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f ~ @ , l ; i l j l ~  ln?ic-);;ci;::ic g:.oill:. 51ila2) ris nf -li(:h 5ar:ljjlc:; 
ar tflc ~,ia:lk~oil  srji.iing ccrt;i:r r.itai~li.>/~~:c! a: L!IC 

;\;lli:S S(>:.il;:\:.ii. l:ixi~r;-ic;. C2c::rr.l. \\.il! prn~~-ic!c a:i 
aclditioiia! li;:r:irilr:.c:!- i(1 a.:scsi t l l i t  c!isti,il,i:[ion a i d  

rclativc ;li,r~:ic;ai~rc of iil:por!p.nt fistics as ti.c.11 a s  o f  
Tclr;~g(-: fi:,iic:s 2nd ;,l;ln\:tarl :\~t:ici! co!l.;titutc the i;,oc-l 
chai~l .  

El:.clorsc:rnr:rit or  nnci pnrtii.i~~atioii in :lit ixhti.~yr,- 
,. . 

plankrur? phnsc o~ t t ~ c  .\.l.\l<hi:\P I'rograri: by I:a- 
' tional scctio~i.; cnf t ! ! c  1XPi''C; 11il.ougli th(: aegis or  ~ i i c  

Oci-anrjzrspliy S:~!:cn,nn>iiii.e or thc C:(,!llli~i;tc.~. fin 
BioLogy aliil 1Zf.ci.ai.cil \vou!ci great!) accclcurrtc r!:c 
accluisi!i:ln oi' oi!r knri\i.ictlgc not o n l y  or ihe salmon 
envi;.o:~r~?c:l; i;uc tii:ii o r  othcl s:-;ccies as !\.ell. 
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:irnrhi:iia i',ranii~, .-1lnsL:rn S : I . C ~ ~ I ,  or! iili:rn:ion paths of 
s c c l ; r y ~  ~r : i i .~ :~n .  (11 i:ioiogira! uccnnc ::~:lpi~y 01'tllc n < ~ i . t ; t - r ~ ~  
?<\;orth i',:clfic Occan. >..io:r;~i;i Cornnic~nnrntion vol., Fnc. 
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N+.TIoT.\I. I\i.:ill.s~. :IJII~.I,.!L'~ SLI:~ICE. 1970-i!. Fishing in- 
,,- h m a i i o i ~ .  S a l i .  tl;ct.aniz .-it::-lo.;. .:\:lr.~i:l., Sa t l .  l l s r .  

l.'i~,t:, ST!.?.. FI~!i.-O::c:~.;rr:?r-. C:rtlrrl.. 1.3 jo:ld, C ~ i i r .  Izs~:c~ 01' 
. . 

: 7 :  , I :  7 .  \'-i i9;l.i . , :yin~:lon. 

' fr l  pri.vi:r~ii 1SPi'C: /i.nr:uzi Reports YCC haire 
. . 

cllr.scri?)cii scvcral !>is~!iclliic;il ? -a r I~~nts  in i i i lcs  r ! i a ~ ,  
based 011 sc\.c::.nl 1iilc.j of iildi:.cct c\:iclcncc, \lrc Iia\:t: 
assuincd to !.PC a tfc:!c:ic (Uttcr anc! J-ind,?-in>, 1971 ; 
v t ~ ,  I c j i  1 . 2  If l~lci.l~c:~:~ica! 
v;il.ailts arc. tl.:i!y gc!:c:ic I I I  !I : i ~ ~ r c ;  :?rcy can ilc u.;ciiil 

Zoc~is, and for :~ii~rl;l.ical r;itios of progsny  ha: pcrmit 
in:ci-prctaticin of cln:niriant, coclo~ninarit, oi- rcccssivc 
partcrrls oCcsprcssinn of gcl:cs. If n r ln~ l~crs  or;,:.ogcny 
or" varior~s blocl!cr;?ical typcs fii closeiy criotigh a 
pattern col:sistc~lt r\.itl: that pl.t:dic:cd irorn parcnral 
types, strong cvidcncc \vil! t h z r ~  have t ~ c e n  si,idii:c:d 
that the biociicn:ical -:ari;:.~its dircctiy rcncce gcn.:s 
and that tiic inherirancc is llcridclian. 

Allclisnl (gcllcs ar a sing!c locu:) of numerous 
biocl~exni~at vnria~;:s dcscrit)ecl IIY tliid!nljoratory llas 

? ? c c ~ l  inicrrccl by lines of cvidc~lcc iricludin; : (1) 
sial.ch gc! clrcrro[)l~ort~tic patrc.r:li for particular 
~~: .c tc ins  that nrc consistent [vith ailclic vnriants r ~ f  tile 
jairic pi~tcll l j :  in  other spccics, (2:) i-c;>r:;lt~bility of 
exprcssior: f l - o ~ r ~  duplicate san[ j l  ings oi' a gi:~cn 
i~lcIi~,~~idual, (3) stal~iiiry of esprcssioil ovcr long 
dcvc1oprncn:ai .;~c:.icids, and (4) co:iforn~nrLcc of 
ireclucncie:i of phc~iotypcs to 3 Harcl~~-\l'ei~:t~erag 
statisticai distribution. (Sce Utter ct al., 1972, for a 
rcvir.\v of' thc hiochcmiczl systcrns rhroux!: ju.nc 1370 
and lI(:dgir.s, 1972, for a ino1.c drtai!cd slatcnicnt of 
our  c:itcuia for al!cIism.) Althougl~? as : j t ; l t c r l  atovc ,  
\cc have assumed t11xt I~iochculical \.-al.l.il~~s tilat nicet 
thcsc crilcria. arc  inCt:~.cl ai!clic, \YC have 1:ot P ~ C Y I O L I ~ > -  
tle~?lonstrntcd such a rclatioli tlui-ough data fi-o~n 
Lrecding cspcrimc;lts. 

'r,l*:c , z . . . .  --*-'-* ,-- - . . z - c ~ m t ,  .,.-....-.-- t > i n r l > c ~ n i c ~ l  ~ r n p r i ; .  d3.r~ fo,. 
: :  . '2 

pi; ;,.i.,,' 7 . 7  :-,-I.. . .j;' ::itor,.l: i'i;,--r;ot;:pcs s2i- th,: 

fo!lor\.I~~g speclcr arid bioc!icmical systcrrls : suckcye 
mi~non--p?~oi~~l:cgl~~co~~~~ita~i. (PG!,i) : c11i;looE: . 
sallnon--rctra~olI~:r11 osidn:c ('I'D) ; col:o s2!inc*n-- 
transferri~: (7-f:l) ; raiilbo\:. trout-alplia gl;-:.cro- 
phas:>!:ztc d c l l y d i . ~ ~ e i . ~ ~ ~ ~  jAGPE>, I n c t a ! ~  dcl.:i;ti~o- 
gerlasc (LDFI), n:nla:c drli)-clrcgcnnsc (11L)I-i;:, TO, 
aucl T!~I. l'licsc data  subsiantintc l:j.j!ntl~l=sc:s or" 
h:fcndclial~ i~~t!rcrirn!-cc fkr rhe s)..<tcrns invcs t i~? ,~~;?  
a l ~ d  sLty:part suc11 l~>~pot!~cscs for ~11:: slrllc ;Ystc;iis in 
otIlcr sallnfi~lid spccics rvile;:e family data arc nat, as 
yct, availr'.i)!c. 



tc i tcd I~c:i.:.c,r~! 6 ,tnc.l 9 n~c!;~flic ; ~ . f ~ r i .  11::tr.:l:i11~ ; sonic- 
\%:iiat ! ~ I I ; ( , I .  f ib11 ;vcrc I . ~ : ( ! ~ I ~ I . ~ L I  f . 1 ~ 1 1 1  t11csc: spccics 
i)ccau>c n l,lc?otl :;a~ni~!r~-tli!!l~:uli to  o l i t a i ~ l  Cl.orn sr17ail 
iii;l~-\\.as ~ :cc t l ( ,d  to  t c s ~  L)r 1'1;i. 

1\11 I>ioclic.r~:ical s y ~ t ! , ! ~ ~ s  ljut Tfi l  \ \ .c~-c fo~r:lci in 
skclctal I I I I I > ~ ! C  c:.;tr;ic:cc! ns rlcicr-iljtd 1)). U ~ t c r  a:id 
l I o r l g i ~ ~ s  (1970). i<lcbo(i pI:ls~na for T f i ~  typi t ig  \v;:s 
o l ~ t n i ~ ~ c d  1))- \ \ - i~ i ic l~ . ;~~ving  l~ loo t l  f i - o ~ n  tlic l ~ c ~ , i c a r d i a l  
cavi ty of frc.>l\!j kiiiccl fiqh \v i t l~  a capi! l~i .y  pipct te .  
!!pprosin~ntc,l>. nnc d r o p  o f  \vl?olc I~!ood \+;as tx- 
presssd into t\?-o rl~.ops of .~ l ! sc~cr ' s  soill t i r ; ~ ~  (:L ci t ratc-  
dcstt-osc-snlinc r i t l t i c o n g u l a ~ . ~ ~ )  in lO;< 75  n:111 c i l l t t ~ r e  
L~tbcs. Each  snnlplc xvas C C I I L X ~ ~ L ~ ~ L ' ~  a t  1003xg for 
3 m i n ~ ~ t e s  L c h r c  testing. 

Dcrai!; of ulccil-oi:':~orcsis l\.cr~: dcscrihcd 1)). U t t e r  
arid Ho:lginc (I 969). I3ulfi:r systems for t h e  ~.cspcc-  
tive l>ioc!lcr~:ical ~ ~ a r i a n t s  \\.(:IT as dcsct-ihcd by U t t e r  
ar,d I l o d g i n s  (1972). Spcci!ic s taining n ;c t l~ods  for  
cnzyrrles fo l lo~vcd  those dcsci.il>ed by Sha\ir a n d  
I'rasad (1970). Tfil \\.as tlctcctcd 11). a nonspecific 
protein s ta in ing  mctlloci u s i r ~ g  a 0.1:i nigrosin- 
b11iTalo hlack ~olu t io11  dissolved i n  a 5 : 4 : I wa tc r -  
methanol-acetic: acid mis turc .  D c s t a i n i l ~ ~  \\.as 
carriccl o u t  \\.it11 the  ~ \~a t c r -n~c t I~a ;~o I - acc~ i c  acid 
solntioll. 

Dc~c:.ip:ions of c a c h  o f  ill? biocflcmicnl sysrclns 
,-- studied i n   his repor t  h a v c  bccn givcri c?sci?!lcrc 

.P.-,,. - -  ( s t  I I .... I:! ;[.I j .!.;I:::, ;%>:<-;., &~id, 
I-Iodginj,  13/0 ; E t t c r ,  197i ; U t t e r  a n d  I-Iodgins, 

'~.~.II:.K 16. ( , ) I~? .L ' ! -VC(~ ; i l l<!  (in ~ : I I . c I I ~ ~ I ~ ~ < ~ s )  c x [ ~ c c . t ~ ~ l  i'(;,\f 
I I ~ I C I ~ ( J ~ ~ ~ I C : S  p.~vrt:t> a ~ c i  1):<1:;(.1\y in sc~.k(:yc saI~:::,r: 
lnatin~s .1~4:11:1iti;: h!r11'?cl~:i1~ i ~ ~ l i ~ r i r a ~ ~ c ~ .  

. . - . . . . . . . . . . . . . - .  . . . . . . . . . . . . .  . . . . .  

I'llrl~!otyprs of' 
i ' rog:~ly pllcnurypcs I . ) ~ W I I [ S  

.. .. - - . - . .- .-.- - .- - - . - . - . . . - . .  -. 
Lot !\A l'lE !%li hIalc Frrnalc 

. . . . . .  - -. . - . . . -  - . . . .  - ......... - - - .. - . - 
I 0 (0) 90 (!)9.5) 101) (99.5; i\B BE 
2 0 (0) 90 ;!13.5) ! 07 (03.5 j 1lC 43 
3 0 (0) 73 (8.1) ' 90 (8.1) BJ3 ;\U 

Conrro! 0 0 100 1lB 13il 
- -  . 

. . 
1nor.e 1'7. Obscrvcd ai-~d (in parc:!rhcscsj cxpcctcd TO 

phcnotypcs of pa:-cn!lts and prcgcny in cli:nnok salrnim 
~na!ir:gs asaumirlg :rlcrldelian inheritance, 

......... .--.. . . . . . . . . . . . . .  - - -. ~- . . . .  - ... . . . . . . . .  . . . . .  - ..... 

Phcnotypcs of 
Progeny phcnotypcs parcn ts 

- - - -. . -. -- . . -. .. - .. - .. - - --. - 
Lot .‘lA A 8 13 6 hfalc Fcnl~le 

- - .. . -. - .. - - .- - ---- .-...... -. . ... .--.... - .- - - - .- -. - - -. - - - - .. 
2-.lo 2 ( 0 . 5  9 (i0.5) 0 (0) ;%I3 !id\ 
- 1 :  12 (10) 2: 9 0 )  7 (i0) .hi3 1\13 

2-13 10 (10) 70 (20j 10 (10) AU AS 

4-l4 8 (11) 14 (11) 0 (0) A!\ AJ; 
j - . ]~  0 (0) 29 (33) 1 (0) AX HE 
5-i2 G(0) .10(-10> O(0) Bi3 AA 

. . -. i . - ! 3  . c  {:;> ! 1 . 5  j ijij 

Conrrol i00 0 0 AX r i A  

? A X L E  18. Observcd and (in parentheses) espcctcd Tfn phenotypes of parents and progeny in coho salnlorl rnatings 
assunling ?.lcntirliail iniicritnnce. 

Prcgeny ;:hc!lot;.pcs Phcnotypcs of psrc~:ts 
-- - - - .. - . - .- -- - -- .- - .- - - - . - - -. -- - 

Lot A A AC CC AB I3B BC Male 1:emalc 

51 0 0 27 0 0 33 BC CC 
(0) (0) (30) (0) (0) (30) 

.53 0 3 1 19 0 G 0 XU CC 
(0) (25) (25) (0) (0) (3 1 

Control 0 0 2 0 0 0 0 CC CC 
- . .......... ......... ......... 

TADI.E 19. Cl?).icrv~~I nnc! (in p:irr!irhcscs) expcc~rci 1'0 pilcnotyyrci of parents el:(! progeny in rainhuw trout lnatings 

. . . .  - - - . . . .  . . . . . . . . . . . . . . . . .  ......... ............-.... -- .- - . .  . ..... . . .  . . . . . .  . . . . . . . .  -~ . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I'rogclly pl~cnotypcs Phrl~otyi~cs ofprrrctlts 
.- -- . . . . - . . .  .. . ...... ....- .. ...-.... ...... . . .  -. - -- .- 

Lot rI  .4 A'& 68 .A C BC C:C hlsle Fcmalc . 
....-.-..-............ ............. . ... ......... .....-........... . . . . . .  . - .  

isis.: 1301 0 .  19 2 1 o o o nn .A 3 
{Oj (2C') (20) (0) (3) (0) 

SF$% 0 2 0 22  3 0 B AE J3 3 
(0) (21) (21)  (0) ( 0 )  (01 

Co:lt rol 0 0 45 0 0 0 BB 1313 
.. ............-...... - . . . - . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .......- 



,.. - T~nr.15 20. Obscrl-cd aiid (;;I pn~~rnrhcsrs )  es;scctccl " i ' l i  
. . ,  phcnniyp-s (if  ;#:lri.:!ts niiri ;Jr(. :< riy Ir: r;rin~:i.;v.~ tl.uut 

matings assuming .\lcn.'c.ii:ii~ ir~t~critzncc. 
~ ....... - ......-... ..=. . :- . . - .  :-=--..-=='= . .: :..: : ..-= . :: 

I'i~cno!ype% 
progcny pl~enotypcs of parents -- ..--. - ... ... 

Lot ih X hB R E  hlnlo I.'emafc 
. . . . . . . . . . . . .  - . . . . . . . . . . . .  -. . 

1313% 130i 5 (8.3)  22 (1G. - I )  -t (8.3) ' ' ;\U AB 
1 3 5 6 ~  13-11 32 (10) 1-8 ( 3 9 )  0 ( 0 )  r\B At\ 
Control 50 I; 0 AX Ai\ 

.....- .. . - ... . 

T~nr.e 21. C!bstrved ancl (in parcnillcscs) v~pc~icd  .\CPIS 
phenotyprs cCp;:.cnts a11d pro;;cny i n  ratnto:~ trout mat- 
iags asst,r;li:!g l?lenile!ian inhcriral:ce. 

. - - . . . . .  - -  . . . . . . . . . . .  - - . . . . . . . .  . . .  -- . - . . . . . .  - . . . . . . . .  -- .. -. - . - ........ - 
I'11cnoi);pcs 

Progeny phcnotypcs of paren:s 
. . . . .  

Lot A A AB Bl3 :+Ia!e Fc~nnle 
. -.. . 

SIi2  8 <0) 2'' (21) 20 (21) XB UB 
Conrrol 0 0 . 1-10 UE EU 
-. .- .. - - -- ......- - . - - - -.. - . . .- - - .. - .. - 

TABLE 22. Otlservcd and (in ~x~renrhesrs) cspcctcd LnIi  
phc!toty~,cs cf 11~.rcnts anc! i~rogcny  in rainl~nw trout mat- 
i n g ~  a.isunling .\[orldclian inticritarlce. 

1372). l1l~ct!o!).pic cicsignariol-,s give11 ill these papcrs 
arc rc.tzi!lcd ilrrc. 

T h e  pl!cnorypcs~oT InosL of tile systems studieci E:~-I,?: 
a re  co:lolnil~anrll;, CS!~~.~YSCC! !J). starch gel C ~ C C L I ~ O -  
pilorcsis (i.c-., a!l a!is!cs of a g c ~ ~ c r i c  s;:stcr~: arc  full>. 
esprcsscd in I~c tc rozygo~!~  irlrlividual.;). 'T~ILIS tllc 
presu~nccl gCriC>L).i>C C i l l l  !'c i~~tcrprc-:cd directly fi-om n 

-. .. 
pivcn pl~cnot!.jlc. II le c!r~l:i i;>:. the f:l!ly codolninnnt 
syF!cn~s n1.c ~ i i . c ~ i  in 'i:ni)l[%s !ii :?,:~,oug!l 32. 111 :~ICSLI 

s).stc111:? r l ~ c  o!~.;!.rvccl pi1iw;i!.pcs ooT t l ~ c  !):Is~:JI~s and 
prcr;;c~ly 21.c l):.r.,hc~~!.~d ;~:ld tllc, csj,cct~ci r~~tnl!~c:.s I)!' 

j ) r ~ s ~ ~ ~ y . . . . . . > l ~ ~ i ~ ~ 7 ,  :ill.; hi1111;lc. 1 lt,~~clrli:~.i~ ~;I!~[LI.~I.;IIICC:-- 
are  S ~ I O \ L - I I  in l ) ; l ~ . c ~ ~ t l ~ r ~ v s .  11; S? .SLL~~IIS i~~\.u!vi?g I \ \ .~I  

al!::lcs, a!! 1.1 i l . c .~ .  ~:os~il!!c pi:v.-.c~a.~-tc:i (rlii: t\\.o 11o:no- 
Z ~ ~ I ~ L I S  ~)!I(:I~,o[v!.:L~s ~ L I ! C ~  ~ 1 1 ~ :  I ~ ~ ~ L < ~ I . ( > ~ < ~ ~ ; Z > ~ C . )  an: I i s ~ l ~ l ,  
n l t l ro t i~ l~  ::ol,:t. nf' t l~ ( , . ; c :  !rl~c.~i.o:!.;)c.:; !rin!- 1:r;t I,c (.x- 
~ C C L ( Y !  1 0  orc, t~r ~ I T ~ ! ! I  ti1c.3~ il~:~rii~!;s. Si~liil:tl.ly, :ill bix 
possil~lc. l)lic.~:o:>.~-~c.s ;II.~. lisrct: i l l  S!.stc.rl:.i i:~vujvi~i;; 

--- t!1rcc :ill',!!.>. ~ : f ) l l ~ ! ~ ( ~ l s  :11-c (Lltrt I-l~ol11 < > i l C  <?I. 11101~~:  

I ~ : I ~ ~ I I ~ S  \ \ . I I ( , : T  l > t i r I ~  i ~ i~ . t .~ i ! s  11:i{.t: t l ~ :  : ;GI I I IC  I:OII~[:X!,- 
g011s ~ ) 1 1 ~ 1 1 ~ ~ 1 ~ : i ) ~ * .  

Pacific Salrnon 

Eazh of t l ~ c  socltcyc sairnor~ I 'GlI cr-oscs (Table 16) 
involved a hctrrozygous individual 1vit11 a colrlrnon 
(EB) f:orncz);~o~c. rlltl~origll none of t !~c  crosses 
tleviatcd signilicznt:>. horn cspcctcc! r;ltios, a n  c:icoss 
of honlczygo:~s p:.ogc:ny \:.as found i r i  n!l tll:.cc rriati~lgs. 
T h t . 5 ~  deviatioils I,ccome :;igniiical~t when tlic data  arc  
poo!ed (Chi-square -4.0.1-, ~ C ~ ~ C C S  of f rcedo~l l= 
1, .05> I' for chi-sclu;:t-c test > .Ol j, suggesting that 
sorilc scicctive f;tc:c,r fai~orcd :!lc 13D plwfiotype. 

T h e  ratios of 1'0 pl?rncit?./jcs in cl iinnok salriion 
progcny (Tal~le  17)  appto:<irnatc cspcct-rd cnlucs 
based c;n pnrcntai pi:cnoi);pes. ? ' i~c  os iy  qua:i:ativc 
esception ;o llcriclclian inlicritancc i r l  ail of :!~cse 
rnatings is secll i n  !ot 5-10. In the ; \ t lxBR cross, 
only hcrc-soz),go?~s progeny are  cspccted ; l~wivevc~,, 
one l%11 individtiai was fo i~nd  in this lot. I t  secms 
mosi !ikc;y ~ h a l  :Ilk irldividua! is from another lor and 
had Lecrl ;)!aced in the \ul>sng lioldinz tailk bccausc - 
the rcniaining i~ldividuals al-c all of thc expected 
p l l e l~o~yp~: ,  

With  the possildc exccptioc of lot 53 ,  ail of the ratios 
0frTfll pllt,liot).l)~: of coho sajrnoll progcil)' (Tahic 18) 
c ~ n f o ~ . ~ ?  clascly to cspcctcd ~ a l u c s .  '4'lii:. stlpporr of 
the assu~nlition of ;\lcncle!i~l~ ir:!lcri.tancc of echo 

6. . a r ; k  ....... ......: .,., ,. .,.* :i2:=:: PLL. - -:IS ,:::::j::> \,-2,y 5:.:. :;-.2:< c-.::;-;:,,~:..-~ 

~ s c  oi't!~is system as a pol)uiaiin~i. rna:lcci. in ;!;is spcc;ics. 
Tllc nia:.kccl clizct-etlccs in c l i s t r i !~~ l~ i~ i?  o r  tr2mkrrins 
bctwccn F'~1gci So~lncl a:id Co1uint:ia Rivcr cohd 
(Ut t r r  ri a!., 1970) indicate that this s):strrn shouid bc 
useful fur conipnrisons of popu ln t io !~~  scpnrarccl b y  
rcla~iveiy smal: distances. 

Rainbolv Trout  (Steclhead) 

T11e r?u~n'oe~:s of progeny of [he dilfcl.cnt TC) 
phcno~)-pcs ('l'nl~lk :9) all appro2.ch rxpoctcd valurs 
ba.scc1 oil the ],i!eliotyj)cs of tl~c. pnrc1lt.s. Sk7c n.c.:.c 

fortllrtxic: i l l  fillcii:~: ~ib-o 13C: phcnotypcs (;I rcasnrlaljly 
rare p!lrno~ypc in O L I ~  stnclis) arlio1l.g our p ~ r r n t  f?s11. 

r i l t l~~~i : !~  i ~ ~ ~ ~ n l ~ c r s  of progcl;y of both Trn crocscs 
('Cal)!c 2~>) fcll :\-itlliil nc~ci.i)tal)lc Iilnits, :ilc c!oi:'!:lc 

. . 
I ~ c ~ c ~ o ~ ! ! . ~ < I I I s  c~.oss (1 31 3;< 1301 j al)!,:.o:~ci!cd ~ ~ ~ r i l - .  

ficaltcl. (i.c., cliclr~r~c : i 1 I ~ 1 1 t  r!ot : L C C ( J L I I ~ I  f;)r. diiL:~.ciicrs 
Lct\\.cet~ cil~srrcc~ci ancl rxl~cc:t;~cl--.?> i' foi. c l l i -s ( j~~x~.c  
lest > .Or:). S!~r ,~~ic i  t!~i:; ti1.11~1 p~,:rsi:;~ 111>,3:l CILI.~!ILY 
s x ~ > i l ~ l i ~ i g ,  7'f11 I I - I ~ ; ~  111..0\-~ IIYL-[I.II i l l  c l cn~ons~r : l t i~~g  
c!&c:!s of ril\i~.orl:llc.~itn: va.~,i;l\)li.s as  it. i~:ts ill \.o:cs 
('l'n~~~:tl.iri all(! l<i-c*l)s, ;!)tin) and as 11;~s 1,cc.i~ s11g2cst~cL 
fbr skipi:lcl; tLl i i cL  (I:II.~IIIO ~IIIC! 1iil11g. 1!)61$). 

C>~liy oni: o f  o t c r  S ~ L L ~ \ I I ~ I ! ~ ;  ~.:~itlI>o\v ~ I . ~ - I I I ~  11;1(1 a 
!ic.tci.~,~\.::i!~r.: !;C; :'I? I I L O  or 
;)licr!~~t>.ji~:s ~ I I I ~ O I I ~  its 1)rog~liy ('i'al~lc: 2 1) cIL..II.!! in- 



c1ic;:tcs ;\!c.r~dclin~l irllrcl.itnncc, 
Bor 11 iiznr ins:; in>:olvi:!:; :,!>I ! 7:nriants ('l';!l:le 22) 

\ \ , C I - ~  I)c~\\.I.(:II t i o m o x y ~ o ~ i s  I~2' ' ll?' '  rllnlrs arid 1?"I3"' 
fcmalcs, i l l i  progrny t c ~ r c d ,  as csl?cctcc!, h a d  
~ ic tc rozygous  (I:":$'") p l ~ r ! i i ) t ~ p c ~ .  

A po.;si!>lc cscc.ption I(-) tllc: ru ic  cf c:odol~:i~~rincc 
occ1:l-s in 1iI)I-I variants  or i.:~il:Lo\i. tro1:t. Bnilcy 
ct al. (1970) !>!r>::r\.cc! t h ~ t  :\yo loci of r;~ii-~i>o\: t rout  . . 
a p p c a r  to coclr f21. 11!111 :.l~ijani!s (i!') glvili:; rise t o  
acti\ ,c C I ~ Z ~ I . I ~ C S  li;i\.ing the sarllc cicctl.i)[)ilore~ic 
~nohi!ii\ . .  Onc  o f  :l~rw loci z~lso C O ~ C C [  I:- >ii al!i:!i~ 
subuni t  jij). nccairs6 t!iu 3' sul iu~:i t  :\.as :;yr!i!icsizcd 
irl z!l ii~cii\.icl~~;ils, i t  \vns ii;lpc:,:siLic to ( i l ~ c i i ! ~ t i ~ c i y  
diffcrcrl:iatc bcr\vccn Ill?' 11ctcrozygo;cs >.lid Eli 
homoz)rg~tes .  (LTsing dcnsi trometr ic  ~ ~ l c i i ~ o d s ,  
Uaile); c t  al . ,  1570, \\!ere a l ~ l c  to q i r a ~ l t i t a t i v c l ~  dic- 
fercnriatc thczc 1st-o gc:lot).pcs a11 t h e  l:a<is o f  cliIl'crc11t 
inten5itics of s taining oi' b ands  ilzvirig :l:c :,arr.c 
rnol~ilitics ; o1:r Alil!-I pilc:~ot::pes do not  a p p e a r  t o  
reflect thesc difTcrcnces a5 c1c:arl.y.) In  spi tc  of  this 
limitatifin, o u r  ?.fI>H d a t a  ('i7ab!r 23) su11po1.t tilt: 
hy~:otllcs;s o f  Xicildclia:1 in! lcr i ta~~cc.  'i'hc I~c t c ro -  
zygous p a r ~ n t  v,.a% tzkcn fron: a p o p ~ i l a ~ i ~ n  \vbt:r-c t he  
fi-equency of  tlic XIIJI-I ~ a r i a n ~  \\-as rs;!so!ia!,iy lotv 
( p r ~ p o r i i o i ;  of' \-a1.i-I:: LIDI-1 pllsr.ot:-pcs--0.17) ; it 
j~,..:.~i~:::.G.s:.:;. .L:-;::>: li!;c[.; i!:?.~ .its c + - ~ ~ : - : : > ~ ~  -,,s.:$s !<fi'. a-' , I  

( ra ther  r ! im  Eli). T!lc progc:xy d a r a  ind ica t ing  
approxima tely equa l  =umbers  of I ~ o i c o z  jgous anr! 

~ P ~ C . J . O Z : ~ _ S O U S  individilals are cor.sistcnt \\.itll this 
assurnpticn. 

TADLL 23. 0l:servcd and (in parcnthescs) espcctcci 3iD'rl 
phrnotyl)cxolp?.:-cnts and progeny in rainbow tl-oi:t mat- 
assu;:;ing XIcndclian inhcl.itzr:cc. 

- - .- . -- - - - - -. . - - . . - -. -- - -. . -. - - - -. - .. - - -- .- - - - - -. - - - - - -- 
. Phenotypes 

Pro~cny phenotypes . of parcnts 
- .- - --- - - - 

I.ot B'B' Bl3' hiaic Female 
- -- - - -  

s1-18 20 (22.51 25 (22.5) IIB, B'B* 
Control 68 0 B'B' 3%' 

INFEREXCES I:ROM VARI~:S.I- DATA 

Data iioi:l cach o r  thc crosscs clcscribcd a1;o::c a r c  
consIs~.cnt 14:ith ail azclin~;)tioli of llcnc.!cli~.il  i i l -  

1icrita11,:i: f:ii- thc  gc11c.; ro!?:i.n!ii;lg d ~ c  ol),:c:-i~cd bio- 
chemical  v.lriniits. 1'I:ir i i : ! t l i ~ ~ ~  -,\as :sl~cctcci a n d  
v i r t t d ! ~  ~ ~ ~ ! l ~ i i l ~ i l l : ~ ~  L;:? ] I o s ~ ~ ~ ; ~ ~ ~ L ~  i.fi3t ~l lcsr> v3ria11ts 
coi:Itl bc ;il-tifhcts rc.I?c.crinl_: c!iiFc~-c11i r:~lvirc);~~nc:ntal 
s t t - c . ~ ~ ~ s  { :~~~I I~ I I : ; ! I  tllcy t~i:l>. ii~clir(!ct!;: t ~ ~ ~ l l ~ ~ c t  t.rivir011- 
r.lcnta1 diil:,.:-c,::ccs ~ll:o~i:;l! !)!-c>ccis:rs of r i a t l~ r a l  
s d c c t i o ~ l ) .  .L'l~c clsta a!xo \!i;;srsr tiizlt  rlicsr va l - ia i~ ts  
c!o nnt  vary  i ~ :  c l~ inook  s ;~ l l~ io l l ,  c o i ~ o  s;l!nic!u, sockq . c  
s a h l ~ o : ~ ,  i ~ o r  i:i rai:~i)ov; t ~ ~ n i t  Ix~t -+ \~c~, -n  tlic . ~ I I Y ~ I : ~ ! C  IiCc 

I ~ i s t o r ~  ;ta:;c anrl t i ~ i l c  of sprr\:.riing. 
'I'llc c!;l:a givc s trong s~~!? l?or t  for h y p c ~ t ~ ~ c . ~ c s  of 

:\lcticicli;ln i~ll!cv.it;l~icc for sii31ilai (p rnhnl~!y  11orno- 
lo;;.oi~s) variants  of otllcr s ;~ l !~ lonid  spccic:s \:!;crc 
f n ~ n i l y  d a t a  1lzvc not  yc: 1;ccn o\,!aillecl. S1ir.1; 
varinllts \\-c !I;-:vc srutlicd i~n:li:;lc: LEI-I 01' sockcyc 
:nli~lnn (1-lodgi:!s, ;11ncs, nrlcl Ut t r r ,  1963j, P G l I  of 
raii~i,a\v t rout  (l<o!)crts, \ '!~li~?as, and Ollno,  iC'G'3 ; 
U t tcr  ant1 T-Iorigir~s, 1972), I,IlI 1 liar-iailts of tllc 13? 
l o c~ i s  i i l  churrl s3lmoll and c ~ h o  salnlon (U i t c r  ci a!., 

I9  72 j, al ld h IDFI \ :x ian ts  in  pil~li sa lmoa  (Ut te r  ct  al., 
i!37Y?). 

I t  is no\\. possi l~lc  to cstc;ld :rsc i?f thcsc vn r i a i~ l s  
xvith incrcahcd conliclcncc i n  1.1lcir genetic na ture ,  
;i':iel:r use in racial studies lias been weil ~ O C U ~ , I C I ~ L L " L ~  

(C t r c r  et al., 1972) and \\-ill cor~t ini ic .  StutlIcs of 
possil~li: gcrictic Jinliages in r.ain!~o\v trot11 a r c  in  
~ : ~ O ~ I . C S I Y ~ L } : ~ I ~  ou r  stocks. 'T!lc variants  also itre 
po~c!ltinlly il:l;:ortali!. s t u c l y l ~ ~ g  p~ssi l , lc  sclccti\;e 
factors that infi~!.cl:ce the i r  prcscncc in diiytl-cilt 
c n v i r o ~ l r n c n ? ~ .  An  u i ~ d c r s t a n d i ~ ~ g  oT thesc factors may 
lead  to a mucl l  clcarcr andc~.stnnt l ing o f  t!le signi- 
ficance o r  thcse I~ioclrcmical  g c ~ c t i c  val-innts in 
i~opula t ions .  
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sockc)~ sdmon. Cornp. I:iochcrn. Pi~ytiol. :ili(i!: I!)>-199. ~)rCdiCtit.l;12 :r\.c.l.C po.Fsil)lc using GI-I ;is a n  in- 
197 :. Ijiocllr.nr!iral v~ ; i a :~ t s  in ~ 1 1 i r  I'acific hai;c. diC2tor. 1- /' 

IXl'J.'C, Annu .  l<rp. l!)i;9 : 112-1 13. \\'!~cl.caz S.\ I antigcil is t i~tcrtab!c in thc ovarics of . 1972. Ilioci~rrlriicnl g~:nctic v:.ri.t~io~~ at six loci in all trig11 sc;~s sockcyc salrrion i\.ith SAi an:igt:rl in l~ lood  
four slvcks c;f rainhoiv ti.n:~r. Trar?~.  ,.\III. Fish. Soc. 101 (3) : (SAl+), so r~~ t :  fist1 \\,irhortt dctcctablc S L I  nncizcrl in 
49 t -502.  

blood (SAi-) did 11aI.c tlctectal~le S h I  nntigcn in UTTER, T. L.i., TI. 0. I-I~>:)GI:<X, ar~ci :I. C;. Jor!sso?:. 1372. 
n~oc,Lcc.ic2i sl,,tiirs o!.,;rilc.lc difii.rl.nct.s spccics ovaries. 'To assess 01-aria11 S l I  antigerl a; a maturi ty 
stocks of fish. ISI'I-C:. A n n u .  11~3. 1370 : 91:-101. factor, \\.c csnrninr:d t11c rc!a~iotl bet\vccn l>!oocl a n d  

gonacl S l i  antigcn. 

P I - T U I ' ~ A K \ ~ -  GOS.lDOT'ROI'IC: ACTIVITY 
Asj> O\."il<I.'\>: Xi  r1C;l;SS i:C)I< PILL- 

DiC-I'Jh-G .\GI7& ;\?. l[:l-L-Ll<IT'Y 01: 
IIICEI S L I S  hOf;l<E'iI: S ,?L,h iOS 

b y  JVilliarn D. GI-ccnlund, Hzr-old 0. Ilodgins, 
and  I ~ ~ t l ~ t ~ l  :I. Elooti* 

Prcviislis srudies aL tht: Satiorial Mat-inc Fislacrics 
Service (NJL1:S) lal!ora;osy in Seattle of a ~na tu r i ty -  
relatccl 1i~:oprotcin (SJ I  ari:igcn) in ft:niale sockeye 
salmon 'bloocl (liidgiv:1)-, i9G1 ; Hoclgins a n d  Utter ,  
19GY) and  of gonadorropic t~ostnonc (GH) activity in 
pituitnr); g la i~ds  of sockeye and  chuiu salmon (Gron- 
lund, 1959 ; Cron!u:!d anti I--Iocl~irls, 1970) 11avr - deri~ons!ratcd that  I>o:h 111-ovidc valid cl-ircria for tlic 
idclltiEcatio~l of nlaturi~ig fish ta!ien a t  sea seircral 

-- 
- - - l ~ ~ ~ ~ ~ . .  L r - r r ) , . ~  - ~ s ~ I : : I ~ ~ L : ~ _  p (y ;!!::<~I.I-~+.~.A fclrr.ca5ii~lz . . .. 3, ,,I .., . >., .--, ... . . -. .,. -. . . . < ,  

i- -1- 7 .  7 ~ ~ ~ ~ i i ) i . c  i'uiis 5o:n iilg;i;s<as s a n ' ; p l i ~ i ~ ~  d r ~ t a  on a,qe a?  . . - 
maturity o r  sockcyc ~31ii\011 takcn at sen a re  essc~itia!. 
T h e  possibility of d?tcc:i~:g t!le onscc of scs~ra l  maturi ty 
in sctckcyc during tltc !car bclorc sl>n\v!ling lcc! us to 
inves t l~z ic  ;?ituitas). (;El f ~ ~ r t l ~ c r  ancl to Iravestigatc 
thc  rc.i::tions bct\rccrr nntigcns in o ~ z r i e s  a n d  the  
nzatura~ion i)rocrss. 

Blootl S:\I antigen can be  induccd \\.ith c s t r o ~ e n s  
(Arllcs, 1957) in , i~r~i :~aturc  male atld I2znalc soc!ic).i. 
saitnoi; ; 1);ood S l I  ;:ilrigcn can also be induced ir; 
i r n r n a t ~ ~ r c  felna!c rninl~o?:. tl.ollt 1311~ liclt  in inlmatui-e 
feinxlc coho saln!or~ \\.it!: 1)i t1:itar.y cst rncts (G~.onlur~cl, 
1959). T!lc anti;:c'!~ is clarcctrd ir. Lo:!\ tllc i j loo~l anrl 
ovaries of 1nnturi::y f L : ~ i ~ ~ l ~  salmon. nricl its 1:rescncr 
in  blood of 11igl1 SCLLS or:kcyc snlrt~or; is c:ot?iistcnt \\.it.fr 
1;1lo\\,11 2.g~-rr?at::si:y d a : ~  (1~lod~:itls allif Urtcr, 1969). 
r % J. hc GI-! is <i~.tc.ct:.i? i!\ c:~trncis of ~! i ;~~t : i i r :g  sackc.-c . : 
s3~1rloil I ) ~ : I I ~ I : L ~ > .  g!:ir;cl::, a ~ ~ c l  lvv<:ls oS ~.ciivir;.---~~s:tig 
g011~1ci \vrig!r[ ~ ~ ! : ; I I I : : ! I ~ : ~ [ ~ O I I  i)ic?nsst!.s--- a rc  c<~r;sistt-r~t 
\*+ri~ll G~!I:.I. ~ l i x r ~ ~ t - i t y  cr.itci.iri (Gso[~I~II IcI  i1:1d IIocl; ; i~~s~ 
1970). 

Ilcc:;la.;c. ot' !ack ~r scn.;i~i\.i~y. t11c 1)ioars;xy 11y I:onn(l 
i\.cigl~t : \ I I : ; I ~ ~ ~ : I I ~ A ~  ; , ) I ]  t:..(:d ILjr (; 11 \ ~ C I . <  I I ~ ~ I  :t!~pii(::tl>lv 

-1 
to i~t(l i~. . i~i~:: i i  l ? i t i t i t : i ~ . y ,  ; , l , ~ ~ l c i <  I.:,t,[~t i~i:;i: >C::LS sc[.kcb.c> 

. . 
ail4 a I I I O : . ~  ~ c , ~ I > I  t:i.c- !L.:,( is. :::; II(YX!C-(! ii'c~;:i.Iic'r r n ; ~ r \ ~ ~ . i t y  

T h c  ptir-posts of the prescnt studies i\.erc to: (1) 
csaminc oixr ian  and  serum proteins fi.om maluring 
sockeyt: s:-d~nor~ to dctcr rni~ie  how many ovarian con- 
stitacnts \ r r rc  detcctpd by anti-S,\I sc1.a. a n d  to make 
p r c l i ~ n i ~ ? a ~ . y  inves~igntions of clleir physico-ct~emical 
propcrtics far use in identificatioll or ~ l ~ c i r  roles in thc  
maturation process and (2) invcstigatc a nc:v GI3 
assay procr!dl~rc based o n  radioactIvc phosphorous 
("1') uptakc i>y irntnat~irc salinonid testes. Using riiis 
method, 11.c examined tlic GI! zctivit); of individual 
pitcitary g!a!lds of high seas snckcye salmon. \\:c alsc 
partinily rl~ar-acterizcd tllc !ios~nonc as a firs: step i n  
thc de\,elo;:lnellt of ilntnunoci~rnlica! assay pi.ocedurcs, 
i*:hich a:.(: e'xrremcly sensit i i .~ ancl car, Ijc used to 
cjuantirate GI-I activity irl blood as wcil as in pitui- 
t.iries. 

Ovar ian  S3 I i'.t~tigen Tests 

Salrnr~n cnpt:~r.ed a t  sea on 1967-71 ct-uires of the RV 
Gcorgc B. Ii-tii~ \rere frozcn \ r l~o lc  al-kc! ti-anspostecl to 
the  Nl l i -S  1abot.aicry in Scattle. The fish %.ere 
partinily thnl.rcd and  ovaries rcinovcd. Ovaries 
were eiihcr llon~ogi.t:izccl \viih phc:;>i~atc I>:llli:i.cd 
physio1cl~;ical salinc ill a glass h a d  !ion>o~ciiizci, i n  a 
:ncchal~icai I:oillogcnizer, or  \rcrc cut i i ~  smaii 11Icces 
and  c r ~ ~ s l ~ c c l .  ril! mctliocls gave essentially thc same 
results. Tl;c sa1i:lc cstlxcth \\.cl.c t!!cll testcd i'or SXt 
ant igc:~  IIS~II :  tl:c irn1n~1notlilli1si011 t,..;t. that \\.ns uscd 
witll i):oocl ( l l i t l p a ) . ,  J<lo~ltz, a n d  >.I~r.lrsul;~oto, i962). 

Ovnrian SlL Antigcil Purification 

0varic.s l i c ~ i ~ i ~ d  6.0111 fci~~;\!c: sockryc sai::lo~i cnp- 
t11sc'ci 01: i l l s  hi:;i~ scas a r ~ d  Iic-l~t in frozcn stor,;gc: ;:.crc 
proccssrcl !)y i t  i~:o:!ifica~loi~ o S ~ l t c  riicti~otl cl~~sct~il;rcl by 
\\'allnrc, ,J ;~s~:t l ,  ant1 I<iscll (1965) fill. st.[,,\~.;lrion atld 

. . pt~riiic;x[i<)~i or !~ l~o .~v i t i t~ - - - ;~  protein ~ O ~ ~ L L L I I I ~ I I ~  11igIi 
I>cI,c(::I : :I~~ of l~l~osl)!~oroi~';--fi.o!ll ty>:s oi' scvcral 
\.cr.tc.l)~.:llr sl~vcics i~icii:cli~)!; ~ ~ . ] C O S I S .  :\s 1) ;L: ' i  of 1.11is 
l iroccs,  ~ v ~ ~ t t ~ t ~ - i ~ ~ : ~ i ~ l ~ ~ l ~ l ~ :  111:1[c1.ial \\.l:icll IIIL:~.  ~ t l l cc !  
t11c " 1>11;-~~vi~ir1-li!~i~vit~~lii1l c.c)~~!jjI(.x " is sc.i):is;itcd. 
IVc: p:,t.\,i~!t~:.!!. C,111t?ii t!l:>i ~ > I . O I . C ~ I I  t~~:~.tc~irl l  ~ I . ~ I : I  III:I- 
tlll'e ~ ; l l l l l ~ l i  l ! \ ' . l l .~ i ' . ; ,  t;c't'illi)~ic.,:ll\. c~'o?.\-I~:'r~<:li\'~ \$.ill; 
S ~ : ~ I I I I I  Sill :~~itigc.!i, is \\.;:tcr irl~o111I~ic. 'i.liis in- 


