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DIVISION HEADQUARTERS, Tasninsiton, D. C.

During the winter quarter vhen active field work is normally at a
ninimum, the field staff of the Division, as shown by the fellowing sec-
tional reports, was concerned chiefly with the analysis of data collected
during the more active field season of tlie previous quarter znd the prepa-
ration of tecinical reports on various research programs delayed by the
war, A number of maruscripts have been completed and submitted, either
in preliminary or final draft,

The outstanding event of the quarter, however, was the Divisional
Conference of section chilefs and project leaders in ‘lashington from
January 27 to 30, inclusive, when 35 members of the staff and 15 other
Service employeces wmet for a thorough review of plans, methods and
procedures for developing and reviitalizing the program of fishery re-
search. Administrative and organizational matters were given rather
full consideration and a number of constructive proposals were wmade
to facilitate the research program, A mimeogranhed report of the
conference was distributed to all members of tihie Division,

Owing to limitation of funds many of the excellent suggestions
for an improved organization have been neld in obeyance, but steps for
carrying out some of the vrincipal recommendations have been taken.

A% the end of the quarter the hAssistant Chief of the Division, Mr.
Faul Thompson moved his office from Chicago to Vasiington, and now
occupies quarters in the Interier Department Building, thus removing
one of the sources of delay, confusion and inconveniencs in the admin-
istration of Divisional affairs. irs. Catherine Criscione has been
appointed as principal administrative clerk, vice r. Joe Abeln, who
transferred to znother office in Chicago, and iliss Irances Roti trans-—
ferred from the Administrative Office in Chicago to “ashington to scrve
as ir. Thompson's scecretary, vice iidss Litwin,

The Committes on Technical Planning and Coorcination, consisting
of Drs. Rouusefeli, Galtsoff and lLiottley, has becn strengthened by the
eddition of Dr. Lionel A. Valford, during the period in which he is
virding up his affeirs as Assistant Chief of the Division of Information
and assuwming his new duties ns Chicf of the Atlantie Coast Fishery In-
vestigations, the scction whichi has bean established by combining the
functions of the North Atlantlc end tiie ilddle Atlenvic Fishery Investi-
gations.

Progpecets for increased appropriations for the next fiscal year are

so discouraging thet action to estoblish a2dditional rositions for in-
proved administration and coordinetion in Washington nave not been takon,
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) During the quarber, mesbers of the o shall visited a mus-
Per of rield sections ”nﬂ particinated in varicus couferences coacerned
with vnrograms of researci. r. Higging and Lr. oitlery atternded the
fegional Directors! meebing in Chicarc on Jarwery V7 and 18, Iir,

Ller made several btrips during the quarber to wvarisus fleld vwoints

the southern and southwestern States.

MLIﬁaﬁns&%immihL&mds;aﬁ'Ww<mvgirSamr’ d partici-

pated in staif meetings of the Section for review of the Korth Atlantic
Fishery nveut* aﬁlOlv, particularly the fubture program of the Albatross
T o mace an additional trip to Cambridge and Boston for

review of the arciitect’'s plans for reconstruction of the Albatross 111
for which contracts will he let and reconversion gtarted before bthe
end of the fiscal year.

Dr. Rounsefell attended a conference in Roston with State officizls
on the progran of development of the Connecticul hiver.

r. Higrins and Dr. Rounsefell attended the meeting of the Chesa -
peake panel of the Atlantic Stabtes .arine Fishery Commission in Baliimore,
and as a result of this mecting a conference w g

r the Clief of the Division for a review of ¢
Chesapeake Pay, and for plamuing cooperative st
Biologists of the States of :raryland and Virgls

of the staff of the Division rarticipated,

Publications and Fi
cguarter are as follows:

w
o
[g]
H

Ho. 38--Tater Quality Studies of the Delawarc River v¢tl reforence
ion, by u. . Fliis, B. A. “estiall, D. .

. Platner.

w
1o uaad migrat
Li QVYLI' c‘,l.Il(q v s

on the rish and Wildlife

-1 DO T e £
Ho. 29--Effects of Agu
. i
T —y e m -
. B. King, T. X.

of the Gulf 5t
Uramberlain an

Wo. 40--Fvaluation of Fisrhories in Determining Benefits and Losses
fron Engineering Projecis, by Richard 4. Kahn and George

A. Rounsefell.

Fishery Leallc?h

~

7 e
1O, Figs)

“lo~—D*amond~bac’ Terrapin Cultu
and Herbert I, Protherch
~Some guol;"~t:oh on Disee
Pevislon by Uie Division
22--Discase Control in Hatchery
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ALLASKA FISHERY 1:VI3TIGATIONS, George D. Kelez , Chief of Jection.

TP A T
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Director Albert ... Day visited the laboratory on February 27 and
delivered an inspiring talk al a get-acquainted assembly of stall
members of the Horth Pacific, Alaska and Technology Sections. lr.
Day labter discusced Pacific Coast and Alasiia fishery problems with
individual investigators. )

The laborabtory was visited by three foreign fishery research men
during January and rebruary: one Irowm Argentina, one from Russia and
one from India. Dre Pedro L. Bruno-Videla from Argentina visited
January 2, 3 and 4, and was interested in meeting fisheries people in
this region to discuss fishery problems. ir. Barnaby and Mr. Feleg

iscussed with him the various phases of research carried on in their
respective sections,

Dr. Alexander 5. RBogdanov, Director of the Insbitute of Fislhery
and Qceanograniyy, spent February 12 and 13 at tiue laborzatory review-
ing local fisheries researcii problens. His position in Russia is
comparable to that of the Director of the Fish and Vildlife Service
in this cowmtry. Lir. Bogdanov addressed a group meeting, through
nls interpretcr Lr. Visev. His discussion coacerned various phases
of fishery rescarch in the USIR.

wr. G. D. Bhawmeni, of India, called at the laborztory February
21 to.discuss economic fishery problems. e was interested in the
processing and hardiing of fishery products. Some of the subjects
discussed were Alaskan fishery methods; end handling, and preparation

(-
Y A
1%

and distribution systems used to geb the fish to distant markebs.
Lir. Kelez and ilr. Hutchinson reviewed the chum salnion fishery
in Excursion and Tenakes Inlets in southieastern slaska with respect
to the new 1947 regulations which will curtail the cabch of this
specles in these areas. A brief discussion was held with iir., John
Tennison of the Superior Packing Company, at wiich time he presented
selmon catch statistics for Tenalkee Inledb.
If prepared and submitted data covering distri-
A T

wembers of the sta
rin and proundfishes in Alaskan wate

bution of salmon her 5

o

The planning of an experiment to determine the effect on the
Vatimin A content of dog-fish livers during storage was discussed with
iir. Bruce Sanford of the Technological Section. Since the livers are
very expensive and the analysis of the livers for Vitamin 4 involves
a great cdeal of labor, it was desirable to deternine how small a
sanple could be used end yot obtain reliable results., The experiment
as planned was coarried throuzh ond the results annlyzed by merbers
of the Technological staff writh Iiiss Vaugh acting as consultant on all
statistical procedures. A roport on this experinent is being vwritten
for publication.

S
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A conference was held with Dr. Victor Scheffer and wr. Lshbrooke
of the Division of Wildlife Research on the use of data obbained
from tagging scal pups in determining an cstimate of thie seal popu-
lations of the Pribilof Islands. This estimate of the population
would be used as a check upon present metlods of obtaining the nusber
in the seel herds. Use of the data for other vturposes and the gen-
eral methods of handling 1t were discussed, as well as the nusber
of pups to be tagged in order to obtain reliable data.

PROJECT 1. SALMON RESOURCES IN BRISTOL BAY.

Transcripbion and tabulatiorn of the data obtained lrom adult
red salmon during the 1946 field season has been completed relative
to the age composition of the kvichak and Haknek Hiver commercial
{isihiery samples., These data were tabulated by daily samples and the
results surmarized for the season, are given in the following table.:

Age Composition < Yr. 3 ir.

by S >3 by O3 %1 Fi__ liales Females
3.1 U< T.1 T2 11,8 &7.0  33.0  42.3 57.7

« . sa e

EVICHAY 25.1

NAKNEE  40.6  51.6 2.6 1.8 3.4 93.7 6.1 51.0  49.0
Lengths in Centineters by Age Groups

RVICUAY S ARNTK
zales Females iales Fenales
by 577 % 2.6 57.7 .37 1.7 58.0 £ 2.0 6.3 = 2.4

55 63.1 «~ 4.1 6L + 2.3 63.8 + 3,5 61.5 + 3.4

53 50,2 -~ R,7 57.2 - 2.3 Insignificant
63 04.5 « 3.7 61.3 = 2.5 ' Insignificant

Yuring the 1946 seascn the fresh-water age of the Kvichak red
salmon differed materially Trom that of the Vaknek red salaon.
This difference is probably greater than indicated because the
samples are taken frow a wmixed group affected by the intermingling
of these two vopulabtions in the fishery. A vpreliminary analysis of
the mirsrant age of either kvichak or Naknek fish shows a marked
difference in the age at migration. Fron a sample of known Kvichak
fingerlings the age compogition ras been determined to be composed
of 94 percent 3 year migrants and the remaining 5 per cent, 2 year
migrants. Irom a sample of known laknek fingerlings, the age compo-
sitilon was found to result in practically the opposite in thal the
3 year migrants contributed only 15 percent of the total, while the
< year migrants contributed 35 percent.
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an analysis of the length, weight, sex, and girth data for five
Bristol Bay districts is being continued and some interesting correla~
tlons are being made relative to racilal differences or similarities.

These analyses are not complete at this time but when all existing
data have been employed some indication of the exlstence of deAlnlte
racial differences should be obtained.

Luch of the preliminary data necessary to the age interpretation
of adult fish is being completed and an analysic of tliese data is now
being undertalzen., Because the variance in growbh rate and time of
seaward migration affects the zeneral appearance of the scales, it is
necessary to firsgt establish the range of types of migrant scales
and determine the peculiarities that exist it each particular dis-
trict before the validity of interpretaticns of the age at maturity
from adult scales may be established.

FROJECT 2: Investizations of the Salmon rPopulations of the Karluk
Itiver, Kodialc Island. '

1946 the Karlulr sockeye run was the lowest or record, being
approximately one-half that of the lowest previous run (1922). The
escapenent was 442 thousand; catch 228 thousand; fotal run 670 thou-
sand. This is another reminder that the runs are in 4 serious state
of depletion, and that imediate steps must be taken to prevent com-
nlete exhaustion of these populations.

The escapement of 1922 was /OO thousand, ana this resulted in one
of the best returns obtained. However, the productivity level of
the lake is obviously quite different from what it was in 1922, and
wiat reburn can presently be expected from such a low scaﬂenapt is
proeblematical. It should be self-evident that the decrease in spawn-
ing populations cannot con tinuc indefinitely without, somewhere
reaching a disastrous end-pcint. VWith the perpetuation of the stock
in mind it becae necessary to know if the run of 1947 will be large
enough to yield to normal fishing efforts and still provide a mini-
ol spavming requirement. The indications are that it cannot.

h study of the return-from-escapement data P&ké“ it evident that
the poor run in 1946 was caused by poor survival of the brood years
1940 and 1941. On reading the age of the 1946 lish it was found
that 1940 produced relatively few €-year fish, and that 1941 produced
few S-yeor fish. As the ratio of S-year fish in the run of one vear
to the 6-year fish in the next is souewhat constent, it is evident
that the 1947 run will receive fow b-year fish. On the average,
S5-vear plus G-year fish make up about 923% of the run of any year.,

Therefore, unless the brood year of 1942 vas unusualily successful
(in producing 5-year fish for 1G47) the +otal run for the coming
season can be expected to be very poor. Thers is nothing to 1ndlcate

that the 1942 brood year will have been any more productive than
the previous two. With such prospects it will be necessary to
regulate the fishery with great care to insure even a moderate
spawning escapement,

£N
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In the last cuarterly rerort it was stated that Hobhzervations ....
supnort the belief that an escapement ol 400,000 will result in
100 percent seediug of available stream gravels." This does not mean
that such an escapement is sufficient to seed the lake gravels, too,
and certainly dees not wmean thabt such an escapement is adequate or
optimuwa., A large share of the sockeyes at Harluk {(especially of
the fall run) spawn ia the littoral zoue of the lake, Helther the
nurbers spavming in these areas, nor the extent of usable zravels
have been measured,but that these areas have bmen nroductive cannot
be denied.

Dzta at hand indicate that, at present productivity levels, we
way expect the best yield frowm an escapenent of approximatelwy 75“
housand fish. The indications are that the total run of 1947 will
not greatly exceed this figure, and that 1t 1 aJ‘“ot pe so great.

PROJECT 33 PIUE SAL.COL RESCURCES OF SCUTHEASTERN ALASEA

ecular observations on the inecubation and rate of development
of the pink salmon ezos in the stream at Little Port Valter were
continued during the qaar+e as was weekly saumpling of tze pink
salmon nests, The rate of 66 el pment of the mbryos has been
greatly retarded this past ¥ ki

winter due to severce cliimatological
conditions which seb in earTy in December and have continued through-
out Janvary, February, end the first two weoks i barch. Subnormal
temperatures have ceused considerable loss to the develeping pink
salmon in Sashin Creek, and it is assumed a simllar situation
exists in other streams in the Bastern District. 7The potential
number of pirk salmon fry in Sushin Creek was already far below
average due to the low escapement of adult spawners (363 females)

Lnto the stream last falli,

& comparison of the¢ number of thermal units alfecting the devel-
oping ' and fry in the gravel each week are presonted in the
followlny table. The thermal units reaching the egg during the first
14 weeks of incubation (prior to January 1) have been totaled for
that period. The nwiber of ihermal wunits reaching the cggs each
week thercafior are compared with the seven-year average at Little
Port Walter.

O
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Thermal Units Reaching Developing Eggs and Fry
Sashin Creek ~ Little fort Walter

ey rm—— o —— © i e e s o e Ee— i r—— — e e

Teek of T-Year 1047 71947 fbove or
Incubation Tleekly Average weexly Average Below Average
1= 14(Cct=dan.) 020.6 566.7 - 353.9

15 7.0 C17.4 - 9.0

16 29,0 11.4 - 17.9

17 3101 1R.8 - 18,3

1z 28.2 5.0 - RE5.2

19 (Fevruary) 7.1 1.9 - 25.2

20 ‘ ' 24,0 2.5 - 21.5

<1 ' 21,1 3.7 - 174

22 16.2 12.1 - 4.1

23 (larch) 17,2 1.5 - 1.7

2/, 15.6 16.2 - 3.7

25 ' 2C.0 25,7 - 5.7
Total 1,181,7 6589 ~ 492.8

From the table it is evident that the nwmer of thermal units
reaching bthe egps and fry have been far below average, and it is
evident that the rate of development of the fry has been retarded.
Thwe it is anticipated that the downstresanm migration of fry this
spring will be from 4 to & weeks late.

wr, Olson, station forbmaﬁ, reported that on January 10 Sashin
cek was quite low, exposing some of the higher bars, and there
meln% no Snovw on theSQ bars, some ecgs were sudjecbed to freezing
tempe”&tures“ On Janwary 20 he reported there had bewn a week of
high winds reaching & velocity of 70 miles per hour and accompanied
by freezing temperatures. These sewere conditions are consldered
as beins deleterious to the dequloplﬂq pinlk salmon fry.

The scientific staif of the Alaska Salmon Industries, Inc.,
under the direction of Dr. V. F. Thompson, are planning saliion
tagging programs in the Southern District of southeastern Alasl
this surmer. As yet they bave not undertaken any direct observa-
tiong of the salmon fry during thelr incubation or downstrean

e
migration perisds.
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PROJECT 4. ALASHA HERNG IToVESTIGATICH

Statistice collected from the herring fishery of Southeastern
Alaska during the years of 1944, 1945, and 1946 h.ve furnished sub-
stantial evidence txat the abundance in this area ras been restored.
Since the reopening of this district in 1943, the abundance index
nas steadily increased from 96 in that year to a new nigh of 161 in
1946, Studies of age composition data reveal that the primary factor
in this increace has been the entry of the successful year clasces
of 194/ and 1942 assaisted by the .icderately successiul year class
of .Lcjé.j .

The recovery of the fishery has ungquestionebly been accelerated
ns

by the low fishing intensiby during recent years. There was only
one plant in tﬁe district in 1943, two plants in 1944, and three
plants in 1045 and 1949, The +"isq:.ng success of the past two sea-
sons, coupled vith favorable markebting prospects for :eal and oil,
has arcused “he interest of other operators so that an increase in
intensity in ine coming season appears certain. From present in-
formation there will be at least two and pessibly three additional
operators next season wiiich will materially idncrease the reduction

canacity and the size of the fishing fleet.

With the abundance restored arnd with the prospects of expansion
ies

of the fishery lmwinent, the need Ior positive policiecs of manave-—
ment to sustaln the fishery at a high level becomes particularly

pa
acute. The method of forecasting abwidance tnroush the establish-
ment of ratiocs of increment and uecrewent nas proven so useful in
the manasenment of the Kodiak fishery that 1t now appears opnortune
to argly'uhls ”et“oﬂ to the management of the Doutieastern fishery.
Jince the application of this rrocedure reguires an wiinterrupted
series of data on abundance and ace composition of the cateh it hes
not been possible to ansly this method until the present time. 7The
suspension of Iisking in the years 1940 throush 1942 prevented ithe
accumilation of the necessary data.

Preliminery work toward establishing ratics of increment and
decrement is now i provresau n order to make the procedure iden-
tical with those uw&d in the Kodiak analysis the data is belng re-
croured into tern~day Iishing ‘erLods. A new standard curve of
avallability 5ﬂbracmng the period from 1932 to 1946 is being prepared,

The catch of each year is being tabulated according to locality of
capture (statistical area nwnbcr) by ter—~day nericds

in order te obtain knowledge of the numerical strength of each
of tite year classes that have contributed to the fishery the number
of individuals removed each vear by the fishery is being calculated.
This is accomrlished by using the percentage age composition of the
catch, the meon welght at each age, and the total catch for each
period. Becausce welght data is not available prior to 1943, the
nean welght at eacii age by ten-day periods has heen calculated from
the coubined data ol the years 1943 thro¢gu 19f6 Age compositiom is
being Ca“é*“*7j checited since it is from these data, weighted by the
abundance index of cach year, that the ratios of ihcremcnt and dacre-
ment are obtalned.
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Thirough the establislment of indices of abundance and. ratios of
increment and decrement it will become possible to evaluate the total
potential yield of each year class in advance and to ascertain the
nurber of individuals that each can safely contribute to the fishery.
Under the system of gquota limitations fishing intensity can be regu-
lated so as to comdly with the ability of the steclis to produce on
the basis of a sustained yleld. t is anticipated that this method
can be used in establishing the quota for the southeastern fishery
in the season of 1948.

PROJECT 5: INVESTIGATION OF FLUCTUATIONS TN TIME OF APPTARANCE AND
ARUNDALCE OF ALASKA SALLCH RUNS.

Since the mink salnon migrations have becoue late in the season
throughout southeastern Alaska and since the pinik salmon comprises
approximately sevenby-{ive percent of the catch in this area, the
opening and closing dates for the Iishing seasons have been set from
two wecks to a nonth later in 1947 than in previous years. The effect
of this later season upon the cavches of other S?QCL@S should be
studied. Chun salmon are second in importance in this region, con-—
prising 15 percent of the catch., Therefore an analvsis of the daily
cateh of chum salmon by traps has been undertaken,

In order to answer specific questions raised by operators in the
Testern Uistrict of Southeastern Alaska, the chwn salmon catch by
travs opevaﬁeu on the east coast of Ch$chagoL Igland is being analvzed
first. Records of traps operated in this area in 1923 and from 1927
througl and including 1946 have been sumnarized, Thile the analysis
has not been completed, 1t can be seen that the curve of the average
daily trap catch 1s po;it ‘ely skewed, the cabtch rising rapidly during
vhe last of June, reachln& a peak uhe second weel of July and tapering
off gradually as the fishing season progresses, The opening date
for the 1647 fishing season in this area is July 28. TFrom inspection
it appears that aoppr 0h$matel” 70 percent of the chum salmon run will

[+

be over by this opening date. As soon as the analysis of tiiis area
is comﬁ*e¢ed§ the otner areas of southeastern Alaska will be studied
in turn, :

ey T 7 - R gt - etrs!
PROJECT & ALASUA TUGIERY STATISTICS

s nemorandui was prepared for Lir, Kelez on the Bristol Bay pack
of vred salmon for the years 1936 to 1946 irclusive. UWeekly pack data
only were available for each river, These weekly packs were divided
equally among the fishing days of the preceding wesks to cbtain aver-
age daily racks. These packs were converted tc numbers of fish
where needed, TFrom these data and the estimated total packs for
each of the four river systems for the 1947 season, the estimated
daily average catches for varying numbers of boats for each of the
rivers were calcutated for the couing season, These calculations
were made orlginally for the secasen Ifrom June 25 to July 25. Then
the regulations were issued setting the season from June 23 to July
22, many of the calculutions and grarhs had to be remade,

bty (;(

+
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A comparison was made between the runs of red salmon at False
Pass and Bristol Bay. Rich and Zall found the abundance of the runs
in these two areas to fluctuate together for several years preceding
1928, Their methods of comparison were used for the years 1936 to
1946 inclusive, and for these years the runs were found to vary inde-
pendently of one another. iIn the years before the var, adversc-
weather conditions curtailed production at False Pass, wnlle dur
the war operating conditions were so abnormael as to affect the si
of the packs at both False Fass and Bristol Bay. The thought had
been entertained that 1f a high degree of correlation still existed
the time of appearance and the magnitude of the runs at False Pass
might afford an early indication of the nagnitude of the Brisiol
Bay runs. This does not see: possible at tine present tine.

g
ze

All of the daily trap reports for “he 1940 season were checked
in during the middle of liarch. As usual, there were a nunber of
stragglers from whom it was difficult to obtain reports. These
reports cover all trap catches for all of Alaska from Southeastern
to and including the Peninsula area.

birs. licllamee has continued to summarize the trap catches of
red salmon in Southeastern Alaska.

PROJECT 7: TLPROVI.ENT AND EXPLNSION OF SALuQON SPATINING ARFAS.

Analysis of the data collected in southeastern Alaska last October
was continued. Of the 27 streams surveyed, aporoximately 12 warrant
improvement in that the increase in the numbe" of salmon produced in
each stream would justify the cost of necessary structures. 4 pic-
torial report was prepared covering improvements on 11 streams in

southeastern ilaska. Navy Creuk, located in Burnett Inlet, is given
first priority because 1t contalns a large expanse of excellent spawn-
ing grounds that camnot be reached by the salmon due to the presence
of an 8-foot falls aporoximately 150 feet upstream. It is considered
trat a fish ladder would peruit passage of this falls and provide a
potential increase of 60,000 salmon annually. A fish ladder in Havy
Creek would cost an JTOXlﬂatejv'vﬂU 200,

Following Mavy Creelt in order of imporitance for improvesenis are
Sunny Creck, Zeauty Creek, Lili Creek, .aybeso Creek, Cabin Creek
Shipley 3ay, Pavalof Creek, IZva Creek, and Ketchikan Creek. A cost
estimate of Improvement for all these streams would range scuewhere
in the neigiborhiood of 400,C0J, Erom the information and survey
data taken last fall, it is belleved that these ilmprovements would
soon revay thelr costs in the form of increased salsion production
in goutheastern Alaska.



Streaw survey maps were complieted for the follomlnb seven streams:
Cabin Creel, Fall Creek, Chomly Creek, Gambier Bay Creek, liavy Creek,
Shipley Bay vree«j and Thayer Creek. These are 1arﬁe scale maps
(1:60C) which show type of botuom, location of falls and log Jjams,
widths, depths, and extent of suitable spawning area. Fhiotographs
of falls, log jams, and stream sectlons accompany these maps. General
location maps have been made for each of the 27 streams tiat were
surveyed in the previocus gquarter., These maps are des;gneg to give
a general picture of the watershed drained and the point of discharge
into the bay.

Reports in rough draft have been completed for 15 streams,
evaluating the potentialities of each for the production of salmon.
The folliowing table lists the streams for which the extent of spawn-
ing area above the barrier has been computed. :any of these figures
represent the minimum area that would be available to the saluion
after improvements were completed; for soune shreams additional areas

bove these must be covered before the survey will be couplete.

Stream Square yards of suitable spawning
area above fallg,

Beauty Creek 1,560 - Faul Lake
Cabin Creek 3,900
Fall Creeck 12,500 First three miles
Gambier Bay Creck 1,200

¥111 Creek 1,100 -~ Virginia Lake
lavy Creek 26,000
Sunny Creek 9, 400 Hight branch

e
-



HORTH PACITIC FISITARY IVVWESTIGLTIONS, Josepn T. Barnaby,Chiefl of Section
QENERAL

During the neriod February 10 to 14 .ar. Bar
meeting of the River basin staff at Fox Lake, lllzmois;

Dr. hlenander 3ogianov, Director of Research of the Institute
of Fishing and Oceanography of the U.5.3.R., visited the Laboratory
during the seriod Febiuary 6 to 13, and during that time various
problems relating to the maintenance of the fisherv resources on the
Facific Coast and in Russia were discussed. On February 12 Dr. Bogdanov
gave o very interesting lecture in the library of the Seatile Labora-
tory to merbers of the Pish and Tiildlife Service, the Internationzl
Fisheries Comilssion and faculby of the School of Fisheries, Univer-
aity of Vashin '

1. Barnaby, vith wembers of the Reglonal Office, conferred
with members of the Indiar Service on wmarch 19 in rupard to the
saluon fisheries or: the Juinault River in Viashingston, This river is
within an Indiar reservation and the Indian 3ervice ig deeply con-
cerned over the fact that o r Service plans on discontinuing the
operation of the salmon hatchery in that area. Ly, Barnaby provided
inforaation as to the resulbs of his fileld survey in that ares several
TELTS agn.

As has been mentloned previously the responsibility for preparing
renorts on provoscd water use p;OJ&CLo vias tr:ﬁsf‘:rac during the

latter part of last year to the Regional 0071 Lexkers of this
Section temporarily assisting, in whole or in part, in the prepara-
tion of project reporits watil such time as a River Besin staf

be assemoled are as follows: Barnaby, Holmes, Brovn, Doudoroif,
Jowett, Ziner, Sangmark, .oltzeff and Fulton.,

PROJECT T. FLUCTUATIUN ) STASORAL ABUELAICE OF SAL:OH
A

he various subprojects described in pr¢vious reports were
quartcr oy . 8Silliman Hoe wede a trip to

, February 18-26 to confer with Dr, Wiilis .
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tine being to rely on the estimated catches, which therefore should
be made as accurate as possible and published.

The new British Columbia daba have been inc o“pomftea into the
estimates, adding 300,000 pounds to the average anmual catch for that
revion. Revision of the California regression n&lf“1s has been begun,
and when completed will be reviewed by Drs.kich and Torking.

Study of Average Ueight of Columbia River Chinook Salmon

A rough draft report on this study was completed during the
guarter, and was reviewed and discussed together by Lr. Rich and Hr.
53illiman. As a result of this review and discussion, the section
on setting up a sanpling system has been substantially revised, and
the entire report is now belng retyped for final review,

tudy of Catch-per-unit of Colugzbia Hiver Chincok Salmen

The computations of catch-per-unit of eifort for the lower river
£ill net fishery, carried out as described in previous reporis, have
to date yielded data for three fishing seasons, Results are gilven

T

below, in terms of pounds cauglt per 1940 standard ilsterzan~veck.
Tear T June-July Aug-Sent. Season
1938 LA 351 1,418 7oL
1939 352 443 1,725 823
1940 o7 199 1,812 6573

A comparison of these results with total catch data reveals
consiverable differences., For instance the Lay total catch declined
oniy 60 percent Ifrom 1939 to 1940, while the reasure of catch per un;t
declined S1 pﬂrcenta For .the SG“SOL as a wiole the total catch indi-
cates an insignificant 1 percent decrease, while the catch-per-unit
fell 10 percent,

The cateh-per-unit of effort does not, of covrse, d*recu¢J measure
either absolute or rclative abundance (altn01~ﬁ it g¢vea a rough in-
dication of the labter:. Lieasures of abundance can be der¢ng from
catch-per-unit and a few othor data, however, by using mathematical
analyses develoned by Earanov, Ricnw and others, Such measures ill
be calcuiated for Columbia ”1ver chinook salmon as soon as enough
catch-per-1nit and other dats are available,

OO VAL ART TR T TS
PROTECTION AT DALS AND DIVERBIONS
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Flans were
Ication of the Hc
River near Ecro, Oregon. The nl
electric gear-head motor to Tcﬁlu
mechanisa and an electric gear-iea oo
itate removal of the screen druss from the ceanzl, TL@ provigion of
electric pover as a means of screcn propulsion was consideved necessary

repared wnder the *upervision of Ir. Bair for electri-
cno Feed Canal fish-screcn project on the Umatilla

an call for the installation of an
the existing p"*”‘b—vhsul drive
motor on the gentry crane to facil-

by ,O.. ('0 C)

s fluctustion of ~rater levels in the canal 4id not »ermit for successful

omcrztion of the scroeon drums with paddle—vheol method of pronulsion.
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Flectric power on the gentry crane was cCeemed avisable, as tihls
fish screen will opercte ni i}Cl?illy during the winter and spring
montns when ice couditilons ri b require removal of the screens will
a matter of minutes to prevent damage to the screens or Lo the canal
banks.

As a means of checking the downstrea a of salnon in

the Wenatchee River, consideration has been given to the installiation
of a fingerling brap in the fish~screon byposs ot the Tumwater Dan
near Leavenvorth, lashington. ir. Lambert, under the supervision of
Lr. Bair, nhos rrepared pilans, including necL sary 1ifting facilitles

for an inclined-plane tyne of fingerling trap to be installed at one
the weirs in the bypass,.
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Vasiingto vartnent of Fish-
eries, ir., Lair designed and nlanrs vere preparcd for two small tirber
fish ladders for Zoscl Dam on the Okanogan Hiver at Croville, “ash-
ingtou. dJne ladder will replace an existing ladder which is in a
somevhnat dilapidabted conditiorn. The second ladder vas considered
advissble by the Biate as a means of providing bebtter lishway facili-~
tiles at this dam. The situation at the Zosel ;1 1s one of inter-
national significance, as the dam, at certain river flows, has sone
el{fect on the water levels in Oavyoos Laxe wiiich is located partly
the United States and partly in Canads.

In connection with a proposed electric fish screen for the Big
Flat Canal on the Bitter Hoot River near issoula, Liontana, Bair and
Larbert have becn studyirg the feasibility of the installation of other
types of screens. Such action was deesed adviseble, as not enough is
known about the effectiveness of electric screens to endorse thelr use,
Bair made a visit te the project and with ix,Whipnle, Hesident Zngineer,
selected a site for a rotary-drun screen.

Lt the wresent time consideration is Leing riven to the installa-
tion of an experimental ring-sprocket drive for one of the screen

drwas at the rrosser rover uanal fish—screen structure. The ring
gprocket il

11 he secured to the outer flange of the rim angle at one
cnd of the =P“w and will overate with an overdrive type of chain from

T

a snrockel ddle wheel snaft,., This type of drive will renlace
& ring-gear “dlcu Jue to excessive wear from lubrication diifficultiles,
has not proven vcr; satistactory.

& preliminery wlan was prepared for an aerzbor for the pumped
well water at the Leavenworth ha chery. The purpose of this aerator

was explained under Project 3, Fish Protection at Dams and Diversions
in the guarterly report of October 1 te decenber 31, 1946,

b at Boaneviiie Ua

The winter 1all in movement of migratory iish at Bonneville Danm
continues Through bhe greater part of the first quarte f
1"

;
A

year. Only scattercd individuals blueback, silver, chinoods; and

chwm salmon ever are fownd. The run of steclhead *roﬁb always gets

under way in .areh end tiere occaslonully are sipnificant counts during

January and February.
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“igures furnished by the U, Z. Dngineers Jor the counts of Zish
during the first quarter of this and precediny years of record ars
presented in the following table.

Humber of Fish Couwmted Through Fishways at Bonrneville Dam

January through March

Year Chinoolk Blueback ilver Chuam Steelhead
Salmon Salmon Salmon Salinon Trout

1540 504 - 3 - 1,729
1841 1,364 - 2
1542 50 - - - 297

1943 60 - - - 65¢
1944 67 1 - 1 1,226
1345 oL 10 - 2 5,147
1946 <8 - 14 - 3,654
1947 142 - .15 - 2,486

4

Little significance is to be attached to the co
counts of chinocics and steelheads because they rem
variable beginning of runs that reach their peazks durid

ng April and . ay.

were operated wider the direction of lessrs, Burner and
) ne quarver in the power house crannel of the forebay
at Bonnevilie ¥aa. A wreliminary analvsis of the results of the data
indicates that the seaward algrating salmon fingerlings utilize the
full widbh and fuli aevtn of the channel during thelr seaward aigration,
The greatest depth of the bobttom channel lmmediately above the nowsr
is 72 fect below normal pool level. The Lurge t catches of the
y a ot
il

Fyke nets
“eber throw

py

housc is
. However, 1t appears

from the surface to

fyke nets were wade at depth of from 25 to 50 fu
mt the fing
virtually the
zepths of wat

o
lings are fairly evenly disitribute
sottom.  The finding of nigrating 7
the proposcd use

i \’Al-’.uFS aé‘ ;_)‘3‘1

T moving lights to di-
% ”

+3

hannels of nig lon is virtually

the Juruzﬂity‘o¢ bhe Columbia River in
g would not be aple to see
tracted o them and follow then.

t tion of a large trapping device to be in-
let of one of the turbines has been delayed due
‘culties. i : ue Work 18 progressing ¢a;rly
is the trap will he in operation
1ant;r

& rough draft of a manuscript on the results of the observations
mace last season oa the exten®t and causes of the wortality of adult
salmon both below and ahove Bov“eViiL@ Dan has bezh oompleted and 1is

being given a final revision by tie aﬂt;ora, Messrs, Hanson and Zirmer.
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Fish Screens

Mr. olcomb, ascisted by kr. Arpelsinger and temporary laborers, has
continued with maintenance and repair woril on fish screens in the Yairima
Valley., fThe task of cawplete reconstruction of the {ish-screen druns
on the Tieton project and of paddle wheels on tihe Vapato project has
been coapleted, & new drive mech&niam vas installed on one of the eignt
drums of the Prosser screeu, DLuring Larch all of Lﬂp Service's eignt
large fish screens in the Yakime valley started operation for the scason.

fy

P sty ey

PROJECT VIS DOAND TROUT IN THE UryZh COLUL

¥r. Hanavan continued the preparation of mate the analysis
of returns from marking experinents oonducted on t rdni Coulee Proj-
ra
3

3
R b
o B
r.)

ect during the past sgix years. Returns from scve of these exneri-
ments are now complete and ready for detalled “*“a,. As no further
marking studies of upper Columbia River races 1r0 proposed, returns
from the present series will be complete in 19

the course of these studies 1,220,000 Tish have bem marked
. They dnclude chilnociss, th&bacn, and silver sa lmon, and
trout. Thus far 5,206 adulie

¢ life

The experimints are providing information concerning tl

ES 2N

histories of the upper river raccs, time of migration, contribubion

to the fishery and homing Sone experiments were de Sl”ﬁbd to demon-—
J s &

strate the success ia17uM“ of exotic stocks introduced into t“e

unper Columbia. cheral lots were paired bo test hnatchery technigues
such as the proper time of, or place for, the liberabion of fingerlings.
.r. Gentry, Fisheries Tecimician, has cooperated with ir. Henavan
in obtaining "“fOfﬁablOn concerning the early history of the 1946 brood.
Spring and swmacr chiinook and blueback redds vere zeiccted for periodic
inspection cduring the past winter and samples of egzs, alevins, and fry
were obtalned at va ﬁ*ous stages of development. .Icc Jams, with subse-
guent silting o1 wash away of redds arparently are a major cause of
mortality while fish in the egg or alevin stage. It 1s believed that
such lesses were wore ere this winter than normally.

The emcrgence of spring ciuinook L1y, .Lm'1 i spavming,
occurred in February. Dy the latter port wareh blueback Iry were

emergip* from the redds in Jhite River aré w1&ra¢40h dovnstream into
Lake Venabtchee in large numbers. Sampling will continuce to detcrming
the pcrloa of seaward migration of wearling plucbacl from Lake Tenateheo

I
O~
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COLLECTLON OF [ARKED FISH

An offlice mewmorandunm on *the marked fish recovery in 1GAO was coii-
rleted by ur. Bryant in January, covering collzectbion activities at the
various camieries and a discussion of the yrocedw;es used. Suwanaries
of the marks collected by species and experiments includecd 1624 chiinook
from 32 experivents (of all age groups‘, 1, 1( b3 eback frow 10 experi-
ments, 395 silver salmon from 2 exgerxmvnus and & tealfead irom 4
experinents. The totesl collection of 3,188 valid marks is the large st
of 5 successive years of collecting. Twenty-nine addi tlonal marks fro
the 1945 scason were also received., These recoveries of marked fish
were, as incicated, frou a numbor of experiments started in previous
vears by mombirs of this Section and the S&CtLOu Vest Coast Fish Cultural
Investigatiors. The recoverics from the respactive exporiments hav
been turned over to the various investigators for detalled anmlvsiu.

The tabulation of the 1%46 average weight samples of Colwnbia River
fish vias coapleted and inciuded in an office menorandunm made on the
sampling metiods and application of the data gecured, The tables pre-
pared include totals for the day, weeld, moqt;, season and year, with
sub~totals for date on fish from ﬁug lower third and the upper two-thirdes
of the commercial fishery scction.

Averages for the year are shown in the table on the following page.
He.Sampled Total Viedght  Average ‘veight

River caught Chinook 53,208 558,669 12,0 -
River caught Steclhead 25 843 133,582 7.5
iver caught Blucback 9,555 2934 Q 3.1
River caught Silvers_, a6 7,710 £.f
Troll caugnt Ghinook%/ 4HL0 2,612 5.9
Troll caught Silverss 1,632 8,463 5.1

1/ Troll samples were taken nainly between June 10 and July 12 and

P
included fish canght within 20 wiles of the Columbia River mouth.
Sixty-three mariced gilver salson and 97 marked chinook salmon

rom the Colusbla River experiments, most of which were just

tarting thelr third year of 1ife were recovered from fitls troll

"
2 e At [
Si1ANyE UAlS yeal,

o5

40

The clulnook zalaon average weight was 1.8 pounds less tha, that of

1t of

the 19@, u&uolauw° the blueback average was ”.3 pounds iCDa: silver
ands less, and the steoelhead was U.4 pounds more. The chinook

eal t of 93 & was not rcached until the week ending August 13

it being bobh smallier end later than in the previous two years.

o conclusiens have been arrived at as yeb as to the
fhgu? variabions in thoe average weight of the various spocics
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SOUTH rFACIFIC INVESTIGATIONS, Uscar Z. 3Bette, Chief of Section
GEAERAT
In conformance with nrevious lnctructlowu, Dr. A. of
th ”SS Institute of isheries and Cceanography, was telien on a bour

of wvarions San Francisco fisheries eStaDliShd“Qqu LY ir. wosher or: OL.WV
Cn gebruary 20 he vigited this laborabory and speni soue time cond
with members of the sbaff and with Dre. ueyers, [iich and Loffebl.

Dr. L. A. Talford spent the period from February o to February 26
1is laboratory conferring with stafl members in regard to the com-
mletioa of manuscripts for publication. ‘

ur. Ralph Siliiman also spent a vweek here during the latter part
of February conferring with br. Walford and members of our staff on
revision of his manuscripts for publicabion,

Mr, Wm, C, Herringbon visited the lLeboratory on rebruary 25 en roube
to Japan.

Dr. Ahlstrom attended the Conlerence of the Division at Washington,
b.C. on Jan. &7 to 31, and fthe ueeting of the American Tildlife Conference
at San Antonio on Februwary 3

Following the sherp drop in landings last yeor, thc ver:y vrcat g
crease during the current season has brought the Celiiornis sardine catch
to the lowest polnt since the depression year of 24931, The dearth of {ish

ed 8
t

was not, however, cw;n$y distribubed. As may be scen Irom the tabulzotion
given below, the fisheries at fan Francisco and at Lion ,erey were LO”JLLtG
failures, while > landiigs at San Pedro were cxtrao
ticularly during the easrly part of the season.

n
v
T

Fishing L O TEREY Sh PEDRC

Dari 1944-15 715405 19456 1945-T 10445 1G45-6 1946
auz. o 21458 12281 404 23766 28601 8643 - - —
Sept 28327 20690 35 53680 32395  £505 - - 15827
6Cot . 35303 33481 64 82764 57937 6061 - 73359 3gzva 81117
“*ov'“ 21135 698 O 43405 11538 703 RTT02 0 39408 47434
"Dec, ! 20478 940 2042 11734 3064 2L2L 42683 55550 REARY
Wlan, 7232 O 201 1s92l 0 337 21563 14129 7u40
i 1733 554 0 3081 WIeaVA 1275 10633 18773 3¢

r.1 4130

846 234351 L4LTLO 2esTY

3 160741
171350 19074
[he increase in Zan Pedro catches over the previous year is, of
course attributoble te the greatly augeoented fleet overating from t

oy

port. The opening of the season at 3San Pedro on Ochtober 1 saw fish in
zood abundan ce in the waters off that port s contvast 2l w th the virtaal
absence of schools off Lonterey and San Francisco. 7T ity of bhoats
from the northern porte, therefore, deserted thoelr home areas Ior San

redro.
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Qur studies on the dynamics of the fishery have indicated that the
decreased catches of the last two seasons have been partly due to de-
creased availabilily of the pilchards to the fishermen ab the northers
ports and partly to a decrease in the stock of fish in the sea &s a
result of lowered recrultment of year classes since that of 1939, Fluctua-
tions in both the availability and the recruitment rate are presuaably
connected to some extent at least with changes in oceanic conditions about
which our knowledge is woefully incomplete. In addition there is the
possibility that the sharp decline in recruitment could be the result of
overfishing. ‘“hether this is true or not must remain a question since
our present knowledge of oceanic conditions is insufficient to distin-
guish between f{luctuations caused by environmental factors and those
caused by the fishery.

This disastrous fishing season has led the industry %o become
greatly concerned over the future of the resource, and to consult scien-
tists for their opinions regarding the reasons ‘or the virtual disappear-
ance of fish from the northern part of the state this year. Upon becoming
aware that the conditions in the sea are a vital and yet almost unknown
factor and that , therefore, predictions of the future state of the fisn-
ery are impossible, members of the industry have taken active umeasures to-
wards filling this hiatus. After cor"“+*ng with our stafl and with the
California State Iisheriecs Laboratory, the Scriosps Institution of Ocean-
ograpiry and California Academy of Sciences, they have introduced a bill
in the State Legislature to provide funds for converting and outfitting
several research vessels to be operated by Scripps and another bill to
increase the tonrage tax on sardines to provide a fund to be administered
by the industry for ocerating these vessels and for analysis of the data
obtained on a cooperative basis by Scripps and by other agencies.,
Representatives of the institutions involved have rcecomiended the estab-
lishment of a technical comnittes to coordinate the research progranm
and recomuonnd aliocation of funds to the various agencies involved.

This technical comuittee has been temporarily established, prading formal
organization to consist of one nmember each from the California Bureau

of marine Fisheries, California Acadeny of Sciences, U. &, Fish and
Wildlife Service, and Scripps Institubion of Oceancgraphy.

The awakening of the industry to the need for a greatly expanded
research program promises to become a major factor in the planning of
the future research of this section.

PROJECT 1. FI3:ZRY DYHAICS
Sub-project l: -5ize and age composition of the stock.

With the end of the fishing season, scientists of the staff of
the California 3tote Iisheries Laboratory are visiting our laboratory
for a final checl of the joint age determination., The cooperative sampling
program has terminated for the season at San Francisco and San Pedro, but
some inter-season ;anplzno is being carried on by the State's representa-
tive at Lonterey, of the COﬁt*HUILQ fisnery for sardines for specisity
DACKS.

L
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During the "Decembert dark two samples were obtained at San Trancicceo
and five were taken during the "January" dark. These consisted main
of large fish with younger ages only sparsely represented. - At Lionte
the "December? samples consisted predominantly of yownger fzsh and the
tlanuary® catches were unusuald in including a group of very small {ish
of the 1946 year class ranging in size from 100 to 130 mm. These O-ring
fish continued to be present in the YFebruary! samples. The season
frequency curve for lLonterey shows three modes, that of the fish of the
year, that of an intermediats group centering arouwnd 1Z0-190 ma.,and
that of older fish at around 230 mm, The total rance of sizes, 100 to
270 mm. is unusually great.

At San Pedro larzer fish nave been more st
the "December™ dark, with the younger age groups s
most of the catche.

Dr. felin, in addition to the routine age and sisze work, has con-
tinued preparation for publication of age data gathecred since 1941,

Lir, Hosher ls continuing his studies to evaluabte the relgtive
accuracy of otolith and scale reading for pilchard age debermination.

PROJECT II. AVLAILADILITY OF PILCHARDS

Sub-project l--Ixperinental fish scouling.
The field work on tiis sub-project has been terminated and a report
is in process of preparation. :

Sub-project 2--Pilchard populaticons.

Dr. Felints p rel¢umaary examination of specimens taken at San Fedro
s e L £ &1 v Af " . 5
in 1945-406 for 1d of morphometric characters in connection with
scale growth — types has so far yielded negative results but will b
Turther pursued.

PEOJECT I41. REICRUTTLEHT OF rILCHARDS
Sub-project 1--Cpawning surveys of 1939, 1940 and 1941,

Dr. fhlstroa's revision of nls manuscript on- the haul-data ol the
spayming surveys 1s nearing completion and should be finished during
the coming cuarter. Le sias also completed revision of his naper
deaiing with effect of teaperature on rate of developnent of pilchard
eges 1n nature,

"'(



Sub-project R2--Correlation of size of year-class with meteorological
and oceanic conditions.

Ir. Smith and .iss Calderwocd have extracted from the records of
lavy Veather Geatral in San Francisco pressure cata for all of the war
years. From theoe Cata a are being calculated pressure gradients to
obtain an expressior of influences underlying fluctuations in oceanic
conditions which ma3 be related to variations in recruitment and avail-
ability in the nilctard stock.,

PROJECT IV. EFFECUTS O FISHRS OF THE ATO.IC EXPLOSIONS.

ir. Marr has written a draft report on the pelagic fisheries survey
at Bikini and % is now in the hands of .r. Brock for comment and revision.

SPECLAL ACTIVITIES

Barly in Juie pir. Schaefer vroceeded aboard the Pacific Explorer
to the tuna grounds off Costa Kica where he was able to gather much
valuable data on the tuna and tuna-bait fisheries, Preliminary dabta
have been obtained c¢n various aspects of the biology of the vellowfin
tuna including size coaposition of the stock, feeding habits, aggrega-—
tion haaldo, worphor ietric characters, and maturation of gonaas.
Frimary emphasls hass been 2laced on obtoining informatiorn which will
be useful in plannii g feture tuna investisations and on gathering data
not obtainable asho re, 17r, Liarr relieved Lr, Schaefer on larch 7.
1t is planned to terminzte these field studies about liay 15 regardless

f whether the Paci fic Ixvlorer reburns then because of the urgency
of other work and Jack of funds to continue beyond that date.’
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GULE QF LEXICO TFISHERY ILITACTICATIONS, William W. Anderson, Chief of
Section.
GZITERAL

{n February 6, ir. & Qﬁlu@ﬂ, in company with Dr. A, 5. Hopkins,
attended a meebling in Lpalachlcola, Florida, Yo advise with members
of t e shrimp and oyster 1nl1“f*1€° of that section relative to these

fisheries.

it the reguest of Dr. KH.J. Deason, iir. Anderson participated in
neetings held by the State Department in lHew Orleans on llarch 4 and 5.

wre ding autencec the 12th North American ¥ildlife Conference
in San Xntonio, Texas, from February 3 to 5, and the Natlonal Misheries

re

Institute meeting held in Hew Orleans, Louisizna, on February 7.

During the quarter a considerable portion of the time was necessary
for planning, preparation and conduct of a tagging sbudy on shrimp in the

Gulf of Hexico off the northern coast of lLexico. A4s much time as nosgl-
ble was devoted to preparztion of material for the shrimp report.

South Atlantic and Culf Shrimp Fishery

It has long been suspected that there occurs a migration of shrimp
between rexlco and Tex SDWC‘?ut corparable to trat found along the
“outh Atlantic Coast. S;rce there is no establisted fishery on the
upper riexican Coast plans were ;Mde to tag shrimp in dexican waters
during the early spring of 1947, so that if a northward migration
was occurring tvhe tacged ino;v;auahu vould be recovered in the Texas
fishery., Approval of the progran was secured froi the Mexican Govern—
ment through our State Deportment after considerawlc delay. The 50 ft.
vessel Viewx Carre was chartcored for the period iarch 8 to 4April 1
for conduct of the work. ~ith a two-nman crev, or. Anderson and i,
Eing left aboard the Viewx Carre on ilarch 8 fron I'ttterson, Louisiana,
for Brownsville Texas, vhere ..r. lilton J. Lindne s wnhlef, Fisheries
Lission to lexico, aﬁd Don Antonio Garcia, official observer for the
Mexican Fisheries Department, joined the vessel. 3atween _arcn 13
and Larch 23 tagoing oper taﬂn" were carried out fhonm o short distance
south of the Ric Grande River to S

oto La sarina, approximately 150
miles soubh of the border. Vhile plagued continuet elv by bad weather

and a scabtered shrim» population, 1,000 tagged incividuals were re-

leased along the coast bebtireen the points mentloned abowe. Thile

the nusber of sbrinp relcased was less than the nwioor planred, it is
belicved that a sufficient number were tagped to yilald very valuable

!
information on the univrations in the area, FPrior to the actual tagzing
Lr. King was detailed to cover the
Sof

Coast frow Golveston to
EBrormsville for the purpose of ¢ lexas industry of the
work and to distribute postors, tag reburn bocks and jars ol prescrvative
to all shrimp houscs along tLe ne ;

ore cdetailed Indormation rogording this tagsiny study will be given
in the next guarterly romort, ot ¥ tine suificlarh returns shouwld be
at hand to furnish some indication of the results,
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SIDDLE ATLANTIC FiSHERY INVESTIGATICHS, Villliam C. devilie, CThief of
Section.

oy b

% oy
G ERAL

Durirg the quarter the efforis of the stalf were concerned princi-
pally with the analysis op data and with preparabion of reports on shad,
blue crab, sumier flovncer, and sea bass.

PROJECT 1. RESTORATIC! OF SHLD, Louella 5. Cable, Project Leader.
Subproject i--Tre-ds of Abundance of Shad.

T~';'Lss Cable continued the reading of spawning scars and during this
eri read apoyroximately 1450 scales. On the basis of tiwese readings
he iscussed informally with officials of the itaryland Department of
Tidewiater Fishcries the extent of recovery of .arvyland's shad population.
Shad stocks in aryland's streams where fishing intensity has been re-
duced are ”‘thyg 1mWﬂo»o‘ent wnile those - in streams where effort has
been merely maintained at a pr5v1ously established level appear to be
holding their omm.

od
o %
G

3@ ",}1
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Arrangements have been made for the coliection of length frequency
data and scales {or selected areas in YNew York, Hew Jersey, Maryland
and Virginia. In all of these states, colAGC,ﬁons will be made by
state employees as a nart of their of-&01gl duties.

iiss Cable, assisted by Lxr. Davies, worked on the problem of
reorganiziﬁg races of shad. For this purpose they are using the
iscriminant function.

Subproject 2-—iidigration and ucrtallJ« of Shad

Data on the migration of adult shad in the Hudson R1V°“ for
garlier vears has been further analyzed. A new grouping of data gives
recaptures in various parts of the river:on the spawning grounds in
an intermediate area where the characéer of the fishery is diverse
and subject to changes in intensity, in the lower area of the river
where the fishing rate is more stab“lzed, and in the Sandy Hook
Bay area where the catch fluctuates with climatic corditions and
with movements of the fish, Returns have also been plotted according
to thie time between ta”f'“g and recapture. The time required *to
reach the spavmning pround appears wnifoma from year to wear.

For a study on tagging methods, trout tagged on the preopercle
at the Leetown, 7I. Va., hatchery are still being held for observation
as to the retention of the tags. To date, there has been no mortality
reported and no tags lost. It is hoped gﬂat this bvag will be retained
and can be used for Ja:**ng adult shad off the coast of laine in late

wmer (1947) to detersine the area of their origing.

N
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Flans have been made for the rearing of shad for ta@“ln? at
Maryland's rairlee Pond in the upper area of Chesapeake Bay and at the
Service's Harrison Lake Station, “estover, Va. Doth areas have show
a fluctuating suwrvival of juvenile shad which has been attributed
to the inclusion of egss of predator fishes when the ponds are filled.
To scme exven t, p“eua+o have been introduced by being trapped in
the icDonald jars witn the hatehing shad. Even very careful screening
of the water has not proved effective in excludling these predators.
Because ol the low wabter temperatures at these locations in the spring
nonths, the use of derris in eradicating predators would make the
ponds wfit for shad culture for an excessively long period. For
more rapid eradlcation, 1t is proposed that the ponds be cnlerinated
with calclum.pﬂnocHWOrzue. Chlorine will dissipate within a few days
and then after fertilizing the ponds, the shad will be hatched in
flcats stzked in the ponds. By this procecdure it is hoped to exclude
all predatory fish.

PROJECT II. LIFE HISTORY AND ABUWDANCE OF SLORE FISHES, Vn.C.leville,
Project Leader.

Subproject 2--Life nistory znd abundance of sumner flounder (fluke)

During the quarter, atteption was directed to the completion of
sunyaries and *ahulatLoa of miscellianeous datz in preparation of a
report on the fluke. This report will feature recommendations towards
the solution of such problams of the fishery as:

(1) Thether =

5 icant decrecase in abundance has occurred over
the past years wit

b expansion of fishing effort.

Q0
3]

/2) That minimua size limits are appropriate to effect greater
ubilisgtion of the surply?

gnificance of the southern winter trawl fishery
5 the overall problem of conservation

Frogress was nade in completion of illustrations for the report
and a start on vwriting text was made towards the latter part of the

quarter.

Subproject 4f——iAbundance ol the gea bass, rathan Lavenda

3

A report on the sexual differences found ir the Sea Bass, its

3

relationship to sex reversal, and the eflfects on any intended management
program 1s being prevared with completion expected by April 30. Tnis
study inquires into tre remsricably disproportionate ratios of female

to male in ‘the. various year-classes.

o
I~
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Evidence frou both histological and field studies is strong that
sex reversal occurs, fish starting out as females, changing later to
males. In old femalc» evidences of male tissue can be seen develop-
ing in the undifferentiabted epitheliw: associlated with the oviduct.
This tissue is identlical in characher with the tlssuve of juvenile
males, Zvidences of regressive female tissue could be found in
functional malm" in reglong fartuer anterior.

PROJECT 111, FLUCTUATIONS I THE ABULDALCE OF G52 ZLUB CLnB John C.
Fearson, Project Leader.

A manuscrint revort or the "Hlue Crab and its fishery in lorth
carclina was completed during the quarter. ‘This report was prepared
at the request of the lorth farolina Marine Fisheries Survey under
the aupglcas 0of the University of Horth Caroiina, Dr. Harden ¥. Taylor,
Director. The survey on the biue crab resource indicates that economic
rather than biological linditations now restrict tne future development
of the crab industry in the state., The stock of crabs appears capable
of offering greater comuercial exploitation, but nigh zroduction costs
and limited wmarkets discourage cxpansion,

»
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NOpTH ATLANTIC FISHERY IRVESTIGATICNS, William Royce,Acting Chief of
. Section.

Interegt of the nublic in the status of the fishery resources of
liew England conbinued, and several conlerences were granted by r.
Herrington to loczl newspapers. Fapers were presented by v, Herringbon
Dr. Moyce, and lr. Schuck, af fishery sessions of the A.A.A.S. meetings
in To ton on December 26-31. .r. Herringbton and Dr. Royce attended
the nashington conference of the Division of Fishery B;olovw on January
27-31.

On Pebruary 21, Wir. Herrington left the Horth Atlantic Fishery
Investigations to assume charge of the Fisheries Division, katural
Resources Sectio;, Allied Jilitary Command, in Japan. Dr. ¥alford,
who has been appointed to succeed .r. Herrington as Chief of Section,
North 4tlantic Fichery Investigations, visited the Cambridge office
in company with .x. Higgins on January 8 and 9., A seminar was held
at which time the objectives, accomplishments, and present studies
of each project were reviewed by project leaders. Dr. Royece will be
Acting in Charge unvil Dr. Ualford arrives later in the soring.

Additional staffl semirars during the quarter included a review

of Joseph Craig's paper on siriped bass by ir, Clarke, a review of

the Pﬂcific salibut studles of ¢Lths ol an bell by ir. Taylor, a
review the recent f*né“nﬂv in tne haddock and lOubt investigations
by‘messrs. Herrington and Tayior, and ﬁrcscntgtlon by Lr. Royce of

a preliminery ﬂrogram for regearch to be pursued with AILBATROSS iil

e ®

P

The ALBATROSS 111 seminar also was attended by wir. Higgins,

ar. Schuck conducted mermbers of the clerical staffs on a tour
nf the Boston Fish Pler where t;ﬁ es of fishing gear, unloading of
trips, processing and freezing methods were seen. A4lbthough some
clerical personnel had beon working in the scction for as many as 11

and 12 years this was thelr initial acquaintance with such ilo“er
veratlons.

Lr, Frederici T. Baird, Jr., ed dubties as Aquatic Biologilst,
Lobster Investigation, et Boothbay Harbor, Le., on warch 2, and wr.
Lrthur R, iirray, Biological Aild with the Flounder Investigation at
Yew Bedford was separvated from the service on Larch Z2.

]
4
6]
3
-

Acquisition of the QUEEN CF PEACE to remiace the SHLLFR v
delayed due to a davy ruling thet vessels taken from commerc Lal
activities must be olfcred back Lo that dvt1r¢@: owfor& being
offered to Governnent agencies. The S OF FUACT had beon a
dragger.
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The architects completed plans and specifications for AL.ATROSS 111
and they were forwarded to “nshington. Dr. Royce prepared a Grellmlnary
draft of a rescarch progran and schiedule of operation for ALBATROSS IIT
for the next fiscal year.

PROJECT I. THE [ADDCTK AHD HADDOCH FISHELY ,Howard Schuck, Progect Ieaier

wr. Herrirghon scent considerable time on the completion of a manu-
seript entitled "LiM1u¢hg factors for fish popuwlations. Some theories
and an example! and submitted it for publication. Among the conclusions
reached in this paper were: (1) that the recent scarcity of haddock
resulted from reduced food supplies for haddock and from underfishing
during the war; (2) the increases in the population of other species
have not been suifL01>nt to xplain the decrease in haddock food;
(3) recruitment should increase during 1947-48; and (4) to maintain a
nigh yield in the future, the adult population must be held within the
Timits required for good spawning and winimum intrgspecific competition.

4 papcr entitled “"The role of intra~species competition and other
factors in dctermining the population level of a major mMano spacliesh
‘was presented by Tii. C. Herrington 2t a joint mecting of the Limnoclogi-
cal and Ecological Societies, and later submitted for publication. kr.
Herrington discusscd somc of the results at a Symposium on Fish Popula-
tions at Toronto, January <3, and goneral conclusions regarding the
factors controlling rcerultnent were presented to a group representing
Boston boat ovners on February 6.

A paper "An application of regression methods to growth studies in
fish populations' was prescnted by kir. Schuck at a joint meeting of
the Aflantic Fisheries Biologists and Biometrics Section of the American
Statistical Association.

An ¢xhibit "The preparation ane use of fish scales for biological
studies" was prepared by Herrington, Royce, and Schuck, and shown in
connection with the A.A.A.S. mecbings in Boston, December 26-31.

In view of the present crisis in the haddock fishery, a more complete
understanding of the factors affecting the abundance of haddock on
Georges Bank should be obtained as rapidly as possible. This necessitates
eveluating recruitment, and an accurate index of recruitment is impossi-
ble without the age composition of the population throughout the years
considered. This work had been started rather reecently for the winter
and spring seasons of recent years. At present, cfforts are being
made to oxpand the analysis to the summer and fall seasons and to the
complete span of years over which these daba have been collected, i. e.,
1931-46. '
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Suamarization of approximately 600,000 lengtli measurements spread
over 16 years, 4 seasons of each year, & subareas of Georges Bank, was
continued and a large number of scrod scales for the years 1931-46 was
read by .r. Schuck, wore efficient nethods for handling the large
amounts of data in these analyses were developed., The entire personnel
of the haddock investigation abt present is being concentrated on con-
vleting studies of the size and age composition of haddock of Ceorges
Bank. The part-tiue assistance of ir. Arnold of the Salmon staff was
obtained to assist in this work., In view of the magnitude of this
work, it 1s not considered feasible to attempt a comparable analysis
of the Nova Scotian populavions at present.

PROJECT II. THE ABUILDANCE AMD YIELD OF GROUNDFISH Beatrice Stone,
Project Leader.

Miss Stone, who is now in charge of the Groundfish idbundance project
has spent her time chiefly on a review of the methods used in statis-
tical compilation in the past. In the reviewing process it became
evident that there were certain inaccuracies in the computations vwhich
seriously affected the firal results. A method of recompubting the data
is belng organized with adcquate checks on the computatbions.,

vuring the quarter, sumsary statistical tables were prepared for
the Washington office. These included comparative catch-per-day indices
for haddock and cod for the Wew England and Hova Scotian Banks from
1930~45, based on data published in Current Fishery Statistics and data
on the rosefish catch for the dew England and liova Scotian Banks from
1935-46.

PROJECT III. FLOUNDERS AND THE FLOUIIDER FISHEHXY, William Royce, Project
Leader.

The preparation of the manuscript "The stocks and migrations of the
vellowtail flounder® continued to occupy the investigatcers during the
gquarter. It was found that data on the total production for 1946 could
be worked up and added without causing too much delay. - This manuscript.
has becn delayed because of transfer of Dr. Royce to other duties, but
will be completed in the near future. '

Routine collzsctions of market news data, statistics on landings,
vort interviews, scale samples, and length measurements at New Bedford
were interrupted for a month during the cquarter duc to a dispute between
{fishermen and local buyers. The fishermen would not sell or unload
thelr catches unless the buyers consented to welgh out the trips in
wire baskets. After scveral unsuccessful attenpts were made to bring
the fishermen and buyers together, a compromisc was effected, the
buyers conscnting to weigh out the trips in wire baskets for a trial
period of thirty days.



PEOJECT 1V. THE LOBSTER KD LOLSTER rISHIRY, Leslie W. Scattergood,
Procject Leader

The tremendous increase in the productivity of the Liaine lobster
fishery since 1939 has been the object of investigation during the past
quarter in an effort to identify and evaluate the factors causing it.
Theoretical recoastructions of stocks for the period 1934-39 have been
completed froo: cateh data and one set of Length—frequency measurements
collected during that »eriod. Analysis of data from 1939-45 is practi-
cally completed and the manuscript setting forth methods and conclusions
is in the process of revision.

Interest expressed by the Maine Department of Sea and Shore Fish-
eries in the efficiency and efficacy of the lobster rearing program
carried on in cooperation with the Fish and Wildlife Service has necessi-
tated a reexamination of various data to answer varicus practical and
theoretical questions which have arisen. Sea and Shore Fisheries has-
inquired as to whether or not it .iight be possible to extend the rearing
season by hastening the development of eggs by heating water. BExamina-
tion of available data indicates that a definite number of temperature
units is required to hatch eggs, and thus it. is possible to predict
temperature reguirements to bring aboul hatching at various dates.

Available data indicate that the relationship between tomperature
and the period of time required to bring larvas to the fourth stage
is not linear but is cxprecsed by an equation of the type: Y - kx™;
vhere y equals temperature in degrees Fahrenheit and x egquals times in
days. This rclationship is of practical zs well as theoretical impor-
tance since it is evident that in this type of relationship there is a
point on 1%s curve where maximum efficilency for heat iapplied will be
obtaincd. It is seen that tihls point is where the slope of the, curve
equals -1 and this point is found easily by differentiating the eguation
and equating to -Ll. In the cquation, x equals 118,3 and n equals .2087.
For these constants, the temperature of maximum efficiency is found to
be about 68° I, at which temporature the lobsters will reach fourth
stage dn about 14 days. “hile it is not practical to obtain this tem-
perature during the carly part of the rearing season, it is evident
that nothing would be gained by trying to excoed it later in the scason,
It is interesting to note that this temperaturs is in very good agree-
ment with thalt considered optimum from hatchery experience in rearing
lobsters.
PROJECT V. NEV INGLAND SALNON RESTOPATICON, Louls D.3tringer,Project

Leader

Juring the first half of the quarter, lr, Sbringer spent corsider-
able time making drawings of the fish fence developed by Herrington
and Stringer last year. A report on tnis fence was prepared describing
the construction and use of the welr.hireport wasalsopredared aimmarizing
the data collected to date on the dams of the Connecticut river. This
information has been requested by several of the bhordering states.

>
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The latter part of the guarter nos been spent in organizing
nmaterial Tor the construction of 90 feet of fish fence. BSeveral blue-~

prints were made and a list of necescary materials, with their suppliers,
was prepared.

Mr. Strirger was nrescent &b a conference vith Hew Engzland Power
Service representatives at which time fishways snd dams, particularly
those at Vernon, Dellows Falls, and Vilder, were <iscussed.

dr. Arnold spent the early part of the guarter reviewing literature
and programs on salmon to familiarisze himself with the available data.
Later he assisted in compiling data for the haddock investigation and
the ALDATROSS 1Ii prograil.

PROJECT VI. TUE ROSZFISH AND HOSEFISH FISHERY, Alfred Perlmutter.
Project Leader

The major portion of Dr. Perlmutter's tise as spent in preosaring
reports and manuscrints. A4 raver titled "The future of the redfish
fishery" was prepared for inclusion in the Jloucesber lasber llriners!
Year Zook for 1047. In response to a rush recuest from VWashington a
preliminary revort was prepared on “"luctuations in the catceh and
abundance of roselish, Sebastes marinus, in the Gulf of Lhiaine, April
1942, through June 134G. “iork continued on a revision of a paper

titled "Preliminary study of the age and growth of irmature rosefish
in the Gulf of _aire and Testern Nova Scobtia.® ALl figures and tables

were completed and aboul Yo thirds of the manuscriot revized.

wr, Bocken started tabulating the numbor of davs spent fishing
for rosefish in the various unit areas by a randon sample of the rose-
fish fleet in order to deternine fishing concentrations. These data,
in conjunction with information on percentage of copepod {Sphyrion
lumpi; infection of rosefish on various fishing grounds, and on differ-
ences in size composition of {ish on various fishing grounds {(compila-
tion now being carried on by Lr. Clarke and .iss Dee;, will be used
to determine the degree of independence of rosefish stocks on different
grounds,

Colliection ol length-freguency samples by sex was continued by
HWessrs. Clarke and Docken., Data collected from April 1642 throuch
June 1946 were sumaarized by wr. Clarke and further analyzed by wiss
Dee. The data were used in preparation of the revort on WFluctuations
in the catch and abundance of rosefisn, Sebastes marinus, in the Gulf
of Liaine, April 1942, throigh June 1946. '

L
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GREAT LAKES FISHLERY INVESTIGATIONS, Ralph Hile, Acting Chief of Section
GENERAL

westings and conferences. Dr. Joln Van Costen attended a symposium
on "Fish Populations® at the University of Toronto, January 10-11 (he
was Chalrman, and the Tri-state Fishery Conie rence at St. Paul, February
25-26 (he was' Chairman of the afternoon session of February 26 dealing
with, Great Lakes fishery Droblems) '

In Ann Arbor, Dre i 1le served as Chairman of the Zoology Section
at the annual meeting of the Lichigan Academy of 801ence Arts, and
Letters, Liarch 21-22,. At this meeting Dr. Frank Jobes presented the
paper, "The age, grcwth and bathymetric dlstrlbutlon of the bloater,
Leuclchthvs noyi (Glll) in Lake ulcnlban.“ ’

Dr. Van OJosten conferred with Service officials on administrative
and other matters at Kegional Headquarters in Minneapolis on February
27 and in~ChiCago on March 4 and iarch 27-29. On liarch 1-3 he held
discussions with "isconsin officials at Liadison on adnlnlstratlve and
research Droblens of thHe Great Lakes f{ish erlns.

Among those who VlSlted the Ann Arbor offices for co;sultatlons
with staff members were: .r. Harris Liller, iiichigan Planning Commission—
with Dr. Van Oosten, February 6, on a program for the increased utiliza-
tion of burbot; lir. He Ge seKinley, Ontario Department of Lands and
Forests—-with Drs,. Van Oosten and "ile, sarch 10-13, on methods of col-
lection and analysis of commercial Ilishery statistics; wr. Frank Hereford,
U. 8. Food and Drug AdA1n¢strat:on Detroit--with Dr, Van Oosten warch
l 2, on problems of identification of fish :|.nspecte!q by the Aamznlstratwon,
dre 3. K. Hartin, Fisheries Research Board of Canada--with Dr.Hile,
March 18-20, on research in relative growth of fishj; Prof, L. H.Halverson,
Head of the Department of Geology and Ceography, uortuern wichigan
College of ZEducation, .arquette--with Dr. Van Qosten, uarch 22, on a
survey of Lake Superior fisheries.

Manuscripts and reports. Dr. Van Oosten has cortinued the revision
and expansion of his manuscript on the relationship between turbidity
and the abundance of Lake Erie fishes.

Dr. Jobes' paper on the bloater (mentioned above) has been submitted
for publication in the Papers of the Michigan Academy of 3cience, Arts,
and Letbters. In this study Dr. Jobes presented information on the fol-
lowing aspects of the natural history; geographical and bathymetric
distribution; regional abundance; age; growth:; length-weight relationship
and condition: length~Irequency distribution; scx ratio; maturity. The
bloater, the smallest of the seven species of chubs, was formerly used
only as balt in the scthook fishery for lake trout. Tith the decline
in the zbundance of the larger chubs, however, the bloater has become
an important component of the comm~rc1»l catch

27
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Progress in curren® activitles. In his capacity as Chairman of both
the Great Lakes Lake Trout Committee and the Great Lakes Sea Lamprey
Committee, Dr. Van Costen has devoted considerable time to the planning
and coordination of the oronosed cooperative research for 1947.

Dr, Hile is resuming work {largely suspended during the war years)
on the yellow pike {(walleye) of Saginaw Day. Analyses of extensive
data have yielded rather conclusive evidence that during the spring the
stock is heterogeneous with respect to the length-—weight relationship.
The changes that occurred within a few days in the average weights of
fish of corresponding length (and captured in the same nets) were far
greater than could be explained reasonably as the result of loss or gain
of weight by individual fish. These sharp fluctuations were lacking
in the Ifall collections, Walleyss averazged heavier in the fall than
in the spring; the advantage of the fall specimens vas about 12,5
percent up to a length of 15 inches and approximately 185.5 purcent at
greater lengths,

es of the short-jawed chub
d nas made the preliminary
istrivution, Le nas also
T
1

oduction of fish in the

C
completed the tabulation of the comuercial i
3

Great Lakes in 1945, and has computed the value of the cateh for six
of the eight states,

Changes in persoanel. lir, Wagner Terrazas Urquidi, fishery fellow
from Bolivia =ssignod to this office for trainir arrived in Am Arbor
on January Lée

>3

2T, Howard Duettner, CAF-4, cnbersd on duty .orch 17.
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LVESTIGATIONS, Charles . Hobvtley,Chief of
Secticn.

BASTIHN INLAMNL TISHERY

GENERAL

The Section Chief ats d the Hegional Directors! meetings in
Chicago in Janusry and adur essed the staff of the Cffice of River
”asin Studies at their Pox Lake meeting ir I'cbruary. The Atlanta

Iegional Office and the pond experiment unit under the direction of
sre H.o 5. Swingle at the Alabama Polytechnic Institute were visited
and discussilons were ueld regarding fishery research problems in the
Soutiieastern Region. “he Secticen Cﬂief also visited the Virginia
Folytechnic Institute at Blacksburg, Virginia, vhere discusslons were
held with Dr. D. B. Delwry ;egarglng the development of methods for
estimating fish populations.

Lir. T. X. Chamberlain spent Several weeks at the Leetown Station
and visited Fiszah Torest  Forti Carolina, to obtain the basic in-
formation for a follow-up report on ithe ;msban syvebem of trout
stream managenment .

The Cortland Laboratoryt!s innusl zepord vwas completed during the
guarter and submitted to the three cooperating agencies., It included
a summary of the past seasont's work on the vitamin E requirements
of trout, anemia studies, the effeect of oxygen upon the red cell
content of trout blood, and varicus other phases of the experimental
WOTK . '

The ii-gervice training school for fish-cultvrists was continued
at Cortland during the quarter. The material covered in the course
was organized and submitbed to the Scection neadguarters for mimeo-
graphing. '

i015 FISHES

PROJAECT 1. (INSIOLCGY ; HUTRITT "AL RECUIRT JLT0 OF SAL.IO
Arthur .. Phillips, Projzct leader

Subproject l1-—Vitamin Iequirements of Salmonceid Fishes,

- The analysis of the data obtained from the experiments that were
run during the past sumeer was completed and a vaper entitled "The
Vitanin B Hequirement of Trout® was submitted for publiestion. Pre-
liminary work was started on the investigation of the nicotinic acid

equirement of trout. The anaﬂij of the irgredients to be used in
he diets was started; the lay-out of the experiments was studied
and experimental’ pechﬁlquhs were developod.

ot ’“S

-y .

RGJZCT IT. PEYSICLOCY ; AUTLIA Td TROUT - Arthur il, Phillips, Froject
Leader,

Two papers vere orepared and submitted on this subject: '"The

t Asphyxic Upon the Red Cell Content of Trout Blood," and

tion of idnemia.t The laticr was submitted for publication in

the Frogregsive Fish-Culturig



http:for~:~ati.on

PROJECT IIT. (TCATCOLULY) TIFECTS OF INSECTICIDES AJD CHELICALS 0N
FI3H, Buzene i, Surber, Project Leader.

g of DUT oo Fish.

& series of laboratory cxperiments was performed to compare the
sensitivity of scveral species of fisn to DDT. The results are in-
cluded in a swemiary revort belng prepared by the Scervice

Subproject 2--Effcete of Newly Develovned Chendcals on Aquatic Organisms .

°l7) was prepared with the collaboration

& Fishery Leafl A
3 Detrick on "Aguatic Plant Control with

ct
of the Chemical Corps
2, 4-D.m

(iio.
of Cam

A very effcebive method of controlling cabtails, bur recds, w
lows, spikcrush, and soltstoan bulrush, cnﬁ;obl 22 a 5.0 percent ol
of 2, 4-U in trwuhtykphosphats and xcroscene, vas deseribed in this
article.
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PROJECT IV. (TISEASTS) TUSRAPTUTIC THEATLL
James 3. CGuhsell, Progcct Leadar.

A conforcnee via
Tunison, larius ;

control progran

the Lamar, Pa., batchﬂry with Lessrs.

nd Drs. uOttLuV and 3nieszko, and a disease
upon. An attempt is to be *,HL to frec
Lomar of furuneal ithout deliberetely killing the fish, by
vreating g “rd olcer fish vith sulfamerasi: ¢, disinlecting
eraptied ponds; wid careful guarantine methods.

5o

Dr. butsell visited Lawar late in March, found many trout dying
from otiwr Cu”A:S} but found only onc fish xn¢on sihoved signs of
furunculosis. {0Of nine inoculations from dyingz trouvt, this was the
only onc in which B. salmonicida dCVQJObed )

"Dosaege of sulfancraozine in the troatment of fuwrunculosis in
brook trout (Salvelinus fontinalis)," prepared in collaborabtion with
» Snieszko, wos sent to the editor of the Transactions of the
can 1snbré>° Socicty for publiicatlon,

A considerable amount of time vias
the final typcscrljts ol thne foilowing

furunculosis in
nbed for publica-~
sheries Soclety.)

1, Dosage of sulfiamwerczine in the treatm nt
brook trout Salvelinus fonti
tion in the Transactions of the é;cr*can E

!-—"u Lt

2, These tio popors deal with the effeet of sulfamcrazine on
the gro wth of brook and rainbow trout and on the ‘compined
treatment with sulfamcrazine and calomel, or carbarsonc,

fu V)
I~
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PROJECT V. (DISEASES, DIVILOPLINT OF CULTUNE LEDIA AT METHODS,
S oo, Projfect Leader

A microfilm was prepared Irom the book on fish diseases by
ucha«erclaus an) and his mebhod of differential diagnosis
was used as & basis for the preparation of the first rough draft of
a key for the quich diagnosis of the mosVy imporband iloeuses cof trout.

A4 detailed plan was prepared for an experiment on the develon‘ent
of preventive treatuents for furunculosis, gill disease and octonitiasis.
This plan was dilscu ssed with Dr. liottley and the stail of the Leetowm
Station. This experiment is expected to begin on Zpril 15.

The following papers were accepted for
tion:

ablication or for presenta-

3

-

L. Dr, 8nileszico and L. Taylor. A bacterial disease of the
t

S
Lobster (ilomarus americanus),in Science.

2. Dr. Schnieszko and 1Lir
disease of lobsters.

Taylor. An outbreak of a bacterial

J. B. B, Hilbchner and 5. 1. 3Bnieszko. A study of
orzanism ceausing @ bacherial 4 %&bedae cf lotgbers. lapers

Hos. 2 and 3 will be presented at the of the Society
of American Bact~rv07001su“,P“¢lad lp i , Lay 1947
PROJECT vii. ({F1Si CULTUHE) PROPAGATLOT CF POND TISHES

Subproject l--Fertilization of Hatchcry*”o*ds

Plans were uade for the forthcoming swiser's exserimental work.
It was declded to determine the quantities of fertilizer reguired to
produce a water bilcom.  Owinig to the demand for bhluegill sunfish for
stocking farm ponds it was decided to use them as a measure of the
production resulting ifrom diiferent quantities of fertilizer,

Subrroject Z--Iarm Fonds

During the neriod 1943 to 1040, ceveral combinations of bass and

blueglll sunilieh, listed belew, have beun experimented with in ferﬁ
pon&q an ca sta tgan' groundgs au Leetorn., wse conds were fertilized
with'a 12+5-35 inorganlc CJAGlnawlO“, and whagn water bloouw failed to -
Reep the 'G‘tt&tﬁ@“ under control, cnemicals -were oeﬂ&Slonall reserted
to for ithis purposc. : : : o '



Production of "edible-sized" fish in fertilized farm
ponds with diflerent stocking combinations

T TEEr per acre —  Ponds (PoUAds PEFACTE ) Leans
Combination £ars BIuseily T 1T IT
& “o 640 258 190 149 19%
B 100 200 186 199 162 192
c 100 1,000 175 222 165 187
b 109 - 1,500 97 234 204 178

These resuits snow tualt approximately 189 pounds of "edible-sized!
fish could be produced per year in the Leetown ponds,

Analyses of the data during the current quarter revealed no signi-
ficant difference in nroduction of tedible-sizediifish in the different
combinations employed.

The average size of blue gills varied inversely with the stocking
combination used. The smallest bluegills occurred in the 1:15 ratio;
these Tish averaged about 5.5 inches (fork length) in length as com-
rared to about 6., inches in the 1:8 combinations. Bass failed to make
good growth at the 1:15 ratio.

{QJECT IX.

p2

g

(FISHIRY MAUAGE.ENT) TISH PRODUCTICH IN SOUTHERN TATERS
T. K Chamberlain, Project Leader.
tir. Chamberlain and Dr. tiottley macde a trip to the TVA Headquarters
at iorris, Tennessee, and revieved their fishery work as a basis for
the study of the Concnag Lake impoundment, Plans were developed for
the Conchas Lake fishery investigation to begin early in fApril.
PHOJECT X, (FISHIRY LANAGILENT) EFFECTS OF VATER

O FIEE, J. J. Lymel

1

£ {YACINTI CONTHOL LEASUMES
i, Froject Leader,.

The work of this investigation was completed and the results were
incorporated in Special Secientific Report o, 39 entitled "The Effects

t
Fish and vwildiife of the Gulf Statest
ain, and A. L. Smith, Jr.

of Engineers to ne included

of “quat¢c Heed Infestations on Th
bJ de do Lvmuhj Je Zis l’x.}_ﬂé’]:‘ T. K
This document was subamitted %o t

4

in their report to Congress on

[

o

o

"y

Y

o
w O

i

g

\od
[
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SOUTH ESTER IFNLAYD FISKZERY [#VESTICATIONS, James V, ..offett, Chiefl of
Section.

CNTRAL
Southwest Inlend Fisheries Investigations has been almost entirely
concerned with Riwver sasin Ctudi>€ and the seaward migration of chinook
salmon from the riversc in Certral Valley. The migration studies are con-

tinuing and a more complete o¢gest of findings will be made in the next
quarteriy report. Seven River Basin Heports were prepared and studies
continued on several more, and umany conferences regarding these achbivi-

ies were attended. A confcrence of staff wmembers was held to discuss
and cocrdinate future programs and to discuss other administrative and
operational problems, The Sectio& Chilief attended a conference with
other section hecads and Division officials in Vashington, D. C. Lieetings
of the American "7ildlife Federation in San Antonio, Lexg , were attended
on the return trip. -

Eeports completed:

A preliminary report on the Fish and Wildlife Aspects of the Prosser
Creek Froject (Truckee Ziver; U. 5. 3Ingincer Office
A renort on the Fish and Wildlife aspects of the FHorth Fork project,
Molcela umne Hiver as provosed for construction by Paciflc CGas and Electric
Company {Federal Power Comilssion uajor Power Project Ho. 137)

AtmrrdmnﬁﬁexﬁthontMaf'hamiwﬂﬂ:ﬁer&wum 25 of Lahon-
tan HBasin as thoy relate to general wabter development plans of the Bu-
cat of Rbcla%atﬂun.

ion of "4 Preliminary Report on the Fish'and TH1dlife iLspects
of the C poner Sacramento River L‘¢Huuar" Plan (Altcrnete to Iron Canyon
Dam) " Burcau of Reclamation.

“\..
M
<
l,.,.! -
&5}
[N

A resort on the fish and wildlife aspectes of Pine Flat Project,
T

Wl
Kinzs River, California. U, S, Bngincer Office and Burcau of Reclamaton.

Recomrendations for fish protection on Lilnor Power Project ¥o.1959
(Parley Crecit). Federsl Power Commission.

N

Comments on roecrmendations for fish protection connected with

wajor Power Project Ho. 120. (Southiern California Zdison Company )
Federal Power Cowmission. :
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Reports near Comolebion:

Trinity River Comprehensive Flen -~ Fisheries Jection

Gvaluation of Tish Frobection Flans for Iron Canyon Dam

fussian Ziver Dasin Report -~ Coyote Valley and Dry Creek Reservoirs

Kaweah River Basin Fenort -~ Terminus Reservoir :

Kern River Sasin Report - isabelia Reservolir

Tule River Basin Report - Success Reservoir

Tel Hiver Basin leport — Branscomb and Dry Cresk Reservoirs

The fish and wildlife aspects of the Yolo-Solano rroject

Fishery probleﬂu arising from power development proljects of the
Pacific CGas and Electric:Company on Feather River (Federal
Power Commission).

Hearings and Conferences abttended:

San Pablo losquito Abstement hearings, January 7 and February 4.

Conference of Pacific Entomolegical Soclety on methods and materials
for mosquito abatement, January 4.
Engineers San Francisco District Office

Conferences w .
vary 7, 20, and .arch 4.

it
January 14, Teb

Wildlife Administration and Pest Control helations Committee,
California State Chamber of Commerce, January 14.

;O3 e X 2O ‘..:._JLL Stat Di ision i Pis i 1C usme [

Conferences with State Division of b anc Game and Bureau of
Reclamation on Delta Fisheries problems, February 18.

Conferences with Bureau of Reclametion on Grasslands wildfowl main-—
tenance problem, karch 13 and 24.

AR

ivision of Fishery Bilology conference Januvary 27-31.

v

Twelfth Horth American Wildlife Conference Tebruary 3-5.

heads, Boutlwwest Inland Fishery Investiga-

Conference of District
tions, Tebruary 24-28.
Visitors:
ir, Alexander 5. Bogdanov of the U, 5. 5.
Office on February 2C.

. vigited the 5tanford

r
B

tr. Herbert T, Viarfel and Hr. Fenton Carbine of the Pnilippine
a

Fisheries rehabilitation »rogram visited the Stanford Cifice
during the quarter.

Operations:

3

esearch renorts occupled much of the
sic data have been collected for al
tion. Supporting data on the

of tne project renortis eti
2nalvaed and thie roport is being written.

Iron Canyon rroguct nave been

t
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Budget estimates for fiscal years 1948 and 1949 covering all proj-
ects under this office were prepared and forwarded to the Central Office.
Vork programs and budgets were requested of each district head this year.
Such procedure made the nreparation of the section's budget much easier
and yilelded a more accurate estimate of fiscal needs,

On February 24, men in ciharge of the district offices came to Stan-—
ford for a week of conferences. Proceedings of the Division Conference
in Vashington, D. C. were discussed and major features of the 12th North
American Wildlife Confererce were presented. Administrative, operational
and organizational phases of the Section program were reviewed. Lively
discussions concerning standards and technical procedures ensued in all
instances. Participanlts expressed themsclves as pleased with the course
of the discussions and it is believed that much good was accomplished,
Oince the conference, operations and administrative phases of our pro-
gram have been notably smoother. As a result of the conference, an
administrative guide was preparcd for field use by Lire Sanborn. This
guide sets forth in clear and concise terms the administrative regula-
tions affecting field offices. ¥Field personnel report that it is of
great value in kceping them informed regarding administrative procedures.

RED BLUFF - DISTRICT NO. 1

Cbeservations on and sampling of the dcwhstrcam‘migratiOn of young
salmon from spayming beds in Sacramento River and Deer Creck have occu-
pied the Bed Bluff Disbrict personrel almost exclusively.. Fyke nets
were fished in the main Sacramento River at Balls Ferry and at Squaw
Hill Bridge. - The latter station is located about 60 miles below Balls
Ferry ond ebout 40 milss below the proposed Iron Canyon Dam site.
Catches at thesc stations yiclded some rather striking results. The
pattern of seaward migration at the Balls Ferry site bears very little
resenblence to patterns obtained in previous years. Records from pre-
vious seasons' operations deoscribe a rather uniform distribution curve
over time. Catches werc low in early January, increasing gradually
through the month to peak either in late January or carly February.
This year 2 pealt in abundance was reached in the last two wecks in
Pecenber, WHith the exception of the 1945~46 scason, records of catches
aere quite fragmenbtary, However, 1945-46 data arc sufficiently complete
to be directly comparable with the 194v-47 cateches, bocause all samp-
Ling factors are almost identical. If records for both seasons arc
adequate quentitetive samples of the downstream migration, the number of
migrants moving secward thic past scason is greater than anything ever
experienced sinee records were made. The cabeh per hour for the sceason
1046-47 is 20.4, while that for the 1945-46 scason is only 4.5 fish.
When it is cormsidered that the bulk of the 194647 catch was mede at
a time when only spring-run migrants were moving, the size of the spring-
run adult crop which entersd the river in April, Ioy and Juns of 1946
rmust have been very large or thc repreductive process and subscquent
hatching must have been remarkebly efficient. The peak in abundance
of scaward migrants at Squaw Hill Bridge occurrcd six weeks later than
the peek at Balls Ferry, indicating a downstream rate of travel of
ebout 10 miles ner woek.
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Because of drought conditions and the desires of the Bureau of
Reclamation to conserve water, flow conditions in Sacramento River below
Shasta Dam were especiclly critical during the incubation and hatching
periods of the voung salmon. Spawning took place when the river flow
was about 5700 e¢.f.s. BReginning January 24, flows were cut to 2500 c.f.s.
for 6 hours, and this flow extencded to 19 hours February l. On February
8, flows were reduced to 2000 c¢.f.s for 16 hours per day. For the other
periods of time involved, the flow was held to 5200 c.f.s. Examination
of spawning areas during this regime of flow indicated that 10 to 15
percent of the areas were exposed sufficiently to endanger alevins and
advanced fry as they attempted to reach the main stream. However, timely
rains during the period increased flows sufficiently to protect alil
salnon nests and insure successful incubation and emergence. This exper-
ience suzgests that in anticipated drought years, flows should be reduced
during the spawmning period in order to confine spavning to areas over
which flows can be maintained.

Fyke-net catches Lrom Deer Creek were not as great in relative
numbers as in the 1945-46 season, but the pattern ol downstream migra-
tion was similar. This similarity was especlally noteworthy because
of the dissimilarity belween patterns for the same seasons in Sacramento
River at Balls Ferry. Apparently the change in the Sacramento Hiver
dovnstrean migration 1s closely associzted with the operation of the
Shasta Project, and not entirely the result of natural causes. 3ecause
flow conditions in Deer Creek prevented entry of fall-run salmon, re-
sults of this season's netting will represent a true picture of the
downstrean moveuents of spring-run progeny only. One of the main prob-
lems in Decr Creek is excessive water temperaturce which occurs in early
June, and earlier In drought years, and halts all scavard migration. If
it could be debermined that the covmstream movement of spring-run prog-
eny was completed, or nenrly so, veforc water tempcratures became danger-
cus, some of the apprchonsions now felb, concerning the success of
transferring Sacramento River spring-run szlmon to Decr Creck might be
eliminated,

Sumnary of Coleman Hatchery Salmon Releases

1946~47 Scason

..M uwmwm b e r o f
Adult
salmon Bocs Fingerlinegs Fingerlings Tosscs
- cleased  on hand fpr,l  to Apr.l | Totals
809,119 606,648 347,233 2,763,000
47 14,840 25,178,100 22,791,139 644,770 1,742,191 25,178,100

- e e G R N oL e . - : - - -
Total 4/1/47 19,501 27,041,100 24,600,258 1,251,418 2,089,424 27,941,100
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As reported last quarter, salmon redds in Antelope Creek were
marked for a study of natural reproduction and incubation. One nest was
opened each week beginning December 11 and ending Janvary 31, and a
random sample of ezgs was recovered from each nest and examined to deter-
mine stage of incubation and percentage of mortality.

Results of Salmon Nest Txaminations
in Antelope Creck, California
Season 1946-47

o. of Hoe.of Ho.of Percent

ARDTOX-- eggs live dead of live
test inate age Pre- in eges  eges egZs
o, of eges(days) eved Byed sample
1 12/11/46 14 X 292 241 51 82.5
2 12/18/46 20 X 39 36 3 92.3
3 1R/27/46 29 b 223 207 16 9.8
4 1/ 3747 36 X X LS 449 39 92.0
5 1/10/47 42 X 520 496 R4 95.4
6 1/27/47 49 X 276 365 40 89.4
7 1/24/47 56 X 32 299" 30 90.9
g 1/31/47 63 X 74 74 30 95.8
Totals 3,011 2,778 233  92.3

#  (ne alevin
35t Two alevins

~Irrigation diversions from Deer Creek have been shown to remove
many seaward migrant salmon and steelhead trout despite the presence of
rotary screens. The State of California Fish and Game officials have
condemned present screens and will replace them with adequate screens
soor: to be installed. Efficient screens on the diversions should go
far to improve the contribution of Desr Creek to the fishery resources
£ falifornia. :

The water system at Deer Creek Station was renlaced by high-pressure
system connected to a deep well which was recently drilled. The new
system will provide satisfactory supply for domestic use, and will permit
improvement and landscaping of station gzrounds. '

Temperature records were mainbained throughout the entire quarter
at various places in this district, scrving for comparison with those
of recent past years. Continuous water temperatures were recorded at
Balis Ferry and at Squaw Hill on the Sacramento River, at Coleman
Hatchery on Battle Creck, and at our station on Deer Creek. In addition,
weekly readings of tempereturcs of the discharge from Shasta Dam are in
our files through the cooperation of the U. 3. Bureau of Reclamation,
Another feature of the temperature program in District No. 1 for this
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gquarter was the installation of three platforms for thermographs at
critical points on the grderson-~Cottonweood Irrigation District Canal,
the object being to initiate a special study of temperature changes ln
canals, Ye await only the return from the factory of three instruments
under repeir; upon toelr arrival the full-scale ,eﬂncrat re records
progran of this district will be under war.

CROVILLE - DISTRICT HO. 2

The seaward mizration of young salmon in Feather and Yuva Rivers
was studied closely by the Croville District stalf during this quarter.
I'vke-netting - statlﬂns were established on the main Feather River at
Croville and Yuba-Sutlter Boat Club, and on the Lidddle Fork at Bidwell
Bar. One station was established on the Yuba River al karysvillie.
Fyke-netting is continuing at these stations at the present time.

The station at Bidwell Bar is near a site proposed for the con-
struction of a2 dam as pla ‘ncl by the Bureau of lleclamation. Seaward
migrants were first taken at tbls station late in January, bubt by
February 11 a peak in abundance was reached, and catches have been
diminishing since thot date.

Only a few seaward migrants were taken in the Uroville net between
December 17, when the net was first placed in operation, and Januasry 25.
Catches increased gradually with minor fluctuations after that date, and
reached a pealk of aourﬂﬂlce during the five~day period warch 27-31,1947.

The first seaward migrants were taken in the Yuba-Sutter Boat Club
net during the period Januory 16-20. Catches increased thereafter

until an initisl pesk was reached February 15-12, There followed a dim-
inishing catch rate during the next ten days after which catches in-
creased until a much greater peak in sbundance was indicated in the re-
sults for iarch 27-31. It is believed that the sccond peak in abundance
might be accounted fdrhwr'he appearance of progeny of fall-run salmon
that spawned in the 35-mile section of river imaediately above the net
site. The peak of downstreem micration in the 1945-456 season occurred
during the period ilarch 29 to April 2

Catches of seaward migrant salmon in Tube Rivor at warysville
portray & remarkable success of runroduGUwona The nmagnitude of the
seaward “ovument of young indicates that rather large numbers of adults
utilized the spavning arcas in the river below Daguerrc-Point Dam
which is a partial, if not a complete, barrier, The first migrants
were caught cduring the period JanuarV'20~;O with the rate of capture
increasing through Februvary until a broad peak in abundance was reached
i.arch 2, and continied untll March 21. Catches diminished after that
date, but woere still rathbr high at the end of the quarter.

An intensive survcr of the lower Fecather River indicatad the pres-
ence of many steelhead trout and a few adult salmon, In consideration
this fact, and with prevailing low water, a counting station was
@stubllonad at the Sutber-Butte Dmm fishway to make a count of the
spring-run salmon at that point. '
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During counting operations at Butter-Butie Dan last fall, ovaries
were taken from eleven female salmon and subsequently counted, The average
number of eggs per female is 6,525, which is quite similar to the average
of 7,000 derived from a larger series of ovaries from Sacramento River
fish. Additional counts will bLe necessary before a reliable average can

be derived.

A survey of the North Fork of Feather River was made in order to
establish a schedule of minimwn flows necessary for the maintenance of
fish 1ife which will be reculred below power diversions propesed by the
Pacific Gas and FElectrie Company. The company contemplates construction
of two units in the very near future, and it is imperative thut adequate
minimum flows be nrovided.

_ The temperature records program in District Fo. 2 was carried on at
full scale throughout the entire quarter. This represents the first
time that a full three months of water temperature readings has ever been
recorded on a large scale in this area, and as the spring and summer
periods arc completed it is anticipated that an extremely valuable set
of records will be in owr files. During this quarbter water temperatureo
were continuously recorded on Sacramento River at Imights Landing, onh
West Branch of Feather River near the mouth, on Feather River at Yuba
City, and at licolaus, on Tuyba River at Daguerre Point, and on Stony-
Creek west of Orland.. In addition, continuous ailr tcmperatures were
recorded at the Inights lLanding, hest Branch of Feather River, and .
Stony Creek sites.

Delta Area - Districts Nos. 3 and 4

Fyke-netting in Delta waters for migrant and rosident fishes con-
tinued. Striped bass, chinock salmon, catfish (Ictolurus catus) and two
species of smelt: lypomesus olidus and Spirinchus thaleichthys, continue
to be the major specics caught at three netting stations in the area
The gradual decrease in numbers of young striped bass, as mentioned in
last guarter's report, hos continued through the guerter with a few being
taken at Antioch, end practiczlliy none at Tolands ianding. The presence
of thesv small fish in the catches indicates thet sone adult spowning
occurs cither late in the fall or very early spring in contrast to the
usual spawning period in April ead ioy.

Smelt continue to be taken in nets, although in reduced numbers, Tt
et se Iish sy M 1n January and February. Sexually

mature individuals were taken din late Decc crber vhrovgh Januwery and some

larvel forms wers caught in corly Ao*”*. '

A steady dovmstream miertlcn of salmon in San Joaquln River bugan :
LortIV'beiorw Februery 12, and has continued. On February 19, the first’
rge cateh of chinock fingerlings wos made by thée Sacramento River nets.
S+uii<e made by the State of Californiz in 1940-41 showed migrants'in the
Delte Arec as eorly as Decasber 10, with fﬁlrly lorge migrations in prog-

ress during. Jenucry. Their flshlng sites were located somewhat upstream
from the nositions ot whieh our nets are fighiﬂk Apparently drought
conditions influenced the time of arrival of the youny salmon in the Delta

Area this yesr. The migration was late,but when it started it was rather
heavy. ’
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Many fork-tailed catfish were caught in the Sacramento River nets
during the winter and early spring months, These fish are generally
considered to be bottom—dwellers, and it is peculiar that they should
be taken in nets fished at or near the surface. Analysis of stomach
contents of specimens vprovide a probable clue for the change in habit,
Stomachs were found to be gorged with a species of Iiysidacea which
swarmed in Delta swrflace wabters in Februsry and iarch. It is reported
that with the disapoearance of the iysid swarms the catfish returned to
the bottom areas. Catfish had practlcally disappearad from catches by
the end of March, ‘

Fyke nets installed in 0Old River near the site for the Delta-wendota
canal inteke pumps proposed by the Bureau of Heclamation have taken
practically no fish, except a few catfish and smelt, during the quarter
even though the nots were rigged to fish both ebb and flood tides.
Seaward migrant specles cither cannot be caught by such means or they
have not been in greal abunuance in. 014 River during the gquarter.

Water temperature studies in the.District-were continued on their
previous scale, For the first time, a full quarterts readings vere
recorded at the two stations, with both water and air tcmperutures ‘
being recorded continuously, Stations were meintained at Talnut Gro
on Sacramento River and at Stockton on San Joaquin River. It is planned
to instell one additional thermograph in this District during the next
quarter. '

The purchase of a 26-foot, H*bglnS*bUllt launch from U. S, ArmJ
surplus was completed and the craft is being refitted for service in
the Delta Area.

A0DESTO - DISTRICT XO. 5

Fyke-net sampllng of seaward mlgrent chinoolk salmon in 5an Joaquin,
Tuolwmne, werced, and Stanislaus Rlvcru and field work incident to the
preparation of River Basin reports on 1ngs Kern, Tule, and Kaweszh
Rivers have been the chief activities of the district staff during the
quarter,

Fyke nets are being fished at two sites on San Joaquin River and
at one site cach on Tuolumne, iierced, end Stanislaus Rivers. Catches
on the Tuolumne were low but steady from the middle of January to the
middle of Februerv, increased abrumtlj dur¢n? the next four weeks, and
have been increasing sharply since.

The first secaward migrent chinooks were token in the ilerced River

net on January 20 and 21. lone were tglen after that period until
February 18-19 when 46 were capturcd. tchcs increased sherply the
followlng weck, dropped the next  week, e hcd . peek of abundance

korch 10-11, and have becn doculnlno 31 thet pcr¢oc
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Five albino chinook fry were taken in the net, three on February
24 and two on larch 3. These fish conformed to the growth pa++ern of
normal fry taken in the same net, but were d*stlnctlve because of their
bright coloration; pink eyes, and absence of parr marks. An earlier
record of an albino salmon fry was made on the Tuolumne River in idarch
1942 when one was teken in a California Bureau of izarine Fisheries
fyke net.,

Catches on the Stanislaus River indicate that the seaward migra—
tion is bimodal, however, extreme fluctuations in stream flow that
occurred during the periocd of emergence was, no doubt, responsible for
this condition. Peaks of abundance of almost identical magnitude
were reached during the periods February 17 through liarch 1 and
March 10-29.

Catches in the San Joaquin River net fishing near Herndon in-
creased gradually in early January, reached a peak of abundance during
the last week of tihe month, and have declined steadily since then.

The net fishing the river near San Joaquin City had taken only five
fry to the close of the guarter. These fish were taken the last two
weeks in Larch. :

The abandoned Trinity River Station was inspected the last week
of December. -Service facilities were in good order and there was no
evidence of vandslism, Local residents were interviewed concerning
the f211 run of salmon in the river and 21l evidence gathered indicated
that the run was conservatively gbout 50 percent greater than in 1945
which would make an cstimated run of about 15,000 salmon passing
Lewiston. The steelhead run was estimated to be aboubt the same as in
1944 and 1945 although there was an increase in the sgport catch Un--
doubbtedly resulting from increased effort,

1

Tork was continued on a revision of the Trinity River study report.

viater temperoture studies in the Modesto District were confined
to the operation of one thermograph recording vater bemperatures
continuously in Tuolumne Liver at lLiodesto. An ambitious temperature
program has not been planned for the waters of this district inasmuch
as the California State Division of Fish and Game maintains scveral
insgtrunents in the San Joaguin Velley streams.
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WOBTEREN FISH-CULTURLL THVESTIGATIONS, Frederic I', fish, In Charge.

v e
GEMERAL

Dr. Fish completed the report with L. u. G, Hanavard, sumaorizing
the work of the Grand Coulee Fish-ilaintenarnce Projecht, 1939 througb 1946,
The final draft of the report was sent to the Tashin; uon Office at the
close of the quarter,

A staflf conference of Project Leaders wos held ab Seattle on karch
6 and 7 to *scuss the Sectional research program for fiscal vear 1048,
A critical examirnation of the estimated benefits to be derived from each
subproject was bzlanced against probable funds and a considerable modi-
L
NE

ication of the work program resulted,

During the quarber Dr. Pish complebted the first draft of a2 monu-
script interpreting the resulis obtained during the past 20 yvears in
artificially vrovagating fall-chinook salmon at the Service! Soring
Creesk Station. Considercble time likewise was devoted to as uChOllﬂg and
analyzing data acquire@ during a prelimincry survey for potential
hathery sites in the lower Colwsbia Basin. This swvey was undertaken

early in 1945 and terminated on Sentember 1, 1946, for lock of funds.
A report summarizing the accumnlnted data will be prepared for 0o
additional work on this suburoiect 1s contemplatode

br. Harvey L. Lioore student at Oregon 3State College, Joined the
Corvallis staff Liarch 21 as Biological Aid, on a w.a.e. basis,
g 3

SEATTLE PATHOLOGY LAXCRATORY
Dr. Robert R, Rucxer, in Charge

Dr. Rucker, assisted by‘ﬁr.Jonnson, continued studies on the bacter—
icidel properiics and toxieitiss of new or unt;stvf delH ectants.

PJrnglhvr“ ric ceetabe was JOJﬂu non-toxic to fo. L blushack salnon
fingerlings at concentrations of 1:i50,000 (T-.Noi) and L:500,000 (i-week).
In v1§ggv*tna,uo with this. cmpoun susing C. columnaris as tcst reanism,

indicated that a 1:2,000,000 con0unb ation was bactericidel in a l-hour
Glthu‘ zn buffered w&ter or in 0.1 percent t y;‘onu vrotn, Iield tests
with this compound will be underiaken in the immedinte future

A et

An homolozous series of two aguarternary amuonium compounds also

de

were tested, The nlh\l"trlmyﬁzfl*ﬂWwOn"lL.bTQWﬁﬁG series appears Lo
nossess 1ibttle volue as gormicides for controliline fish diseases, The
alivl-ginethyi-boneyl- wdaonlhﬂ chiloride series (Roceal is a ﬂlk*ar“
of tixis serics) proved very interesting as both the toxicity to fish
and the bectericidal proporties {in l-hour exposures at ;C F using

. columnoris as test organisam) increased more or legs proportionnl

+
to the iengbh of the carbon chain contained by the compound
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A general summary of the results obtained with the latter series:

Length of ”once“trafioa Bactericidal concentration
Carbon Chain  tolereled Ly fish 0,19 tryptone Bu;lured water
6 l:?i.uou 1:10,C00 1:10,000
3
S 1:25,000 1:10,000 l'lO,uJ
10 Ler5,000 1;25,00@ 1:10,000
12 150,000 14200,000 l:lU0,000
1400 00 4 ; 1 2 500, O
14 400,800 1 ’,O“) Q00 1:500,000
16 1:1,500,000 1:2,000,0C0 1:2,000,000
18 1 800,000 311,000,000 12,006,000
2 3 3 5
Poccal 1:75,000 1:300 ,UUC 1:300,000

Tield uests vith the myristyl (14) and cetyl (16) carbon chain
compoumnds are planned in the immediste future.

Steri-Chlor (trade name ol a comuercial creparation containing
16 percent chloramine-T) was included at the request of the Division
of Game Fish and hatcheries, z2s well as a toxic grade of Roccal.,

Attempts were made to incuce Ygash disease among blueback salmon
fing eran"s under laboratory conditlong *or a controlled study of

the problem associated with use of the wells at the Leavenworth
Su3t¢O“, Various methods designed to produce a supersaturated con-
entration of nitrosen proved unsuccessful, Fiva1ly, a pressure

vias developed for adding both oxy anc nitrocen to the

=

the approximate provortions found ab l avenworth. Use
wirher arpesrs promising bub the device has not

Requests for advice in solving fic

sh—cultural »roblems were
received Irom th~a@ cotkuCreial and Ifour Federal fish hatcheries.

Lr. Hoger . zurrows, in Gﬂdrﬁé

An experiment desligned to determine the optinum poundage for
tocking the standard deep trouchs with tlueback salmen fingerlings

of various gizes was undertaken during the quarter. The initia
phase of the eXﬁerimenta—lvvolv1Lb trough capacities for fish just

sbarting to ieced--was comp 1"atef by the appearance of an wnidentli-
fied interiial hzcterial infection. Treatients witn sulfamerazine at
the b-gram level are being admlnisﬁered to check the disease.

Two reports are in process of preparstion; one swmwarizing the
various 3iob~cul ural technigues recommended on the Grand Coulee
Prowecu’ the other describinz a new device for optaining unbilassed

amples from a fish population. JSeveral other reports remain in
'mpﬁrﬂrurrygmﬁusmme
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Obsarvatlons male during the routin !
duction at the thr & a'i Coulee hatcherlcs 1461cat9 TiE
ments with Roccal 1
ively control uiin 10;“ among CQIHOOK~SalmOF fingeriines
prophyiaciic treatomcnts at the sas e concen tration proved

Chservations alszo indicate the advisability of vsing Doceal at a

L over nro~
-L ui’u;l" ’LI'C&JB*
will eifect—

28
re
4

4

5

1:40,000 concentration ia the weexly prophylactic tre tn?&:: awainst
J e

pacte rial gill disease vien water temperztures are below 50°

COLL.AN LABORATORY
kr, Danilel .. Slater, In Charge

Correlation analysis of the percent loss to the eyed state (blanis
shocked out) of 32 lots of chinook-salmon eggs averaging 356,500 per
lot on elapsed time (1 to 130 minutes) between washing up and the start
of a 4-mile haul gave an insignificant coefficient, r, of -0.08. This
is in agreesnent with Burrow's findings at uvwwanfcrtn in the sense
that water-hardening prior to transit is unessential,

Evaluation of the cost data resulting from testin* six different
fungus countrol scaedules on 24 lots of chincok-salron egos averaging
“33,000 ner lot showed routine seni-weckl: t“ebumzﬂt with malachite
greoen by Burrows! metiod to be ozt ccono”*c~l eckly removal of
blank epgs (the usual procedurc) cost 50,039 per 1,000 eggs to the
eved slage including shocking out and removal of blanks. Semi-veckly
treatments witn final removal of blanks at the same stage co

n

T0.013 per 1,u00,

In the first trial of an experiment on deep trougn carrying’

capacity for fingerling Cﬂl??umﬂS&lmOP Just sgterting to feed, a
significant reduction in grovih »rate was Jotﬂ' at {ish welghts in
gxecess of 16 pounds under woter flOuo of 5 g.n.m., and at cwelghts
in excess a“ 22 wounds wnder 12 Z.m.mn. ,nen commared to £-10 nmound
constant - olﬁ controls. Significant reduciions in growvth rates

were atlso noted wnder 5 g.p.m. flows as compared to 12 g.p.m. flows,

The latter obssvvaclon is in agreement with thalt of Schuck and Eings-
bury {P.F.C. 9 (2), April '47, ;.llu} who found growbth of brovn trout

to be greater in fast strean scetions as compored to slow—ater scetions.

The 12 troughs under test here were originally stocked with &
pounds cf feeding chinook finzerlings averaging arouond 1,150 pcr pound.
Lil fish were Led the Coleman production diet. A second trizl using
part of the sane group of fisk is nov wnder way

4

h3

sibn pyridylmercuric acctate and chlor
acetate can be uscd safely for routine pr

C wration with ehinook fry and fingerling =t Cole-
man. The eirfilcen c"‘of the co nd for suck use in fish culture has

veb to boe shovn., The chlorids is OL ll*ul vractical use In this regard
due to its low solubility {2
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SHELLTISH INVDSTIGATIONS, FPaul S. Galtsoff, Chief of Sec lﬁn
GINIRAL

Yellow Later Considerable time was spent by  Dr. Galtsoff at College
Pari headguarters in ansvering inguiries and preparing memoranda regard-
ing the cause of extresely high mortality of fish and shellfish along
the west coast of Florida. It has been estimated b;'the fighernen and
residents of Fort .vers, I"lorida, that in Lecember 1946-January 1947,
from 50 to 10U wmiliion pounds of uead fish were Waoned ashore or were
floating in the water in the area extending aboubt 130 miles along the
coast and 10 miles wice, Concurr eatly'w1tb the wortality of fish the
waber was of deep yeilor color. Examination of plankbon samples send
to College Pari: showed the predominance of a naked Dinoflagellate of
the genus GymnOainian, resembling bubt not identical to G. flavum. The
lafter species was found by Kofoid to be the cause of yellow water
observed at La Jolla, Californis, in the sum.cr of 1914.

Residents along the shore suffered great disconfort not oniy froa

=

the decomposing fish but also from an odoriess “nd acrid gas evolving
i 9

from sea water. The gas produced severe irri

e

avicn of resp cirat ory

organs, causing coughing, sneezing, and similar eactLons. Unfortunately,
when  the arrangenents were coumpleted with the Toods ole Oceanographic
Institution for the analysis of sea water and samples comprising 15 gal-

lons of water were collocted at Fort Lyers and delivered to Voods Hole,
the gos vias no longer prescnt. Tre results of chemical analysis showed
no abnor:al condition in the compositicn of water. From 2 criticol study
of all the facts available at present, it 1s epparent that the mortality
of fish and shellfish was caused by |

and thc origin of acrid gas remain, h

3
vmnodiniwa, The nature of the poison
wvever, a mystery.

e

o~
L
3

managoesent of rublic Rueefs

At the request of the Dircctor of the aryland De ﬂ@rtment of Tidc-
water I'isherics, the Service lssued through the Directort's office a state—
ment regarding the necessity of monagenent of public oyster r71."c>undq and
tﬂa value of private 1amt:nua . hr. Engle continued to sive technical

dvice to the La rvland Dopartment of Tidewater Fisheries and attonded
sevGral meetings of the General Asscumbly vhere bills relative to oyster
managenent were under discussion.

Lr. Hopkins abttended several mectings at Anpalachicola, Ilor
assisting the .ambers of the industry in formulating recomnendation
regarding the zancgenent of ojstcr sottous in fppalachicole Bay.
progran is bein, developed with full cooncrabion of Lir. J. T. Hurst,
Stgte ad?;rvaor of Conservation.

E
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After spendins 10 2t Pensacola, Florida, Dr, Galtsoff visited
Ly ] ‘rlsti
kel

*i

e Texas coast to confer witn the State authoritics ot Corpus C
and Rockport regarding the plens for rehabilitation of Ojbt

At the reguest of the Lee County Chamber of Comwerce he

H

L

0%

D
g

Fort . ycro, Llorwau, to evaluate the extent of ¢ : ish
mortality in Jonuary-February, 1947, and prococdcd oral Gables for
a confergﬁ ce of the Advisory Board of the larinc Ieborotory of the

University of iiami. Recmmmendations regarding fishery roscarch ond
conservation wers discussced and submitted by the Doord wo the Florida
SLDQ“V;SOT of Comscrvation., The members of tue Board were asked also to
exprese thelr view regarding the site of the proposcd now marine laobora-
tory Qt Virginia hcy, near Liami,

RESTARCH LABORATCRIES

wilford Research Laboratory, Victor L. Loosanofl, In Charge
Early in March this laboratory was reguestod to assenble all avail-
able date on the nature and abundance of the voricus narine forms of

K

L 2
1ife, except verbtebrates, for Lony Islsnd Sound nnd the Atlantic Ocenn
off Long LSl@uuo The survey began within » fow days after rcceipt of
the order and 1s now nearing completion, Almost thoe erndire personnel
of the lsboratory 1s engaged in various phages of This survey. The
survey will result in swmiarizing data on the important aguabic ine
verbtebrates in the inshore and offshore waters, indication of thweir
egconomic values, and a description of the industries dependent upon
thom,

2 ] =
Dr. CaltsofiT pald a short visit to the Pensacola station to carry
on some specilal o &1V1ty of oyster
gills., Urs £ ert Collier,

4 ¥iildlife
the ef ‘eets of oil well
.

formerly a m
Service, i now carrying on QVGLT“WeiJal stud
waste materials on oysters at the Pensacola laborabory. Although the
staff of the station 1s ot directly concerned in ®ihdls worlk, 1t is
giving every nossible cooperation, assistance,and advice.

Dr. Hopkins continued the suwrvey of oyster mombalibty
wzters. Taoe first swrvey was made in conjuncbion with olf
Lo“isiana pevartnent i Life and Fisheries, and with

ra

of the Gulf Hefining Company, and in Tl

This bey is ont the ezast side of The delta of

O .
Bey area of Louislana,
the fississinni Rive

is not far removed fron new oil well operations. Crster frowers nave
recognized for the mast year thabt mortality of oysters on privately
leased grounds has becose rabher large, The second owwve“ had for its
purpose to deteymine from resresentative samples of »lanted oysters
the apprarincte extent of the mortality in the Borotaria >gv region,
which includes Cyprien Bay, Bay Scofield and othar adiascent sm=ll

Y
J oy L
bodies of water vhere ovster culuivation
ard practice. 1t 1s to be tha
oub whetum Lh
3

e
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is nry cdonificon

e

-

A O N
oL the cause of mor al

fT,
by

the purpcse of finding
5
s

and, if so, to recomuen 5 T
It is cdefinitely re comanccd that her SlVG bLOlO’ ezl and cﬁemical
study be wmoce in the woters bora e wissd el
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what is the cause of the observed mortality, which, in come cases, is
“apparently as hicgh as 75 percent. '

FIELD INVESTIGATIONS

Rehobetn Bav, Delavare

During the winter oysters in the Rehobeth Bay falled to fatten and
heir yleld was lower bthan that wiich is normally attained at this

time of the year. Furthermore, some of the shucked oysters and claus
were pink. At the reguest of the State Sanitary Engineer, lUr. Engle and
Dr, Chipman, examined the bottoms. Salinity, pH and Qx;;en content of
water were adequate and there was no indication of pollution of water.
Ho obvious reason for the failwre of oysters to fatten could be deter-
mined. It is quite possible, novever, that the oysuwr vere plonted
too densely for the type of bottom in the bay, Pink discoloration vas
found to be due to pink yeast and the oyster dealers were advised to
sterilize all their benches and abensils.

sobile Bay kegion

At the requcest of oyster dealers in the Lobile Day region, Dr.
Hopking'made a survey of the szlinity in the inside waterway between
Perdido Bay and .obile Bay with respect to the proposed cowst"wction
of a canal from Lhis insids weoterway to the Oulf, The question which
aroge was whether such a canal would change the salinity o‘ the water
in Bon Secour Bay so as to interfere with oyster culture. Records
were tabken for a period of one weck of the s2liniby on the botton

hroughout the area concerncd, and the results wers presonted to the
oyster producers and to Lire Bert Thomas, State Dircetor of Cons ervationj
without recownendation., The seafood industry had honed that we could

ps that the canal be . bullt
aght helr the oyster industry. It was considered expedient,
ovIeVeT, siiply to submit the results and let interested partics draw
acir own conclusion.

reconaend tothe Jnluud States DInginecr Cory
because it ni

n
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PROJECT I, POYCSIOLOGY  TFROPAGATION GROWTH AMD TATIWRING OF OYSTERS
Subproject l--lLetabolism of Oysber

Ur. Galtsoff contiaue vals of expsmmental data and has
recompubed sowe of the results o e rate of oxygen consumption of
the adult oyster on the bosis of wet and dry welcht of ueat,

A new setrnod of microdetermination of discolved oxygen in 1 ml.
sample was gbudied, Lodels and technical d“aV;ﬂbu of ricropipette
manipulovor necessary for sampling were made =and, after long search
& macihinist was found wio undertock to nake the Aecessar" armaratus
at a reasgonable zrice. The new method permibs the tailzg of sample
of water direc *7y‘?rou the cloaca of the oysters and eliminabtes the
necessity f using couplex metabolism chamber emploved in prev10us
experiments,

51
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Jubproject 3-ieeding and Tattening of Oyster

Studies on feeding of oysters in welation to different envirommental
factors were covtinued. Several experiments wers counduched by Dr.
Loosanoff and the Tiological Aldes, Frances Tommers and James Shiuer, to
determine the effect of rapid chaiges in vater temporature on the rate of
pumpznﬂ of oysters and also to deteriline the effect of changes in pH of
the surrownding wabter upon the feeding of oysters. Temperuture shudlies
are now completea and “he material is being prepared for publication.

A final check on whether or not oysters gTOW'dUr;df the hibernation
period was made by Loosanoff and Nomejko in iarch. IZxamination of 70
oysters, which were measured, weighed and the volume of wiilch was deter-—
mined early in December 1946, showed on Lirch 14, 1947, that their dimen-
sions, welgiit and volume remained the same, thus LnﬁLcating'that 1o
increase in size occuwrred <uring the period of obsnrvation, which covered
almost the entire hihernation period. Data on rreviously collected
aspects of growirg of oysters are still being aralyzed,

Subproject 9-——Effcct of Salinity Cnanges on Ovsters

Dr. ropking continued preparation of material for reports on the
effects of changes in salinity on oysters. Progress has bown, constant
but relatively slor, It i honed that the first manuvcceript will be
ready to submit to the BaLt rial Committee before June 20,

Subproject 1l0--Seasonal Variation in Chendlcal Compositicn of {ysters

Samples of oysters Irow South Carclina wers tested by Dr, Chipman
~as to guality of thelr meatg. These oysters were rzported as being in
S very poor condibion and were € an¢reukom the beds by X. G. Smith.
Laboratory examination VPfliied this report of their condition, the
meats Leing watory and low in glycozen., These meats averazed £8 percent
water and contaoined an.averare glycogen content of 3.2 percent. James
River orsters, collected somevwhat earlier, lad been found to have gly-
caogen contents ranging from 5 to 9 percent and their condition was good.

o

- Subproject ll--Biology of (yster lLarvae

Conziderable time vas devoted by Dr. Loosanoif and the newly appoint-
ed Aquatic Biologist, larry C. QQVLSQ to designing and cov Strqulu¥ a
hatchery for oyster and other pelecypod larvae thot wo ld constitute part
W

of a standard mebhoed {or rearing these organisns. A device has been coni-—
structed hthu aatouatlcaLAy supplies Tiltered and aerated sea water,

at a cortrolled temperature to the oyster rﬂar;uf vessels. D}fflcultles
are being encountered, however, in [inding sultable Llltefo.t§3+ wiil
pernit drawing of water frou the vess els without lesing or injuring the
eggs or larvae in the early stages. Tork is being continued to improve
the methiod which wes developed last winter for obtaining fer+1llzable
oyster eggs in the winter monbths. Althourn fertilizable ern’s may be
obtained uncer a wide range of temperature, it apoears that the rate

and degree of development are not the same in ail casez. Ixperinments

are now underway o determine the optimum temperature and the duration

of exposure necessary to obtalin eggs fully viable and CﬁDaJle of complete

developaent.

A2
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PROJECT 1. X®OOLOGY OF OYSTITRS I¥ CHESAPRAKNE BAT

Gonad Development During the summer of 1946, 500 oyster gonads
were preserved by "Dr, Bubler for the purpose of studying the effect
of environment on gonad developne

The sources of the samples were two areas, one at Tolchester in
the head of the Bay where low salinities usually occur during the sprin
and early swuier, and the other in Eastern Bay where the salinities
remain fairly constent and at a reasonably high level throughout the
whole vear. Processing of the gonad samples by serially sectioning and
staining has been in progress through most of tils guarter, The exan-
ination of the material will be reported in the next cuarte

Relabtionship o? env1ronment to the growth of seed oysters. The seed
oyster measured 7 montns after the start of the cbservations doubled
in length. A% tne beginming of the experiment, conducted by Messrs.
Engle and pr, Butler, the mean length of the oyster was 28 ma. with
the range from 12 to 47 mhe, and at the February measurement the mean
54 wn. and the range from 23 to 35 mm., The increpent of the means wes
26 mm. or, for the sbove period, indicating an increase in length of
very nearly 100 percent. The seesd was composed of 1345 set trans-
nlanted and measured in the late spring of 1946 and again measured ab
the beginning of this gquarter. No oysters were 3 inches in length

at the start of the experiuent but, at the ti W‘ of recent measurement
1.5 percent has reached the lezal marketable longth., These fipures
are based on a partial analysis of the e'“crlmvnt Ice in the upper
Chesapeake Day and tributaries intorfered with the examination of all
the samples,

The seasonal cond 1t10r of oysters froa several parts of Chesapeake Bay

v

3

ard Tributaries. GbsarVQE*vns oy LJr. Engle on seasonal couditions of
oysters fron several parts of Chesapenke Bay and trivutaries were
continued. In the Bay proper all oysters whose condition was poor
during 1945-/% nave improved and are now in market&ble condition. The
most consplcuous change in the Bay waters is the salinity whielh has
risen fro: Irezh water during last year to an average of 12 parts per
thousand. It sseas reasonavle to assune that the improvement in the
condition of the oysters is related to the increase of salinity. Vhere
the salinity remained comparatively constant, the fluctuations in

condition were less tronounced than in the areas dhcfe drastic salinity
changeo occurred,

7
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rROJECT 10 rROTZCTION ACALHST HATURAL ZUELIZES
Subproject l--Control of Starfish and Drills

Tork is being conbinued by Dr. Loosanoff and r. Shipley on devel-
~oping a method to atiract or repel oyster enemi@s, especiaily starfish
and drills. Nunerous experiments with various lures have been conducted
under laboratory conditions and will later on be tried in the field.

At present the data cbtained are being evaluated. Organic amines,
animal lures, and various oils have been tried thus far, and some appear
to be rather promising, OStatistical analysis of the data on starfish
setting in Long Island Sound for the last ten vears is continued when
time permits.

At College Park, iaryland, Dr. Galtsoff, with the assistane of .ir.
Ao Deiiebriff, developed a method for recording and neasuring the rate of
movements of ¢rills (Urosalpin) and conchs (Thais}. The apparatus
5

consists of a well-balanced wheel made of plastic; the mollusk is
inside the'”heel, in the part of it submerged in vaber. As the snail
crecps along the periphery, the movement of the wheel ic . recorded on
o

kymograph. So far, the maximum rate of movement recorded at 20-22° C.

and salinity — 26 °/ee ‘was 23 feet per hour io or Thais, and 2 f:oet
.3 ~ . . .

per howr for Urosalpinx. Scue of the snaills cordinued to nove without

stopping for 14 hours. These GXUcrlﬂPntS are carri ed ou+ with tie idea

of obtaining better understanding of the behavior of snails on oyster
grounds and improving. the technique of trapping then.

Subproject 3”"Qlutr$butl n-of Hematopsls

m

The paper on the distribution of lematopsis in Chesapeake Bay
“bpeing prepared by lielen Landau. '

§

<,
}_h
]

hid crabs, ccllected during tiis feli-winter seascn from the
Patuxent River by’Dr. E. Cronin of the Chesapeake Bioldgical Laborato
re being examined for gregarine infection for cospparison with those
collected in the sumier from other parts of the bay. Those exanmined so
far were found free from ;ar@sitc. - This is expacng1, since the crabs
have probably ceased LC“Qi‘f and are no longer being infected,

ey
14‘
e

PROJECT V.  EIrECT OF POLLUTI

v O OYSTHS
Subproject F-~Follution of Oyster Beds in Hampton Roads Areca.

Dr. Hansen continued to work cn & manuscript dercribing the trend
of pollution in tne lowor Cheszoeaite Ray., The work consistcd in rear-

rangemncnt and new tabulation of data and drawing of diasgrams. Some
additional obscrvations made by the outside ag&u01~o have boen assembled
and incorporatcd in the report. ml information collected by the

Service during 1945-46 indicates thaot the uolluJ"\u has aaberially de-
creased since the State Board of Health made a Survey in 1942-47.
However, the improvement has not yet bewn sufficlint to reestablish the
conditions vhich existed velore 1934,

4
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By February 1947 the work on the improverment of the sanitary condi-
tion in the Hampton Hoads area has been brought to the following state:
all sewers up to the western outskirts of Hampbon hoeve been connected
with the Small Boat Harbour outfall at Mewport Mews. The undergrownd
system of sewers in the area between Hampton, Buckroe, and rhoebus hes

been completed, including the installation of seven pump stations. The

latter have not yet been accepted, however, by the Hamnton Poads Sewage
Disposal Comalssion.

For the south side of Hampton Roads a large amount of sewage 1is
collected and discharged at the Army base outfall; the corresponding
coliection of sewage at the two remaining dispossl locations et Lasbert
Point and at Pinner Point has not taicen place,

Laboratory work consisted in developing accurate technigue for deter—
siination of numzers of bacteria in oyster tissue. Critical experiments
conducted at Hmaston show thalt maceration of tissues by shaking vith glass
beads and by employing ofher couaonly used procedures are inadequate. A
considerable nuber of bacteria mry be kilisz d by this technigue, especially
1f snaking is exbtended for some bine.

ROJECT VI. BICLOGY AND CUnSIRVATICH OF ELIEZLT O
OYSTERS.
Subproject 2--3oft Clam Fishery of Plum Island Flats, Parker River
Hational Vildlife Refure. :

Samples of the clam flats, collected during Fovember and December
of 1946 from Parker River Matlonal sfug e, dovburyport, Lassa-
chusetts, are still being examined by .r.Bngle. A report will be sub-
nitted during the next cuarter,

ot

DO UTT WO AW OO O OV STERS
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The data collected by Dr. Loosanoff on the effect of DDT upon oysters
have been analized and tabulated. The final report, ready for publication.

£
4

wiil ve submitted to the Section Chiel some tinme in fnril.
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ICHTHYOLOGICAL LABORATORY, Samuel r'. Hildebrand, In Charge.

5tuéles lﬂrtal g to the hewriﬂsﬁ (Clupeidae) of the Weshbern
dorth Atlantic and th eparation of a descriptive catalotue of the
fishes of tue Gulf Coaot of the United States were continued. Houtire

identiflcatlons of specirens submitted by institubtions and individuals
received prompt attention. Informatlon as to the proper coummon and
scientific names of some {ishes appearing in the trade was given to
the American Canners Association, the U. S, Tariff Coumission, the
J.S5. Customs Service, and the Fure Food and Drug Aum1n¢straulon.

Dr, Hildebrand continued the study and revision of the menhaden,
genus Brevoortia, Accounts of the five species To Le included in the
UFishes of the Testern North Atlantich are aboub JTinished. Simultanecous-
¥, a pr@lxmh”=3r;aner, embodying the revision, is being prepared.

Seven speGie' will be recognized Irom rorth and South America,., Exbtensive
data 1n the form of tables will be included in the revision,

rs, Green took care of roubine orfice mativers, cooploted four
drawirgs of menhaden and assisted in the ; ;U'L*u+,ﬁﬂ of the tablos.

wr.Ginsburg continued the sbudy of the fandlly Scisenidae of the

Gulf Coast. The following intoresting findings may be mentioned: Vihat
appears to be a new specles of king whiting, iienticirrhus, is included

in the material coW7ec*Ld on the coast of Florada. @r*czﬁ“cy distributim
tables of the counts of meristic choracters of the new specles were con-
pared with sindilar table~ for the three specics of the genus known from

the cast coast of the United States, two of which range to the Guifl
Coast,

of the genus Unbrina from the Gull Coast was compared

with from the West irdics. The evidence indicates that
the specimen might represent a new species; bubt on account

1

h

of hL D%u01t of materia evidence is not albogether convincing.
4s a result of these studies, the descriptive nart of most gencra

and species froa the Gulf ugast, oL this important fomily, was prepared,

in a Forn nearly suitable to be included in the final nanuscrint.
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SEAUFORT LABORLTORY. Herbert F, Prytherch, In Charge

PHROJECT I. RI?&ELAL OYSTER FATE

An additional marsnh pond has becen constructed for use of a new
series of experiments on the growth of oysters of different types under
controlled conditions, On sarch 17 the operaJion of tnis field unlt
was inspected by the naSLS%ant Director, Ir. Clarence Cottail,

PROJECT I1. ThIAPIN CULTURE

The concrete inner walls dividing the breeding pens, Hos., 2, 3 and
4, were undermined by tidal action and have been rebuilt so that f@
lo. 3 can again be utilized for terrapin propagation during tne coming
season. During bad weather the station employees have repainted and
repaired the inside of the terrapin reasring housc and adjoining small
aquarium containing 17 exhiblt tanks.

retal Aetivities.

Lr. Prytherci's scrvices were loaned to idver Basin Studies to
determine how the fishcry resources of the Albermarle Sound region may
be affccted by the re"ulatnd flow of the Roanoke Hiwver. The comnercial
fisheries in the 12 counties around Albemarle Sound, which yiclded
a crop of 15,*35 300 pounds, in 1940 with a value of £465,223.00, have
beon subjected to extrome variations in precinitation and river dis-
charge in tho past 7 years which may indicate hwow they may be affected
by changing the time of flow of Qroroxlmatel" 724,000 acre feet of
frech water into this coastal reg 1ou. Two ficld &urngs were nado
during meriods o‘ baa weabthor in lebruary and Larch whon it vas possible
to observe the effects of heavy u1nds on movencnt of the sound vater,
pollution and low salinity after an extended period of low river dis-
charge, '
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M. M. Ellis, In Charge, Colwabia, iissouri.

As lLas been pointed oub previously in these renorts, the physiological
condition of the fish is subject to very definite chﬁngvs as the solunle
compounds in the water are varied both as to absolube cvantity ar4 a3 to

ratios., rPotentlation of sone foras of polluui 1 dsg siso a correl
certain chianges in these conponents Corisequer
characteristics and responses “artlcularlv those
cardiovascular and .1"C1L—t¢8bue systoms can e
suitability of water for fish life. These physiologix
when made 1n the field gilve 1h;ortfnt indic
not obtainable by direct chemical aﬂaljges.

Throuch the cooneration of the University of wmicsouri, ¥
this phase of the Unit's work have besn materialliy au&nenueo &urlng the
»resent winter sesgson by special apraratus for zome of the tests and ©
special plumbing the quarters asgsigied to tnls Thil.
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At present lrrigation wa

salts are being givon olor at

fish station are poarbicirat
& N

tests in trout.

ter and Na+er carrying ?arge amounte of soil
t@ntion. fessre. osones and Hale ot the Spear-
this programAand are mmiing the necessary

C“|‘
‘V.h
M?
-
1

tegts on some new

The Univ b
chemicals submit
o

) b s assay vork, although of a
very specific sort, was cons? mcrvi vo ve of sulficicnt dxvortance to the
indus®try as a whole Ho warrant inclusion in the oprorrom of the Vater Guality
Uit . A report svill be filed within a fevr weeks on those studies.

an administrative re
completed to date on irr

«©
o

ort covering the general nlan, program, cnd work
gation waters by this Unit vas prepared for

thor govc;anntal agencles intercsted in irriga-
th several of the 0;L1V¢alv of these ocgencles is
garly in April.
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A fighery leaflet on the gencral effects of the tewperature on fishes
has I entbyrad FA e
o Sl SULIIL UL,

wr. lenry Baetlkey, Administrative Assistant, from bhe Degiconzgl Office
L e - s NN e - PO I N T PN 2 kS Tasm - B R T R o Ts
ot dnrneapolis epent two days vwith the Unit during vhe lost week of Februar;
M - arey en oy el e Ay T T £ - o e [N Eh] 2 g
wr. Ba *‘c vins noying routine checks of napcer work and nroguerty. His visit

Was Very hc’?¢11.
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