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SUMMARYOF Omwrmr!nOM colmAcT Ho.

FW THE MOHTHOF

ProjeutI.* Baslastudiesofthe effect

stagesof development.

Section I and II*

lb YOUX chinookad- fiw-~w (P2 tl-ra~lod -duo~d

)from tho 1947 qawning of adultsfkomirqdiatad ( 00 r) “d control R

stockeontinm to develom MortaMty reoordaworek8@t ii the loss

experl.mmdby the offspringof eaoh fenale. ?etal oamtalat+im

mortalities as well as the periodic mortalities al) various *ages

of developmentare beingtestedfor statisticalelgrd.fimae*

l!heqedatatogetherwith a summaryof t
..

will.ba reportedon in aa e=ly report.

SeotionXIa-XIB

‘fheyoungfishinthesesectionsare the $Isoondgeneration(?’2)

offspringof the adultrainbowtroutexposedto X-V and spamed

in 1945. As a part of the studyPogram on thesefish the entire

lot mm individuallymighed and measuredto providedatafor cont-

inuing the study of growthin lengthand wwight~

Sone of the male fishin this groupare sexuallymaturebut no

attemptswere made to use their sparefor fertilisationexpertis

bemuse of a laok

project V. Laboratory

of femalesof’the

experimentsusing

sameage classwith matureeggs~

RLkini%n@ and coralrooksas

sourotusof fissionproduotaare su.=Msad* BEST COPY AVAILABLE

SUl&ary,UWFIP9,revis8d’‘&ch U, 1948.
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Rcamid-Fobru.aryto the end of Marchthe

reari~ a marineflatfish,Paxw@z’ysWtU~S,

salt wateraquariamm studiede

Best resultswere obt~ned by placingone

in non-oireul.sting

\

fishto an aquarium
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The size of the fish mnged from13H47 mm. The aquariausedwere

@ x U 3/4sx @ andwore set in a hatoherytroughwith running

inter for oooling. Q APril the temperatureWM 52 - 53%.

Alr was bubbledthroughthe waterin eaoh quariun ~ mans of’a

Xarcoair puspvith a Carborundumtip at the tarndnneof eaohalr

line. Thiswas the onlymeansof olnulating the =terO War w

not O-d duriri~ ApriL &hW3 added to eaoh -WE was sand,

eitherone mussel(l&tllnsedulis)or one olsa

shootof eel grassand one small.bit of algaeg

minceddam was apparmtw a satlsfaotoryfood

(Mammaseata),one——

and was preferred

to severtioth8rs

Ry the first

for theseanimals

offered.

of Aprilit ma believedthat knowledgeof.aaring

was suffloientto conductan experiment~ Six

-a as desmlbed abovewere available. In aquarium#2 the

sandwas replacedtith aotlveBikinimad thathad been groundin

a partideigrinder. It wouldham beenwsll.to havehad a aoniz?ol

aquariumfor #2 tith non-aotiveMkinl mud

naes but suchwas not available.Thiswas

but an experimentto observetho effeotof

The fishwas fsd and aaredfor in thu sum

groundto the samefim

not a food~+

the mud upon a fish.

manner as those in the

otheraquaria~ Sinoeflatfishare bottomdwellersand US- spend

a greatdeal of theirtiruahurriedin the bottom,always50% and as much

as 95$ of the surfaceof the fishwas in dirmt cmtaot with the md~

Countsof the Bikinimud uncorrectedfor selfabsorptionand
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(about 15S) mm appro~tely 3S,000par Amt.

.,
‘,
.! ..’, per gram lledingsontha V!LUtoreansuzmymtar, Muda1263, of the
,.,,,

,’.,,
,.,

mad after it was plaood Intha aquaria,but bafme the waterwas re-

@aoed me &e M.gh&a 12.5on the 1 male whichis mu@ly trans-

latedto 8 r per day. Tuo dayaafterthe

~, Am- 3rc4 ac=e md uodd still

in the water, A 5 X& sanpl.aof inter a%

mud ma addedte the

be eeenin smpemsion

thattima ~wa a munt

!.u~”
~( of 5 par minutounoorreeted for geomatq ‘(approxba~ MS].,.k.“.’,::.:;.!.,,L,.,.P. ..,,.:.:’,

ThofZatf%ahplaoadin tho Bikknimud aquarLm~Aprillat.’..,!.....:I,”*’.,,-,s
<.:?’?: ., &d on April7th, A&hadsaitplea of the @Xl, made, akin,

.,
,!;
., bone,digeatim traotgaveno aountabovebackground.Z!hlaSlab fed

the firstthreedaysbut not the hat four. me mepanaioxiof the

finemud partislw ia tha water pobably wae a faotor oaudng

death, 5!hedead fishma imadiate& re~aoed by ma from the

< 8uPPlytank andhe fedmgd.arly si.noathen *O the ~ent, (My 3rd)●

~ April10th thewater in aquarium *2 waa ohm, Thismay be1

&a in partto tho fact that We clamplaosdti the aquarium at the

ezmetlmo &a the fishdiedon A-l %& Claa sas@@8 of gilland

dlgeatlve twit were achedand counted. Therewas no aountin the

gillsampleand about5 uountsper gram in the dtgestivetraot sample

uhluh oou.Idhave been& to particlesof wud in the dlgeatiw tract

,,.,., ~ 1.

,.’ ‘.. ratherthan aotivityin the tismea. me Glare.:.:-;+”..?+.,:,*
~, mmsonly knom a8 sea

.“
pkoed In aquarium#2 on April1st wae removed

!,
activityon April23rd. It -s mostlyoovered

ma notreplaoed.

lettuo@##a& N

and cwuutedfor

with Bikinimud so

was washedand rinsedseveraltimesto removeall md @oles,

Thiswas done by waahing mrefully by hand underrunningwater.
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wbight of sample was 0.35 *. Tho aount per admatepm gram

waa appraxinmtely6% To checkthe washingmethodfor the

PZ’POm of determiningif the abovecountor partof it was due to

partiales adhering to the algaa secondsamplewas @aced in the

smw aquariaand ccvwed with Blklnimnd for ten IELnutes. The

sampleWM washedas aboveand wmnted. SaWle weightwas 0.38 &w

l!heoountper minuteper gramwas approximately19. This indicated

that the washingmWmd was inadequate.The algawas raplaeedon

April 23rd. A countwlU b aade latertith a speoisAeffort to

100atetha sourceof actltity.

bother experiment me startedA@l 1st in aqvarlwEs#5 and #6Q

Sonsooralmmplas broughtbackfran RHciniin 1947were radioactive

principallybecauseof an 012 scumadheriagt~ the coral. Counts,

uncorrectedfor geometry*oh wss about15%Z of ocml w Ithoutthe

oil scumwas about3 perminutefor a 2 gram sample. A similar

>
s15emmple

per ainute.

and used to

ooatedon one surfacewith oil SOUIRhad a countof 2800

Pieoesof the coraltith the oil scumwere ohippedoff

pavethe bottomof aquarium#5. A thin ~oatlngof sandwas

addedbut no mre than enough than tha flShwould saatteras

restedon thebottom- Thusthe oil a- was in cmtact with

underside of the fish at all timesexcept when th8 fishwaa
,,..,,,<&
., .’..”“-:,..:-,’
?,t~”;:: The readingon the V%otoreensurveymeterp-d in aquarium

It

moving*

#5 befora

. waterwas addedwas as highae 17 on the 1 swalewhichia roughly

translatedto X2 r per dw. A5ml. ssm@eof water on Apri26th

gave no count above background. The fishin this aquarlun has fed

regalarlyfrombeginningof experimentto the present(May3rd)●

ei~ fi ~S -t aP as a controland duplicated#5 exceptthat

.7
,.
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the mral wed WM withoutthe oil mum and

background on th* eurveymater. The fish

regularly.

AWti #l, 3 and 4 were retainedas

w largeraquaria,Mn x 24H x 16S,

but uure not as sati~faotoryas the setup

in#6ha811kew%8e fed

controls~

-m set up Orlglnauy

for the smaller aqyarlpa

de80tibOd 8bOV~. the bSgIJJ ~ iWO H b8iJi~ wed - 8Uppw

tanks for f%sh and athermarineanimalsaa well M fQF an irradiation

mortalltyexperimentwith the marinesnail,Ibis ~sao——

Om APA1 14th * mere & the smalleraqaaria~ Aliwered _

wero eatUP in th* w ~r M thosefQr the ~tfi8hs _

Fool $ohnnies$a aoulpLn,OliKoouttus

w-h l’heylwe wtyetbeenmed

adaptedto theirnew environmmto

Theexperimentinaquaria#2 and

maotibsua, were Plaoed intheso

axperlmentallybut 8@emwell

be3ievedthat the fish is aboutto die. Ah tha~

praeemd for Matobgiual studies,

Oontinued Untla It is

time timaea will be

ProjqwtVX. Observationson the au@@ods mm WwxxMnued bemuse of

high mortalitiesamongthe uontrols. A reporttill b. sabmitted.

MsrineenaSLs, ‘Mis Xamellma, %Ii8thad been survivingwell

%n15-gallonaeratedaquaria,wre lndivld~ markedwith a number

and X-rayed on April20 Expoeuresgiven,and numbem of enai.1.a

irradiated,wares10,000r -21 5000r - 6; 2500r- 91 12S0 r - 9;

500 r - 9j and m r -9. After 3 weeks the mortalitleuamongirra-

diatedand oontrolsnailawere approdaatelyequaL ‘lhemails

spawmd in the aquaria,attauhingtheiregg oasesto rocks,shellsj

and especiallyto the glasssidesof the aquar~ Rhen onlya few

egg oaseswere deposited,theirpositions WBre reoordad along with
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,,. ‘;,,’ J. I&a desi@18tion riumber Of the ~nt snailin 0ZYi8rto Oorx’d.ata
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,’. ,, . ..
,. hatchingwLth X-raydose~ Fbrtherspawningfilledin the spaoesbet-.’, ,

wean e= mamas rende~ identificationdubious. MfflotaltyiS being

IhIeklycensusof the snailsis oontinulng.
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During the monththe ApplledFisheriesLaboratorywas tiaitedby

StmaonT.. Oantrlll, $mdLsh EIospital., httle, WsMngton.

Dr. L R. RonaldsonmadO a trip to RLchland,Wshington for cionferumm

ApAl 27, 194S, uith Dr. 8hlaldaWarren$Dr. l?erbert lhrimr, Ik. % Cantrill,

J.
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Projaot I.* BaaiQ studiesofthe effect

stagesof development●

SectionI and 11*

tie ywng chinwk SW f@W~

from the X947 apaming of adults from irradiatti(100r) and control

atoek Oonttma

a%perialoedby

mortalitiesaa

of dmelopment

‘1’hwmdata together

mill.be reported on

SeotionXXa-XXb

The youn$f!lah

uith a mummy of

in au earlyrapmt

intheseseationsare the aeomd ganuratim (F2)

offspringof the Auib rainbow troutexposedto X-raysand spamned

in 19450 As a partof tha study%ogzvm on thasefish the @tire

lot were individuallywaighedand asasuredto providadata for con-

tinuing fh study of-h in l=gth d ti@te

90W of *he malefishin this groupare sexuallymaturebut no

attamptswere made to use theirspamnfor fertllisatimexperiments

beuause of a l.aek

ProjectV* Laboratory

of females of the

expmiments US*

same age olasstith maturaeggs.

Bikini~tiw and coralrooksas

SOUXXMMof fl ssim produata are aumaxlsed~

* ??roqeotand sectionnumbm% refer to the ProjsatChronologyChartand
MarchXl, 1948. -
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X’rommtd-W)b~ tethe end of Marchtho

ratinga amino flatfish, Parqhxm vetul.ls,

miltwater aquaria mm Studiede

Best resultsmre obtined by placingone

teohniqll.eaof

innm4roulat*

fishto an aquarium.

~e sise of tie f!iah rangedfrom133447 mm. The _ Usedme

@ x ~ 3/4@x & andwere awt in a hatmhery*roughwith msnning

water for aedingc D@ng Aprilbbete~ra- ~ 52 - 5=*

Air ma bubblad through the water in eaoh aquarium by maw of ●

ifarooair pfapwith a Carborundumt%p at the tmwinua Qfoaohalr

line. fhiawa8th* Odymuas @fdzwulating th*=t=c m*~-

- ou~ w Apr’L

@LthlBr one IIRNBed(l&tilut4

shootof awl gra88and one

-noad olamwae qparemtly

*O semral ethersofferade

I& the firstof April

Also added toeashaqmmatlmlm-%

eduw) or’(me fslam(Mamma Seota), ma——

eluallMt of algae,

a aatisfautmy foodand ma pmfwred

.,

%ti U&a bewmed thatl Ialoulsdge92 mr’ing

fortheseanimah waa suffldent to mnduot an e%Porlaont● $ix

aquariaae deaaribed above uwe available. In aqpariml $2 the

eand wu mplaoed with aotiveBikinimud thathad been groundin

a partialegrinder. It wwuldhave beenwall to havehad u oontrol

w- for #2 tith non-aotiveBikimimad groundto the samefine-

ne8a bat moh - not avaikabla. l!hiawaa not g fbodqxwimea$

but an qriment to observethe effestof the mi upon s fish.

%he fishwaa fed and eared for in the sam mannuras tiwe in the

Chheraqpuia. SJ’x3eflatfi!dlare bottomdmmers and u8ual@ apand

a great&al of theirhim btarritadin the bo~tom,almya 50%and aa mmh

as 95% of the snrfaoeof the fishwas in dl.roatoentao$with the mzd~

Counts of the Bikinimxd uncorrectedfor selfabsorption @

—
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~-try of theocwhr (about 15%)~~ appra~t@& ~,~~ W ~nut~

per grzm Readingson the Victoreensurveymeter,Model2639 cd?the

mud afterit was plamd in tha quariaP but beforethe uaterwas re-

plaoedwere as M.* 28 32.5 on the 1 scale ‘*ich 19 roughlykm3-

latedto 3 r perday. Two dqw aftertheEM was addedto tka

aquari-, April3rd,so~ =ud co~ldtim & -m in SUS~n~AQn

illthewater. A 5 d. sampleof water at thattime @ve a count

of 5 per ninmtaunuorraetedfor geomtw (aPlmXt@@ 15%)*

The flatf!ishplacedin the Bikinimud aqyariumon AprilIst

diad on April7th. Ashed s=PM3 of the gill,mus~e, 8k@

bone,di&N3tiVG tract @Ve ZIO 00Ud abovebaokgromd. ~is -fi3hf~d

the firstthreedaysbut not the last four. The Suspensionof the

fine,md particlesin the water probablywas a faotorcausing

death. Zhe dead fishwas ‘immediatelyreplaoedby one from the

supplytank andMs fod reguh.rly since thento the promnt, (?fay3rd).

By April10ththe waterin aquari7xn#2 ‘,~asclmm. Thismay !3%

due in partto tha faot that tht3olam plaoedin the aquariumat the

ssme the m the fish 4iod on APA-1%1.* GlareM@ea Of ~ and

di@StiTS Gract were ashedami COilW.ds l!hww -S nO COWlt in the

gill samplemd about5 Uounbaper grsaiia the digestivetractsamle

whiuh oouldhave km due to particlesof .md in ths$digestivetract

ratiharthan aotivity in the timuas. me clam

The alkga,Yllva9p,,oommonlyknownas 3ea

phoed in aquarium#2 on April1st ,ms removed

activityon April23rd. It ~S mostlycovered

was not rep~ ted.

ltituce,thatwas

and coutiedfor

with 9ikinimud w

was vmshd and rinsedsevaraltimesto removeall mud partialesg

Thiswas doneby washing~ar%fullyby knd mdm runningwater.

.
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Weight of eamplauaeo.35

m appmximatolyM. To

PWPOM of doterzdmingif

particlesadheringto the

4

gm. T!buountper ndnutepm gram

ahaak the wadd.ng *W for tha

the aboveoountor partof it wae tie to

ti~ a 8000ti-o w plaoedin the

The 00unt pm minute per f@Jam- apprOximat@4 3$. mls indioated

that tho lulling lwzwiedw imdaqlatm ?h* alga Wu, rquuo8d m

April mrd. A Oount m91 h aado later with a w ●mrt to

Uwate MM soum* of aotifity.

Anotherqwrimmt m etartd Apxillti in Qxarltme ?5 and &+

Sone coral samplm brought baokfrom Bilclmiin 1947mre radioactive

prl.noipallybeoamo af an oll 8oumadheringte ths coral. 0ount8,

unoomwtad gm geometryHMOh waa about15$,of aoralw *thoutthe

@lssumw asabo~t3perssMute fora2~usmple. AdEKLlar

aiae sampleeeatedon e- aurfaoetith oil S6UEhad a Qountd 2BO0

per xLRute. Piaws of the ooraluiththe oil SOU8nmw ohippd off

and wad to pavetthe bottomof aquarium#5. A thin eoatimgof sandwaa

add6dbut no - thaa @mu@ than the fishwouldeoatteraa it

restedon tJsebottom. thusthe oil aeumwas la eontaotulti the

undemidc of the fiehat all tlms uocpt wh- tho fishwas moving,

I!lMlreadingon the viutor89aSurvmyrotorplaoodh aquarium+5 befora

Watarwas addedwasaaldgh aar7Qn

translated to 32 r per day. A 5 ml.

gaveno countabove background. The

the1 !ma18WM.ohia roughly

samplaof wateroa April6tki

fishillthlaa@aarz31xhas fed

regularlyfrombeginningof experimenttothepreaant(M#y %’d ●

AquarIm #6 was set up aa a control and dn@.icated #5 exoapt that



.
the aoml mad wa$ uithmt the oLl - and

background on the SUXWJ7

ragalarly*

&ti#l,3fd4

Six Ukrger aquaria,

meter. The fish

U19re retained as

~w x ~R ~ 16*,

but W18re not as S8ti8f4U2t~ 8S the S8tUP

(L*.:

hadrnoount,abw’s

infiha.elikmdao fad

Cxmtmls ●

mm 88% up origirkll.y

for%ite smd.ler -W

dasoribedabove. ‘lb Urge acparla are rim being used as supply

fishand othermwlna anismlaas w@l aa foran irradiation

experiswntdt?ithemarined, lhst8IAsm9110sao——

~April#th aixmoreafthe~r aqmariawere dallvwedand

Fool

Setlapi nthoaatwmanneras these fbr +Ae fhtflsh. ‘&k

johmaies,● mmlpin, Oligoouttusmaoulaaw= wsra phtoedin them

axp%rimentauyhut Seesii1o11.

‘l’heexparMmnt in aqaaria#2 and #5 till b8

believed that &he fish is about to die. M bhat

pram-d for htstologimlsttadlas.

Pro$ectVZ. Observationson *$ amphipodswwe disaontimed beoause of

highmortalitiesasumgthe oontrola.A reporttillb, submitted.

Marinesnails,Ibis laslellosa,that had been Survivingmu

in l>gallon aerated-a, uere Inditidnallymarkadwith a mxuk’

and krayd On A@%l 2s ~aUIWJ @v’en$ and nUSh8rII of -S

irr@iatad, weraz 10,000 r - 2; 5090r - 6J 254)0r - 9J 1250r - 9J

500r-9; and2m r-9. After3weeksthe aOrtallttisamongirra-

diatedand aontrolsnailswere appro~ely eqgal. 2ha mails

Spawne)din the

and especially

egg caaesnure

aqutia, attaching their egg aases to rocks,shells,

to the glassaidesof the aquar~ Wh8n onlya few

deposited,theirpositionsmm reaomlad along with
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the &Qpatton numberof the parenisnailin order h oorrelate

hatohingwith X-raydoss. Furtherspnwnfi~filladin the spacesbet-

wean egg wwws renderingMmtification dubio’~s.IMfkmlty is teirg

enoountmedin protidingmffioi.mt aerationwith the WZLPmxi18!I13.

,, .,
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weekly census of the 3naiM is conti.ming.

Duringthe monththe Appl%d FisharlssUboratoryuas visitedhy

Dr. SiRMlolll’.Wntrillf SwedishRospital,aattle$ Washington*

Dr. Lo R. Donaldsonmade a trip to R1.ohland,WMngtm for oonferenoe

April27,1948,

h’,mill+ ~~o

4uKiW’.Harris;

-,

LaurenR. llmaldmm, Director
cf Centract ~iO*&2SBWM=MiE-33

.


