to procure the data from a remeining 2800 stetions. It .
&Ppears that the most efficient method of handling .these deta will be by
Weang of punch cards, we will therefore obtain duplicutes of the Hydrogrephic
Officets Tr cards as they become available. No enalvsis of any of these:
Jepanese deta hos been possible during 1949 and with our gresatly ourtailed. -
Program in 1950 i1t is doubtful whether anyr work in this direction will be
POssible next year either,

PRELIMINARY SURVEY OF HAWAIIAN~LINE ISLANDS AREA

Date have been compiled on seasons, places of occurrence, abundance,
*d posgible methods of cepture of tunas end tune bait fishes. These
&%a were gathered by . tudyving the lendings of local Hawaiian fishing
Te8sels, by interviews with fishermen, and by field trips in local waters,
Plug visits to French Frigate Shoals, Palmyra, end Canton Islend.

N Commercial tune fishcries in the Hawaiion-Line Islands exist only
N Hawaiian Islends proper. In addition to diverse minor fisheries which
?se Such gear as smoll surround nets and hend lines, importeant local tuna
18heries are conducted here. Theso tuna fisherics utilize two methods of
oathre---pole and. line for live bait surfoce fishing cnd long line for sub~
Surface fishing. It has been possible to examine the long line catches
8nded at the iocal market and obtein informuticn on area of entch, time
¢nteh, tvpe of goar used, amount of geur used, etc. Thus, un ovportunity
O stmple the vield from o rmall scetion of the Howaiian erchipelago has ..
aien Presents. From the dotoiled dute recorded on the entohes of Ql‘vossols,:
fnelysis of the Huwaiihn long line fishurv for the six-month period.
Fom Jonunry through June is possible regardine:

. e .

th (1) The specics oomposition of tho oantchus tuken by vesscls operating
© 1°ng line geoar und seasons of rbundance fer tunas and marlins tmken

my SPbsurfuc@ long linv fishing. Ycllowfin tunt, big-eyed tunt, s triped
“rlin, black marlin, white merlin, and albacorc counose the bulk of the

cﬂtoh 1Qn‘ded.- . . (‘ . : . s : ‘

(2) The officioncy of thu long line geor os:determined from the number

zfthﬁﬁrs the gonr hes fished, the amount of geer fished, and the amouny of
) : - .

&

to .(3) The fishing ground producing the mujor ootches, und tho rglnted
Nditions of surfree current snd water depths wnder which they are:
Prodyucegq, .

(4) Construction ond opcrntion of tho long=-linc goure
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The availability of live bait in the Hawalian-Line Islands eresa
appeare to be a limiting factor in the development of .a fishery where
large tune clippers can be operateds It has only been possible for us
to survey briefly the live bait situation at a few outlying islands in
the Hawailan-Line region. Years-round studies shonld be carried out to
show the seasonal abundence of the various small fishes that can be
utilized for live baite Japanese experience in the southwest Facific

-has shown' thet live bait has also been & limiting fector in developing
-large vessel operations in that region,

At present a report is being assembled which will describe the
findings of the survey team through June -for use by POFI in planning
its fishing and research operations. This report will include:

(1) An account of the history end present status of tune fishing
in Hawaiian and adjacent waters, including catch records .to indicate
the scope of the fishery,.

(2) Methods and gear used in the Hawaiisn tune fisheries.

.(3) The diagnostic characteristics, geogrephic distribution,
length frequencies, and length weight relationship of Haweiian tunas.

If time  permits, datea will be presented on the marlins.

(4) The diagnostic characteristics, availabtility, looelities of
occurrence, and methods of capture of bait fishes in the Hawaiian~Line
Islands area.

(6) The physical characteristics of the Hawallan-zine Islands region
(topography of ocean bottom, surface currents, surfece water temperatures)e. -

©(6) The possibilities of the Hewailen-Line Islands region as a major
tune’ producing areas ’

PRFLIMINARY SmUDY OF THE BIOLOGY OF CENTRAL. RACIFIC TUNAS

Analvsis of Dmta and Matcrlals Taken on Cruises of the"Oregon" in 1948

‘A prellminary study of baththermograms taken elong o ssction transvers®
to the equatorial current, from French Frigate Shoals to Jarvis Ialand duringe
February 1948 shows the effoot of the divergence in the region of 10°N latitu
on the subsurface temperatures as & result of upwelling, and suggests that
in the rcgion from about 7Y to 13° N the tunas may be confined to the upperl
"300 fecet, if credence may be placed. in the stntemonts of Japanese resenrohﬁfa
that the subtropical tunas do not 1nhabit tamn(raturos below 20° (Ce. '

Racial Annlv51s of Tunas by Morphometric Characters

- The assombling of scrics of morphcmetric .measurgments of tunas from
the adjacent ‘woters of thc Hewoilian Islunds to form a basis of comparison
with other regions was storted in lato Fobruory end is vcll on the way o
completions Dota arc.being gathered from specimens at the wholesale
frosh fish markct and at the cennery at Kowalo Basin. Sets of meesurcmont®
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have beon obtained (as of June 13) from 126 big oyed tuna, Parathunnus sibi,
79 yellowfin, Neothunnus macropterug, and 124.skipjack, Ketsuwonus pelamis,
8nd 25 cava cove, Euthynnus ynitos In addition 25 sets of dnta have bcem
teken from elbecore, Te germos these will be made aveilable to scientists

on the'West Coast for'zomparison with dato from albacore landed thoree Our
Objective is to obtain from Howaiien wotors sets.of measurements from 200
Sbecimens of oach species sclected by length to .cover as.evenly as practicable
the entire range of sizes encountereds -This.project is in cooperation with
he Territorial Division of Fish and Geme.to the extent thot wo expect to
POOl our data and date already gethered by that orgonization end to conduct
®ortain of the anolyses on a Jjoint basise

In mid=-April a vessel landed at Honolulu.with a load of yesllowfin
&ng skipjock from the Society and Marquesas Islends. A joint operation
oy Personnel of this Section and of the Territorial Division of Fish and
786 resulted in the gathering of morphometric dats from 99 skipjack and
T yellowrin during the unloading end processing of theso fish. Mr. Yee
® in procoss of computing regreossion statistics for thesec semples.

Some morphometric data werc obtained by our reconnaissance team in
g?Pﬂn during the winterfrom tuna specimens token in the winter offshore
‘18hery and landed ot Tckyoe The vory poor conditicn of most of the fish,
DOW?Ver, precluded the assembling of very extensive data by this mcanse
Uring May end June, Mr. Shimada has made soversl trips to fishing ports
R 8outhern Jopen for the purpose of gathering morphometric and cther
10logical datn. Because of the lateness of appearance of the fish this
Ye8r and bad weather there hos been less materinl available than had
°on expectoda However, sufficient data will probably be available for
reliﬂbly comparing Japanese tunas with those from other areas; totels to
date are not ovailable as this is writtene Spocimons of each species
%ve also been preserved for our referenco collection and are being
Shipped to Honclulue Dre Kuronuma has made available to us some 5000
engthﬂweight meosurements on skipjack and 500 sets of measurements of

imited numbcr of merphometric characterss. The reliability of these
i“tﬂ are in some deubt; o preliminary study of the length-weight data
ds being made new to (1) oxomine the question of reliebility and (2) to
®tormine the equation of length-weight relationship in order to form o
Asis of judgement of the value of the extensive rocial studies now being
®nducted by Japanese scientists bnsod on Mecnditicn factor" C =_l99%jﬂ_
L

COOFRRATION WITH NAVAL GOVERNVENT IN THE DEVELORMENT OF FISHERIES IN
THE TRUST TERRITORIES OF THE PACIFIC

co In mid-October 1948 the pelicy for opening the Trust Torri§0r105ft°

thme?cial fishing wos promulgated by an crdor under the provisions O

v 16h the Pish and Wildlife Service was designated to advise the Navy on
Aricus matters affcoting the conservation and regulation of tho fishurlos?
neol¢ duties were assigned to the Dircctor, FOFI, who dolegated the operational
SPects tc this Jectione
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At a conference in Washington, D. C. in late October various reccrmmendn=
tions were made to. the Naval Office of Island Govermments as to the sort.cf
stetistical reports that should be required of commercidl fishing operatorse
Conferences were held by the Navy at Peorl Hoarbor on November 5, 9, and 10
and on November 23, 24 and 25 at which recomnmondaticns were preparcd for
the oconditions under which commerciel fishing by non-<indigenous paersons
might be conducted in the Trust Territoriess Mr« Schaefer attended these.
conferences as an advisore. As a result of the conferences at Pearl Harbor,.
there were promulgated by the Deputy High Cocmmissicner of the Trust Torritories
in lete January "Terms end conditions applicable to fishing operations in
the Trust Territories of the Pacific Islands" which essentially followed
the recommendations resulting from the November conferencess
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SECTION OF SHELLFISHERIES

CLAM INVESTIGATIONS
John Be Glud, Chief

GENERAL

- Public Law No. 556 authorizes and directs the Service to undertake
% comprehensive and continving study of the hard oand soft-shell clom
isherioes over o pericd of five years in order to stop the depletinn
°f these valuable natural resources and to rositcre themto their meximum -
Vield. wWork on this project began in Octcber, 1948 .

During October and November a.survey of -the &lam problems in the
States of Maine, New Hampshire, Massachusetts, Rhode Island, Connpcticut
%0d New Jersey was made. S ' o ‘

N The rosults of this survey were usod to formulate e program for the
Ovestipaticn which was presented tc the Clam Spocinlists Committee. of
® Atlantic Statos Mdrine Fisheries Commissicn ¢n’ December 20.

The Clem Specialists Committee approved tho progrem as pfosépton

The survey of clam probloﬁs nlong tho Atlantic Const was continued

5 g January, February and March through conferences with industry;.,-

Noate ccnscryetion departments and universitics in the states of Virginia,

iorth Carcling, South Ceroline and Floridae This proliminary survey

mé lcated that dovelopment of the ccmmerocial fishery, improvement of

Oﬁrketing prcecedures, exploraticn of extent of clam beds wund development

o botter fishing methods aro importent, Basic biological fuctors‘
n°erning olams, such as growth rate, fecundity versus age, salinity

Yemperature tolcrence end effect of prednters have never been

®Yermined for most of the souths This information must be obtained

°F officiont regulation of the fishery, especiclly if it expsnds groatlys

durin

to Four resenrch projects have been established at strantogic loecaticns
eg 8ttack the problems disclosed by the surveys described aboves .?n )

h cnse the site was chesen t¢ utilize oxisting facilitie§‘gnd_mlnimlzc
®XPendi tyres . '

BOOTHBAY FARBOR, MAINE UNTIT

of The princinal soft shéll clem prublem in Meino- is ﬁhoiﬁqnosomont
d the commercinl fishery to maintein the %rentcst‘PVOd“thvn-WIthout‘
®Ploting the supply. |

wo ropresentative bays have been chosen for pilot plant‘stud;es to
¢p metheds for management of Maine's clom rescuroes. T?e threo Lo bion
“logists stoticned at Boothbay Harbor have completed the first popu

dGVG 1
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survey in each of these bays und this will be repested semi-annually.
Catch records por men day for the pest three years have been obtained
frem local clam buyers and are being snalyzede Arrangements have been
made for obtaining these reccrds from now on from the buyers. Additional
studies of growth rate reproduction, natural end digging mortality have
been 1nitiated. ‘

When enough informotion has been obtained an estimate will be made
of the amount of clams.which cun be removed euch year withcut depletione
This will be compared with.actual production and correlated with pcpulation
trends to establish validity of these methodse These studies will determine
the relative effeéct on the population of natural fluctustions and digginge:

Other co:perative projects with Maine Sea .and Shore Fisheries Commissio®
include:

(1). Thinning experiment: In meny places clams are overorowded nnd
stunted. ' This experiment will check growth rates in plots which have beecn
commercially dug to reduce the number of clams in comparison with control
plots.

(2) Transplanting experiments will detormine at whioh siza clams
cen best be trensplanted and et which time of the yeers

(3) Seed gothering experimentse. In some places in Maine sof%
clems set in great numbers with concentraticns exceedirng 600 per square
foot, Varicus mechanical methcds are being tried to remove these one-
quarter inch tc one inch clams frem the greund for trunsplantlng.

(4) Exposure experiments will determinc the mortality of clame
left on the surface nfter commercial dlgglng during each part of the
yeare ’

(5) Adaptation of clams %o laberntery cenditiconse These tests
indicate thot clams can be successfully held in tanks et Boothbay Harbor
for experimentations

NEWBURYPORT, MASSACH SETTS UNIT

In Massochusetts sof't clams have becume so scarce that the usual
metheds of contrelling seasons and cstch seom ineffectual in resteoring
their obundances Three appronches to this problem arc being takene

(1) Develcping methods of privote clam farming.

(2) Developing methods of town pluntings. .

(3) Determining reosons for the present decline in ebundance and
reccmmending meonsures for res tvring the flshory.

Porker River Wildlife Refuge hos bcon choson a8 o buse for soft
olam investigations in Massachusetts and New Hampshire and threo biclogisth
have been stationed at Newburyport, Massachusetts. Flats have been survey®
to locate areas which will be sultuble for oxporimental olam farming. Thro®
experimental plontinge of seed from Sam's Cove, Maine, have been made end
winter survival has been satisfactory.

Te



(a) Farminge Seed olams about 1 1/4" in length were obtained from
ghinOY flets in May and June and planted in twelve experimental beds on
eWbUrx flote. Those seed clems were planted by three methodsg

(1) Ppilowing in with o hand plow.
(2) Brondeasting over a bottom previcusly plowed
(3) Bromdeasting over untouched bottcme '

:reliminary observations of clams heles indicate methed 3 15 just os -
Uccossful as the other two and is much cheaperas

. Varicus ccncentrations from 10 to 50 clams per square foot were
fried and tho effect on growth end production will be determined by
Wture digging. '

a Cost reccrds of ench cperation are boing kept end will be used 1o
®tormine the commercial practioability of olam farming.

ot (b)  Towa plonting methods arc being developed through the pxperiments -
Newburyporte Accurcte records of cost, survival, and growth of trens-
Planted clums will assist tho tovns in evaluating thoir own planting efforts.
his part of the work is in close cooperation with the Marine Fisheries
1vision of the Massechusetts Department of Conservations

ab (¢) Program for determining reasons for the present decline in
Wndance, A sempling program has been storted to determins clom population
w{lage groups for the flats in Plum Islund Sounds Last yeer's goed set
1 be sompared with the extremely low concentration of edult clams o

Indisate how many spawning clems are roquired to sced the flats adequatelys

tp Commercinl catch records are being obtained to determine produc tion
®nds as o clue to the reasons for the present scarcity of clamse '

of Biclogical investigations of natural moriality, effect and control

cOOPrﬁdators and diseases, spawning and sctting are being underteken in

Simfzration with Woods Hele Ocecnographic Institution which is oonducting
~or studics at Burnstoble, Massachusettse

NARRAGANSETT BAY, RHODE ISLAND UNIT

tay Narragansett Bay has been selected for hard-shell or quahaug

N ostigations in cooperation with Rhode Island State Colloges - TWO
°logists have been stutioned nt the State lebstor hatchory at Wickford,
°de Island nnd arc working on the frllowing phases of tho problems

(A) Effect of roking versus power drodging on adult and young
quahaugs, sctting, end roluted bottom forms. A serious
controversy now exists among the fishermen using cach
method and betwoen dredgers und the State Conservation
Dovpartmente
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(1) A survey of the bay to select o répresentative area
for test plots has becn completeds.

(2) Cconferences have been held with rakers, dredgors and
Stote Cunservation officials and d6ll approve the choioce of this location,
Rakers are being employed to fish one prrt of the areas Ancther port
will be dredged with a stondard commercial dredge and the third part will"
be kept as & contrel plote Fishing will continue through July, August’
ond part of September and ths relative effect of each methed will be
determined.

(B) Menagement of the Cormercial fisherye It is planned thet a
pertion of Narragoansett Bay will be esteblished ae o management study
area this summer to develop methods- for use by the varlicus State Con-
servation Departments. . This project will be similar to the two soft
¢lam management studies in Maine. :

(¢) Seed gquahnugs from natural rrporductibn.' Sbowning and setting
are being followed to develop methods of catching seced quahauge which
might be used for farming oy rcseeding of . depletod areas.

(D) uahaug farming will be attemptod in experimental areasg set
aside by the State to ~develop methods and tn determine commeroial
practicability.

- NEW JERSEY UNIT .
Through a cooperative agreement two biclogists have been employed
for the summer to work with Drs Thurleow Nelson of Rutgers University who

is’ oonductlng e quahaug investigation on o grant frem o commercidl companye

. One biologist is staticnedzat Tuokerton,:New Jérsey where he is
éxplcering methods of obtaining seed quehaugs frcm matural reproduction.

The other man is located meer Cape May, New. Jorsey and 1s attompting
to determine the food organisms utilized by hard-shell clams.

. MILFORD LABORf TORY .
"Port of the ‘clam appropriatian was alloeated to tho Milford Laboratory
for studies of artifiolel propagation of hard and soft clams to supply sced

for farming or stocking depleted arense The progress in this work is°
described in Dr. Locsanoff's roports

Additional studies of physiOIOgioal requirements of olom larvae are
also under way at this station.
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WOODS HOLE, MASSACHUSLTTS

Headquarters of the Clam Investigntions have been loonted ot
Woods Hole pending transfer to Boothbay Harbor, Maine.

Observations on the feeding of soft shell clams has been con-
tinued at Woods Hole Oceanographic Institution by Jobn Barlow 8s o
COOperative prcject with Harvard Universitye During the summer
¥re Barlow is invostigating the effeot of different types of bottoms
Upon getting and early growth of soft shell clams in Barnstoble Harbors
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MILFORD SHELLFISH INVESTIGATIONS
Ve Le Loosanoff, Chief

STUDIES OF PROPAGATION, GROWTH AND PHYSIOLOGY OF OYSTER3

Gonad Development, Spawning and Setting of'Oysters in Long Islend Sound'

Observations on the gonad development, spewning and setting of
oysters in Long Islend Sound were carried on.throughout the summer of
1948, The results of these observations cen be summarized as follows:

The setting season continued from ebout July 21 to September 22.
There were two distinet waves of setting = the first, ending about
August 14, had its peak on August 4« The second wave began September 4
and ended September 22 with its peak near September 12, No set was
recorded between August 14 end September 4. The second wave was somewhat
heavier than the firsts. In general, the set of 1948 was the second lightest
since 1937, being only slightly heavier than that of 1943, which was almost
a complete fallure.

In addition to the observations in Long Island Sound proper extensive
studies on the escologlecal conditions, spawning of oysters and behavior of
their larvae are also conducted in the Thimble Islands region.

Laboratory experiments on inducing gonad development end spewning
of oysters in the winter time ocontinued throughout the winter. This
work was facilitated to a large extent by installing in the laboratory
6 warm sea water system which provides the investigators with e supply
of water of the temperature needed for oondit oning oysters. Oysters
in spawning condition were aveilable throughout the winter providing a
supply of eggs and sperm when needede

Studies of Oyster Lervee

Observations on the occurrence and distribution of oyster larvae
in long Island Sound were ocontinued by Loosanoff and Nomojkoe The larvae
in 1948 were very few in number and those found were mostly in the straight
hinge stagee Larvae of early umbo or late umbo stage were virtually absont
in the plenkton sampleses Plankton samples collected over the beds through=
out the tidal oycle showed that larvee were alweys present at all depths
showing no tendency to congregeate at any dlefinite level,

In the summer of 1949 similar studies have alrcady begun end will

be continued throughout the summer at soveral stotions of Long Island
Sound and the Thimble Islands.
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Cultivation of Oyster Larvae

Qs virzinioca = Development of methods for the cultivation of oyster
larvas was oontinued by Harry C. Davis throughout the entire yoare The
ohief problew. was to grow cultures of micro~orgonisms which could be
Utilizeq by larvae of Os virginice as foode Several different orgenisms,

het wore small onough to Bo comsidored as food of larvae, were isolated
in Persistont cultures and fed to the larvoae but the results were un-
S&tisfactorys. Eventually a mixed plankton oulture consisting largely

of small green forms gave oonsistently good. results end is now used
suooassfﬁlly. Lervae receiving this culture grew to the setting stagoe

_Some oultures of.oyster larvee were carried to setting in the middlo
of winter, At present culturing of oyster larvee to” the .setting stage
® & relatively ocasy toska

. Experiments conducted gave no evidenocec that light or darkness affected
®lther the rate of growth or intensity of setting of larvee of Oe virginioa.
Oe lurida = A number of cultures of larvee of Os lurida were run to
det@fﬁine whe ther +these larvee are as selective as Those of O virginica ’
In the type of food utilized, and to develop methods of obtaIning, hondling’
fngd feeding of ‘larvae of one of the larviparous oysters preparatory t0

Tsv Locsonoffts experiments .with Oe edulis, which will be imported to

W Fngland on an exporimental hasise =

Meny cultures of O. luride larvee were carried to the setting stegoe
Comparative foeding exPeriments showed that O luridé larvac ocan utilize
°0d that larvee of cur oystors cannote. Nevirtheloss, there is some evi-
9106 to show that Oe lurida doos better on food that is also utilizable
¥ lervee of Os virginiots ‘ o ' o

While not all of the derkened culture jors gave good set, neverthe-

» 811 tho good sets were in darkened jarse In no oase did oultures.
Jars exposed to light give more than oemporatively few spate ﬂdditipna}
SXperiments will bo noeded, howover, t6 .prove: definitely that strong 1light’
§ deletorious to larvoe of Qe luridae

less
in

- Preliminary exporiments were. also conducted on the offect of tempera=

:;rebon’growth and survival of larvee of 0. luridas A oulture kept at
*0"C. set in 10 days from the time of swarmings Most of the ocultures

Eipt 8t 1940 and 2040°Ce roquired 12 to 20 days to sete Cultures kept
17.0 to 18,0%, aid grow and scme eyed larvae of 275-300 were seene
®Ver, no set has boen observed so far. It is thought that under more

8Vorable conditions set at this temperature will also occure Larvae

{oPY at 16,0°c, did not show any appreciable growth and were all dead
20 days »

2; Blgas and hybrids of Q. gigas and O. virginioa -,Nume;ouswattempgs .

N Oross O, virginion with Os Eiges have been madce Hybrid larvee dev -

aPed quitd"ﬁBFEETT§'?o the'EthTEFE‘hingo stoge und in-scme culturog grev

li'btle past that stages = In no case, howaver, did they reach more thon :
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very early umbo stagese The hybrid cultures generalfy show very little
mortality until the 4th to 8th days et which time the death rate becomes
very high and almost all the larvae die in a: few days, mortality being
complete by the 10th daye Death seems to be due to & combination of in-
herited factors that prove lethal at this stage of development. Controlled
cultures of pure O. gigesand O. virginice kspt wnder-the same.conditions as hybl‘id
cultures survived~ana grew normally reaching the setting stages The results
seem to indicete clearly the non-viable nature of hybrid lervee of the two’
above mentioned species. It is- ihteresting that hybrids of ‘the cross of-
gigas female fnd virginioa male live usually 2 or 4 days longer than
reciprooal growth.

Thua, during the year three’ species of oysters, e virginiosn, Q.
lurida’ and Os giges, were" suooessfully cultured %o the setting stage‘
Of these, cult%vation of D« lurida was found to be the easiest., At -
present oultures of Od virngTEE'Ere being grown in the large,’ outdoor
cdncrete tanks e

Growth of Oysters

Studies of the rate of growth and mortality of oysters of the 1945
set brought early in 1946 from the upper region of Chesapeake Bay and
grown in Milford Harbor were completed by Loosandff and Nomejko. -These
oysters woré ocompared annually against the -contr6l consisting of Long .-
Island Sound set of the seme ages The. final oxamination of the two
groups made at.the ond of ‘three vears, in November 1948, showed that the
Chesapeake oysters geve a lower mortality than the Long- Island Sound Groups
However, the Long Island ‘Sound oysters were Eomewhat larger than those -
from Maryland waters, This difference, however, was smally  The Chesaw
peake oysters. deve10ped gonads and - spayned norMally. In’ general, this -
experiment showed that Maryland set may be profitably planted ‘in some -
waters of New England.

. A hew experiment algng the ‘snme 1ihes wos begun in the fall of 1948.
Tt consists in comparing the rate *of ‘Burvival and rate of growth of oyster
set of the same age collected from- different geographical regions of .the
Atlentic Coast to be grovm under identiocal conditions in Milford Harbore
Long Island Sound set of the seme age serves as the controls The samples
came from Pensecola, Florida, Pomli oo Sound, North Cerolins, Janes River,
Virglnia, Seaside’ of Virginia, upper ‘§edtion of Chesdpeake. Bay, Maryland,

" Cape May,'New Jcrsey, ond Warehom River, Massdchusétts.’ The purposo of"

this experiment is to determiné wha't -3ection along the Atlantia Coast:
could supply the oyster growers of - Long'lsland Sound with the .best seed’
oysters.

In addition’ to the pufely pﬁaoticdl purposes meriticned above ‘this
experiment will help determine whether ‘the cysters comprising the .dife . -
ferent geographical groupé are roally members of .the-seme or of ‘diffore
ent races, ' Thus, begides observations on the growth cnd mertality.of .
these oystors experimcnts ‘are conduoted t¢” deterntine some of their impor-
tant physiological requiremenbs, such os "lowest tempernturo at which they
will spawn, and also to find out whéther the oystérs of different groups
could be cross bred with equel easc.
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An examination made in the spring of 1949 showed an extremely heavy
Mortality emong the Florida, Carolina and Jemos River oysters. The New

Jersey end Massechuse bts set, however, survived as well &s the Long Island
Soung set, ' . »

Experiments . conducted by Loosanoff and Nomejko during the summer of"

1948 showed once more that.if the edges of the shells of oysters are
Token off, the rate of shell growth of such-oysters is more rapid than

8%t of the control, These observations are of prectical signifiocence
Scause they indicate that if the shells of the oysters are broken off
Uring dredging or plenting operstions early in the spring or sven in

€ middle of the summer; the overall size of the oysters may be, at the
®nd of the growing season, «just as large as that of the uninjured ones,

Another series of studies wes conducted-to determine the rate of
8rowth of oysters exposed to different but quite constant temperaturess
This wes done in the winter time because it is easier then to maintain -

N the laboratory the desired temperatures merely by mixing definite
Uantities of cold and werm running sea water. At present, owing to the
NStallation of a worm sea water system in our laboratory, it 1s possible
© obtein in the winter time running sea water within the range from about
*0 to 35,09, ' ' o

In the middle of February a shipment of 4=year-old oysters, consisting
Sf individuals of approximately the same size, was brought from Long Island
>%und and divided et.rendom into four groups ench containing 105 orsterse
® average length‘and,width of each group was determined and the oysters
Wore then pleced in treys with running water the temperature.of which was
rought up and then stondily maintained at approximately 10,0, 15.0, 2040,
*07Ce A1l the trays raceived the same guantity of waters Mecsurements
Made opg month later showed that tho 15.0°C. group gavo the mest rapid
8rowth ghowing at the end of tho month an increase of 9.2 percent in length
ond 10,8 percent in widthe The growth of ‘the oysters kept at 20.0°9C. was
leOSt as fast as that of the 15.A%, groupes ¢+ However, the 25,0°¢. grgup
Showed u much slower growth than the two above menticned and the 10.07Ce
group showed only & slight increese. The experiments indicate that the

‘ 40
imum range for oyster growth wes either confined between 15,0 end 20.07Ce
Whay is more probable, extended a degree or two outside these two

Mits piving a rengo from approximatoly 13+0 to 2240°C.

Or
’
1i

Another experiment on growth consisted in keeping oysters steadily
& temperature of 25.0°Ce At first those oysters grow quite well but-
8%er on the growth stcpped end they remanined.in poor conditicn unable
0 Brow, acoumulate glyocogen on rcodevalop genads, which were discharged
during the first month of exposure to the high tomperaturcs This experi-

Ment will be continued for seweranl more months.
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Behavior of Dysters in Low Salznities'

Fxperimcnts on behav1or of oysters in low salinlties were continued
by Dre Loosanoff and Miss Smithe Exporiments on the survival in such
salinitics during periods of high temperature were repeated and corro« .
borated previous observations that at high tomperaturc oysters die.much

quicker then when the.temporature is relttively ‘low (8»0-12.0 o In .
the winter time some of, the nysters exposed £0 3,0 pspets ond fresh water

lived as. long a8 73 daya.

Observationg‘on the growth;of-oysters in water of different saline
ities ranging from 340 t0 27.0: p.pete were also repsanteds They showed
that no growth ococcurred in salinities lower thon 5.0 p.p.ﬁ. In 500 pepets
e slight growth was ncticed. in one or:two individuals. ~In' higher salini=
ties, such as 7.5, 10,0, 12,0 and 1640 PepPete. the majorlty cf the- ovstcrs
grew showing o considerable increase in sizo.

Observathﬁs on gonad devclcpment and Spnwning of oysters in low’
salinities’ WCre gcmpletods . In addition to the rosults already reported
it wos established thet ovsters kept in low snlinitics for severdl wecks
prior to spawning spowned heavily at 10.0, 120 and 150 pepets and some-
whet lightor at 5.0 end 7.5 pepete: Fortilizution'of aggs ocourred in .
ell instonces.

In another experimoent ovstors nearing tho srawnmng cundition in Long
Island Sound were placed.in low salinitiés in‘the laboratory. Several
days 1ater 8rcwning teck place inf 7.5, 1040 nnd 12.0 pepete, 68 woll as -
in ﬁighor sallnitios. During the course of this and the previous experi—
ment the oysters s pawned repeatedlv. In §overal instances spawning in
low snlinmty wos 1nduood by the addition of sox products.

. In still anothor- oxpormment partially.spowned oysters were brought
from Long ‘Island Sound end pleced in low sulinitiess “Thoy sccn began
to spawneven in a sclinity of 5.0 papets Both meles and fumales spawned
in apparently the normal ways Eggs discharged by oysters taken frem difw
fervnt salinltes in this and provious- experimcnts wore cultured not only.
in srlinities where the egegs were dischr rged htut ‘nlso in nermal 6co wutor
to observe their viuhility, rate of growth and some abnormalities.

Experimonts ‘were d381gned to determine whether oystcrs of diﬁfcrcnt
cges reaot differently to lower snlinitese:’ Running thege exporimonts
8t a cnmpuratlvely high - temperature, over 20, 0° ., it was found that in .
fresh woter and a sdalinity of 3.0 p.psts tho mertelity of oyster spat and
adult 4-yearwcld oysters was .about the somes” In 5.0 p.p.t., however,
more adult oysters survived. These experiments arc now being repeatod
because of the inconclusive results so Tar obtoined.

By using an apparatus devised et Milford Labcratory by mcens of which
it 48 possible to change the salinity gradunlly, thus imituting chanpes
in sanlinity occurring between high ond low woter stoges in tidal basins,
observations were made on the rote of pumping and shell movements of ryse
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ters accustomed to different salinites. It has been found that oysters
teken diroctly from Long Islend Sound; where they are acoustcmed to &
Salinity of 27.0 pepit., close their:shells when the salinity is reduced
¥ abhout 13,0 p.pete ond opon them again when the salinity is increased -
from fresh water to about the seme' strengthe On the other hand, oysters
¢onditioned for about threo months in 1040 p.pete clese their shells only
When the salinity drops to 3.0 or 4,0 pepete and vpen them agein as’ soon
88 the snlinity is incrensed from frash woter t¢ ebout 4.0 pepets Oysters
®onditicned in 75 papete Open their shells and begin pumping even at:
cOWer snlinities than these conditioned in 10.0 p.p.te These experiments
indicate that oysters cen bo acclimated to lowcr sclinitiess

An experiment was conducted to determine the chonges in pH and in
S8linity of shell and body fluids of cystors teken from mormel salinity
°f abeut 27,0 pepet. and then placed and kopt during 30 dnys in running

Tesh water cr in salinity of 5.0, 5.0 or 10.0 pepsts "~ Controls wero

CPt in normal soe water, These expirinents were cenducted at e tempera-
ture of about 10,0, Samples of shell and body fluids of the oysters
from low salinitics and these of the centrel teken at rogular intervals
Shewad no significent differences in the vrlucs ¢f the pHe A docorease

1 8alinity of the shell and bedy fluids wus most pronounced in the
roups kept ot 540 and 10.0 p.p.te, while in the groups kept in fresh
Water and 3.0 PeDste the sulinity of the fluids chanped very little. &
TOPid decrecse in salinity of th. shell and body fluids of the oysters
kopt 0t 10,0 and 5.0 pepete tock place bectuse thesc oystors opened thoir

*hells ang attempted to feed soon after being placed in lew salinitiose
- TOWever, tho oysters placed in fresh wator and 340 pepste romained closod
to the very ond of the experiment and, therefore, lost very littlo saltbe
It g extromely interesting, from a physiclcgical point of vicw, that
the Solinity of the shell fluid of the cysters was, 06 o rule, scmowhat

Bher than that of the fluld obtrined dircctly from the cystor bo@isso

Another coxporiment was devised to deturmine the rdte of inor?nse
alinity of shell and body fluids of ovsters kept for 20 days in fresh
or, 3.0, 540 or 10.0 p.p.te and then abruptly chevged directly to sea
"ter of 27,0 pep.ts It agein showed that at ‘the end of 20 days' expo-
SUre of thy oysters kept in 5.0 and 10.0 pepste lost more salt then theso
Pt in fresh water or 3.0 pep.tes However, upon return tc normal sen
"ator the salinity of the shell tnd bedy fluids of tho cysters of all
BrOups returned to normal (that appronching.ccntrol cysters in sna water)
"ithin 24 or 48 hourse These ohservations, conducted at o tompcraturc of
» about'lonooc., demons trated the ability of cysters to recover rapidly fromﬂ
SXPCSures to low salinities provided. the temperéture during those exposures
S not nigh, : :

in ]
wo

Another oxperiment ooneisted in detcrming the chanres 1n.ohemlca21f
SMpositicn of tho meats of oysters kept in diffcrent sulinities for -
°rent poriods of timp. Samples of tho dry meats of these oveters aro tors
Qhemionll_v anclyzeds - The histological changes in the tissue of-the oyster
SUbjeeted to 1ow snlinitics are nlso studicd.
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In still another experiment oyster spat of last year's set wns placed
in cold fresh water for periods of 5, 10, 15, 20, 25, 30 35, 40 and 60 ,
deys and then returned directly to: running .ses water...Although some mor=
tality was n. ticed after.lang exnosure, probably mastly because of tissua
starvetion, some of the spat which wag returned t¢ normal soa water after
‘50 days begon to feed normally within 20 hours ofter the transfer, thus
indlcating the remarkable ability of yOunp oysters to survive undcr ad-
vorse sulinlty oonditions.. - . ’

An experiment was conduoted to determinc the effect o«f low salinities
upon cysters which hed purt of their shells broken «ff sc as to expose
their meats directly t¢ the surrcunding mcdiums One group ccnsisted of
5O cvsters with brcken shells, while the contrrl group had the same number
of oysters with whole shells. ’Both groups were exposed to cold runnlng
frésh waters Toward the end of the .experiment which legted. 73 days the”
mortality of - the oysters with shells broken off was somewhat higher than
the unbroken ones. Nevcrtheless, the bhroken of f oys¥ers were abhle to
block with thelr gills and mantles the holes in their shills thus prc=-
venting for o.long time the entrunce of seo water into their shell cavitxes-

In & reoccnt exporlment the cvsters Wero oXr csod tc 3 flcw of wator
the salinity of which wes reduoced to upproxjmutely 2,0 p.p«t. every two '
hourss At the end of these intervals the salinity of the shell and body
fluids wos dotermined and the chemical compositicd of ‘the meuts anolyzeds
It wos fcund thot changes in the salinity of the shell and body fluids of
the oysters very closely followud chenges in the sulinity of thc sea water,
thus indicrting that such chongos nrobably ocgur in naturc in tidel- bosins
where sharp changes in salinlty between hirh and low wator stages axisto

. Additicnal exporimen+s wore conducted e dotermvne the changes in
the rate of watcr pumping of uysters when tho salinity of the water is
‘either slowly decreased or increcasods

'A éomprchensive-rcport-deacribing the ebove méntiined  obsorvaticns 18
in prepuration for publication.

NATURAL ENEMIES AND PARASITES OF OYSTERS

Spawnlng and Setting of Starfish

Observations on spawnlng und setting of storfish in the cyﬂter~produ-
eing section of Long Island Scund cenducted by Locsanoff ond Neme ko showed
that the first set of the sonson cocurred on July 24, 1948 ot the 10«foct
station of the Milford aree, Several doys leter sonttered storfish set
-wos also reccrded from the 30-foot depth of thé Bridgeport scotions From
that date light sets were roccorded from other sect cns of the Bridgeport
ond Milford arens, while the Now Haven sectiocn sHowed nenes  On August 16,
however, o light set also took place in New “aven. "In all instences the
starfish sct was extremely light and did nct contribute. signlfiountly o
the starfish po-ulaticn of Long Island Suund,
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The semie-annual surveys of the distributicn and cccurrence of starfish
oM Conneotiout oyster grounds were conducted by the laboratory personnel
in Ootoher 1948 'and in March_ and April 1949. The fall survey showed thot
%lthough there wers scme minor. régroupings, the distributicn of starfish
remained practically the same' a8 in the spring of 1948,  However, the nume
°r recorded was scmewhat lérger than last spring.

The spring survey &f 1949 showed' that tho number of starfish feund wes

Jonsiderably highor than that of last f=11s The inorease was due to the
Tgs number found along the deepest Iine. of survey, which lies mostly
Sutside the cultivatod aren. Bulletins wore issued to the membors of the
ndustry calling their attention cnce mere to the concentration of sturfish
N certnin unoultivated areas which for years have remained the oenters
pg°m which starfish spread to the cultivated beds. The bullotins also
stinted out the practiocability of well=conducted effirts in combatting

Arfish, as demonstrated in the New Haven area, where a well planned pro-
grm“ of eradication rosulted in either complete elimination or e great re=
Uction in thoir numbers. .

Boring Sponge

tin Work on the biology of the boring sponge of the genus Cliona is ocn=
preued at Milford Laberatory by Willard Hartman of Yale Universitys At
fﬂcient the work largely oonsists in studying the effect of ecological

8lpe. 18 in the propagaticn of Cliones Other aspects of this study have
Tendy been reported. - : ‘

Cr
~rabs

are Once more it wos found that many specics of crabs living in cur waters
sérvserioua-enemies of cur oysters, espcoiglly»of‘yaung,Gngs.. Tt was Ob;
mdaned that the rock crob, Cancer irroratus, ond tho green crab,;Curoini is
S 3&31 were oracking the shells and devouring cyster sot measuring from
tmss in lengthe :

~ COMMERTIAL MOLLUSKS OTHFR THAN OYSTFRS

Davy Many grcups of cloms, Venus meroenarin, were conditioned by L00§ﬂn:ff:

Tha 5 ond Miller to spown in the winter time under laborotery conditlgn .

at tmethod of oonditicning has alrendy been desoribed‘in,th? report g von

the he lngt ccnvention of the Natiﬂnul'Shellfisheries‘Assoolqtion and,
Tefore, need not be repeated. heres '

v

L8gy Numerous oultures of Venus mercenaria, Mya arenaria ?nd Maotr; Egi;d‘
IHF;EE Were grown to the sctting stages In gencral, oultivation © zher
se1.°0 W88 found to be ousier than that of O virginios, which is re
o 0%tive in its foeding habits being unable to assimilate many ultra;f
anktOH forms, A very oomplete series of micrephotographs showing d ;
°Nt stoges of larval and post-larval develcpment of theso threoe species
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of clams has been mude, and some hove clrecdy been distributed among the
members of the group woerking on commercinl specoies of clams. At present
many thousends of Venus cultured in this leborutcry from eggs are available
ond some will be sent to Dr.. Thurlow Nelson cf Rutgers University for
growth studies of the early stages of Venus. Numerous observaticns were
mode on the physiologicel nnd ecclogical charncter in connecticn with
oultivation of the lcrvee of the three species. Culturing of clam:larvoe
in large, outdoor ccnercte tonks is now in progress.

The methed devcloped mekes oultiveticn of clam lrrvee to the satting,
stage o comparatively cesy mottere . By following a few simple principloes
moture sperm ond ‘eggs of* Ve mercenaria, and perhaps wther clems, ‘éon now

be obtained on almost o year-round busis and the resulting’ 11rvuo cun be -
growvn to the’ setting stage -even in the middle of winter.

‘REPORTSf

The following papers were presented at thce Naticnal Shellfisharles
Associction Conventlcn-'

DAVIS, He Ce 'On the culture. of: oyster lorvae in the mbcmtory.

LOOSANQFF,‘V.-L; Variations in intensity of setting Of cysters in Long
' Island Sounds

LOOSANOFF Ve Lo und He C. DAVIS, Spawning of quehaugs in winter ond
oulture -of their larxyae in the 1aborntory.

In addition o papors published during the fiséal yerr, the"following
were prepared for publicoticn:

LOOSANOFF, Ve Lo On food selectivity of.oysters. Abbepted forﬂﬁﬁblidutidn.

LOOSAHCFF;;VQ ﬁ. Method: for: eupplying thp 1nbcrntory with warm seo. woter:
- ih the .winter ftime. ﬁcpepted for publicatlon.

LOOSANCFF, Ve Le and Cs A NOMEJKO. Gruwth of oyeterg, Os vir inion,
during different mvnths., Accepted for pubIIcatinn.

The following monusoript has.beon. submitted to Dre Wclford for criti-
oism and suggestions:

LOOSANOFF, V, Le and- C. A. NOMEJKD. Epuwning and‘setting of Ameriden oyster
. Do virginica, in relatiun ¢ lunar phases.
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CHESAPRAKE BAY SHELLFISHERY INVESTIGATIUNS
We Ay Chipmon, Chief

GENERAL

‘A survey was made by Walter A. Chipman and Paul E. Thompscn of ‘
the oysters end oyster resturees.of the Virgin Tslonds -and of Puerto Ricos
In the Virgin Islands all ¢f the coastal arens of the islands of St. John,

te Croix, and Sty Thomas were odrefully surveyed und the most likely’
Octticns for cystor oulture éxamined in ¢cnsiderable detoils Besides

© constal woters of Puerto Rico proper, the sSurvey included the island
£ Viequoss Obsorvnticns wore mado of the tempcrature, pH, cnd salinity
of the water, the type and nature of the bottem, and the ecclegy of the
Shallow water aréas with oollecticn and study cof the lamellibranch
MOllusks and the organisms directly asscointod with thom.

b The greut majority of tho cysters of the islonds were fcund to
© Ostren rhizophorne Guildinge Maeny were found with charecteristics
Yhich Vory olosely resembled those of Ostren virginios of the United
%tess The lerviparous oyster, Qstrem oristate Born, is present and

- Ai- Ry

Was 00;1®cted in Hurrioanc Hole on St. Johne

Some individuals of the ccrmon cyster were found with ripe genads
Nd there wore oyster larvéé in the water samples collected with the fine
Eet-' Other oysters were unripe, or poartly ripoe Thoro is no guestion
UE what individunls may be found thrcughcut the yeor with ripe gonads
“nd thoy spawning tdakes plece et all menths of the yours ‘

P Therc was no ovidence of shell damege fran the nrrine worm,
Olydora, This may be explained by the attochment ¢f the cysters to
the vertical rcots of the mangrovas off the bettom.  Examination of

® mantle margin of fresh spocimens microscopiocélly fior the presonce
the encysted spcres of the gregarino Nematcpsis, showed that this
Porasite was absent in the oysters examinede SR

u _There~is the possibility that tho olem Chicne pubera may be
tihZQd as a shellfish food to o groater extont for 1t is plentiful

R oa numbor‘of locnlitics, -

s Mlthough the'small cyster, Ostrea rhizophorae, 1s marketed to

1nge oxtent in Puerte Rico, there is very little in the way cf an oysﬁer

thougtry. The extremely high sulinity of the water (33 to 38 parts por

ne usand) and the ‘lack ¢f suitable areas for dyster oulture willh
Cossarily limit the possibilitics of preducticn of cysters in any

f;@Qt'amount. Fxominaticn ¢f the waters and coastal areos allowed the

5 rm?tion cf a plan for experimental oyster plantings with an intrcduogd

35§°108 which may load t¢ the develcyment cf o suitable market cyster in
Piciont quontities to supply the needs of these iglnndse
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Mr. Engle wos assigned as technieal advisor t¢ the Commissiom of ‘
Conservation of Natural Rescurces appointed by the Governor of Marylend,
and known as tho Bowmen Commission. The Commission reviewed the progroms
of the State depnrtments concerned with conservetion and proposed changes
in the existing methods and procedures which, in its opinicn, wculd :
protect and further conserve the Stute's natural resources, A report, -
embodying the. Commission's . recommendations, wng submitted to the Governor
of Marylend on December 1, 1948, Mr,. Engle prepﬂrod o series of memorandd
on oyster biology and management much of whlch was incorporated-in the
above roporte

A slmllar service was r&ndered the Vlrglnln Fishery Advisory
Cruncil by Mre Engle in its program o improve'and enlgrge the oystor
rehabllitatlon activities of the State of Virginia.v

Dre. Chlpman was'detailed tr Oak Ridgo, Tennessee, for o month's
schooling at the Ook Ridge Institute of Nucleor Studios. It is
anticipated that' the uso of radioisotopes will. be’ of" groat valud in -
studying the biclogy of oystcra and other marine invertebrates. Plans R
ore being madé for’ phyexolngical studies ~using- these jsotopas 06 trocors.

At the invitation of tho Govermment of Venezuele made through the
Department of Stete the offipge of foreign activities of the Service detuiled
Dre Goltsoff tc Venezueln 6 hcke o survey of the poarl cyster grounds ‘
arcund Morgorito Islond, to adviso the . Government’ regarding the prescnt statﬂe
of the fishery and, if’ neoessary, 40, Buggest the chrnges in the present
system of mnnagement cf’ tho fishory. -

bfter visiting the principal pearl. ground, inspeoting tho fishing»
methcds and the sale of pearls. Pe 8. Gultsoff summarized his observaticns
in a report entitled "“The Penrl Fishery in’ Venezuela" which was submitted
to the Director of the Serviqe in two.autheéentic texts--Engllsh end Sponishe
The report troades the nistery of pearl fishe¢ry in Venezueln :from the beginning
of the 18th certury to prosené Aayy, " The prosent stote of pearl oyster
grcounds indicates that undor the existing contrel measureg--is o, clUsed
season, system of licenses,.and regulation of g goby, the yleld. of the fishory
may be indefinitely maintaine@ o1 the- exlsting low leval. . Frequent interrup”
tions of fishesy for oné or mcre scascns, which are necossary to ensuro o
satisfactory recovery of poearl cyster pOpul&tl‘n after 8 pericd of intensive
fishing, constitute a sericug drewback .to’ Venczueldy pearl industry. Under
such conditicns Fystor fisharmen.ars ‘foroed to abandon ‘their ocoupation ond
to meke their living by’ 8 ome other. menns, “Consequently. the numbor of divers
in Venezuela grodually decreaeee and. young gen@ratirn is reluctant to. enter
this field of endeavor, The reprrt recommends ean initiutiun of field and
laboratcry studies 6f the propagntion,’ develcpment, growth and ecolegy of
oyster for the’ purpose of formulating a- prcgram cf oystur furming which would
permit more intendive exploitatinn of latent pearl cyster resounces.

At the request of the Government of Panamn, Dr. Galtsoff made in
February-March, 1948, extensive explorations of the existing pearl oyster
grounds alcng the Pacific const of Punomus The expediticn, organized by
the Panamonion Gevernment, covored over 1200 miles in the Gulf cof Panema,
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Primarily around Pearl Islands, end in the Gulf of Chirigqui. Hydrographic
8nd bjological observations were made with the view of determining the
Cause of almost complete disappesrance of pearl oysters from these waterse

By using socephander divers, ‘observations were made at 30 different
Places, at the depths verying from 4 to 16 fathoms. Shallow water and,
tidal zone were explored by using small dredges and by collecting the
fnimals at low watere The number of pear) oysters at all stations was so
Small thet no commercial pearl fishery is at present possible. Few live
Specimens of very young and adult oysters which were collected by divers
Wore exemined microscopically .end found to be in every respect normal and’
h?ﬂlthy‘ There were no indications of depradation by oyster enemies which
Might have explained the depletion of oyster grounds. Likewise, no evidence
%es found that oysters perished because of the "“red tide" or were killed by
Some unknown poison dumped into the water. . From these observations, and
from & study of the method of fishery and anelysis of stutistical records
Gonclusion is-drawn that the depletion of pearl oyster grounds is dus to
Overfishings, For meny vears, the pearl fishery of Paname was conducted
Withoyut any restrictions and supervision.’ As a matter of fact the first
depletion of grounds occurred soon after the discovery . of Pearl Islands
by Balbos and the depleted, grounds were abandoned by Spaniards as unprofite
8ble to fish, Recovery was slow and required sevoral decadese In view of

he faot that at present live pearl oysters with ripe gonads can still be
‘und in Ponemenian waters, it is belioved that the grounds may recover
88ein if pearl fishing ip complately prohibited for several yearss -

DISTRIBUTION OF NEMATOPSIS -

Nomatopsis 48 o protozoan parasite of the order Gregarines its cysts

Are frequently found in the tissucs of oysters growing in scythern waterse
In the mnjority of cmses so far recorded, the number of oysts in the oyster
8 small but occasionally very heavily infected spocimens are found contain-
ng many thousends of.spores per each square ocentimeter of tissues The
Oceurrenge of eysts in the oystor lead to bolief, mainteined by some.
Ovestigators;, that this protozosn parasite may causo hoavy mortality amcng
%ystors, The work, ocarricd out jointly by Dre Geltsoff end Miss Holem
Landay, oonsistod im making o careful cheok of tho distribution of Nematopsis
n the hosapoake Bay with spooiel referenco to . tho .conditions of oysterse
Futhermora, other observations made by the Serviece ond varicus Stoate
Organizations in New York, Delawarc, Virginia, Flgrida, Louisiena, end Toxas
Or¢ summarizeds From all the datn so far obscrved conclusion was drown
that the ocourrence and the intcnsity of Nomatopsis infection are not
®Orrelated with the conditions of ovsters or their mortalities. A
m&nuscript wos submitted for publication.,

ECOLOGY OF OYSTER BOTTOMS IN THE CHESAPEAKE BAY
N Observations were made throughout the'y@ar of the salinity and
®Mperature of the waters over the verious oyster bods in the upper

Chesapoako Bay arcone The information obtuined this year is part of a
®Ontinuing program tc explain the importance of these faotors in
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controlllng the oyster populations of the upper Chesapeake Boy end the
condition of the cysters for growth and reprcnuction end- for marketing.-
Correlatlon of the chemical and physical factors Of-the environment
with the abundance -of plankton the chemicol cofposition:of -the cyster-
meats, and the development of 'spawn ond the distribution and survival of
the oyster 1orvae will be mode, from tHe acoumulated datas -

A bomparison of thé seasonal oyole’ of aceululated glycagen reserve ...
in the oysters of different beds thowed d slight but consistent differcnoce
between the cysters of two different locationsé In the sumner of 1948
the .glycogen oontent of the oystors of ‘one #teticn, which had remainéd
consistently lower than the cther, was found to be highere Measurement
of the thickness ‘of the ‘gonads of the oysters’ showed thot the oysters
showing the greater decrense in glycogen had prcduced the greatest amcunt -
of spawne The oysters huving less glycogen durlnp the winter prcduced -
less spawn ond the deoresse in their ‘glycogen content was less markeds .
The greater drop in glycogen content of these oystors having originally
e higher amount, which caused e dérossing over of thé olurves of the seasonal
glycogen. centent of the two groups of oysters, apparently can be dlreatly
corrglated with the activities of spawn productlﬂn.'

Detaileﬂ observations on the effact ‘of fishlng intensity on. the
cyster populutlcn of en (yster bar has ‘been meade’ pogsible ‘this-yenr..
An oyster bnr, depleted by freshets An 1945:and 1946, wag planted with.-
seed oysters. in 1947, 1948 and 19A9. ‘fhose planted in’ 1947 were, in o -
large measure, harvested during the past cystcor'sensen: (1948-49), .Only
small numbers of small oysters’ plnnted in 1947, c¢ulled to meet the threo~
inch sxze rcquirement of the lew regulating the teking.ef market oysters, . . .
remoinede Tho oysters of tHé 1948 and’ 1949 plentings, many of thom upproach*
ing marketeble size), wili be gathered and- culled foy market oysters, in the
gesson 1949-50, The pobulation of oysters whg surveyéd in May of 1946, ;
The harvesting, record of ‘this season will bé' 5athérod from the, fishermeon
through special arrnngements made possible’ this' 'year. The natural replacemont
by reproduction, the normal mertality, ant the inerense by growth will be
studieds The setting of oysters started in ‘this cren at ‘the end of -Junee
Tne increment added to the populaticn by this natural reproduction will
determine t¢ & lerge extent the smount of replocement by séed plenting
necessary to maintoin an cyster pepulaticn sufficient to meet the needs
of the industry of the aréte

" SPAWNING AND SETTING OF OYSTRRS"IN THE CHESAFEAKE RAY: .

In the spowning season of 1948, the first evidence of spawning
of the oysters in the Cheseapeakc Bay was. observed on June 84 The
greatest activity oocurred during the latter part of June. During the
remainder of the season, only limited spawning of oysters was seen except
for a minor increase the 1ast week of fuguste
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In the summer of 1948 the distribution of oyster larvae and

Oyster set in the Eastern Bay secti.n of the Chesapeske Bay, one of the
MO8t important seed-producing areass, was not uniform. The pattern followed
hat observed in previous years. One section of this bay being developed

Y the State of Maryland as a seed-producing area is one of the locations
‘Onsistently low in the number of oyster larvee and oyster set. Because
of this fact, recommendation was made and followed thet the State shift

Lta 8eed-producing activities to areas consistent with the best setting
POtentialities. Studies were made of the relation of, tidal, currents in

© movements and distribution of the oyster larvaec.

Observations were mede of the possibilities of using Lake Ogleton,

"M arm of the Chesapeake Bay that is nearly land-locked, as an oyster-seed
Producing ares to supply the needs of the private oyster plenters of ‘
larvlang, Spewning took plece in the oysters planted for a spawning stocke

®re appeared to be no distinctive pattern of .distrihution of the oyster
8rvee in this body of water. Setting on the experimental shell bags
s @ced throughout the ares was irregular and lights. The failure to secure

8004 oystor sot mny be indicative that this body of water does not have
Promise as a secd-producing areas ‘

of Observations on the extent of oyster setting at various dopths

. Water wore made at different locations in the Chesapeake Bay. Tho
SSults, ns obscrved on the sput collectors placed in Fastern Bay, showed
® heovicst setting took plece olose to the bottome 1In 16 feet of water .
€re was an everags on the bottom of 9.9 spat on 20 shells; ot cight

°®t, 3.3; and close to. the  surfacc, 0.9 ’

During Octebur and Novembor of 1948, thoe investigntors® of the
De ce coopernted with the Depurtment of Tidewater Fishories and tho
Partment of Research and Bduention of Marylend in a widespread survey
of the oyster conditions throughout the %tidewater section. Exoaminaticn
o the bups in the Bay propor, ns well as scme of the tributaries, such
S chOPtunk, Chestor, Potomuo, and West River, showed a very limited sot
P Oysters in 1948, Othcr arcus, such as Tangier Sound, Pocomeke Sound,
Ri:hing Bay, Eastern Bay, Broad Neck, Harris Crcek, Miles River, HOFEQ,
'er, Little Choptank River, and some tributaries of the Potomec River,

N tdequate setting for replacement of the oysters taken in ovstering
Ctivitios,. .

Oystors of merketable size wore soarce on most of the bars of N

8y propere Tangicr Scund, Fishing and, Enstern RBays, ond tributarics

8y ¢ Potomao and Choptank River had tho gronter part of the market

Sogply for the year, which should approximatc the harvest of 1947.

o Telty of small oysters on . . most of the Marylend oyster bars may
Tooast o reduced harvest for 1949-50.

thg B
°f th
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For the setting season ‘of” oysters in- 19495 spat collectors were
pleced at variows, IOcations in the Chesdpeake: Bay.and. heve been examined
regularly since June 10, when the ‘condition of the»oystens indicated
spawning had started and oyster larvae -were :present in the plankton *
sampless A small amount of setting wad taking plece at the end of June,
but the peak of oyster setting should not be .expected: untll the mlddle
of Julye.

A heavy and unseasonal aet%lng of barnacles was in progress “in the’
Chesapsake Bay proper during the latter part-of-:June. -Normally this -
fouling organism hes a setting period edrly in Mey in. this erea, This
barnacle set may have oon81derrb1e significence on the production of
oyster seed in this ered from fonling of "the shell plantlnys of the
States Other fouling, orgenisms, with the exeeption of Brvozoa,‘have
been relatively scarce on the shells used for oyster. apat collecting
by the Service investigatorss

TMPROVEMENT OF THE AUALITY OF OYSTERS. GROWN

Since the quality of oysfers depends to a great extent on the
acoumulation of reserve carbohydrate in-the form of. glycogen, observations
were continued on the changes in this material as ocorrelated with seasonal
changes and with various physiological~proaesses .and . oonditions.

Utilization of glycogen reserves varied-in .rete .in individual
oysters and was definitely agsooiated with the reproductive cycles The
two sexes showsd no significant differences: in the emount or time of
depletion of this reserve material in’ the few samples examinede

Changes in the glyoogon oontent of the varlous tissuos of the
oyster followed the same pattcrn as that of the total oyster meats : -
Depletion of the glyoogen ¢f the' gonads, however, was seen to take pléice’
at a faster rate than in the *other ‘tissues which aooumulate e significunt
carbohydrate reserve. Also, the secumulation of glycogen in the fall
takes place carlicr in the goned tissue. There apparently is a direoct
connoction betweon. the amount of glycogen accumulatocd and utilizod and
the ameunt of ; gamete materlal formed.

Convcrsion of the glchgen to othor mﬁteriels wos studied.’
Experiments were undertaken on the changes. in the: various carbohydrates
and hexosc sugors and of ‘1ipids-in the oyster tissues.

EFFECTS OF POLLUTION ON SHFLLFISH

Experiments were performed to ascertain the effects on the setting
of oysters of treatment of oyster shells used ns cultech with solutions
of DDTe Untreated shells fcr u short time were relatively free of
fouling orgsnisms and caught a good set of cysters. Later, these
sholls became badly fouled and the catch was poors Shells trcated
with DDT were less fouled than untroatod shclls even after long periods
of exposurce Trented shelle caught less oyster spat during the first
three weeks but, after this time in the wator, the treated shells
equaled untreated ghells and later surpasscd thom in ability to catch

an oyster set,
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The dauger from fires that me occur when oil slicks are present in
various harbors and ships and docks is very greets Numerous means of
removal of such slicks have been tried and used; one of the most efficient,
® method developed by the U. S« Navy at the Norfolk Shipyard, is the
SPraying of the oil slick with fine sand which has been previously coated
Yth @ layer of cerbone . The oil immediately clumps around the send and
8inks to the bottom where it remains permanently anchored.

At the request of the U. Se Navy, numerous experiments were per=
Ormed on the toxicity of the carbonized send and oil combination
Or various aquetic animals. Observetions were made also of the
3C%ivities of oysters, particularly on the rate of pumping of watere
was determined that oil and 0il mixed with carbonized send and present
0 sea Water in reletively strong conoentreticns reduced the water filtra=-
tlon rate of oysterss -Long time exposure to weaker concentrations, tested

8% Wooqs Hole, also produced & reduction in the amount of water pumped by
Oys to rs,

The toxioity experimants performed at the Woods Hole laboratory .
Ysing 0ils and oils mixed with carbonized sand were carriod on with,
Various species of animals thot characteristically grow in onvironments

R estusries and harbors and around docks and structures where oil
POllution is most apt to occure These included the hydroid Tubularis,
%rnacles, hard-shell clams, oystors, and toad~fish embryos.

The results showed that oils added to sca water produced toxioc
*Ivironments to the enimals tested. The toxicity voried with the neturo
°f the oil ﬁsod, itsbconcentrution, ond the sensitiveness of the spocies

fnimal employed in.the tosts Oils anchored on the bottom by carbonized
%804 wope slightly less injurious, but poisonous materianls leached out
°f the anchorcd oil in' considerable amount.

Although oil tronted with cArbonized sand continues to release toxio
rials while anchored on tho bottom, it is considered unlikely that
*Oncontra tions dangerous to the aquetic life of estunries and harbors
%Y result from the normal operation of removal of -eil-slickse In the

W instances when great concentration may occur, the toxicity would be
1imit@d to rolatively restrioted arcas of harbors where conditions of
*BVironmont are such thot very little aquatic life oxists. Of valuo ?n
preventing domage to animels in this method of removal of oil sl?oks is

® anchoring of the oil permancntly, or until déstruction and disintegra=
f On is completed, in.such biologieally unimportant areas aond preventing
ts Movoment to other places where grent damage may oocure

Mate
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GULF OYSTRR INVESTIGATIONS
Fhilip A« Butler, Chlof

INVES TIGA TTONS, .CONGRRNING, RONNET CARRE SPILLWAY AREA

Missia&ippivshun&iA}ca,,

During the period April-Juné, the fiéld surveys to determine the
present stotus of the oyster reefs in the wost end of Mississippi Sound
were complcted. Until the, third, week in Aprll, both top and bottom
water semples at the established stations ‘showed sulinitlcs of less
than 1 ppts Turbidity readlngs ranged from nlow’ 235 pcrocnt transmission
of light at the station noarest the ' cntrunco of the Pearl River into the
Sound, to .o moximum of 7 percent in one of the sheltared bays which is
not exposed to, wove actlon., Weter samples rﬁnged in pH from 6.9 to Tals
At this time, none of the oystcrs examincd was foedlng, the meats were ‘
still transparent but in a few theré were troces of gonad davelopment.
At each station there was still somc recent mortality. '

By ‘the ond of May, sqllnitles at all stutlons had iricroused signlficantly
end there wes, an accoapanying decroaso in turbldity. Oysters were feeding
actively,: showed an average of 5 mm of now shgll and many contained some
ripo spayn, HMortelity in the oxporimental cuges had decreased to less
than 8 percent at all stations. Hydrographic conditlons were sui table
for normal growth of oysters and presumebly will continue so during the
summer months, .

The survoy wes plso ccmplcted on the morc casterly 1ocated .oyster
reefs in M1581ssipp1 Suund. These beds viers (nly pnrtially destroyed
during the flocds of 1946 but were serloust domeged dgain in the
hurricane of 1947, The spring intrusion of frdsh water in this region
had been dissipated by thc end of Mdy and sulinities on the deeper bars
epproached 18 ppte In two arcas drllls, Thais, and drill egg cases were
recovered in .the dredge samplo. All bars having any cultch at &1l showed
on extremely heuvy sprtfdll hundrdds per sh¢ll, which apparontly set in
the pcriod Mey 2025,

Lake Mechant - Doer Bayoﬁnﬂréd

The cOndlt“QHS for oyster growth 1n th;s urca oontinued good and
"in.April roysters at the establishod statlons had cxporioncod a negligible
mortality. The oysters showed modcrafo amgunt ‘of new shell and many
oontained ripe pgonadse Sclinities in the lake uvoraged 645 ppt but in
the smoller bayous were 8ti1l less then 1 Ppte Turbidity readings wore
highest in the arcas of low selinity while the water was relatively
clear in the loke proper. : -
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The general picture . obtained on these :surveys in the period from
November 1948 until Moy .1949 1s o rather typioal one which could have
been predicted on the basis of our existing. knowledge of oyster ecologye
The mortality, ‘poor growth,- poor or retarded gonad development, high
turbidity, low salinity, found on the various reefs are in all probability
quite normel for the arems. The importance of these factors in so far as
O¥8ter production is concerned will depend from year to yeur on the magnitude
%nd duration of the spring floods.

N The analyses of the field date collected during the pest seven months
%Ve been oompleted and the final report is now being prepered.

PARTICIPATION IN THF OYSTER PROGR/M OF THE GULF STATRS

Alabamas Two survey trips were made in Alabama in the past quarters

The fTFs% one in April was done at the joint request of the Mobile County
Wlldlife and Conservation Associntion and the Staute Conservation Departments
This survey was an attempt to estimate the possible harm being done to
O¥ster reefs by the operation of commercial suction dredges which are
Tomoving buried shell from Mobile Bay. Public opinion had been eroused

Y the agsumption thot productive reefs wore being destroyods A raporﬁ‘Vaa
M™de to the Consorvation Dopartment recommending that the dredging be
®llowed to continue becnuse it was being done in en area of negligible
O¥ster production. In addition, taxes on the operntions were producing
B“bst&ntial revenues to the Conservation Depurtment. These funds hoave made
POssible in the past two yoars a greatly expanded shellfish research and con-
Servation progrem without imposing a taox on the oitizens ot larges

The second survey wos undertaken to determine the condition of seed
Oys tors which the state had tremsplanted two menths earliere.. On all of
wée Plantings evidence of dredge damage was negligible, the seed oysters
"Te growing well and accumulating spown. There should be en excellent
a:VOSt from the state planted publio roefs in Alubama during the noxt
years, -

By Florida,e ~Proparations have been completed for the survey of East

o Y o€ Ponsacole, Floride, Spat collectors und trays of seed oystefs

Bg ©® being locnted throughout this bay for the detorminetion. of possible

. ®d and/or growing areas. Stations havo been established for the regular
°lloction of hydrographic ond plenkton somples, end it is plenned that

ay Noxt spring sufficient data will have been colleccted so that we may
gzi:e the stato intolligently rogarding its shell planting progrem in

0y,

. Mississipple ' Onc survey trip wes made in May with mombers of the
;t&té-§aﬁf333£-ﬁommission. Six of the more ipportent reefs were sampled

Iﬁr determinations of oystor quality, spat foll and harvesting possibilities.
h g€enoral the bars aro well populated with small oysters which may be
Utvested this fall and next springe ' The percentage of markoteble oysters
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1s small at present and much of the stock is sc badly clustered that
it will be suitable only for the steem oyster trade., The heavy and
widespread apatfall whioch occurred in May was to a'large extent ‘
wab téd’ because of the small nmount of suitable oultoh present on.

the reefs.'

, In the pust eight months of cperation at the laborotcry thers
has been on’ averege of one field’ survey per month’ requested by the
states of Louisiann, Mississippi, Alebomd and Floridas In generol
all of these surveys were for the purpese of selecting seod nrens,
estimating gpot fall ond the effects of trmnsplanting of seed oyaters.
This is indleative of the inereasing trend along the Gulf Coost to
emphasize the culturing of oysters and to place less reliunce on the
natural reproductivity of the oyster roefse

PENSACOLA ' LABORATORY

A mnjority of the work in the _past eight months has been concerned
with field work in connocticn with the Bonnet Corre Spillway problem,
However, eertain basic investlgﬂtions have been 1nit1atcd and the
collection of seasonel data on the eoology of rysters and the hydrography
of this area has been systematized.

. ~ Oystor Farositess In tho course of investigatiune of oysters from
varicus reofs along the Gulf congt numerOus instonees’ of purnsitism

by a small astomatous oiliante have been foumde In the Femsacola aren
heavy infestetlons of this ciliate appeur to be correlated with a failuro
in shell’ growth on the part of the oystore Histologieul examinotions
of oysters in conjunction with studies on growth rate have been carried
on for the past three months in on attempt tc determine whether or not
this porasitism is the primary agent in inhibitxng sholl growthe Approxie
mately five peroent of the oysters held in trays at the laboratory fail
to put on new growthe In the first sories of ‘twenty of these oystors
which have beén studied’ histologically, less than holf were hecvily
infected with the ciliate paresite. The remeinder, however, had sig-
nificantly higher congentrnticne of spirochaetes and Nematopsis spores

in the tissues than did oysters growing at the average ratess’. It is
assumod that a oombinatlon of one Or more ©f ‘thcse parasites may be
signlfioant factor in’ low growth rates of n’ Sogment of the oystor
population in. this urea at least. Efforts dre boing directed at the
present time to reduce growth rotes in nysters by experimental in-
fection with the ciliate.

Mortalities in the troys of cysters suspended from the laboratory
docks hoveo been troced in numerous instuncges to the cotivities of mud
orabs’ of the’ family Xunthidae. These mud ‘crabs eppeuk in‘the trays
_ within a week following immersion of the’ truys inthe’ wator and at
" times. they number as high 08 One per five dysters'in tho” trays. They
kill tho oysters,’ primarliy, by ohipplng away ‘the sof't new shell at
the growing odge Of the bill in’ thé sahe mannor as the -large blue orabe
Despite the small size of the ornbs, mcstly one=half inch in length,
they are quitc successful in killing«the market sige oystorse
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OQyster Conch; Thoise Studies on the biclogy of this predator have
been Tarriod on during the winter meonths and the food requirements of
Mature conchs in terms of cyster meats have been ascertained. Under
OPtimum condititns in the laboratory, maturc ccnchs ccnsumod an average
°f 544 market size oysters per thirty dey pericd. In most instances,
the groater the ratio of cysters to conchs in the dquarium, the more
Oysters were consumcd. These conpghs profer barnacles and mussels of
“¥sters .and stopped fecding when water temperoturcs dropped bolew 120,
At the present time observations are being made on the embryology and
carly development of the snails in an effort to devise methcds of controls

B& cases werc deposited in laboratory aquaria regularly in the periocd
Apri) through early Junes Since the 25th of June whon water temperaturcs
Were averaging 30°¢ o mere, eggs have not been laids Nuo new egg cases -
have boen found on the oyster rcefs near Ponsaccla since the first week

% Junec, Incubation pericd for the larvee varies 12 te 16 days at en
aVQrﬂge temperature of 25°Ce Seven snails, whose ogg capsules were

déntiried and mainteined until the hatching stage, produced in 6x0688
of 400,000 off-spring per snail in o two months period. This tremendous
- Teproductivity indicates the desirebility for instigating control measures
N the period prior to egg depositicn in order t¢ be mest effective.

Oyster Grcwthe - Pericdic mensurements of the length and breadth of
SemplGs of cystors koept in trays suspended from the laboratory deocks have
®en made since last October. It is hoped that these data will provide
Stme of the background material for understending the activity of oysters
D this aron. Approximately a thousend oysters divided into different
8ize groups and collected from different geographic areas are included
N this series. The linear growth data of ¢ne of the somples is given
to_shcw the average amcunt of sholl depusitivn in the past eight menthse

o 18 somple of 150 oysters, first mocsurod Octcber 22, 1948, has had

w Mertality of less than 10 percent to dates Sceme of this mortallty
88 couscd by mud orabs and it is believed that the remainder wos duo
¢ intornal parasitos.

Linear Growth of 1948 Spat

Eut@ Measured Oct 22 Nov 29 Jan 14 Mar 2 Moy 6 June 7
AV- Longth MMs 1946 27,2 3049 3846 4666 4742
Ve Wnter 1% - - 1645 17.4 2646 2848

o1 A socond series of growth meusurcments made on spat which set in &

S X hour period on Mey 20th is of intorest in comparison with lastd yeor's

PAt shown above. This sample of 75 spat which mensured slightly less

lhan Cne-half mm in average length on May 20 had increased t0 an AVErnge

®ngth of 17 mm six weeks loter ond e moximum of 22 mme During this samo

Me intorval, the average increase in length for the ycar old oysters
boen approximotoly one mme

i, oQ¥Ster Setting Rato. The seasonal distridution of oystor setting

2 tho laboratcry arco is being roccrded by the uso of artificuel collccterse
o °8¢ are made of thin asbestos cement squarcs having cne hundred Squar§
*timetors of exposed surfonce on cach side, One side is smeoth and the
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other 1s of a-slightly waffled texturo- the platcs are held 1n the water
in beth horizontal and vertical positions, The, -regularity cf the ‘surfaoces
has permitted en anelysis .of. the number of setting organisms in terms

of square centimecters. Plates are expcsod for seven day inter vals ond

ot the time of renewing them, one. hundred llter water’ snmples ary filtercd
for plankton analysess . The . ffuling plates are now' routinely suspendod
midway frcm the bottom in 12 feet water; . plates located at the bottom,
midway and ot the surfece on three weckiy exposure periods ghcwed no
significant setting dlfferential. Horizontally plnced plates oon51stont1y
attract more setting Organisms than vertionl. platos, but thero hes been

nc consistent preference, on: the part of. the crganisms to sot oh either -
the smooth, or textured. surface of the platoss In prelimlnary oxXposurcs,
these plates attracted approximately 10 percent more organisms than did
clean oyster shells suspondpd_gt the scme locaticns

Hydrogruphic Datn. Through the efforts af station ‘personnel and
cooperating agcneies, . the. following records arc. being muintained at the
Pensacola Loberntory: tidal ynnge, continucus water. tcmpcrature, salinity
at two hour intervels,. daily phosphate and nitrate concpntrations, pH and
oxygen tensicne One result of the repular collection cf such doto hus beorn )
to demonstrate the wide daxly fluctuatlnns which may ocour In the character’
of the laboratory waters - The water system is of the onntlnuous pumping type
without & stonding tank. Snlinity at . ong time may'be 26 ppt for example,
and six hours loter may have decrensed to 13 ppt. ‘Such radical changes are
the exception, however, rather than the rule, The fluctunticns in water
quality while basically due to tidal flow ars unpredictdble boucause of tho
importunce ¢f the wind in roguleting water mevement in Santa Rosa Sounde
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ICHTHYOLOGICAL LABORATORY
George Se Myers, Acting Chief

The rcutine duties of the laboratory, such as answering inguiries
(or directing the inquiry to the proper scurcc), keeping reccrds, typing
reports and correspendonce, were attonded to premptly by Mrs. Green and
Mr, Ginsburge C ' C ‘

A drawing of Eucinostomus pallidus éand two fingures of dersal fins
(enlarged), one of this spcciecs and cne of Ee argenteus, were completed
Y Mrs, Groen. The entirc monuscript on tho supplement to "The Marine
Pishos of Panome" was carefully locked ovér and put in systematic ordors
Lists of the femilics in the supplement and the illustrations to be usod
Were compileds :

-On May 23rd all the' offices in ‘the Divisicn c¢f Fishcs were rc=
Srrafiged and now the Fishery Biolcgy unit stuticned in the Museum is
Pcatod in cne room (71). Soveral deys wore spent in putting our
TOOm in order.

The galley proof of a paper;, "A-Collection of Fishes from Talarn,
G by Hildebrand and Barton, was received and proef rend by Mrs.
Téen. This will cppear in the Smithscnion Miscellaneous Collesoticne

Popye

. Mrs Ginsburg spent two weeks on tho Albatross III, which was making
Survey off the ccast of the Carclinas, for the purpose of identifying
© fish taken in the trawlss. Some interesting o sorvaticns were made
a:rlng this surveys. A considernble number ¢f large groupers were taken;
éroging abcut 3 feot in length, most of which were the red griuper,
EElE?Phelus morice - This would perhaps indioate the pbssibility of
estﬂblishing o fishery fer groupers in moderately deep water off the
§O03t~ ™o large spccimens of red snepper, Lutianus blackfordii were
sﬂkon’ ond & numbor of specimens, averaping nbout u foctg, of ancther
D8pper, ‘Rhemboplites nurorubens, were elsc capturcd. Another surpris-
t?g capturc was scmo Speoimens- of Scorpacna tcrtugno (tentative indontifica-
r‘On) of abcut 20 inches in length, Tho lattur specios has beon only
“cently doscribed, was known from ¢nly o few specimens:and wos net known
¢ roech thut large & sizeo. ' : :

™ A taxonemic study of the searcbins, fumily Triglidac, wos begulle
€ toxcnomy of this frmily wus frund to be in a chuotic stnte, more so
gh&n that of other femilies of Gulf specics horetofire studieds - In
Tder to place the Aulf species on a sound toxenimic busis, it was

“Wnd neoessary to revise ull the spacies:of this fumily thut vocur in
die'western Atlantics So'far 11 Gulf species huve been' tontatively
. Stinguisheds Two of those secem to diffor subspecifically from the
Orresponding pepulations cn the Atlantio const of the United Statoss

9 8tudy of this family is being ‘tontinuode
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PUBLICLATIONS, FISCAL YR/R 1949

Articles published in outlets other than Bulletins, Special Sclentifio
Reports, or Leaflets

Elcher, Ge Je, Jro
1949,+ Locdlized weed control in management of game fish
Trens. Ame, Fisha. Socs, VOle 76, pps 177182,

Gjullin, C. M., Oe Bs Cops, B. Fu Culsenberry, and F..R. Duchanois
1949 "The affect of some insecticides on blaokfly larvee
- in’ ALaskan streams,” Journal of Economic Entémology,
VO]. 2 42 NOo J. PPe 100-105.

Gutsell, Jo Se
1948+ The value of certain drugs, especially sulfa drugs in
the treetmert of furunoulosis in brodk trout, Selvelinus
fontinalise Trans. Amero Fish. Soc., Vole. 75, pps 18 6—T99o

Gutsell, J« Se eand S. F. Snieszko
1948¢ Furunoculosis in fish; its diagnosis and treatment.
Vét. Mediclne, Vole "43, ppe 484-486.

Gutsell; Je Se and § Fa Snieszko:
1949, Dosage of sulfamerazine in the treatment of furunculosis
" 1n brook trout, Salvelinus fontinalis. Trans. Amere Fishe
Soo., Vol, 76, PDs 82~96.

Hile, -Ralph
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' ' weights of fiBh. ‘I’rans. Am. Fish. SDOo, VO-lo 764
'PPe 157—164,, o

Hile, Ralph
19495'_Trends in'the lake trout” flshery ‘of .Lake. HUron through
o g 19460 Trans« Am. Fiﬁho SQO., VOlo 76, p 121"1470 .

Hoffmean, - Cs He end E¢ We Surber 4 . ,
1948, Effects of an serial application of wettable DDT on

fish and fish—food organlsms in Back Creek, West
Virginla. Trans. Ams Fish. Soc., Vol. 75 pp. 48358,

Jobes, Fo We ¢ ‘
1949, The 8uge, growth and ‘bethymetric’ distribution of the
: ‘bloater Leucichthys hoyi (Gill) in Leke Michigen. '
Papl Mich. A.Qadl Sci. Arto & Le'bt VOlo 33 PPe 135"172. .

Jobes, Fo, We ° S

1949, The age, growth and distribution of the longjew oisco,
Leuclchthys alpenae Koelze in Lake Michigen. Trans. Ame
Fish, Socs, VOls 76, pps 215-247.
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Loosanoff, Ve Le
© 1949, -Survival, feeding and growth of vysters, 0. virginioa,
in low salinities. Anate Reo., Vol. 101 “Noe 4, DPe 55e

Loosanoff, Ve Le
1949, Gonad develorment and spewning of oysters, Os virginioa,
in low sulinities, Anat. Reo., Vols 101, NCe 4, pe b5e

Moffott, James We - - ‘
1949, “The first four years of king salmon maintenance
below Shasta Dem, Seoramento River, Californin."
Califurnia Fish end Geme, Vol, 36, No. 2, pps T7=102.

Phillips A M,, Jre :
1949, The vitamin B requiremont of trout. Trens. Ame. Fishe
SOOO, V01. 76, pp. 34F45-

A=R°Y“°, William Fe: ‘ S
19494 . The. Albatrpss IIle Official Year Book of the Fishing
~ Mestcrs' Associati.n, 1948, ppe 13~19.

R°“n8,8_,f6,11, Ge A .
1949, Methcds of estimating total runs and escapements
of salmon.,. Biometrioes, Vol. 5, No, 2, pp. 115-126,

Rounsefell, G. Ae ond L. He Bond
1949. Salmon restoration in Maines Atl. Sea-Run Sal.
Comm., Res. Repte No« 1, 52 PPs

sc&ttergood, Loslie W
1949, Nctes on the little piked whale. Murrelet, Vol 30,°
' NOp l 1949 ppo 3*16. t o a . '
. " :
19494 Notes on the Malne shnrk flsher. Cepeia, 1949,
Noe 1 pp. 69~T1,

Sch&efer,‘M. Be . :
"~ 1948, Spawning of Pacifio tunas and its implications to the
'~ welfare of the.Pacific tune,fisheries.- Trans. 13th
Ve Ae Wildlife Conferance pps 365~3Tl.

Sch&efel‘, 'M‘ B. .
1949, The employment of . markcd members in the estimation of
animal populations. (Prosented at Institute of Mathe-
matical Statistics, Seattle, Nove 27, 1948, Abstract .
published in Ann&la of Mathematicul ‘Statistics, Vole 20)

SQh&efer Me Ba.and: Jchn C. Marr
1948, Juvenile Euthynnus lineatus and Auxis thazard from the
Paoific Ocean OFFf Contral Americane Pacific Seience,
Vole 2, NOe 4, ppe 262-271e
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Schuck, Howard A. .
1948. Current haddock situatlon on Ggorges Banks U. Se Fiah
& Wlldlife Service, Comméreial Fisheries Review, Vols 10,
No. 10 ppe 1=6, Sopas NOe 217

Stlitnn, R Po o
"1 19494 Some problems in fishery research: to which staotistical
methods are applicoblce (Presented at Institute of
Mathematical Stetistics, Scattle, Nove 27, 1948, Abstraoct
'published in Annals of Mathemationl Statistiocs, Vole 20)

Snieszko, Se Fe _
1949« Experimental Fish troughse The Prorressive Fish-Culturist,
. Vole ]'-1, NO. ,1, PPe 79—81.

Snieszko, So Fe S , . .
1949, Pyridylmercuric acetute technical: Its use in oontrol
~of -gill.digense and some external parasitic Infestntionse
The Prcgr6851ve Fish-Culturzst, VOI. 11, Nos:3, ppes 163=156¢

Snieszkoe (Se Fo and S, B. Friddle
-19494 . Prophylaxia. of furunculosis in brook trout, Salvelinus:
‘ fontinalis, by oral immunizatzon and aulfamerazfne.
) Provreasive Fish-Cultur:st' Vole 11, Noe 3, ppe 161~168¢

Surber, Es Ws, ond Dorothy D. Friddle
1949 Relative toxiolty of susponslcn ond o1l formulations
of DDT to native' fishes’ in Baok Cretk, VWest Virginia.
Trens. Ams Fishes Soc., Vole. 76, pPp. 5157321.

Tiller, Rlchard E.
1948, Supplementary rcport on herring inveetigatlon from
July to December 1948+ 4 ppe (This is o mimeographed
'supplement to Specs Soie. Ropts NO. 58),

Ven Qosten, John
19484 Turbidity as a . factor in the decline of Great Lakes
fishes with speclal référence to Lake Erie. ' Trans.
Lime - Fish. Sq0.,. VOI. 75, pp. 281~322.

Van Oosten, John
1949 A definition of depletion of fish stocks.' Trans. Ame
Fiah. SOO¢, Vola .76, Ppe 283~289. .

Special Sgientific Reports

654 A Report upon the Grand Cculee Fish-Maintenance Project
1939~1947, . By Fredorio F. Fibh und Mitohell'G. Hanavanse.
Issued November }948u
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63,
84,

87,
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43,

Observations on the Horizontal Distribution and the
Numbor of Egge and lervae of the Northern Anchovy
(Engraulis Mordax) off California in 1940 ond 1941,
By John Cs Marr and Elbert He Ahlstrome Issued Ootober
1948,

A Report on the Appeoronce of tho Fungus Iohthyosporidium
Hoferi in the Herring .of the Northwestorn Atlantioce By
Loslie We Soattergoods  Issued ,Octuber 1948,

Investigations of the Oyster Reefs of Mississippi,
Loulsiane, and Alabama Followirg the Hurricane of
Scptember 19, 1947. By Jomes Be Englee Issued
November 1948, : .

Conditions Affecting Shellfish Producticn in Lynnhaven
Bay, Virginia, and the possibilities of Improving them
by Increasing Tidal Flowe By Welter A. Chipman, Jre,
Issued December 1948,

A Survey of the Columbia River and Its Tirbutaries with
Speciel Reference to its Fishery Resources. 2. Washington
Streams from the mouth of: the Cclumbia River to and
inoluding the Klickitet River (Lrea I)e Ry Floyd Ge Bryant.
Issued Jonuary 1949, ‘

Summary of Oyster Ferming Experiments in South Caroline,

‘1939-1940s By Re Oc Smith (With Off. For, Activities

Since 1946)

A Bibliogrophy of Lobster Cultures By Lesliec W. Scattorgoode
Issued January 1949. \ -

" The Production snd the.Fishing Methods of the Maine
"Horring Industry with Notes on the 1947 Seasone By

Leslio W. Scattergeods Issued March 1949.

Effect of diffcront concentraticns of mioro-organisms
on the feeding of oysters (Os virginice), pp. 31-57,
by V. Lo Loosenoff and .James B. Engle, 1947.

Eoologicnl and Physiologionl Studies of the Effect of’
Sulfate Pulp Mill Westes on Oysters in the York River,
Virginia, ppe 59-174s, by Paul S. Geltsoff, Valter A.
Chipman, Jr., Jemes B. Engle and Howard N. Calderwood,
1947,
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Flehery Leaflects
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219

331

337

‘344

350

Contributions to the biclogy «f the .Pacific Tunase.
PRe 187208, 1948, Includes -the following three papers,

Spawning of yellowfin tuno (Neothunnus mooropterus)
and skipjeck (Katsuwonus‘pelamisi in tho Pucific Ococon
off Contral Americe , withdsoriptivns of juveniles,
ppe 187-196. 'By Milner ‘B. Schaefer and John C. Marrs

Size. compesiticn of catches of yellowfin tuno (Necothunnus
magropterus) from Central Americe, and their signifiocnnce
n the determination of growth, age,  and schooling h'bits,
ppe 197200, . By Milner B. Se¢havfer. .

Obscrvations on the spawning of oconnic skipjack
(Xatsuwonus peleimis) end yellowfin tuna (Neothunnus

maqrcgterua) in tho northern Marshell Island, pps 201-206s,
y Johm C,. Marr.

Ago end Growth of Immature Rosofish (Sébastes marinus)
in the Gulf of Maine and off Western Nova Soctia, ppe.
207-228.,. by Alfrod Perlnutter ond George M. Clarks, 1940.

Notes' on ‘Shrimp Fishing.Along the New Engiand Coast, By
Lionel A. Walforde Issued: September 1948,

The -Shrimp ;and the ‘Shrimp-Industry of the South Atlantio
and Gulf ‘of Me;ﬁqbzw-prtembeph194&. ,Tbis leaflet supere
sedes I-107. ‘Prepnred. in the Branch of Fishery Biology

Culture of Daphniae By Eugene W, Surber, Chief, Enstern
Fish=-Cultural Investigotions, Kearneysville, West Virginiae
Issued . Jonuary. 19494

Keeping Live Shrimp for Boite Prepared in the Branch of

~ Pishery Biology. Issued April 1949,

Contol of Aquitis Plants in Ponds and Lokes. By Eugono Wo
Surbers Issued July:1948. ’

The Use of Rotonone as n'Fiéh Poison. Prepared in the
Branches of Fishery Biology and Gamo-fish end Hatcheriese
Issued fugust 1949,
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