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PBOa:ct CBl.OROLOOt CHAU llD SUJllllRI* 

ot~ 

AJ?Plied Fiaheriu Laborato!'l 

1hd:nra1t.7 of Washington 
S.\U.,~ 

PROJIC! I. Buio Studi•• ot tbe ltteot ~ ~ llPOD Ptah ill fari.oua ataa .. ot l>eTel.oi-ant. 

SBCTIOI I. 
Chinook aahcm adults, .females and males, troll Qreen RiTer. In October 1943 a total or 21 fiab 
wwre giTen. whole bocQ" dellee et 25, ~and 100 r. 11 others used u controls. 

Sen&l Vat.urttz 
riah 'RH •"1.n when irradiated. 

5
• were ._ned Oo\ober Jl to NoTellber S, 1943. 

Gene rat.ions 
I Gld ot SS,084 ea• wn obtained. Their dnel.opmnt is outlined 1n Sectico II. 

Terml.nat.ion 
Thi Iri'ad1.a"9d QlllWDll'8 died betwen. October )1 and loTember 11, 1943. Male deaths •re 
natural bi\ t.-le• wn aoritioed tor apawni.ng. See Sect.ion II tor consideration ot 
ottsprinc. 

SSCTIOll II. 
Chinook saJwon eggs tr. Seo\ton I, total.11ng 55,084. Obsenatiou were made d1lring periods from: 
Spawning to •19d en et.age, October 31 to lloTember 26, 1943J •J"Kf egg stage to hatching, November 23 
to December 24, 1943J batch1n1 to fHding, December 20, 1943 to Jebru&r7 14, 19441 and feeding 
to liberation F•lraa:rT 14 to lq u, 1944. 
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Feeding to Su:ul Jfaturity 
A t.otal of Ws Hnaerlinc (troll parents exposed t.o 100 r) wre artced lMtween April 29 
and l'a,f 8, 1944 b7 the reaav&l ot the adipoM and lett nmtral tins and released in the 
Sud.ah Mnr on 1faT 111 1944. A total of 4844 tingerllng from control paren\s were marked 
b;y the nmwal ot \h9 adipoae and rilh\ .-.ntral fins and releand 1n the Baaiah Rinr on 
lfq 12, 1944. , letvu an upeotecl in the Allot 1946, 1947 and 1948. 

~· turu troa th• -• Suwr and Fall 1946, the oom.rcial 1'111he?7 Jielded two chi.nook 
Nlmll bu.r1nc the urka au1gmd to and Wld.ou~ bel.oDgiac t.o \Id.a a:periMnt. a.aide• 
then t.w Al~ noanriea 23 aarked. &dul'• retllm9d to 11\e Seid.ah 11-..r in the fall 
of 194'. Of ta.•, 12 tachading anl.T 2 r-le•, •re tram oonirol lo\a and ll, &1.ao 
including OD1J' 2 r-Jaa,.... \he oftspr.S.nc of parents irradiatecl with 100 r. 

&:amer and Fall 19471 the 38 irradiated- and cont;rol-artock ch1nook aalJlon adult• retaken, 
produced 15 •a lota. Th• spawn troa 1.3 or the feiaales waa apparentl.7 ripe and normal, 
while the span troa two r emale• ( t.ot l) and 14) appeared to be !mature or •green". 
Yurt.her recwer:le• at Sale are 9Xp1Cted 1n 1948. 

Oenerationa 
Progen,.- or 1946 apmmers. The eggs ot each female t.a.lten in tall ot 1946 •ere fertilised 
1'1' correspondln1l3 t.reated -.lea, gi:rlng 4 gl"Ol1J>8 ot eggs. The prop!J1' trom the tm 
100 r - tna\ed .r1 11•• attend. wted1T cr-•ter mrtallt7 t.han \ha \wo control croupa. 
PropJV' of 1941 apawners. !be difference in •11 aortalit,y or control and irradiaW 
at.oak up \o .famw7 1948 w aipiticant. being greater tor the la"er group. 

Report• 
In Aupat. 1945 a report ot the statiatioal ana1p1a or the mortalltie• up to the t1.JM or 
planting was MD\ to the Roches\er <lroiip tor ori t.ioiaa. It. wa• returned with helpful 
suggeat.lona in Deoeaber 1945. 

Progress in Secrt.ions I and II was aumnarind through Ma,- 1947 in Report No. UWFL-6. 
entitled •.Pnl.1.ld.Dal"J" repor\ concerning X-l"&J' effect• upon chiuoot salmon (Oaaorbznchua 
~ha •alhan) obeernd thrw1h more than one generation•. !bi• report waa wS: 
al iut. 11 1947. Append.ices will be written as marked fish nturn troll the eea. 

SICTIOR III. 
Jlature socke,.. salmon adults, r.-J.es and males, troa Cultus Lake, B. c. •re treated in NO'ftlllber 
1943; 24 fish are lrrad\atect with 2s. 50 and 100 rand there were 10 control.8. 
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Spami;e 
tis 1191'9 apaned lloYember 28, 1943 to December 5, 1943. 

Tel'Jlinat.ion 

SIC'fIOR IY. 

The death• ror the alas were natural, the r...iee wre saarillced when spawned. !he eggs, 
tow.lltng 46.m. and their deftlopment an considered in Section If ot th.is chart. 

Soctere alma •11• fNlil hcttion tn. la• --.n.ng 46,722, apaned on IOT•ber 28, 1943, e19d 
on Jamar.r 4, 1944, 11.a'41hlid 1-twMa Febn&J7 17 and h'braar.r 28, and at.aned. to feed April 10. 
2',655 ot the 2S and '° r groapa ...,.. liberated u AnprUnc 011 Way JL, 1944. !be reatning 
fingerling ot \be oontftl and \he 100 r grwps wn amcl rroa. oot.ober 19 to 261 1944 and 
planted at Ollltus Lake, B. o., on Februa17 20 ard 22, 1945. liberated controls nuabered 4139 
and bore the ark adlpoee and right. ftntral tin. Liberated lOOr - lOOr fingerling numbered 
2404 and had the ad1poae and let\ Yentnl. f1u remoftd. 

Returns •re expected in 19461 1947, and 1948. 

Reports 
In Deceaber 194' t.M staUstloal analyses ot the mortalities or Sections UI and IV 
were ccmplAtted, bQ\ the report was not 8tlbaitted because it seemed adrl.aable t.o wait. unt.11 
possible 1946 and 1947 returns froa Oultus Lake had been reconred. It was then decided 
to renae tbe Cl&l,-.1• in the light ot the oomenta of the Rochester Ck'oup on the statistical 
analTaia ot S.0'1on I and II. 

In the fall of 1946 and 1947 returntng aock979 salllon ftN caretu..l]J uudned for u.rlted 
tim at CU.t.ua Lake; bQ\ no marked !iah were obaert'ed. 

Tenataat.ion 

SICTIO!I Y. 

If no marked fish return 1n 1948, aa now appears probable, result.a will be restricted 
to :mortall t.T pat~ma ot the JW.ng tiah. 

Steelhead trout. adu.lta, teale• and 118.l.es, troll ColWlbia RiYer. 

Treat.men\ 
On Deoember 1 to 6, 1943 tiff fish were treated (two each to 250 and SOO r and one \o 
1,000 r) and ten retained u controls. 
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Termination 

SECTION VI. 

These fish were caught November 24, 1943 at Rook Island, and bf the time they were 
irradiated theJ' were so weak with oopepod (Salmincola edwardsii) intection and had 
developed such extensift .fungus infection that they died between December 5 and 15, 
1943. The problem cont.ribut.es Utt.le or use and the section was cancelled. 

Chinook aablon •T•d •R• trcm or.en Rinr. 

Treatment 
!'roa December 19 to 21, 1943 a total or ll,960 eggs d1T1ded into 8 lots containing 931 -
'174 •n• each were I-rayed. Two lots each •ere exposed to 25, 50 and 100 r or t-rq 
and two were li•d ae control•. Hatching, Janua.1'7 22, 1944. .A.baorptJ.on or 70lk, 
Varch lS, 1944. Liberation. June 2, 1944. 

Termination . 
This •at.ion was expanded b7 the addition ot Section VII. 

SECTIOll fiI. 
Chinook salaon .,..ct •u• fl"Oll ar..n Ii Tar. 

Treatment. 
Between J&mlU'J' 2S, and 281 1944 a total of 4,065 egg• in 1.3 lots anraging 315 eggs 
per 1..ot "" X-J'll78d.. &xponres were 2SO, '°°• 1,000, 2,soo, 5,000 and 10,000 r, 
wi:t.h 2 lo\• n•erftd tor ~rola. Bach expo1A1re wu actm.nistered \o t.wo lots except the 
10,000 r u:polUN Wbioh wu gl:nn to onJ¥ one lo\. 

'l'reat.n\ to hatching, Januaey 25 to Febru.art 19, 1944. Hatching \o absorpUon or ;rolk, 
FebruaJ7 14 to April 10. hed1ng to llbllraU.on, A.pr1l 6 to JllD8 21 1944. 

Termination 
Tii9 ftah rwe1n1na atter aamplina: wre libera'8d without. being marked. 

Reports 
I report ooabining the resW.ts or Sections YI and VII, m.uabered UWJ'L-2 and entitled 
"Studies ot the ltteots of Roentgen Raya on t.he Growth and De'ftloptent. ot the lmbrJO• 
and .LarYu or the Chinook Salmon (oncoshu \sc~acha)•, waa au'bld.ttad in the 
apr1ng er 1946. Thi.• report 1ncludlid ii&iiloil ~ ... of the ettect.s upon mortall ty 
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weicht, len1th, cell coo.nta in hemopoietic tiesuea, kidney• eto., with a qual.itatiYe 
anal.Jw• ora ~ ua .... 

The work cQllPleted 1n Sections VI and "fll waa 8UJ11118J'i.Bed in a f1nal report, UIP'L-81 
emitled •The &ffeota ot Roentgen Raye on the &abrJOe and LarYU or the Chinook: Salaon." 
'l'bis report 1ncluded stat.iatioal. obMnations on gonads and t.be \ianea that •re not con­
aidered in the first report. Report lo. UQ'L-8 was forwarded to the Atold.e Bnera 
eo-1.uioa ill Jleoaber l.947 tor clearance and anticipated piblloat.1.on. 

SECTIOR mr. 
Juma17 18 \• 20, 1944 .&l. .UTW alaon wre apoMcl t.o 25. SO, 100, 250, 500, and 1,000 r. 

Treata.ut. 
One ha _. a• for wh apesure and two wn retained u control.a. 

Tend.nation 
· H8h dled bnweell J&ml&IT 20 and FebruU'J" ), 1944. Deaths wre natural. .Animal.a nn 

used tor n-,. ot etteot. on akin and cert.a.in other tinuea, sncb u int.ea\ine. 

Ra port• 
Ma •cilon wu reported on llove11ber 14, 1946 mnder the title, •Riatological Eftect 
ot 1-N.Ts on Adult Male 811-..r Sal.mon, Onoor~hu.s kisutoh (Walbma)". Report 11o. uwn-4. 
The report oonalna ohiefl.7 or photograpful o a\Oloiicai •ctiona or t.18•••· lttecta 
ot irradiation oedcl &ID\ be deteot.ed •. 

SECTION IX. 
In l'ebru1U7 1944 12 rainbolf trout adult tiah tnm the UniTerait.T at Washington were treated to 
500, l,000, and 2.m r. 

'lrut.mm.t 
Tbire wre 4 fi8h tor each upoaure and ml'CN.s control.a. 

s:eai;nt-Se.n Febru1117 12 and Jlal"Ob 18, 1944 thue ti•h were spawned. 

Generation 
the eggs d41ftl.oped to eyed stage between Pebru.ar;r 12 and April 8, 1944, and de-.eloped 
.troa eJ*l 11\aae t.o baohing betwHn March 20 and 11&7 10, 1944 • 
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Terai.naUon 
Death of adult fish occurred March 17 to May 51 1944 beeauae or infect.ion with fungus 
and oopepods brou.&" in~ the steel.head trout 1n Section s. S.Otion diaoarded. 

SICTIO!I I .. 
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.l total of 5.400 cM PMk •laon tinprllng troa Green Bi -nr wre treated liq .22 to 2S, 1944. 

Treat.nt 
tiOsaae ftll 1001 2!l0, 5001 7~, i,ooo, l,2SO, 2, ~ and s,ooo r ror each ot eight 
lot• with om 1°' n\ained. u oont.rol. 'fbere wre 600 ti.ab in each let.. 

feraina\ion 
fhi aum:rlng tingerlinga wrw liberated Augu•\ 19, 1944 and the PN•rncl •terial 
used tor hi8'olosioal atudJ'. 

llepotl! 
On OCtober 291 1946 a report, nubered OllFL-l, entitled, "Section 10 ot Series of 
ExperlMnta lDYOlYing \he Bfteo\ ot I~ on Fiehees nngerllng Chinook Salmon 
(Oncorbznoba• \ao~9Cha Walbaua)•, was nbmitted. · This report included statistical 
an~• of \be ef • upon mortalit7, wigtn, length, cell counts in aircttlating blood, 
and Mliopoie\io oell aounta in the lddne7. ..\erial wu preftl'ftd at the time of the 
~ for hrtlller hiatolq1oal •\•die• bat pn•n\ plana do no\ include it.a u\illaat.ion. 

Publication 

SECTIOI II. 

I decfueitied oondtm.eation ot this report llWlbered tnrrL-3a ent1tl9d •The ltteots or X-ray 
on 1t>rtaltt7,, ••ilbt, Length, and Count.a or Br,ythrocytes and Reatopoiet.1c Cella in Finger­
liq Chinook Salllon, Omomp.obu taoha!,Jt:llha Wal.hmm", has been submitted to Orcnrt.b 
tor publication. 

Rainbow trout. 19arl.1np, t-1.u ud 11&1.ea, troa Uni:nraitT of Washington nook .. 

Treatment. 
The fish wre expond to SO, 100, 500, 750, 1,000, l,SOO and 2,500 r. A. total or 128 
79arllnga (nearq two 1Nl"• old) 119ret 1rra.d.1.ated in JarJUrT, 194S. 20 fish were used in 
each grou.p eaep\ \be l,SOO r lot. •hi.ch had 16 and t.ba 21 500 r lot. which had 12. An 
additional 20 n.ah, WN Ulld as control.a. 

feeding to SUu•l Jfat.urit7 

_ ~t.udiea on---~~!· -~· and DatholodcaLa.ondit.ion• ·- •- " ....... ~T"'-+~..- "nn" •t. • - .. J/ ·.,~~~:.' :; .. ' . . . .., , ,. - . -. '.: :J:~~· . ~' '. . 
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S~ng he trout when spawned tor the n.rst ti• in the spring or 1945 produced the eggs used 
tor Section XI-A. These eggs were reared and the adults spaimed to II' oduce eggs or 
Section Xt-B which becae mature and qre spawned in the spring ot 1947, producing the 
r2 generation of '11e origlnal truted grou.p. 

The trout or Seotion II were spawned fort.he second time in t.he apring ot 1946 and the 
ottaprt.111 (SeoU.on ll-C) wre 8&Ted. 

'lerainat.ion 
S parent fiah. wwe plant;ecl 1n hen Lake in the auwr or 1946 • 

SICTIOR II-A 
Rainbow egg• rroa Seot.ion n. 

'"difiif to 8emal lfaQa.rl~ 
8 ?lrsi apaa ts ng 1945) \otaled ll5,401 eggs. 'rh• eggs wre secured from 67 or the 

71 t...iea and dinded into lJ4 lots. the successive stages ct da'Nloi-ent or eggs, try, 
tingerllnc, and. adu.1\1 were st.udied with data on mortality, rate or erowth, aal.toraat.ions, 
et.o. obtaimd. 

O.neratiou 
i'hi• \rw.\ ..,._.4 ill \h9 apring of 1947 and the reproduction ia 8Ull&rised in Section II-B. 

Tend.nation 
the adUlt ft.eh (r1 or Section II) ...,. releued in June 1947 aa further study' on them was 
not \hougtlt to lie ad"tiuble. 

SECTIOlf XI-B 

~ ,"7' { 'i 

'"··· -!.~ J 
;~·"":_. ': 

These rainbow eggs 1'roa Seotion II-A. are the ncon:i generation offspring or the adult t1sh I-ra,yed 
and spawned in 1945. 

Data has been oolleatecl on the dnaloi-en\ ot these eggs and will be ~i•ed in a forthcolli.n& 
report. 

Tera1nat.ion 
Tfui 1iCk ot apaoe -S. lt neceaU'J' \o reduce \he• ottspring (r. ) periodical17. ffoweTer, 
in each irradiation P"CMP a certain lllillber wre retained and an2b.in1 obnned tor ponible 
r3 generat.ion nu.di••· 
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SECTION. XI-C. 
The fish in this section represent offspring or Section XI. The Section XI irradiated fish were 
spawned !or the second time in the spring or 1946. 1lortality and abnormal.it,.- data was collected 
from time or spawning through e7ed egg, hat.ching and reeding stage. 

Termination 
·ffie fry Weni planted b,r State Oum Depart.nt in the 81.llBller ot 1946. Disposal ot the ti.ah 
was neeeaai.tatecl b7 lick ot .,.oe. The dat.& bu not been anal,fHd u 71tt. 

__, SICTIOI XU. 
Chinook 8&lllon adult.a, temal.e• and males. tro. Col.ullbia linr. 

Treatment 
13 flab wre treated, tour to 2S r. 7 to 50 r and 4 to 100 r, in September 1944 w1 th 7 
OOntNl.t. 

~ . 
-~saber 21 to September 30, 1944. 

termination 
Thirii-three tiab •re obPined troll Spring Creek, a tributar,y to the Columbia Rinr, and 
were hauled 270 llile1 bf' truok. This greatly reduced the rltallt7 or the adults and 
their progenr. Thln7-three per oent ot the mor\allt7 was due to tranater, hauling and 
accident.. The other 67 per cent died na~all.7, during or after apmm.1.ng. For turther 
intorat.1on nter to Seotion UII. 

S!CTIOI XIII. 

. _,: -I:,~ , >, } 

Chinook aal:mon eggs tl'Oll Section III. A total of 54,347 eggs was p-odaiced. 

Spawning tO eyed a\qe, September 21 ~o October 12, 1944J e7ed stage to batching, October S, _, 
lov•ber 9, 1944J hatching t.o reeding, lfcn'aber 9, 1944 to December 12, 1944J feeding to 
liberation, Dec811ber 121 1944 to June 29, 1945. 

Tel'lllination 
Mortallt7, growth and wight data were collected. Controls as W'ell as irradiated groups 
auttered high mrtalitT, so that deat.he mq be attributed to trauma rather than to 
irradiation. !he ti.ta •re liberated June 29, 1945 in JlaT Creek, & t.riblit.ar, to the 
SlqkOld.ah RS:nr • 
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SEOTIOlf XIV. 
Chinook sal.D.>n tingerllng, female and male, (l/2 of Section XIII). 

Treatment; 
&xpowras or 2S, SO and 100 r nre adainistsred. 

Termi.nation 
tbla HcUon was oanoelled du• t.o lack ot usable urke for lligration at.wliea • 

SIC'lIOPf IJ. 
Steelhead trout. adult., tml•• and al.ea, tr. Cobnmla liftr (Lea•emorth) 

Tnataerm. 
16 fish wre t.reatied, tour HCh to 25 and SO rand eight t.o 100 r, in llay 1944 with eight 
controls. -

sem;t:e .... spawned ...,. 15 to June 2. 1944 and died natural.17 between ll.a7 14 and June 5, 1944. 

Tend.nation 
the progenr ve \he nbjec\ or Section XVI. 

SEC!IOI lvt. 

...... 
~~. -~.~' : 

~...... . J 

:?· ".'~~ ·: ... ~-: 

Steelhead trn.t e&P rr. Seat.ion D'. A tGt&l et S0,107 eggs wre obt.ained. 

Spnming to .,..ct atap, _,. lS to .Jwle 14, 1944J 919d .tap to hatching, Jfa7 )0 to Jurut 22J 
batching to teed.tag, Jam 2 to June 28J teediaa to liberation., Ju.ne 28 \o llq 10, 194S. 

~ tor Ident.ift.oat.loa 
~ti of lie ioo r group .re marked b7 t.he rwnl. or the adipose and left TeDtral n.na. 

3,285 ot the oontrol group wre arlced by the raoval ot the adipo .. and right nntral t1na. 
'!he 25 and SO r P'OtlP lot.a wen not marked before nleuing. 

Liberation 
13,36D umarked .n.eh wn planted in the Leanr1Worth Hatch917 September 1944. These fish 
nsh were rroa t.he 2' r and 50 r expoaured parent.a and aurplue control•. The marked tiah 
wen tranaternd to ~rth and llberat.ed 1n the lfo. 3 holding pond in Icicle Creek • 
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Returns 
Sli fish 1J9ra reccrnred in the COJDercial tisbeey ot the Columbia River d>..irtng the fall ot 
1946, one 1n Rllaaian RiYer, Calltornia in the Sllllmer or 1947 and 12 fiah were reoonred 
1n ran or 1947 1n the Col11W>ia R1 Yer. Spawning takes place ill t.he Columbia R:her in the 
sprina or 1948. 

Terld.nation. 
In aU"e11Pt. wUl. be ada t.o tollow t.he deft.lo.-n or UT spam procured. 

IBCTIOlf XTII. 
StMlhead t.rout tinpr11q, t .ale and -ie, &ca Colabia ltiftl". 

freatmen\ 
ri8h0 wen a:poaed to 2,, SO and 100 r. 

Tend.nation 
tbla •o\ion was. oanoelled du t.o lack of usable marks. 

SECTIOI IlW 
aoidtGll, tau•• and .i.e. 

Treat.aent 
OOldhah wer. upoeed \o 25, 50, 100, 250, SO<>, 750, 1,000, 1,250, 2, ,;>O and control (si•• li") 
and 11000, 1,2,.,, 2,500 rand ooa\rol (Ilise 3"-4•). 

These tiah __.. tnated ill DH.-ber 1944 111.th 7S 111 each lot or the -.U. groupa except 
the 1,250 r lot which had 67 and 2,'°° r lot Which bad 66. The larpr tish had 21 fish in 
t.bl 1,000 r lot• 19 thh in the l,2!it> r croup md 20 each in the 2, SOO r lot and the oontrol lot.. 

1,100 fish •re ptU"Obaaed but mBnT nre lost du to parasites before treatment. The t1ah were 
recei'ftd 1n OOtober 144 blat. were not treated until December 1944 bJ' which Uae the paras11i11J 
infection had been brou&ht under control. Tiaeue was remvad tor nctioDing ( .... kJ.7). Uorta­
llt7 CUl"fH and koclaohrcme studies were made. The currea show the •rtal.it7 te 105 dqa 
when OuS04 wu ~added to \hll Cit7 water auPPl.T. 

Tend.nation 
nab dled Deoe6er 1944 to Ila¥" 1945 at whioh ti• the .. ~ tera1.na1;ed. Th• data accmni­
lated •hoUd be ~ 1:ra a report and publiehed. 
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PROJBCl' II. Basic Studies ot the Brteot. or I-Rqs upon Planktonic Forms. 

These experi•nte nre \llldertaten to prvrtde intormation on the nmd.Udt7 or mrine alcro­
plankton to aiJll].e aaa do1apa of 1-rqa. 

Culture• ot tour orsan1m, Chlorella ap., 111tsach1a oloateriua, a carterild, and wt.her 
-.atigophoran (unidenUt1e4, broiD), nre eubjected to upo11Urea ol l,000 r, 10,000 r, . 2S,OOO r, 
'°,ooo r, or 100,000 rot~~ ho atmlar oalt.una ot each orcant• 11"1"9 u...t as oont.rola. 

lfuabera ot Ol'Cani- ,.. 111111; Wl'DM of CU.1 tuft 119N COtlllted USinc ruled blood oountinc cbabere • 
Imediate 1_,b1llsat.1on of i'M bftwD ... ttpphoran _. ,_ etteo\1:n at 501000 ~, am 1~ at 100,000 r. 
Co1ln'e tor an orpn1.a WN aallfarable •nlT w1 th other oout• ror different irradl.ation eaple• or the 
.._ oqania en the same date~ eount.11 Oft!' a period of 4 montba nra most near}T as might be expected 
in the ca• of Ch1ore1l& 1lbWe the ooncentra\ion ot indirldaal.e ramained irrnr•lT proportional t.o the 
amount ot ~ practtcall.T the entire time, except in the case or the 1000 r sample llhioh 
exceeded one of \he two oo8'rola. lllaohta oounta in the h1gUr irradiations deoreased earlier and more 
draaticall.r than did tho• ef Cbloriua, bUt later these llOrft hearlq irradiated suplea g&Te higher 
oounta than the lower doap1. COIUiG or \he two Kastigophora were arranged erratio~ with onl.7 a 
general tendeftCT tor count. to be inYer•l.7 related to exposure. In no case did a a&":lple count drop 
t.o and ..-in a\ uro. 

The results ot th1• initial at11d7 were wmarised int.o report UIFL-5, •Lethal !!'fee\ of I-RAT• 
upon '°'1r Jlarine 16.cro-Pluktoa 0rpn1..-. 

The data wen hrtber l'edaHd and pabllahed in Science. 

BDnhM, lelahn, lllJ'n B. S.,.Olll", Lauren R. l>onaldeon, 
an4 Arthur D. Welander. 

1947 
Lethal attect or I-rqs on Four Uartne 14cro-Plankton Organlaaa 
Science Vol. 106, lo. 27SO, September 12, 1947 

PROJICT III. Bikini lz:per1-r&U of 1946. 

llnlbere of the .lpplled fiaherl.ea Laboratory were present during the two At.om.to Bomb tests at 
Bikini Atoll during th• aumer ot 1946. During the test the;r joined the start ot the Di 'fiaion ot 
Radiobioloa et the Radiological Sat•t.7 Section ot Operaticma Cronroad.a. 
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.l preliminary report of t.he ob•l'fttions and findings was prepared and aubaltted with the 
reports or the .Radiolog1oal Satet.T Ifft.ion. 

.l vast amount. ot •terial wu •ollected and remains to be worked up. This include• an extensive 
t1sh collection, tiaau•• t.ras .urlMts before and atter the tests, radioaa.tographa, eto. 

The Applied P1sberi•• taborato17 op.tra\ing under Convact lo. l'-28-094-enc-l:J wit.h the l.tmd.o 
1ner11 Ca.nlaaion u-4 a mjor ro1e 1n the B1k1n1 Sein\Uio ·IHa.rnJ' of 1947. 

Studies 1l9re directed toward t.be determination ots (l} The presence or abaenoe or radiaUon 1n t.he 
nriws urine orpnimj (2) \he diatribu.tion of radio&eUTe substances in the plants and an1ml a 
troll different pograpldoat locationa within and near the atollJ and (3) the •ti"fi\7 ot tlaaion 
prodo.cta 1n oert.aia U.... aDll orpu. 

The data coll.eo\ed nn 8UWl'!Hd in a preUmDaJ'1' reportJ UD'L-7 •ftadiobiologioal llesurvq 
ot BUdn.l Atoll During \he Su 1r of 1947. • 

Addit.ional repona are iu preparation on various phases or this project.. l nst amunt or material 
and data needs to be worked up '9 better understand t.be problem dneloped 'b7 t.hie Tery ooaplex 
ezpert.Mnt. 

~! f. .lbeorpU.oa and hod Cha1a S\a.diea. 

It ns belieTed that laboratorJ' eontrolled experiael'l\a might bring about a Mler understanding 
or the Bikini problaa aDd \be1r 1.ntenela\1.oa.ahipe. 

A seriee of u:perimn• 1ud.J11 B1kin1. •md" as a eourae or t1ss1on product.a is Wldern.y. Thia 
work using &'1'&llable urine fbma and holding t.ha in ...U saltwater aquaria wUl em.ble us to atud;y 
the probl-.a ot ab~ion and ooaaentrats.on ot a c'1Te •terial• aa they ra•• through th• food chain 
or theae ani•l•. 

PIOJEC'! VI. &xponre ot lllr1ne :tm.rtebratea \o l-Rqa. 

Studie• were started laml&rJ' lS and 16, 1948 when ailt grmpa contain1.ng 20± uqihipoda each were 
ex.posed t.o I-rqs. n. six do•• wre 150 r, 900 r, 6,400 r, 161000 r, 32,000 r and 82,000 r. Six 
,.. .. _,.,...,_ ,"'+ .................................. ,..~,.._._.,~ 
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Atha end of February all or the amphipods subjected to 82,000 r, 32,000 r, and 6,400 r had died 
and a stngle specimen or tbe original 20 in tho 16,000 r group survived. Mortalities were low in the 
150 r ( 5~) and 900 r (ID) groups. Vortall.ties of the control groups ranged from 5% to 52% lfith an 
average or 24%. 

Newly hatched JOttng were town in numbers in the control groups, but among the irradiated groups, 
only the lowest (150 r) group ab.owed reproduction. 

It is assumed from this prelllllnary- experimnt that the l~ lethal dose is less than 10,000 r, 
and that more than 900 r inhibits reproduction. Another experiment is planned to determine lethal 
and 1nhibi to17 dosages JIOre uactly. 

PROJ&CT VII. Training Prograa. 

The extreme shortage of trained personnel in the field or radiobiology, especiallz aquatic radio­
b!oloa had made it neceaaar.y tor us to institute a training program to develop peraonnel capable of 
oarr,ing on t.he work. 

Arrang ... nts haft been worked OU\ between the Uniwrsity- of Yfaahingt.on, Ora.du.ate School and the 
.lpplied naheri•• LaboratG17, and 1D ._. apecial cue• the ~ord ln&lneering Works, tor "on the 
3ob" training of gradlla\e lltuden\s. 

This program b&s al.nlu:\J re8'l1'ed in the awarding of one Doctor or PhUoeoph;r Degree. Three .an 
are a\ preaent woddag for \Mir Pb. D. and ot.ber• are in th• earl;r \raining pb&R. 

PROJIC! WI. CooptraUft Pn~t ,lli\h \!Mt Ban.ford lng1mer1ng Worlc:a. 

The studie• 111 tbla t1eld are cl4tad.gmd to follow ohanpa 1n the C.lubia llinr u a result of the 
d180harp or etn:uat ~ 1t1• plaat.a 1D.\o tb• riftl'. 

The installation ot the lahorator;r at 100 T (146 Building) bu made it poaai'ble to OatTJ' out 
direct ~\ion wi\h •rrl•l• uaiac the eftl.1seat •ter. · 

l'1.ne cooperation has uiatecl be"'"'1 the Atollll.a Enera eo.t.ssion, O.neral lleatric C~, 
and the UhiTen:l\7 of 1fuhinaton, Applied '1.aheriea taboratorJ" 1n 'he ezchanp of •terlals an.cl 
1ntormt.1on. 
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INDEX OF REPORrs PREPAR.ED AT IHE AFPLIED F!SHF.JUF~ µBORA'fORI, UNIVERSirt or WASHINGTON, su·rrLE 

Report No. 

UiQ'L-1 

OQ'L-2 

U'Rl'L-J 

UWFL-3a 

UWFI.-4 

U'lfFL-5 

UWFL-5& 

tmFL-6 

U~Fl.-7 

TJW'fl.-8 

U.11-"L-9 

Title 

Equipmnt and Procedures used in the Stud7 ot the Etfect.s or Irradiation ot Fish 
ri.tJi .t-ra.-rm• 
Studies of the Ettecta ot Roentgen Rqa on the Growth and Denlopment of the 
F.ab.ryoa and Larvae or the Chinook Sal.Jlon (onoorbznchua t.ac~saha). 

Section 10 of Series of F.xperimenta involving the Ef'tect or I-ray on Fishes a 
Fingerling Chinook Sal.Jaon (Oncorbz1!chus tachawytscha 'lfalbaua) 

The Ettect ot I-ray on Mortality, Weight, Length, and Cou.nt.u or Erythrocytes 
and Hemat.opoietic Cells in Fingerling Chinook S..:tlmon, Onoor&nchus tschal!]tscha 
Walbaua. 

Histological Ettect of I-ray on Adult Male Silver Salmon, Oncorhynchus kisutch 
Walbaua. 

Lethal Blteot ot I-Ra.r• on Four Marine \!1oro-Plankton Org&niSJIS. 

Lethal Kttec\ ot X-Rqa on Foar 14arlne Micro-Plankton organisu. (See page 15, 
11&D11script waa published} 

Section I and II or eeries of Experiments involving the Ettect or I-Ray- on 
Fisheai Chinook Salmon {Oncorhruchus tsyha~scha ~1albaum}. Prellml.naq Report 
concerning X-ra;r 'Et!'octs upon nook taI'iitOii oncorhznohua tBChawyt1Cha Walbawa) 
observed through acre than one Oenerat.ion. 

Radiobiologioal Resurvey of Bikini Atoll during the Swmler ot 1947. 

the &ttect.e ot Roentgen r.,.s on the Enlbl'JOS and Lame or the Chinook Salmon. 

Project Chronology Chart and Sunnary ot the Applied Fisheries Laborator,y, Universit]" 
ot Washington, 3eattle, Washington. futYised Jl.arch ll, 1948 
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PUBLISHED REPORTS or THE .1PPLI&D FISHERIES UBOHATORY, UIIVBRSift or W!SHINGTOlz SE>•fTLE 

-\ ..... ;· .. :~ -

Bonham, Kelsbaw, Allyn R. SeJmOU.r, Lauren :a. 
Doo&ldson and .lrt.hur D. Welancler 

1947 

f,ethal !ttect 9t I-Rq• on l"our V&rine lll.oro­
Plankt.on Orpnias. 

Science Vol. 106, lfo. 27SO, Septeber 12, 1947 
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