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This r e p o r t ,  t h e  f o u r t h  i n  t h e  series of 'Nsxarterly Reports i n i t i a t e d  
in July 1946, presen t s  not only a summary of' lthe b i o l o a i c a l . i n v e s t i g a -  
t i o n 3  gf F i s h  and f i s h e r i e s  oonduoted by t h e  Div i s ion  o f , F i s h e r v  PiolOlTg 
dur ing  the. msnkhs bf A p r i l  t c  June, i nc lus ive ,  of the  f i s a a l  year 1917, 
b u t  ~ l a o  a General remiid of t h e  proyress  of i n v e s t i g a t i o n  du r ing  t h e  
e n f f e  f i s m l  year.  I t  nay, t he re fo re ,  be tormed prope r ly  the  annual  
r e p o r t  of t he  Div i s ion ,  

'In a d d i t i o n  t o  p re son t ing  a reoord  of .  r e s e w c h  a c t i v i t i e s  and 
admi9iEtrat iVe f u n c t i m c .  cf' tho  Div i s ion  for f u t u r o  roferenca  t h i s  
Ser lea  of Q a r t s r l y  Reports  i s  in tended  t o  s e rve  as a med im o f  ex- 

qohar-ge of in format ion  among the  wide ly  s c a t t e r e d  members ot' t h e  r e sea rch  
k a a m G ~ n d  t o  ovorcome 40 ~ o m e ~ o x t e n t  t h e  eff 'eats  of i s o l a t i o n  of ind iv idu-  
a l s  and srr411 groups of worker8 who have r o l a t i v o l y  l i t t l e  o p r o r t u n i t y  
for persol?.al conferencon and few o t h e r  moans f o r  Rn in te rchange  of ideas. 
While the r e p o r t  may be of int3rec.t; to  o t h c r  workors i n  the f i e l d  of 
f i s h e r y  saienoo,  it i5 ir.tondod p r i m w i l y  as ,a kiousc! organ d i s t r i b u t e d  

' t o  ~1.1 members of the s ta f f  of tho Div i s ion ,  

Another i n p o r t a n t  piirpose of these rsimrts is t o  permi t  o u r r e n t  
a p p r a i s a l  of the p r o j e a t s  of r e s e a r c h  underfaken, t he  progress  made 
In t h e i r  d a v o l o p o n t ,  and t;ho r e l a t i v e  valne of the v a q i s l s  e f f o r t s  
t o  tho broad f i e l d  of conserva t ion  i n  gentsre: and t o  t h e  Rpoa,if.io f i e l d  
Of development*Rnd p r o t e o t l o n  of the f i s h c r y  rosourco6. 

The cletail.ed r e p o r t s  of the a c t i v i t i d s  of tho f i e l d  o rgan iza t ions  
and invos t i g s t o r s  whioh follow should some  these sevoral purpoass I n  
va ry ing  d c g r m ,  b u t  i t  shc.uld be r e a l i z e d  that; the s p e c i f i c  b i t s  of 
s c i e n t i f i o  informat ion  inoludod i$h  an  aacount  of the  r e s p e c t i v e  ac-  
t i v i t i o 8  Bra i n  n e a r l y  0.11 c ~ g ~ i ~ b " ~ s h ,  ken ta t ive  i n  oon;t;ent, and 
f r n p m t n r y  i n  scope. The r o s u l t a  of mnny of the i n v e s t i g a t i o n s  hare  
r epor t ed  w i l l .  he prcnsntod at; a later tiino ir, formal  p u b l i a a t i o n s  a f t e r  
thoy h a m  been thOrtuf$~ly s c r u t i n i z e d  f o r .  adequaog of method, accuraoy 
Of R~AIVCIS, arid coundness of i n t e r p r e t a t i o n ,  U n t i l  such publ ica t ione ,  
reviewed and nyprov+>d by t h e  Serv ioe ,  are i a susd  it would pe premature 
to j t i i lgo arid alrrlliiatm the  ve r ious  resoaroh p r o j e c t s  eolely on the  basis 
of' the irrfI:,rmation hare ,  preserited. I n  t h e  immtimo,  however, a f ree  
6xchar~fPo of coximont arid' o r i t i o i s m  among the members of the  s t a f f  i s  
cord i RI 3.y we 1 o ornod. 

The, f i f i  os1 y s a r  o f ,  1?47 may bo ohnraotor ized  a3 a con t inua t ion  
Of t he  per iod  of t rans ' i t ib r ,  from war t o  peaoe. The ooncentratdon Of 
a t t o e n t i o n  on the r e soa rch  ob j ec t ivep , .  t h e  assignment of personnel t o  
un in te r rup tod  h v o s  t i g a t i c n  and the  oompln t i o n  of the uonsidorable  
backloc Of' r e sea rch  r o p c r t s  i n t w r u p t e d  by the war hno not y e t  achieved 
the full o f f i o i e n c y  end oomplotenass dos i red .  Durin? almost tho  e n t i r e  
year moat of t h e  b i o l o g i s t s  a t t a c h e d  t o  tho staff's c?f' t he  North F a c i f i o  
F ichory  InveP t i ea t ions  Bnd t h e  Cent ra l  V a l l e y  I n v e s t i q a t i n n s  ware de- 
t a i l e d  t o  Roeis t i  t he  Coordinator  of Rivor Basin S t u d i e s  i n  t h e  
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p r e p a r a t i o n  of a ve ry  l a r g e  nwnbk of r e p o r t s  f o r  the c o n s t r u c t i o n  
aqencies  on t h e  e f f e c t s  of river impcundmnts m d  o the r  engineer ing  
developments. Personnel  s e r i o u n l y  needed f o r  invea t l gRt ions  i n  J l a s k a  
ahd i n  a number of o t h e r  areas were ' d i f f i c u l t  or impossible  t o  r e c r u i t ,  
and the sho r t age  of t r a i n e d  workers .was f u p t h e r  accentua ted  by t r a n s f e r s  
o r  d o t a i l s '  t o  va r ious  m i l i t a r y  ac t iv i t i e s  and by emplo,yment i n  miseions 
c r  exped i t ioaa  t o  f o r e i g n  coun t r i e s  . Const ruc t ion  o r  r s p a i r  of phys i ca l  
f a o i l i t i e s  was d i f f i c u l t  or. l c n g  delayod, w i t h  8correspondinF impairment 
of r e s e a r c h  work depending upon them. Toward $he end of the f i s c a l  yea r  
s n c e r t n i n t i e s  w i t h  regard  t o  appropr in t ions  r e s u l t e d  i n  tho our tn i l rnrn t  
of the s ta f f  find c l o s u r e  o r  au r t a i lmen t  of s t a t i o n s  and p r o g r m s .  4 
Congressional  mandate t o  r eo rcan ize  tfis r e s e a r c h  program g ~ d a  irppetus 
tc. the Service-recognized need f o r  a rea l ignment  cf  t he  resoaroh  k > r , p n i -  
za t ion ,  and much thouqIrit rind a t t 'on t ion  was given, fo l lowing  t h e  staft' 
oonferenoe i n  mid-year, t c  t h e s e  problems of r e o r p n i z a t i m  whioh boro 
f r u i t  ctarly i n  t h e  fo l lowing  f i s o a l  7 ,J 00.r 

P a r a l l e l i n g  tho s e l f - a p p r a i s a l  and s e l f - c r i t i c i s m  w i t h i n  t h o  
Se rv ice  and t h e  Diviairon which .has d i s tu rbed  Rdminis t rn tors  * m d  in -  
v e s t i g a t o r n  a l ike ,  a l a rgo - sca l e  a n a l y c i s  covering the e n t i r e  f i e l d  
of g o v e r n m n t a l  and p r i v a t c  reGearBh has been under way by the 
P r e s i d e n t ' s  3 c i e n t i f  i o  Qesoarah Board, 
t i o n  and oompleting ques t ionna i r e s  f o r  thio FoRrd a oonsiderable amount 
of in fo rma t inn 'bea r ing  c,n tho s t r u c t u r e  of the rk!vision'c r e sea rch  
program was  comptled. 
i r i t o  t h r e e  c a t e g n r i e e :  
(a)  fundarnrntal rznd (b) background, ( 2 )  appl ied ,  Rnd ( 3 )  dsvelopmcntal ,  
it was f c w j . 3 ,  for e x m p l e ,  tha't; t h e  resecirch prcigrcun cf' t h i s  Divis ion,  
judged by the  m o u n t  Gf fund3 allotted t?+ each f i e l d ,  i s  d iv ided  as 
fol lmrs  : 

In -p rov id ing  fac tua l  inf'orma- 

C las s i fy ing  all. f i e l d s  of s c i e n t i f i c  r e s e a r c h  
(1) bas i c ,  w i t h  i t s  s p e c i a l  d i v i s i c n s  of 

1. b a s i c  Research 39 0% 

Ovc r he a d 6.3, 

Grand Tota l  130 0% 
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It w i l l  Be no ted ' t ha t -more  than  Mlf of the  work of %he Div i s ion  is 
concerned w i t h  a p p l i e d  research and t h a t  mor@8%hird of t h e  remainder i s  
baokplround rcsoarqh.  
OPmental f i e l d  o r  i n  the  f ~ q d m e n t a l  f i e l d  of pura scioncc,  a l though many 
Of' the s t u d i e s  conduoted a r e  of the  h i i h e s t  t h e o r e t i o a l .  importance. Back- 
P o u n d  and app l i ed  r e s e a r c h  is regearoh w i t h  a purpose, knd it  i s  f o r  t h i s  
r a%mn t h a t  v i r t u ~ l 1 . y  a l l  of ou r  eff'brto ape o l a s s i f i e d  i n  %hi s  my,  The 
P'rPoso ever k e p t  i n  miAd i s  the  diaobvery And deveJopinent of moans and 
SYs*em of manavinp; 
and Permanent p roduc t iv i ty .  * 

L i t t l e  opportuni'ty is affordorf f o r  work i n  the  develr  

. fishery7 r e s o u m e s  t o  assure t h e i r  oomplcto u t i l i m t i o n  

Fun(!s f'or the support; of thosc  a c k i v i t i e s  during the f i s a a l  yea r  1847 
incrckscd  apprec iab ly  over thove availab3.e dur ing  1946, a l though a large 

'bra Of these  f indo  was dor ived  by tmnsf'er from ccns tvuot ion  agonoies f o r  
backkround arid app l i ed  studies i n  oonrec t ion  with wate r  impoundments . 
f o l l W i n g  t a b l e  p re sen t s  R summary of tho funds a v a i l a b l e  and expended during 
the hw ' f i soa l  yea r s  ' f o r  the f i v e  hud,n.otary p r c j e o t s  for whioh they  were 
"PPropriatmd. 

The 

11.4 , 

115 
116 
:I.? 

110 

Inves'tipa t ioris : 
Regular 
Trans f e r  ro  d 

$3  3 8,000 
2 95 , 500 

928,Sr)O 

115, GOO 
5 3,oc;n 
40 , 200 

%!3,@00 

---r 

qC5,300' 

I/ 
$.3 32 ,000 

190,600 - - 
522 , 600 

115 , t O C j  
5 3,000 

27,000 

40,21ic/ 

7?.iA, 500 

3 552,liIO $ 552,000 1/ 264,100 208,300 - 
816 , 200 760,300 

176 , 000 176 , 000 
. I  

49, no0 49, PO0 
47,700 47,700 

34; 0:3 I 34,000 

1 , 12Zj 703 1 , 067,800 



!WdJ$F4& 
Qurinp;. t he  fik,aa,l year of. 1.997 i nves t iga t ions  were cont;inued on 

$he* ned salmon* popvlations of Rr28l;ol Bay and ' the  Parluk r?,i.rrcr, kh@ 
psnk sa1mo.n populations of southewtern ,  Alaska, and o n  the  ?:erring 
populations of I<o$iak, r " rho% :'(illiam ,Sound, and. sou%heas t c rn  !.h31cn.* 
The. c o l l e c t t o n  end analyses of s t a t i s t i c s  of the f i s h i n g  .arms of 
filaska &re  cont imed.  
Salmon Spawninp E reas" was i n i t i a t e d  i n  so17iheas t e r n  E J ~ ~ I C R  

fi new p r o j e c t  "Irnprov,ment; and expnns.ian of 

In Briqtol Ray i m p r k n t  , expor imnt s  were ooqductsd t o  was t i r e  the 
e f f e c t  of g i l l - n e t  meeh of- variws sizes .on the -populations " ~ f  r a d  
salman. 
of considerable value  i n  + .determination o f  t he  magnitude of es- 
toapements. 
d.ata f o r  *ha p-diotion of low abundance i n  the season of 1947. Ob- 
serva t ione  made a t  L i t t l e  Pe r t  'Palter ind ioa te  t h a t  the pink salrmn 
f i s h e r y  w i l l  f'luotrmte a t  B low levdl of abundance cturing 
t h e  next two oyo1,es. 
abundance of' . the populat 
of the major fishing d i s t r i c t s .  iL notnhls reoovery i n  the southeas te rn  
die t r i c t  ha8 been eff  eoteil by th i s  sya tern o f "  mnnagementr 
information r e l a t i v e  t o  t h e  oondition of the vur>ous Alosko,n f isherias 
WAB prepared by the s t a t i s t i c a l  staff for use by mmbers of the 'Servica. 

A e r l a l  phatoq-phs w8r-e .mad9 of m i p a k i n g  salmon whioh provnd 

InvestLgation of red aalma a t  Iiarluk provided suf f ic t ien t  

. 

The herring investigfitiori through s tud ie s  of the 
oontinue t o  

'was' $ble t c j  'Peommmd 'aatch*-qu.ot;us. f'm each 

S t a t i a  t i a a l  

F i e l d  work m s  conducted by staff nernbep i n  Alaska during the 
greater  p a r t  of "July through Odtober of 2946 and Apr i l  through ,Tune 
of' 1947. Cooperative use was made of the Servioe18 airoraft  and 
surfaoe vessels t o  o n r r y  on tho inves t igh t ions .  

I n v s s t i g ~ t i o n s  of the rcd sPJmon populntions of? B r i s t o l  Bay, vrhioh 
were 
somevrhnt l a r g e r  soale Chis :renr. 
quar te r  included oonCiniwd obeemktions a%' Rrboko Lnlm w e i r ,  p i l o t  
experiments op stream tagging of n d u l t  f i s h  and sffeots  of crowdinp: on 
success of snawnin~;, f u r t h e r  experiments on a e r i a l  metraurements of 
spawning ,popukaCions and general ;surveys of' 'lib ' B r i e  t b ~  ~ n y  bpawtfig 'are*.E' 

during hgus t ,  was 122,114 red salmon- - Ikia very olosoly  aprroximntsd 
the *count during 1941, when 125;948 f i s h ,  passad %he weir, Sincn t h e  I 

major i ty  of this' population are individua.l.9.1 i n  t h e i r  f if'th yectr,, 3.541 
%he "parent". yenr. f o r  a considerable proportion of the 1946 f i s h ,  The 
salmon paok of 647,326 00806 in-%he B r i s t o l  Ray d i s  t r iot  W E ~ R  approximctel3' 
I5 percent b'elarr the average number tanii.ioj.gated bu$ urre;Ll wi th in  ~e .limits 
of the  pyediotioril. 

practically suspended duyink the mr period, wc2v pursued on n 
Fie ld  a o t i v i t i e s  during .the f i r s t  

n o  run of rod eklmon through the  Br'obks L6ka %ir, which tcrmint).ted 

is 

Curing the winter months a r e p o r t  on the prediated puna f o r  each Of 

the 4 mafor fishfng d i s t r i o t s  of Bristel RrAy W C ~ S  propared, togethc3r with 
an nnalyeia of f i a h i n g  i n t e n s i t y  whioh these run8 oould normally maintaint 
for  the  Division o f  plaskn Fiahorios p r i o r  t o  the  annual f iBhor iss  hoarin@ 
i n  Sun t t l s .  
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Subsequent ;o the completion of  $his r epor t ,  R survev  was completed 
of a l l  data obta ined  du r ing  t h e  pe r iod  of vqars  when on ly  seasonal  o o l -  
l e c t t o n s  were maintained Find no analysis was possible due t o  lack of 
personnel .  This v a r y  cons iderable  mass of d a t a  has now been l a r g e l y  
c a r r i e d  through p re l imina ry  p ropa ra t ion  and t a b u l a t i o n ,  This mat;erial 
includos snx, size, weight,  mrt age d a t a  f o r  adul t  fish,  opth her wi th  
va r ious  morpholop$cal c h a r n o t e r i s t i o s  f o r  r a o i a l  s e p a r a t i o n s ,  And age 
c.nd s ize  dc t a  on dormstream mic ran t  f i n g e r l i n r s ,  
ti.s t i c a l  dntn on the ir ishore f i s h e r y  has also rece ived  pre l iminnry  t reat-  
mnl :  p r i o r  tr, nncJvfiis. 

tL p o r t i o n  of' t he  s t a -  

D i i r h p  4prj.I "'r. GeorfSe Rioher was appoin ted  t o  the staff of the 
inves t iEa t ion .  
Ra.r and suhsoqvent e x p ~ r i e n o a  a8 h i o l o g i s t  f o r  tho Arizona Game and 
Fish commission v41.3. k r n a t l y  f a o i l i t a t e  Yrogress on the l imnologionl  
nhasos of  t he  invcs t i r p t i o n .  

TJis f o u r  :wars of previous f i e l d  oxperionoe in Hris t o 1  

"r. v i c h e r  find Yrr. Pook, with ternporaqr pwsonne l ,  l e f t  f o r  the 
f i e l d  i n  ?Inye 
h o t t v i t i o s  t o  dnte ,  b u t  the ?rooks Lnko w e i r  has been r e i n s t a l l e d ,  quan- 
t i t a t i v s  l imnologicn l  samples ob%uined, o o l l e o t i o n s  of' migrant  f i n g e r l i n g s  
thken and t r a p s  ii.nstnl3ed i n  the  Naknak and E'viohnk Riaors  f o r  obtclining 
a d u l t  fish f o r  tae;f$nf:, It i s  nn t io ipa tod  thnt; several thousand fish will 
bo tagged du r ing  the oamin? month t o  o b t a i n  i n fo rmt ion  on the tima of 
appearance and s p a i f t o  d i s t r i b u t i o n  on t he  spnwning crounds of var ious  
r a m s  of salmon in s n o h  of theso rivers.  ' 

13n e x c e p t i o n a l l y  l a t e  s p r i n g  brcak-up hns g r e a t l y  hampered 

Coopnrntfon h ~ 8  heon mcintainod with t h o  rosoaroh  staff  of the 
t'.laeka S ~ l m o n  Indwtry, 
nnd Rgsp;ik River arens of the d i s t r i o t  dur ing  *he 1947 6eason. 

€no., who will. conduot s t u d i a s  i n  t h e  hsbngak 

In the pir6uanse of tho sockeye s tudies  ot Karluk, t h e  onurnerntion 
of the mnunl  runs  imd the doterminnt ion of t h s  np.,i.: composition of enoh 
run  hns hrvn c n r r i c d  out o s o h  yonr s inoo 1921, nnd i s  one of t h e  most 
imnortnni;  qnd nn l igh ton ing  ~ h a s e s  of tho Knrluk work, s inoo  it y ie lds  
dntn ~ 4 ? . t o h  nrp hooossnry t o  the  oonduot of %he o t h e r  sub-projects as wal l  
n s  t o  kho i m e d l a t e  c o n t r o l  of the f i s h e r y .  
oror? hv 8ubpro ; l ao t s  3. find 2;vrhic?: R r t ?  so o loso ly  t i e d  up n8 t o  ho almost 
insnpnmblc.  
comprisirifl: m c h  r u n  (cntoh plus csonpomnt ) ,  r\ d o t o r n i n a t i o n  of thd numbor 
Of f i s h  i n  oncli r u n  whioh hnvo bcon produacd by onah of the sovorn l  pro- 
ooding hrood yanrs,  nnd an nooaunt of thc  rctlntivr: oucooss of oaoh of tht: 
va r ious  s i z e d  oscnpomontR ohtninod.  
oount ing tho annunl esoapomont, through ana lyz ing  the catch d a t n  onch 
Y a w ,  
of scalos taken aaoh year from the Karluk r u n  f i s h .  

This phnse of t ho  work i s  OOV- 

Toyethor thoy make possihlo n moosurf3 of the number of f i s h  

'Chcso data aro obtnined through 

find through ob2;nining nnd retiding $ha nges of nn Ldcquats numbor 



The 1946 counting weir fit Karluk conti~ued. i n  opsrnt4.on.zxnti.l 
October 20 by-whioh time the run WLS d e f i n i k l y  over. 
forty-two thousand,  even himdrc?d and sevc,nty~tvo f i s h  passed through 

w i n g  thrt, , season; with 180,472gof <these conqtituting, the 
f a l l  .escmpsment. , "his Was tho lotBrest . to ta l  I os-eapomeht obtained sinoe I 
1922, %%en t;hc oatbh datG became avai lnble  it was do$ocminf7d th;t the 
e n t i r e  run of 1946 to ta led  *only. 6'70,000 sockeyes. 
half tho lovest .  run evcr, recorded (1922), pnd thus mrked  nn alarriing . 
decren se i n  the Karluk popule tj.on. 

Four hun'dred and 
. 

This wns opproxirnntoly 

During tho e n r l v  winter the nee oomposithn of thc run vms deter-  
mined through renrling sonhis obtained. .from Knrluk f i s h  during tho 8umer 
of 1946. Raturn-from-escnp~ment dntn wero brought up tm duto, and a study 
of thesc dntn mndo it sviderlt t hn t  %he poor run. of 1946 m e  cnused by. 
the lopr surv iva ls  of tho broods from"1040 nnd 1941. 
few 6-yysnr fish, and 1941 produccd very faw & p a r  f i s h . ) '  As the rntioa 
of &year f i s h  of one yenr t o  6-yaar f i s h  of the noxt is ro lo t ive ly  
constnnt, it beonme evident t h a t  wo ooulil oxpsot hho 1947 run t o  have 
verv fevr &year f i s h ,  On tho cmrrlge; S-ycnr f i s h  plus G-yonr f i s h  oon- 
s t i t u t e  nbout 93 percent-of the . run  of any'ono yenr. It was ovfdbnt,. 
therefore, that unlans.thc brood year of 1942 proved t o  have boon hx- ' 

t r m k l y  successfu1, 0. very poor run'was i n  prbspoct f o r  1947. h momo' 
randum was propared' and submitted t o  !be Seton Thompson advising him. thn t  
we oould not rea8onRbly expeot 'a run of mom thsn 589,000 f i s h  u.G Karluk 
in 1947, and that it might prove t o  be ooneidor~.bly % 8 S S  than tb% amownt. 

(1940 producod 

*? fu r the r  study of tho data brought the oonolusion %hat,  under 
present product ivi ty  level8 obtaihirig in.Ic;at.luk Lake, we might reason- 
ably  expect tho b e s t  r f h . ~ ~ n e  t o  be abtRimd.frorn Qn escapement ef approx- 
imfitepj '700,000 f i s h , :  tho ptscnpement t o  be divided equa1.i.y between tho 
spr ing and f a l l  rune, 
memoran4um.~ 

Thi8 i n fo rmt ion  was inoluded in tho aforementioned 

T ~ G  '1947 f i e l d  s'eason beghn when Mr. Shuman.and Nr. l l~alson~ Emcorn- 
panied by form temporary EaSiStantS, ' l e f t  S m t t l o  v i& ETavnS f*.ir 
%mepor t  Service a t rp lane  f o r  Kodiak on Ihy 20. .Some dolcry vrnrs cnused. 
by adverse $renther,. bu t  the  counting weir was i n s t a l l e d  and cloaod .nt 

gctt&~. By the end of %he ffrdrt week i n  ihlne it hail hoaome npparent 
.thnt the sprine: run was not de.oeloping v ~ e l l ,  rvid on Juno 7 n t  6:OO P.fA. a l l  
f i sh ing  i'n the Rcrkul?: area  (nnd throughout Chs ontirw Kod'iak d i s t r i c t ) .  
was hal ted indefinitely,  
28, w&#* only 166,479 rod salmon. *Thus tho d i re .  prodioblon seems t o  
ha.lio beon Jus t l f i o d ,  

7rQO P1Z.f. ? b y  26. 'The follbwing, evening 18 f i s h  passod throuch tho 

Despite *hi8 protection. tho escapamont by ,June 

' "hen  he 'cbunting wei'r moved ta . ,  the ou t lo t  'of! t h e  lake i n  
X945 it beoamo nocessar!? t o  oetabpish %hoe tin$ reqrllrod by; tho f i s h o  t o  
swim the  30 miles from 4ho Sk'te? 02' the f i sh ing  grounds t o  tho weir. 
wns necessary t h a t  tho escapements might be oorralatod with tb catch 
eaah day. Tagging was done Qt the r i v e r  mouth i n  1945, tho f i s h  boing 
recorded over Ob coun.t;ing board6 a t  the weir. 

Thie 

An lznnlyaie of these 
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do ta  Yndionted t h a t  tho oo r roo t ion  f a o t o r  of 11 days (which had been 
choson a r b i t r n r i l y  p r i o r  t o  the  tagging  vmrk) w n s ' s u f f i o i o n t r  'To be 
s u r c  of tho r e s u l t s ,  t h i s  tp..gging was roponksd i n  1946. l'ihsn tho  
1946 work w f t s . s m a r i e e d  i t  wns found t h a t  t h o  resul ts  were approximately 
thc  88ne f o r  the two yortrs. Thus i t  has b o w  o s t n b l i s h e d  t h a t  mom 
t r n v c l i n g  time f o r  tho s p r i n g  rim f i s h  I s  6,s days, wh i l e  the  mean 
timo f o r  the  f a l l  f i s h  is n p p r o x i m t o l y  11 driys. 

?he s tudy  of thc i n d i v i d u a l i t y  of  t h e  aprinp; nnd fnll runs oon- 
t i n u s d  throughout the  yonr ,  o h i e f l y  through a s t u d y  of the  h i s t o r y  of 
thc two runs. 111 da tn  f o r  t he  Knrluk run  wcro broken down 11130 t ho  
s p r i n g  and f a l l  per iods .  
1945 vrerr r a t h e r  oonstnnt ,  on ly  tho 1946 s p r i n g  r u n  showing a nmrkod 
dcornnsa. nn t h o  o t h c r  band, tho f n l l  r u n  hns dooroased oonstnnCly 
(though n o t  s t o n d i l y )  durinp; the  Bnme pcriod. 
thc! s p r i n g  rim8 hcing shown 3.5 

vorc  r cp rcscn tad  i n  poroont of! t hb  s p r i n g  r u n  each  y e w .  
cum(? ( f i t t e d  t o  tho dntn by l o n s t  squnrcs)  VF.S prepnrcd far  thc: f n l l  
r u n s ,  This showed R ~ o o m o t r i c n l  do'oronso i n  t h e  r n t i o  betwoon tho two 
r u n s ,  In 1921 the f n l l  ourvo'wns 210 poroont of  tho  s p r i n g ;  i n  1936 
thcy  w r o  equal; i n  1946 t he  fnX1 curvr) was 62 poroont ,of tho  sp r inE  
ourvcI  Thus, t ho  f n l l  run hns s u f f o r s d  t a r  grontor  d e p l e t i o n  than  has 
t h o  8prin.g run. Thoso nnd o t h e r  dn tn  ind ion te  . t h a t  tho two runs nro 
scpa rn ta  and indopendent,  though t h i s  18 by no means proven. This i s  
an  important  po in t ,  f o r  no i n t e l l i g s n t  s tudy  of tho b i o l e g i o n l  problems, 
nor  o o n t r o l  of the) f i s h e r y  ocn bo mndo unt i l  tho r e l a t i o n s h i p  hns boon 
es tab1 i s  hed . 

It was found t h n t  :tho s p r i n g  run8 from 1021 t o  

Thoso d a t a  were grn'phod, 
n* s t r a i g h t  line, whilc t h e  f a l l  runs 

An cyponent in l  

Tho i n d i v i d u a l i t y  of the: populnt ions w i t h i n  tho  lake sys tom wns 

Durinc 1946, 0.5 purcent  
s t u d i e d  through 1946 find is be ing  s t u d i e d  mort+ in tons ivohy i n  1947 
through I]. tngRing nnd. t n g  r soovery  program. 
of onoh day 's  osonpfimont vms tngged a t  thc weir, rt:oovories be ing  mado 
l a t e r  on tho spawning bods. It WRS found t h n t  a monn t i m p  of 34 days 
olnpscd hetwt*on thr: time of tngging  nnd tho npponrnnoc! on the spawning 
grnvola .  On the  beds n l l  f i s h  vrcro counted, bo th  t c tpyd  and untaggod, 
th(5 r n s t i o  bc:twwtn tho two hcing  of mime importnnoo. I t  tvas found 
t h n t  tho rooovcry of tnggod fish WUB only  72 parcont  of t h a t  oxpeatod 
f o r  the sprinF; run. fZooov(.ries were too  .few durtng t h s  fn23 po r i ad  
t o  vcrmi t  m y  oonolusion. ffnd t h p  s s o n p m m t  (dur ing  tho s p r i n g  run) 
brcn  onlbula tod  on t h e  r n t i o  of taggud t o  untaggad f i s h  on t h o  apnwning 
beds, tho figurn would ham boon n e t  tit 430,500. Ao tan l ly  it wns 
312,000, n di f foronoo of 118,500.or  an error of 38 p r o o n t .  Thus, t h u  
method dess  not  nppnnr t o  bo depnndnhlc. 

It was d.eoidcd t o  conduot a mc5riro conprohonsive! p r q g r w  i n  1947. 
This yoRr tho rppfiilntion hnlf-if ich o o l l u l o i d  tats, q-q'ilied w i t h  n l l -  
n iok lo  p ins  a r e  ba ing  tisod. T'ach day 1.0 pnr ran t  of tho oscnpomnt  is 
t R r p d  a t  tho woir ,  and it i s  plnnnad t ~ o  oonduot, throughout tha season, 
strohm aurvoyd kwico oac*h*woek, a t  which time R recard inE of rill f i s h ,  
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both mrkcd,  and unmnrkad, w i ? l  bo mdo.  Tho 6db of' several  difforont '  
colors  mnkcs 'it nossibls  t o  t a g  wi th  rl di f fe ront  color combination aach 
day, so tht the-"dato of appl ica t ion  can be dcterminod without; molesting 
the spriming f i s h ,  It $8 bclikvod tht considornblc informfition o m  bo 
obtcined on the t i m e  of apponranoa on the ' str~?rims of the fish whiah 
onter  the lake. It is n l a o  bc'lieved tbt the ilogrbe of ' r b l i u b i l i t y  o m  
be establ ished f e r  t h i s  nlathod of enumernting the  osonpnmnt i n  s trews  
where no counting weir can be mnintninod. 

From the tnp;ging resul ts  'of 1946 it; appenre thn t  there is a dof in i te  
tendency ~ Q F  the o w l y  run f i sh  t o  o n t o r  the smaller epnvrning etrcrun8, 
though tho nwnher of ' recoveries (96 f o r  tho souson) was too small t o  
be conclusive, It a l s o  appears thcrt the fall run f i s h  apmm l e s s  i n  
the t r i b u t a r y  streem (and therof'oro, 
the lake) than had bocn bolisved, for ulmod't no fall-tnggod f i s h  wcjra 
reomcred on the strcnrn grnvel6 
my y ie ld  ];?ore defini ' tc  data on thoso points ,  

mort i n  t h o  lit.t;or?,l zoncs of 

It is hoped' t h a t .  tho 1947 progrrun 

Sub-projeot 4 wns approfl.ched for  the f i r # %  t i m e  sinco the beginning 
of the lest war. 
beinlr, rrdlde throughout *he 1947 8m.eon. Tho s tnt ione osknblished by 
&day, Rich, Kemcjrer nnd Vmn (1926-1930) a re  b i n g  used, cnd t h e i r  
methods, so'far as posfliblo,  have bcmi adopted. Resides the chemibal 
work, a qunntitn$ivo plankton study is 
th t these studies ;yield born in fo rmt ion  rogsrding the ecological 
changes whioh n r o  

Chemionl anf?.lyses' o f  the lnke and stream waters nre 

being aonducted; . 16 is  hoped 

bel icvod to  hnoo tnken p h o n  during rooont  v o w s ,  

Durinp: the p..ot aovnral month,  considornble t l m o  m s  dnvotod 
t o  the preparat ion 9f n m n u s c r i p t  which prc6en$ly will bo submitted 
f o r  npproval. TEi5.S dcnls  with the aondit:!on of thr: f i s h  populntions 
i n  the Kqrluk system, admnces* thaorios yegarding tho carnos of' tho 
deolinos, and suggests remedial mssurcs, It s u m r i z c s  the dcta on 
ench of the sevcra l  phases of the  recent  Knrluk investigation$. 

PROJECT 1x1 PW'K SALM@B RRSOT7RCES OF SOUTHEASTEIOT L&',SIQ'~ 

Tho oommcrcial pnck of pink salmon i n  southeastern iblfiSka i n  1946 
dropuch t o  o. l ow *f 991,713 cases. 
yenr of below-normal pink sn.hOn cctches in seuthenstern hlc.8krl hnd tho 
lowost productfon R h C o  1927. '?!IC pack r o l l  855,000 cases ahore of tho 
10 year nvernger 
fnctorrt; first', the poor showing of pink salmon i n  tho northern BorCion 
of southeastern ?.lnsksat aecand, t h e  size of 
turned t o  the streams i n  ~ 1 1 .  d i s t r i o t s :  cnd t;hird, the time of appoctr- 
anoe of t;ho r t . 1 ~ 8 ~  
of 1945 by the small f ry  migrntion a t  L i t t l e  Port Pfn l t s r .  
peoted small s ize  of the igdividual  pink s a l m ,  returning t o  a l l  d i s t - '  
r iots  fur ther  reduced t h e  sieo of' tho pack+ 
25 pink ealnon pt.r on88 ii?stend. of the normal 17 pinks per . m a & . '  This 
f ac to r  i n  i t s e l f  roduced tho comercia1 oatch by one tl-ird. Tho t i n e  
of appenrrinoe influsnoed, LlOrrEWhRt,  the  sieo of  the p o k .  In some 
d i s t r i o t s  runs novw developed and i n  othors thoy Rppsarcd so la+s t h a t  
thp f i s h i n g  genr was l i m i t e d  f o r  t i m  i n  which to  make their cntohos. 
The reoomnnded f lex lbi l l@j  f o r  se-nsonnl closure in all d i s  t r i c t o  provod 
very sat isfaotory i n  administering the f i e h w y .  
this flexibility of closuro thc 1946 pink salmon pnok would hnvo been 

This m e  t h e  f o u r t h  oo'n&b~i$ivo' 

This  low p c k  can be c t t r i b u t e d  t o  Chrca outstnnding 

tb  pink snlmn th& re- 

Tho poor r o t u r n  had been indicated in"tho spr ing 
The wax-  

The canneries rohuirod 

If it had not  boon f o r  
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oonsidornbly smaller.  ' This systorn w i l l  bo omploycd again during tho 
1947 sonson. 

The upstrenm migrr.tion a t  L i t t l e  For6 i7nlter vms tho poorost 
thus fdr rcicorded s i ~ i c o  1934. 
tho strohm t o  spnwn from*Septonlbar 9 t o  OcCaber 10, 1946. O f  t h i s  
number 60 pwoen t  wore m n l s s .  Lctv,th and weight samples revenled 
thase f i s h  t o  bo 
hip;h f i s h  p r  c a a ~  fip;urd. Obsarvations wvre continuod at the s t n t i o n  
throughout tho wintor on f o r t i l i t y ,  incubation nnd 'mor tn l i t i es  anused 
by rnc;teamlop$.onl oonditions n f f ec t ing  tho s g p  nnd fry. By Daoemhor 
it hnd b c m  dotsrminod thn.t npprdximutoly 40 pcrcont of the pink salmon 
cgps  spemmod i n  Snshin Crcck died  o i t h e r  through lnck o f  f c r t i l i y n t t o n  
or  impropor environmental conditions fit tho t im of sp~.lrming. Obssrm- 
t i o n s  m d c  i n  t h o  8tror .m during Jnnunry, 'Februnry rad FCwch revenled 
hfbovy losses of pink nnlmon f r y  duo t o  continuod suh-norm1 ternporntares 
prcvnflinK over n l l  of a o u t h e ~ s t e r n  Alnskn at, t h i s  time. k+r'c ngtiin 
tho 10s s of developing, fry WQS O X O Q R ~ ~ V ~ ,  whioh prc\otical.ly wiped ou't 
the  f w  romnining pink ialmon f ry  thn t  had survivcd t o  t h e  yolk sac  
s C ~ . p .  
this sarinc vrw n o t  rtnoxpooted, s inoe  n? l  indicntions pointed toward 
cI. 10v f r e sh  mttw survivnl. If o the r  s t r o n m s  in t h o  d i s t r i c t  stif- 
f e r a d  similnr l o ~ s o $ ,  thcn it i s  roasonnbh to  expect t h a t  t h e  roturn 
of pink snlmon t o  the  ans to rn  
helow anornp;e. 

r:' t o t a l  of '93'3 pink snlmon movdd i'nto 

quitd'small, thus corroborating the industrjr 's 

* 

%us %ha ahsonco of r i n k  snlmon fry fit L i t t l o  Po r t  WalCar 
. '  

d i s t r i o t  i n  1948 w i l l  be oonsidernbry 

The mt io ipqtod  dolhy  i n  tho downatroam migrntion of pink salmon 
fry n t  Little, ' Po r t  lm''r.lter bcanms n r e a l i t y  ns  clinvxtologioal oondktions 
continued a t  sub-normal levels On A p r i l  t h i r d  Messrs. Robert Bridge 
and Leslie Ensign l e f t  Sen t t lo ,  Vclshhncton, @beard t h o  .motor, vessol. 
"Hrown Esnrtl t o  assiet wi th  the opsrntion Of the downstroam Pry. poimtine 
weir n t  L i t t l o  P a r t  I W t e r .  
thc f i o l d  orovw a s s i s t o d  w i t h  tho i n s t a l l a t i o n  of. tho f ry  oounfing' 
weir rad hcd it i n  oporntion Apr i l  9th. 
salmon f ry  d i d  not  nppoar fit tho woir u n t i l  l p r i l * l 5 t i h ,  t h o - l a t e s t  
Ctntti on ' racord  f o r '  tho s t a r t  of ths pink Balmon~fry s l igrh t ion  ah the 
s t a t i o n . .  
Olson wi$h *hc opera t ion  o f  the weir u n t i l  8t;hr ht whiok*time 
they prooeedad nor th  to work with the Hriatql. Rag ~Xmestigntion~nnd 
were replnobd by h?e~srs.. Ksnneth Stanton n n d ' R a l p h . l ~ ~ ~ i l l ~ a m e .  Hr. 
Sennton WRS rolfswd*for strenm i$urvoy duey on.Plny 29th; by ?l!r# 'Jane8 
Drewry who nas f s t ed  f i t  the wn.fi.*until Jhns l l t h ,  a:% whioh timQ .it WOE 

diamnnOlod Rnd s t o r e d  u n t i l  noxt BOfi86XI.  

Upon t h o  vcmel 's  nrrival n't tho. stc.tion 

Tho f i r s t  migrr.ting pink 

Vessrs.. Bridge nnd Rnsien nssisted s t a t i o n  Fnreman Jorroold-1 



PIPJK S,ALNON FRY CC)VNT i ' b T  LITTLE PORT Y,;t.I,TER, +'.L'.SEfk 
J p r i l  1 4  through June 2, 1947 

----- -----I_.- - 
Veir 1% i r  '?e i r ',"e i r  

count h t c  coun t  I)r,tc count Date Count DELt6 

--..-_- - 
E p r i l  1 .prL1 m y  . ?Qr 
14. 0 27 3 10. 147 + . Z O O *  23 1 
15 1 20 0 11 3 24 11 
16 0 29 3 1 2  9 25 0 
17 0 30 0 13 3 26 0 
18 2 .  :%!y 1 2 14 31 2 7  0 
19 0 2 3 15 11 .t 1* 28 0 
20 0 3 23 16 60:+ 5*  29 0 
21 0 4 7 1 7  6 30 0 
22 6 5 15 18 3 81 0 
23 0 5 92 ' 19 490 <June 1 14- 2 *  
21 11 + 1" 7 4 f 6 *  20 13 2 0 
25 0 8 6 2 1  8 Total- . 966: 

* F r y  k i l l e d  a t  weir - t o t a l  218, 

This m o r  the migration wns very sposmodic and at no time did 
i t  develop any cons is ten t  pa t t e rn  of n ight ly  movemcct from i t s  f r s sh -  
vlrnter t o  mnrine environmcat. Tho grcntes t  numbor of p i n k  salmon f r y  
(490) migrnted on Mfiy Mth, a t  which t i m e  the wator i n  the creok was 
a t  R normal love1 and the  n ight  W ~ R  pcdtly.cloudy, affording dnrkcr 
than usual night  t i m e  conditions. . 

From a po ten t i a l  736,000 pink.snlmon oggs sgavmod i n  Sashia Crack 
i n  the f a l l  of 1946, a t o t n l  of 1,1S4 f r y  vrcre. counted a t  the  w c i r  t h i s  
spring, which 'gave a f r e sh ra t e r  eurvival f ac to r  of .0.2. peraont. , This 
i s  tho lmroet freshwater survival f igu re  t h a t  has been ohtnined, at 
L i t t l e  Port  Wiltsr. 
the average froshvmter survival of 2.2 per cent 
conditions prevai l inq n t  L i t t l e  Port  Praaltw and thraughout southoastern 
F l a s h  &ring the inaubatj.on poriod great ly '  reduced the? ftwflhvrator 
survivctl of the 1946-47 stock of pink snlmoni 

This year's survival  i s  olevcn timp lower than 
, Adverse climatological 

AdditibnRl obssrvntions *taken tho V m Y r  inaludad coimts of 551 
coho salmon fry,  1 chum fry, 48 Do!.ly .Varcl.cn troutb 340 Rainbow t r o u t ,  
and 61 Gteslhead t rout .  

.move 
head complete *heir  spawning by the middle of. June. and i m e ' d i a t e l p r o t u r n  
downstreom t o  sal twater  whcre they tako up a feeding migrntionj not 
+a r c tu rn  t o  f reshtator  u n t i l  t h e  following spring. 

10 

ApproximDely 0128 hundred s'boolhead t m W t  
in to  the strenm ,to spawn each  spr ing in April' md ,]lay,* Tho steel- 



PROJECT IV. THE RERRING PESOIRCEX OF JLUS&!L 

?hrmgh oontinuod s tudy  nf t h 6  Alnskn htlrring f i s h c r y  our ren t  
dntck en Chc bbukknoo of tho stopks i n  onch f i s h i n g  d i s t r i o t  wera 
ebtalne? 
ware su'mittod t o  the, Div is ion  of tJnska Fishe r i e s ,  whioh i s  . .  o h a f p d  
with the manngement of the  f i s h e r y .  

4 h i o l o ~ l s t  was s tn t ionod  i n  enoh qnjor P i s t r i o t  durinE thk 
fish@: per iod  t o  snmple tho ontoh f o r  ponposi$ion a8 t o  size arid Rae 
of f i e h .  A t o t a l  of 12,500 indioiduaJ f i s h  were men'sured and weighed 
wi th  the  nge of enoh being determined by exruninntion 6f the 'soales* 

Annlysis of tho datq involvod the menswements of r , s l a t ive  abun- 

Conolus'ions, rnnohod through %he ana lys i s  of theak da'tn,, 

dnnce- through onloulntion.of the return p r  unit  of f i s h i n g  e f f o r t ,  
t h o  determinntion of tho  r n t e , s  of rooruitmsnt and mor  t n l i t y  wi th in  
tho stocks, nnd tho prodic t ion  .of nbund.nnoo nnd" ngo damposition iti 
the corninf: yenr.. 
+hat  should be ntlowod i n  onoh d i s t r i o t  i n  194.7 war? ~ l s o  propnrcd. 
riosults of 
f i s h e r y  i n  onah d is  t r i o t  nre b r i o f l y  rrsviewed. 

Spouifio reoomendations on the mwnt of 'catoh 

the  Inves t ign t ion  QEI they par+nin t.0 t h o  condition of the 

I lor r i r i f ,  oporntians i n  t h i o  d i s t r i c t  during 1946 war0 ve ry  suo- 
oossful, rle. ohmn by the? f n o t  t h n t  fou r  p l an t s  eelployin[; n t o t n l  
f l e o t  of 16 vos8e18, raoeivod a.t;otal of 378,000 bnr ro l s  of f i s h .  

i n  the Rosurrockion Ray a rea ,  and tho ramkining 1$,000 i n , t h e  Codk 
In1 e t e r e a  

t o t a l  of 308,000 b a r r o l s  Gore, taken wi th in  tho quota area, 60,000 

Fe la f ivo  nbundfbo, as oal.ouln0ed from t ho  r e t u r n  .per u n i t  of 
f i s h i n g  e f f ,o r t ,  doolinsd from thrit of tho previous F a r .  Although 
oqcqytionally l n r g o  oqtohoe worc mnde dyring thc: l n t t q r  p w t  of 
Scptombor and o n r l y  Ootobor the below n+orn& catches of Ju ly  and 
August .lowcrud the indox f o r  the soason cis a wholeq 

f iehory.  wr\s supported p r ino ipn l ly  by, tho p a r  ' o l ~ s s e d .  of 1943, 
1942, 1941 nnd 19.40 na 8-, 4-, 6-, ,wd  6-yenr f i s h  respootivaly.  
Tho pm-osntnge osntributAon of tho.ss y p r  olanses (13, 18, 23 knd 
25  percent) o loso ly ,  npproximntod kho aomposit$on, ns prodiotod from 
the  .iin+$ of  the preoeding yonr. 
lW&/%f@s whcra tho peroontcqo oont r ibu t ion  of 5-$k$r f i e  h oxceod?d 
t h a t  whiah hRd boon an$foipfttod.. Thb ontpring 1944 year olnss  oon- 
t r i b u t a d  11 pc.rnont, . R a  3;;lronr f i s h ,  whioh is mora than hho nvoraao 
oont r ihu t ion  mRda by yoqr alnssns e n t e r i n g  tho f i s h e r y  ' for  th$ f i r e t  
t i m e  * 

Annlysis OS the  >R&J composition .dntn' domomfrkted t h n t  tho 

Tho grontea t  dsviat;ion ooourrad i n  the 
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i: fo recas t  of the ebundance and the an t ic ipa ted  percentage con- 
t r i bu t ion  of each year c lass  was nacle for  the season of 1947. This 
predict ion was based on the average r a t i o s  of increment and deorement, 
o r  the  manner i n  which a year c l a s s  w i l l  augment or decline i n  avai la-  
ble numbers wi th  an increase of age. 
calculated from the peroentage contr ibut ion i n  successive years of a l l  
year c lasses  contr ibut ing to  the f i s h e r y  i n  t h e  past ,  were recalculated 
t o  include the data obtained i n  the season of' 1946. They show t h a t  
on the average there have 
year f o r  each one prederk i n  i t s  th i rd ;  1.4 individuals  i n  t h e i r  f i f t h  
year f o r  each one present i n  i t s  fourth;  0,7 individuals i n  t h e i r  s i x t h  
year f e r  each one i n  i t s  f i f t h ;  0.8 individuals i n  t h e i r  seventh year 
f o r  each one present i n  i t s  s ix th ;  and t h a t  the establ ished r a t i o  o f  
0.5 individuals pnsC. nke 7 surviving for each one present i n  tho'batch 
of the preoeding season, has remained subs tfmt;iall.y the snme 

These r a t i o s  whioh have been 

been 4*4 f i s h  i n  the oatch i n  t h e i r  four th  

These r a t i o s  weiv used lzo efftirrate the p9t;ential y i e ld  of a11 year 
c lasses  now wi th in  the f i shery  on thc basis  af thoir  contributions t o  
date; These calculat ions show thqb i n  1947 tho pr incipnl  support of 
the f i s h e r y  will come from the y e w  olasses of 1944, 1943, 1942, m d  
1941 as 4-, 51,  6-, and 7.-y~nr f i s h .  4s judged from t h e  estimate'd 
s t rength  of those year c l a s s e s  it is an t ic ipa ted  t h n t  the abundnnoo 
w i l l  be s l i g h t l y  leos than i n  tho senson of 1946. 

PRIt?CE WILLIAE! SOIDTI : -- -- -- 
Operations i n  t h i s  districWremained on a small' s ca l e .  Only Zwo 

plant8 operated and' they received a t o t a l  catch of 103,000 bar re l s ;  
of t h i s  amount 77,000 ba r re l s  came from tho adjoining Rasurcoction Bay 
area  and only 26,000 f r o m  within the Sound, 
the most important contr ibutor  t o  t h i s  f i s h e r y  i n  the past  again f a i l e d  
t o  appear fir' the s i x t h  consecutive yearr  

The fall run which has been 

The co l l ec t ion  of data  on the catch and i t s  composition WRB oon-. 
t inued during the 1946 season. The'small operations of' the recent  
years and t h e  f a i l u r e  o r  the f i s h e r y  t o  make nignif icnnt  oa6ches 
wi th in  the  d i s t r i c t  hae not provided adequate data for  the ca lcu la t ian  
of r a t i o s  of increment and decrement fo r  use i n  predict ing abundance. 
Since f i s h i n g  operations i n  t h i s  d i s t r i c t  h& not been normal indices '  
of abundance as  caloulated f rom tha re turn per u n i t  of fishinp; e f f o r t  
a r e  not ava i lab le ,  The assessment of the strsnp;th 'of the year c lasses  
has been obtained only from EL consideration of t h e i r  percentage con- 
t r i bu t ion  t o  the catch i n  r e l a t i o n  t o  the  estimated R'bundanco of t h a t  
year,  A promise of ificreased; abun8ance f o r  the summer period of the 
1947 6eason a r i s e s  through the f a c t  t;ha.t t he  1944 cldss  w i l l  than bo 
i n  i t s  foirrth p a r ,  
year olass it can bo expected t o  dominate the catch i n  1947. In the 
Kodiak and Southeastern d i s t r i c t s  this year c lass  has proven +o b s  
exceptionally s i i c c e s a f u l  and s ince there i s  A pos i t ive  cor re la t ion  of  
s i z e  of year class among tho m j o r  f i sh ing  a r m s  i t  may he of' dominant; 
charaotor i n  FTinoe 'pr'illiam Sound. If BO, i t  ahou1R be able  t o  makn 
a subs tan t ia l  contr ibut ion t o  t h o  f i che ry  i n  i t s  four th  yeor. 

Since tho catch of 1946 consisted mainly of * th is  
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Tbo p o s s i b i l i t y  of n f n l l  run i n  t h i s  d i s t r i c t  rnsts with, .  
tho number of t he  1942 clnss t h n t  s t i l l  roriain in. t he  s tocks .  T h i o  
year class w i l l  a t t a i n  i t s  s i x t h  year i n  1947 nnd 'should,  t he re fo re ,  
cont;ributo principal1.y du r ing  tlzs fall pertod.  
contwibutn i n  numbors Co tli6 summer f i s h e r y  of 1945 nnd 1946 m s  
due t o  Itno-hors of a v n i l a b i l i b j  r a t h e r  thnn t o  low abundance i.t. 
nay Not bo s u f f i c i o n t l y  numnrous t o  oon t r ihu ta  du r ing  t h e  fnll 
por1 .d  of 1947. 

If i t s  f a i l u r e  t o  

r ecomondn t ion  whioh was sixbmi.ttsd nnd siibsoquently adoptad 
provides  for R ~ oomon m t o h  quntn f o r  the  two d i s t r i p t s  of '?rincJe 
" ' i l l i n I p  Sound nnd ReRurrooClon %y f o r  the 1947 seasin. 
recomendatilon was based on tha ohgorwit ian t h n t  tho cRt& in  t h o  
ln!;tar ?rea hc.d m r k o d l y  inoroasod o w r  $ha m s t  sevarn'l. ye&& 6 h i l o  
nt thp RRrno. tima the on$oh w i t h i n  tho Soiind hctd declined. 
ms i t ive  dntn i s  n m i l h h l o  na tn tho r q l f t t i c b h i p  of theso  popu- 
l p t i o n s  s i n a s  funds hnve n o t  boon Rvrtilnbls f o r  q tRgp;inp: prnp.,rnm. 
!!he s ~ ~ i f ' ;  nf t;ho ? i shr>ry  sup;,u,ea t n ,  hmrevar, t h n t  thcso poptilntions 
m ~ y  bclony: t n  R common s took  which mny vnrv I t s  bfw$inC; mifcrntion 
hoh-tc:ri the .t;lso 1oan l . i t i s s .  
lr'illinrn ?biind s tocks  may. be jo ined  by populntionfi f rom o t h e r  Rreas 
on tho Rssur roc t ion  W y  fpod ing  grounds i n  R s i t u a t i o n  comparnble 
t o  thn t sxis t i n g  i n  the ' Tobonlcof a r m  of Southoas t e r n  hlcrslca where 
the a rm i o  j o i n t l y  ocmxpiod 3-r a p o r t i o n  of b o t h ' t h o  CitkA and 
the. Crnig populn t ions .  In view of the low abundtinoo of the 
Pr ince  V i l l i a m  Soimd s toaks it was oonsidored advisnhla t o  p r o t o o t  
them a g a i n s t  tho p r o b a b i l i t y  of sxobssiva n x p l o i t n t i o n  i n  the  
%surroction Ray arm. 

T h i s  

fTo 

1% & R  a l s o  7 o s s i b l o  61mt th? Prinoo 

In  view of the  Ermving importance of %he . lat ter area a l l  data 
availahlet  ,are hainp: t a b u l a t e d  f o r  analysis. T7r. Elk ing  has oompleted 
t a b l e s  on t h e  ccitcli. of eaoh ypwr.;, the oatoh by a&Rtis t iaa l  Areas And 
t e n  day per iods ;  %he r e t u m  in harrela  per each se t  of t h e  nets; and 
t h e  mean .weip;ht and lenEth a t  eaah  age f a r  e ~ c h  yoar. 

S O T W F X 8  'FlRTl 

The 1946 sea80n wao the moa.(; sudceeohi l  . sinne tho area t m s  
rsononed i~ 1943. 
obtnimxl a combined m t o h  of ROO,OOQ hmrra ls  . Of' . t h i s  t o t a l  214,000 
harrel.8 ware tnken from the  Cape Cmaney a r m  and the  remainder from 
the Y i i i u  Talnnri p;roiands, This catoh, m d 9  by R r e l a t i v e l y  small f l ee t ,  
i n d i o a k w  the extent  t o  whioh theso poptxls+ions h ~ v e  been res torad- 

Throe plnnts,  smpJ.oyinp, R t a t p l  f l e e t  of 12  vessels, 
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The catch data which were coll-ected during the f i sh ing  seRson 
were analyzed t o  obtain an index of abundance f o r  1946. This index 
vras 116 6 8  compared t o  104 i n  the peoeding  year. 
dance WRS caused p r inc ipa l ly  by the entrance of t h o  exceptionally 
successful  1944 year c l a s s  i n to  the f i s h e r y  i n  i t s  t h i r d  year: Con- 
t r l b u t i n g  f ac to r s  were the maturing of the f a i r l y  successfiil 1943 
year c lass  i n to  i t s  four th  year and the  la rge  contr ibut ion of 'thk 
dominant 1942 year c lass  i n  i t s  f i f t h  year. The contributions of 
these three year c lasses  const i tuted 83 percent o f  the  t o t a l  catoh. 

The r ise i n  abun- 

The data accumulnted s ince tho reopening of the f i she ry  via8 
used t o  e s t ab l i sh  rates of  -Increment and deoremont fo r  the purpose 
of' fo recas t ing  abundance and age composition i n  %he soason of 1947. 
The r a t i o s  show t h a t  f o r  each individual of a: given brood t h a t  hus 
entered the f i she ry  i n  i t s  t h i r d  year there hve'  been 4.4 individuals 
of the same brood year a6 4-year f i s h  i n  the succeeding your; f o r  
each 4-year f i s h  0.7 individual  88 5-year f i sh3  f o r  each 5-year 
f i s h  0,6 individuals RB Cj-yehr f i s h :  for  eRoh &year f i s h  0.5 indi-  
viduals as 7-year f i s h ;  f e r  each 7-year f i s h  0,5 individuals as 8-year 
f i s h ;  and thn t  f o r  each age over e ight  t he  number v s i l l  diminish by 
approximately three-quarters i n  each succeeding yenr, 

The measurement of the po ten t i a l  yield8 of the ~ C W ~ O U E  year 

A se r i e s '  of 
c lasses  wi th in  the f i s h e r y  and the probable s i z o  of t h e i r  con%ribu- 
t i o n  i n  1947 indica tes  t h a t  the nbundance will be high. 
exceptionally successful spawnings (1940, 1942, hnd 1944) have b -en 
instrumental i n  r e s to r ing  ,the abundance i n  t h i s  d i s t r i c t .  The nnt ic i -  
Fated increase over tho already high lev01 of 1946 ~511 r e s u l t  f r o n  
tho attai'nment of i t s  four th  year by the year alass of 1944. I t  is 
a t  t h i s  age t h a t  etch p a r  c lass  makes i t s  maximum contr ibut ion t o  
the catch. As measured by t h o  Contribution of i t s  t h i r d  p a r  t h i s  
brood npnoars t o  equnl in numbers thn t  of 1926 vhich contributed 
approxirnqtely one ,bi?l?on+ individual8 durj.ng i t s  span i n  tho f i she ry .  
It is ant ia ipnted thn t  70 percent of thoGoatch w i l l  be from t h i s  yenr 
olass as 
and 11 percent from the 1942 c lass  as cj-yenr f i sh .  

4-year f i sh ,  s i x  p r o o n t  from the 1943 c la s s  ns S-year f i sh ,  

li,n n r t i c l e  en t f t loC the  "9oc! ins  and T'estorntion of tho 3011th- 
eas te rn  Rorriny; F'ishory" hns bcon undw proparation by ?tr . Kolloon during 
the f i n a l  qrxarter. 
marked f luo tunt ion  i n  abundance i n  the light of the b io logica l  data 
accumulated over the p a r s  of i n v e s t i p t i o n ;  
i n  predict ing abundance; nnd t o  comment on the probable futuro of the 
f i s h e r y  i n  t h i s  d i s t r i c t .  

Tha pixryoso of t h i s  rtlport i s  t o  account f o r  the 

t o  roviow tho methods used 

It was  shown i n  o, rmnuscript, " T i m  of appearance of pink salmbn 

soneon as tho 
runs i n  Southoastern Alaska" publibhed in Copeia, thaO, in  General, 
the run8 of  pink salmon have been ge t t ing  later i n  %he 
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years proffrees .  .Po Attempt was made t o  e x p l a i n  t h i s  genera l  t rend ,  
However, sin.& the  pink salmon migra t ions  hnve beaome l a t e  i n  t h e  
season thrnri,q:hout soukhens t e r n .  CLa81cn and s inoe  they  oomprise .approxi-  
mately s e v e n t y f i v e  peroont  of t h e  cntoh .in t h i s  area, t h e  opeqinc and 
closinp: da t e s  f o r  tho f i s h i n g  8oasons hnve been s e t  from two weoks t o  
a month l n t o r  i n  1947 thnn i n  provious yea r s .  
Season upon tho  ontohes of o t h e r  spsoies should  be s t u d i e d .  Chum salmon 
are saoond I n  importance i n  t h i s  region, oqmprising 15 percent of the 
ontoh. Therefore en a n a l y s i s  of the d a i l y  oa toh  rf' chum salmon by t r a p s  
wna begun. 

The e f fec t  of t h i s  l a t e r  

Ass i s t ance  hnd been given var ioua members of the b io log io td  staff 
w i t h  s t n . t i s t i c n 1  problems n r i e i n g  i n  %he i r  work. Aid was- given Et-. 
Hnoksr i n  the  oompilnt ion of s t n t i s t i o s  of tho Alaska Peninsula  r e d  
salmon t r c p  f i s h e r y  rind. the  B r i a t o l  Buy g i l l  n o t  f i s h a r y .  

Tho p lann inc  o f  nn experiment t o  determine t h e . e f f e o t  on t h o  
Vitnmln 6 contont  of doe;-fXsh l ivors ,  dur ing ,  s t9anga wns disouss$d with 
Vr. F c  E. Sctnford of %he Toohnologioal Seot ion .  Sinpo tho  l ivers  are 
vcry oxponsivo and t h e  nnnlys ie  of t h e  l ivnrs . fo r  V.itwiin. A invo1ve.s 
A great  deql of l~hor, it wns d o s i r a b l e  to.doterrninol how 6mnll n sqnple 
oould be used find yet o b t a i n  r ie l i&lc  results, $0 QFporimont as planned 
vms o n r r i e 4  through nnd tho r o s u l t s  ana lyzod .by 'mpqbpre of the Teohnologi- 
cnl s t a f f  under ?iliss Vnughnnts d i r r o t i o n .  !hro r o p o r t s  on t h i s  experiment 
hnve been w r i t t o n  f o r  pub l ion t ion  nnd n re  in  th proaoss OS boing ra -  
viewed t o r  p u h l i c a t i o q  i n  .Commercial FiSKeries  Review. 

A -u _c 

FWNFT'T VI, ALASFA 1mmpr: STI.TISTICS 

Thci months of July, 4ugust And Septcmbsr wore devoted t o  g i v i n g  
asais+;ance to  t h e  ntivlsion of Al~slra F i s h e r i o s  i n  r J ~ ~ ~ ~ ~ ~ ~ ,  by supplying 
dnta on thr, o u r r c n t  .abundnnoe and tim of apponranod of t h a  pink salmon 
runs i n  sonthons torn  !.lneka. Current  d a i l y  t r n p  l i f t s  were ohta incd  
by r a d i o  from a l l  o f .  t h e  onnnorioa oporatirig i n  t h e  a ren .  
d a t a  comparisons werr rmda w i t 4  former yoars  t o  d6t;ernine hmr tho proseQt 
runs oompared w i t h  thoso of' former p a r s ,  

From t h e s e  

During tho month8 of Ootober and Movembar tho  work of aunnnnrieing 
the  Cook I n l e t  t r n p  d a t a  wae begun, but 'me  'put; aside a t  tho  and of 
tk t  time t o  ,work on Bris to1 Ray d a t a  whioh 'was i n  mor0 urgant  nssd of 
a t t e n t i o n ,  Trork on t h i s  F r i s t o l  Eny paolc da t a  
Dooomher, Janurlry nnd Fobrunry. During hlnrch a comparison wa8 made 
bctwenn the  rune a t  Fnlso Paqe and B r i s t o l  Ray,, , , T ~ Q  snme,,mthod of' 
c o r n p r i s m  WRR employed as t h n t  ueod by Hiah and Bail, * b u t  wharaas 
they  found t h n t  tho  two nreasa f luo tua tod  togethey. b r i o r  t o  192'8, the 
yea r s  1936. t o  1946 wore found t o  vn ry  $ndopQndQntl:~,*Of 'am, anothhr'* 
Adverse woathor oondi$iions, ana war hoth,,.interforod, se,riaC?gly w i t h  
opiorations i n  theae  $h+,tur years and my nooount f o r  :$he fact, t h n t  tha 
cntchcs i n  the  tvro arms v a r i u d  more o r  108s indopondkntly of  one 
nno t hie r , 

o g r r i e d  on through 
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W, fiacker devoted So% of his 'Wmo t o  'purchnsing 'suppiieB f o r  the 
,Alns)ca Tnves t ign t ions  and '$0 supervising t h 8  Pepair nnd~8ond'itioning+:"oP 
the 'ves se l  KEROM so  t h a t  it can be used t h i s  se~~01- i .  Fiirthcr work ms 
also done w m h e  nr is tof .  RQy pnck data 
dRtn.  

as well' as with t?m False Pas@ 

Tabulation of' the t rap ca.DcheS 'of salmon i n  S6uthenstern Alti6ka 
was continued throughout the year . '  The dai ly  rbcords of a l l  snlmoh ' 

traps o p r n t e d  i n  AlasB a w i n g '  the 1946 season ware receYwd end in- 
dexed. 
t i c a l l y  analyze the red  salmon runs as they eccur, 

Mr, IJazoker l e f t  via a i r  fo r  Rr i s to l  Ray on June 22, t o  Btatis- 

The A9hAska stream improvement proppun;' authorized t o  begin i n i t i a l  
surveys i~ July 1946, has completed i t s .  f b s t  year of a c t i v i t y ,  The 
purpose of t h i s  survey i s  to  d'etermine the bar r ie r8  t o  the nscent of 
the  spawning salmon, the ebaluntion of the spwming areas now unnvafl- 
able  t o  the salmon and the developmen't of plans f o r  the removal o r  eur- 
mounting of these obstaclee.  In  order to lodntr? thoso bn r r i e r s  nnd 
nacortain the f e a s i b i l i t y  of such improvements on ti crbs t-production 
b i s i s  it i s  necessary t o  f i rs t  survey $hb s i t u a t i o n  Prom a biolo(rlica1 
as w e l l  as from an engineering viewpoinf. 

b f t e r  xmking preiiminary preparnt ione for.' the field' smvpcy, W, 
S. J. nutchinson m s ' m t  i n '  Ketdhikan, Ootobm l s t ,  by R f i c l l d  staff 
aboard the F.*$r,S. RR0,'P:TJ RFAR oonRisting of Messrs. S. If. Rnir ,  1':. 0. 
Rrewincton, R. E. -ri;on, J, I. ?lodges, Trr. ?I. !!&ton, nnd S .  E, 
Federson. 
s t a r t i n g  in Dolomi Ray on Prince of V'nlefi Tslcnd and rnnyinc north 
along 'Etol in ,  W,%kof, ;cos ~ i i i s k o ,  Earanof, nnd Admirnltg Islrslds t o  
Pevlof Ifarbor on Chiahagof Island. 
from a biolocical standpoint, mnppcd, nnd photogrhpho taken o f .  t b i r  
ba r r i e r s .  
of the  f a l l s  i n  Navy Crcok, Rurnott In l e t ,  E to l in  Islnnd; Beauty Crook, 
Dolomi Bay, Prince of Yhlos Island; nnd Fnl la  Crcok on Vrnngcll Nnrraws; 
Mitkof Island. Tho f i e l d  s t n f f  returned t o  Seati& Navomber four th .  
From t h a t  dnto until  t he  firrst of Apri l  they wer6 omployud in nnctlyz- 
ing these datn. Preliminary reports  weiw propfmd on 15 of thcso 
6 treams and recommendations were mdo f o r  the 'irmkdic, t o  improvument 
of 7 of 'them a t  an o s t i m t e h  cos t  of ::',400,"0'(~. 

- 
During the next four wcoks f o r t y  s t r c n m  were survoyod 

O f  thcse s t r o a m ,  27 vrcre survoyod 

In cddition,' engineorfng' topographical survnys were mnds 

F i e l d  par t i e s  got  undemray;ngnin on .P pFil  3, ,1947, when Jleosrs , 
RrewinRton, Halverson, Hutchinson and f.bi=tOn l e f t  S e a t t l e  abosrd! 
the F.W,S. RRCKW BFAR f& Southeastorn fil&ska* 
joined tho survoy par ty  a t  Juneau. 
personnel a t  chxneau nnd E i t t l e  ?or% 7Tnlter, Yilneka, %ha survoy party 
Drmoecded t o  Runtor 
whore the f i r s t  stream survey was undertaken, 

79. 3. Kenneth Stanton 
After discharging supplies and 

Bay 6t the  southern t i p  of Prince'of BlnXes Island 
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"fieri surveying  the, stroams R rnotor.vesse1 the RROYRT BRAR or  
7- 

~ % 4 W !  was used as a base of ope ra t ions .  
by outboard-powered sk i f f s  a ,I\. pre l imina ry  roconna i s6~noo  Of eaoh stream 
was made t o  detormins w h a t  type of aurtrey should  be oonduoted. If the  
s t ream possessed no b a r r i e r s  t o  migra t ing  sslmon e s t i m a t e s  were made of 

stream lengths ,  wid ths ,  and depths ;  azimuths were measured and ths per- 
centage  of bottom t>sable R S  spawninp; area was es t imated .  
d e s c r i p t i o n  of  t h e  bottom and a d j a o e n t  t e r r a i n  was a160 ma\de. 
spawning a r m  lying above a bar r ie r  was found t o  hare a. p o t e n t i a l  va lue  
i n s u f f i c i e h t  t o  j u s t i f y  t h e  o o s t  of making the b a r r i e r  passable  t o  
m i p a t i n 4  salmon R 6imi la r .procedure  V ~ P  follvwed. 

SMp t o  sha re  movement Was -- 

A gmeral. 
If the  

?""hen R. s t ream was found t o  possesa a b a r r i e r  whioh f e a s i b l y  
oould be mnde passable, Creator  'care was taken'in mdcing t h e  survey.  
On such n s t r a ~ m  i t  was neoessary  t o  t r a o e r a e  a l l  the s u i t a b l e  
spaminy: nrolz, s i n c o  the  t o t a l  p o t e n t i a l  area t o  be  
t o  he s r f f i o i e n t  t;o o f f s e t ,  by incrensed  salmon produotion, the o o s t  
of improvement, The procoduro un n strenrn of t h i s  type'was t o  o b t a i n  
aocura t e  mensures of l eng th ,  width,  and depths  from Ralt vsater t o  t h e  
upper l i m i t  of p o t e n t i a l  spnwninp, m o a ,  indioot inF;  the l o c n t i o n  of 
prominent phys i ca l  o h a r n c t e r i s t i o a  such as bare, poo16, types of rubble ,  
t r i h u t r i r y  1 - i l I . 6~  i s l a n d s ,  rnp ids  and casoados .I Included ori the. drawiris 
w r e  record ings  of the hnirhtfi  find nnture  of the banks and of' the sur- 
roundin;? t e r m i n ,  

Kainod would need 

'rhc h e i g h t s  of harrlors were mmsured when poss i h l e  ; if t h i s  
proved impraot icnhlo they  were ca louln  t e d  by t r i a n g u l a t i o n .  
heiC;ht W ~ E  so  g r e a t  t h a t  tzn aoournte  measurement wis n o t  neoess~try an 
es t ima te  VIQS nnde. The f l o t r . t i o n  method wlis used i n  detormining the 
amount of  flow of s t reams.  

If the  

During A p r i l  and c n r l y  Fkiy 1947 a p p r o x i m t o l y  60 st rcnms were 
surveyed i n  tho west c o a s t  C.reR of s o u t h e a s t e r n  .?lnskn w i t h  opera t ions  
ending i n  P o r t  Roauoloro, Kuiu I s l and .  At the  campletinn of t h i s  s u r -  
vey i n  e a r l y  l k y  the  p*'*'*S. RRO,"fX BT'lr\R ru tu rned  t o  S e n t t l o  and the  
survey  s t a f f  was t r ~ n s f e r r e d m f i m  V .  S. B W N T  i n  Kstohikan f e r  
survpga i n  thctt d i s t r i c t ,  Flr. ,James !-I, Drswry jo ined  the f i e l d  orew 
a t  t h i o  time. Approxinlntely f o r t y  s t reems were surveyed frcm Por t lnnd  
Canal northward through Sehm Canal t o  Cnamno P o i n t  and Clever Pass. 
After  Junc 1 s t  i n t e n s i v o  surveys  wore made from J'lcLean A r m  tn Cholnondeley 
Sound on Pr ince  o f  T h l o s  Tclr,nd. 

_IC 
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k c t i v i t i e s  were temiinnted *in minoan I Qahal on Kupreanof, Is land 
where ,,tPro days of a e h l  8urVeving proved i t s  value i n  1odatinE un- 
reported fa l ls ,  and for direc$i%g !eurVey c r o w  %o such *FRLls o .The 
ner.lo.1 survev oonducted h:, Bfle58rs. Hutchinson end 7Tort;on from an 
Rmphibious p l m o  p i lo ted  by rqr0 Delmar Froimuth covered t h e  D!inoan 
Canal - .?otershurg a rca  and the northwest sec t ion  of Kupreanof Island 
In 6 hdurs o f  .flyinp: time 74 'streams wer,e a e r i a l l y  surveyed. 
possible to  determine i n  a few minutes whe,ther or not, R stream con- 
ta incd a hnrrler, and i f  so i t .8  locat ion and tho aFproximte l e n g t h p o f  
poten t ia l  ly  usefu l  s t y e m  bed above tha b a r r i e r  .The work of the ground 
crew8 wa8 f a c i l i t a t e d  by u$.fng informt io ,n  provided by the a e r i a l  Burvejr, 
A number of streams whfoh were observed from the a i r  contained no bar- 
r i e r s ;  thus, ooneiderthle time find e f f o r t  WLB paved on t h e . p r t  of the 
ground crew8 i n  t h e i r  eearch f o r  bar r ie rs . ,  The a e r i a l  survey raquired 
only 'a  few hours wherecs , it vrould have t.@cen th.0 iround crew a month 
t o  03ver the same FLrEIa. 
Alaska is fiiGhly ,recommended and should precede my rcconnaiasanoe 
by grcund orewOI 

T h i s  spring the survey parf;ieS vrlorc i n  th.o f i e l d .  75 dapsb 
of th i s  time , *  was 6 p n t  i n  nqcessurjr t r a v e l  and two-thirds :j,n.fkctubil 
sfrLh sUI;vey:. f , . .dtotsl  o'f-120 .6kroum8 Woro 
were considered usefv l  as salnon-spwnink streuGs, whilo 'tho, r e m i n i &  
50 were olassed as of  doubtful or of no vdue t o  salmon because of the 
very 8 t eep  gradient  or  small a i m .  
etreama surveyed were omsidered  worthy of oa re fu l .  rrwusuring and mapping. 
.At preesnt 19 of t k s e  a p p a r  t o  o f f o r  j u s t i f i c a t i o n  f o r  improvement. 
Id' these. 19 atrerims wore improved a t  an egtimatcd cost  of $,300,000 
they would provide roughly 20!.>,000 square Yards of now- apavming; a r m  
f o r  the salmon. 

It was 

!%is type of' suryey of all strOcme i n  Bouthoastern 

Ono-third 

tsurvcyed of which about 70 

:Wonty-threo potont ia l l  y produo t i v e  
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NOZTH PACIFIC FISXZRY INVESTIGATI~NS, Joseph T. Barnaby, Chief 

' r i l e  s t u d i e s  c a r r i e d  on by .the s e c t i o n  North P a c i f i c  F ishery  
I n v e s t i p t i o r i s  have, dur ing  tho  p a s t  f i s c a l  yea r ,  been concerned 
p r i m a r i l y  wi th  (1) the  o f f e c t s  of w A t d r  us0 p r o j e o t s  on t h e  anad- 
romous f i s h  runs of the  Cnlumbia X v o r ,  and ( 2 )  .the probable  e f f e o t s  
t h a t  f'iiture p r o j e c t s  nmy have on tho  resource .  

Flulds f o r  t h e  i n v e s t i g a t i o n s  were c o n t r i b u t e d  i n  p a r t  by the  
Serv ice ,  in  p a r t  by t ho  Carps of Engineers  and i n  p a r t  by t h e  nurvnu 
of Roalqmatlon. Mowever, due t o  t h e  u n c e r t a i n t y  of t h e  amount of  
fwtnds thzh was t o  be available, whioh-p revs i l cd  u n t i l  q u i t e  l l i to  
i n  tho  f l s c r i l  yww, an ar t ior ly  yrogram of i n v e s t i g a t i o n  c o u l d  n o t  
be c n r r i u d  out .  
thrj bt!ginning of' t h o  f i s c a l  yoar  had t o  be t o r m i n n h d  o r  sev(3rt3ly 
c;urtnilorl during t h b  pried bccnuso of l a c k  of f u n h ,  

A number o f  s t u d i o s  thr i t  w Q r 8  being o a r r i a d  on t i t  

Lcto i n  tho  f i r s t  h a l f  o t  Lhs f i s c a l  y e w  it was tieoided by 
h ighe r  n u t h o r i t y  t h n t  p ropwnt ion  of r t 'por t s  on t h e  o f f o c t  on t h o  
f'ishcrir r e sources  tkt might r o s u l t  f rorn tho  oons t ruc t ion  of pro- 
posed wnter  use p r o j o a t s  wolrld corn0 u n i o r  t h e  j u r i s d i c t i o n  of t h e  
Off ice  of River  Bqsin Stitdios. ?onding tho  so t t lny ,  up o f  R stqff  
t o  c u r r y  on this work, mamburs of  t h c  s t jc t ion cont innod t o  propuro 
reports on the  projr;ots,  w i t h  i-ho Sootiori Chiof a c t i n g ,  i n  a d d i t i o n  
t o  h i s  o t h c r  du t los ,  Q S  i l i s t r i o t  Coordinntor  of River h s i n  Studies .  

Of' p n r t i c u l s r  i n t o r o s t  dur ing  t h o  year  was Congrossman Richard 
Welch's v i s i t  t o  t h e  a r e a  i n  J u l y ,  R t  which t ime t h e  Sect ion Chief 
Rccompnniod tho Congressman on u t r i r ,  t o  Bonnevi l ls  Dam t o  i n s p e c t  
t h e  f i s h  f a c i l l t i a s  4tt t h a t  p r o j e c t ,  
Congrs s s iond  httnriny: of t h e  Committee on Msrchmt Uqrine , ~ ? d  F ish-  
e r i r s  wliioh wris hti ld i n  P o r t l s n d  on August 14, 
rend :A p r a p w o d  sttitument on t h e  e f f e c t  t h a t  os r tRin  proposed dctms i n  
t h e  Columbia J?ivc,r woitld have on t h o  f i s h  papula t ion6  of tho region.  

Also  of' importance 'ms t ho  

Tho Suotion C h i e f  

During tho  l a s t  quartt:r (Juno 10-20) t h e  Sootioh Chiof  proceeded t o  
C a l i f o r n i a  whore he oonferrod w i t h  Drs. Rich, Eloffott  an3 S o t t s  i n  
r ega rd  t o  prablems o f  mutual i n t e r o s t .  
of D r .  Tiloffett 's s t a f f  t o  Shas ta  Dam, Coleman Htttchory, mid tho  Doer 
Crock S t a t i o n .  

A t r i p  was madc with a membor 
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The Sea t ion  Chief a t t e n d e d  t h e  mating of' t h e  Amorioan Associa- 
t i o n  f o r  t h e  Advrtncsment of  Science cTuile 17-20 i n  Ssn Diogo and 
read a pnpcjr e n t i t l e d  ' !kms and t h e  COlUmbh 9ivor  Salmon" before  
one of t h e  maotings of t h e  SocJi3ty of I c h t h y o l o g i s t s  m d  Rsrpotolo-  
@Its. 

Vh i l e  i n  California Xr.  Barnaby a l s o  confer red  wi th  Ycssrs. Croksr 
and Fry  i n  r e g a r d  t o  t h e  rjegrev of suocess  they h i d  exporioncod wi th  
c3lectrio f i s h  soreens, and  w i t h  ?v'r, Hanson In ret;ard :&/to c d r t a i n ' i n -  
v e s t i g a t i o n s  he was oar ry ing  on a t  .Sonnovilla i n  connoctioil w i t h  the 
m o r t a l i t y  of adult salmon. 

%r ing  thti p rev ious  t h r e s  q u a r t o r s , r a p a r t e  oomplej+t..sd and sub- 
m i t t e d  to t h e  Regional Offiae wore 9 8  fellows: 

Yi l l apa  River Skipanon River  
Puya1Lup T?iver 
IJmqua .yrirbor Lalr.2 Croaktltt 
l 'i 1 ton- Fr eewatcr 
Chnrloston Slough Chehnl is  River  
Columbia Slough Purplrj Creek IYzter Power F'rojaot 
Smith Rivar  Vn 1 e 
Wqm River 

~4e s t  p o r  t c1 1 ou g h 

Rmn cwi c k 

During the p a s t  q u a r t o r  t h e  f91lordng rcjporta were oomplotod 2nd 
submi 4% c l  : 

The s t u d i e s  of Rbundanou of  Columbia Rivc9k f i s h  papullLtions h%vc 
.two primary ob2cc t ives ;  (1) ostirns%ion o f  t h e  eecJonornio v:tluo of 
popula t ions  which my b@ affectwi  by propossd \ N R ~ J ~ ' ~ ~ ~ ~ o . K , ~ ~ o ~ F J C ~ S ,  
i n  order t h n t  p o s s i b l e  f i s h  losses  may ba compcrod w i t h  claimed ' 

bene f i t s ;  ( 2 )  detorminnt ion of t h o  r r? l? t ionshipa  brtwtson fiirhing 
i c t e n s i t y  .ind oatoh, so t h n t  reoomwndat ions m y  b3 madc t o  s t n t o  
agena ie s  and t o  tho  fishing industry rt,gn.rding r o g u h t i o n  of t h e  
f i shery ,  A t  p r e s e n t  the f i r s t  of thsso i s  mast important ,  s i n w  
t he  Fish 2nd V i l d l i f e  Sorpios i a  oharged by lnw with t h e  reviow of 
a11 proposa l s  f a r  Fodera l  WatW-USe p r o j e o t s  whioh may a f f s c t  
f i G  h e r i e s  r e  source 8 .  

The s t u d i e s  w r e  commmoed wr Xr, Sillimn t h e  boginning of t h o  
fiscal year, a d  w i t h  t ho  oxcoption of  one q u n r t o r ' s  he lp  from 1 . t~8s ra .  
Jokrsmn and I.io,dgrJs, h a m  b m n  o n r r i a d  on s o l o l y  by hin.  
r e p o r t s  on t h e  i n d i v i d u a l  subpro,jcote f o l l o x .  

P rogres s  
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Stu4y of CRtch-por-Unit-ofF3f f o r t  o f  Columbict Q ivor .  Chinook Salmon. 

Peonuso o f  l a c k  of o l o r i o a l  he lp  t h i s  s tudy  has  Soon r e s t r i c t o d  

I__ - --- ---.. -- - - -- -; c 

t o  t h e  ca tch  of  a sing10 s p e c i o s  (chinookcs) by n s ingle  typo of gonr 
( g i l l  n o t s )  in  I singlo rimr ZO~O. 
howover, the  meAsure should provide R good sampling of t h c  nbundanoa 
of t h e  chinook runs ns thoy  e n t o r  t h e  r i v o r .  

Even a w i t h  thtjsa r e s t r i c t ?  ons, 

A s  an i n i t i a l  s t e p  perfornianoe reoords  f o r  4,600 f ishermen who 
f i s h e d  dur ing  t h o  p e r i o d  1907-1940 were proparod;  u s ing  thesa  Rnd 
c 011 si do r n  b l e  eup plementn 1 informnt;i on pro 1 iminnry Tnaly s i s 1 ad t o  
t h e  s e t t i n g  up o f  R s t a n h r d i z o d  prooodure f o r  o a l o u l a t i n g  ca tch-  
por-uni t .  This prooodure oons i s tg  of  four main s t eps :  (1) EI l i s t  
i s  pruparild o f  n l l  fishorinen who made l and ings  i n  e%ch month of  
enoh p a i r  of saasons ba ing  aomnparud; ( 2 )  t ha  oa tches  of each f i s h -  
w m n  nrB sumod and  l i s t o d  by ' :s tandard weekly pe r iods  (whenever 
B fish(irm.~n mnde no  ca t ches  dur ing  R givon wook he is  l i s t o d  as 
hz-J.ving Imdo A zoro oatch  i f  10 pa roen t  o r  rnorc of t h e  o t h e r  f i sh-  
tJmon mido Qnly one dol ivery ,  and i f  he rrnrle. one o r  mora d o l i v e r i e s  
during the preooding rind succeeding Ilveeks); ( 3 )  oatohes of all 
f ishermen on t he  l i s t  a r e  summed by weeks far eaah of t h e  two 
seasons buing oonpared; (4 )  a f i n u l  summation i s  made f o r  s e l e a t e d  
p a r t s  of t he  season and tho  t o t s 1 8  8& seoured &re  used i n  ob ta in ing  
R r a t i o  betweon ca tches-per -uni t  f o r  t h e  two seasons. 

During t h o  f i s o d  yoa r  oatohes per  u n i t  qd' f i sh ing  e f f o r t  f o r  
s e l e c t e d  p e r i o d s  of f i v o  f i s h i n g  seasons have besn cp lou la t ed .  
Thenu stntistios r e p r e s e n t  t h e  oatoh p e r  fisherman.week f o r  the 
given poriods ( c o r r e c t e d  f o r  v a r i a t i o n s  i n  fishing ef f io iency) :  

1936 483 532 
1937 5 74 464 
m a  44 3 351 
1939 352 443 
1940 67 19 9 

1507 751 
18(>6 903 
141 8 701 
1725 823 
1812 6 73 

These F iguros  b r ing  o u t  oven more s t r i k i n g l y  than the  t o t n l  
c'.ltoh, thi=: muoh g r e a t o r  docl ino of t h e  s p r i n g  and o a r l y  swmr runs 
as o ~ q x t r ~ d  w i t h  tho3 l a t e  summor and f R l l  runs, At prosen t  t h e  two 
most p l a u s i b l e  oxplana t ions  scorn t o  bo: ( 1 )  t h a t  t h o  August 25 t o  
September 10 o l o s o d  season has a f fo rdod  somi meaaure 
t o  t h : ~  l n t o  runs,  nnd ( 2 )  t h a t  t h e  8:irly runs ,  boing 
of u p r i v e r  f i s h ,  have been expeeed t o  'moro man-made 
t h e  l a tor  runs. 

of s r o t e o t i o n  
oomposad mainly 
hakards than 
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Estim'tion o f  T ro l l  catch of Columbia a v e r  Ckiinooks 
c-------.- - 

Since the  Columbia River stock of  chinook salmon i s  known (from 
tagging experiments) t o  cootr ibute  s ign i f i can t ly  t o  tho intensive 
oceanic t r o l l  f i she r i e s ,  it i s  noaessary t o  have sofie e 8 t i m t o s  of 
tho  s iee  of t h i s  contr ibut ion i n  order t o  know t he  t o t a l  oatch of 
Columbia River ehinooks, 
evidence could not  be undcrtaken duo t o  o. shortage o f  funds, so a 
s t a t i s t i c a l  study 'WAS s t a r t e d  darizl.g t he  f i s c a l  y c w  f o r  the purposo 
of obeaining t h e  bes t  possible  estim0os from the  avai lable  d a h .  

A "tagging program t o  secure now d i rec t  

The study has now boun oomplet@d and. ~i. report  has been 'prapsred 
thsroon. After some revis ions suggested by D r .  r?ich, i t  w i l l  be 
submitted f o r  prooessing ad a Specinl Soiont i f io  Report. 
i nd ica t s s  t h a t  t he  t r o l l  catch of Columbia River Chinooks Rvernged 
about 8,000,000 pounds f o r  t h e  period 1936-40, and 7,009,000 pounds 
f o r  the  period 1941-45. 

The nnalyeia 

Study of Average %e.ights of Columbia River Chinooks. 

I n  order t h a t  tho oatchss of salmon m y  be oompnrod with tho 
counter a t  Ponaeville and Rock I s l and  dams, it is necessary t o  coiivfjrt 
t h e  former from tho-pourrds i n  which they a rc  reported t o  numbijrs of 
f i sh .  
f l uc tua te  a grea t  deal bo th  within and bokmen s e ~ s o n 8  as well  as 
from point  t o  point alang t h e  river. During t h e  fiscal year an 
ana lys i s  was made of'avdraga weight s t a t i s t i c s  f o r  193944.2 gatharcd 
bJ 3r, 'Rioh o r  h i s  a s s i s t a n t s  and those for 1943-45 guthered by 
Mr. B r y a n t  a t  Astoria,  Theso a t a t l s t i c s  cons is t  of  t o t a l  weights 
a d  number of  f i s h  f o r  hundreds of  loads aggregating over 350,000 
individus.1 salmon. 
weekly average woights f o r  eaoh of two r i v e r  rogions during each 
of  the  seven seasons involved, And has indioatod the  type of snmp- 
l i n g  needed t o  8ecurQ bettc'r datu with l e s s  e f f o r t  i n  the futuro. 

-- I_ 7 

To do so requires  everago woights of salmon oeught, which 

Analysis of, t h i s  mss of  data haa yielded 

Tho sampling system ,indicated : x i 8  tho securing of tho woights and 
nurnbers o f  f i s h  f o r  n t  l e z s t  one lead of f i s h  each week f r o m  onoh of 
th ree  rocoiving s tp t ions  inoqch of t h e ,  six. , r iver  zones. Ruonuso of 
the shortago of ava i lab le  manpower (Nr. Bryant mat do tho avorngo- 
weight sampling in whatever t3.mo ho o m  spare f r o n  tho col loct ion of  
marked salmon st  Astor ia)  t h i s  Idea l  sampling Byston i s  not being 
fully rea l ized  during the 1947 f i sh ing  season, but ovon so some 
improvement i n  Che sampling of average weights has already boon 
achieved. 

A repor t  on t h e  subjact ,  e n t i t l e d  "Intra-8easoxml and Irlter- 
seasoni l  Variations i n  Average 'dVlaight of Columbia Rivar Chinook 
Salmon (Oncorhynchus tschawytscha)" by Ralph ?. S i l l i m n ,  Willis 
H. Rich fmd Floyd G. Brymt,  has-botin prepared and i s  i n  the  process 
of being submitted f a r  prooossing as A. Spooial Sciont i f fo  Rbport. 
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Fishways des ign  
Plnn-ttted t o  t h o  Fadernl  Povrcr Som?siss'1.on.h!~.rbhe XdAho Powelr 

Compnny, f o r  the proposod F,C,O(:O 1c.w. pmm* Aovelopmcnt, a t  Lower Salmon 
F a l l s  on tho  Snako F i m ~  nERr !?n,qorrnnn, Idnho,,.wdro ref 'orrcd t o  the  F i s h  
nnd ':'ildl.j.fa So rv ia s  by tho Fodarr j l  Powcr Gom.iffsipn f o r  approval  of t h e  
p r o j o c t  from, the  e t andpo in t  of f i s h  p ro toc t lon .  The proposed dovelcp 
merit dosiplnod flor porlk-lond opprntisn,'*wiI.l. hnvo d mnximum d i f f s r e n g e  
hotvecn tnj.lvrpter and forobqr  leac~ls  of 63 f w t .  A f i sh  lnddor ,  i n -  
c s rpo r s tod  in the plans, W M  rodesignod through tho  combfnod o f f o r t s  
of F h s s l r ~ .  PRir and Holrzos. 
gate c o n t r o l s  a t  t h o  upper f'iw w e i r s  *of the  ladder, n e o e s s i t a t e d  by 
a diurnal  f l u q t u a t i o n  of 6 f e o t  i n  fo rebay  e l eva t ion .  A t  tho lower 
end of tho ladder ,  ~n a u t o m t i c  r e g u l a t i n g  g a t e  was . included , i n  the  
r o d e s i p  t o  maintain a normal drop  i n  water, su r faoe  of one f o o t  a t  
the entcanco weir. S tandard  l adde r  pools were made 6 feet wide, 8 
f e e t  long,, and w i t h  a minimum depth of 3 f e e t ;  
p l a n  based on t h e  r roomended  ohangos in l adde r  a l i g w n t  and oon- 
s t r u o t i o n  d e t a i l s ,  Mssrsr Barnnby and Fa i r  rlnde a $ r i p  t o  Boiso, 
Idaho, t o  d igcuss  w i t h  varioua mmbors of t h e  Idaho Fieh and Garno 
Commission and tho Idaho Power Company the  r e d e s i p e d  features and 
tho  e f f o c t  of peak-load operaliione an  f i s h e r i e s  resouroe8 in t h e  river 
b o t h  above and below the proposod dsvolepmont, 

Of s p e c i a l  s i p l f i o a n c a  was tho 'automatio 

Upon oompletion of a 

A t r i p  WRS mile by Mr. Bair t o  Oravillu, TBphington, i n  oonneotion 
w i t h  the  oorutrnotion of hvo srnall t l n b c r  f i s h  l adde r s  a t  the Zosel 
P i l l  Dan on +he Olcanogan River ,  and devhtions of t h o  oons t ruoted  
ludd'ors from tho  plane were diaoussad w i t h  Fk. Z.8~31, $the owner. These 
l addor s  wore designed f o r  EL diffuronoo i n  # p r a t i n g  level betweon 
C a i l w a t u r  w d  fo rehay  lovsls of 3 t o  possibly s l i @ i t J y  mora thaq  4 
foo t .  Faoh lacldor cons i s t8  of three pools ,  oaoh 7001 ?)sin& 6 f c e t  
i n  l e n g t h  and Pbont 4 f e e t  i n  width.  

Durinr th?  f i s o n l  yenr 1947, f i o h  Rormns wore oporatod and masn- 
tainnd by t h i s  s o o t i o n  R t ,  tho fo l lowing  looa t lons r  

Pkpato Cam1 on ''nkirna River, near Parkor, M. 
Sunnyside Cr,nal on Yaklmn Rivttr, )!ear Wxpato, 1%. 
Prosse r  %vor Canal on %€rima River, new ProFsar, 'On. 
Ticton Canal on 
Ahtanurn Canal on khtanum Craok, wost of Yakinn, Vn. 
Fpp;horn Di toh  on Flothotv Rivor, nocc V!inthrop, IVn. 
Ylack Canycn Pam9 on Fnyo t t o  River,  nenr  Emniatt, IdFhe + 
Eneton D R ~  on Yakimu Rivar , .nonr  Eason, Yn. 
OJd, Indian Canal on YRkim .River, near 'Yapata, Tn-  
Pisbkun R@servoir , '  near Chotoqu, B?ont.nna. 

Tieton ?liv&; tvost  of Yakinn, "n. 



The Vlnpcxto, SunnysP'de, Fro8sf?r,  Tioton nnd Rhtnnun sc reens  nro  
pnddle-wheel opornted rotcry-drum screcns  ; tho  Foghorn Di t ch  nnd Rlnck 
Cenyon sc recns  nro rotfiry-4rum ScrLv ns  povrercfi by e l e c t r i c  p a r - h e a d  * 

*motors; and the  Ynston ( P i t t i t a e ) ,  Old Indian, nnd Pishkun sc recns  nro 
of the p a r n l l e l - b a r  type.  

A t  t he  l%pato screcn ,  f o u r  of t he  ton pnddle-wheel s h a f t s  hroke 
A l l  of the s h a f t s  broke n t  the  dur ing  t h e  1946 sdnson of oporn t ion .  

p o i n t  v h r c  the  pnddle-wheel hubs ware koysd t o  tho shr.fl;s. 
ancdysis  
wheel s h a f t s  would s u f f e r  the same damage, tho  paddle-whocls were rocon- 
s t r u c t e d ,  u t i l i z i n g  5" D'. oxtra-BtrOng pipe f o r  tho s h c f t  t o  avoid 
unnedessnrg weipht  of s o l i d  s h a f t i n g  and f o r  cconomior,l r ea sons r  
i n  an.  e f f o r t  t o  avo id  the expense -of provid ing  ncw bea r ings ,  t he  ends 
of the  ald paddle-wheel shaf ts  were c u t  off  and prooidod w i t h  c 6 l l a r s  
t o  f i t  i n s i d e  t h . e n d s  of the  pipe.  These s tub - sha f t  nnd c o l l n r  u n i t s  
were t h e n  welded t o  t h e  pipe 
w i t h  h c  sp iders* . (hub  and spokes) ,  spfiuod 5'-0"' on c c n t c r s ,  whi le  i n  
t h e  c e c c n s t r u c t e d  prlddle wheels C. t h i r d  s p i d e r  vrns udded w i t h  thc  t h r e e  
being p lnccd  4'-6" on c a n t e r s ,  The paddle whoels R t  &hQ $:apnte f i e h  
s c r c e n  nre 127-0" i n  di:Lme.ter nnd s r e  provided vd t h  pndclld 'boards. 10 -0" 
i n  l e n g t h ,  The oen to r  t o  c e n t e r  d i s t m c o  of t hc  suppor t ing 'be td .ngs  
on the pnddie-whool rihr'fts i s  15'-2". 

Sinco ~1 

of the f a i l u r e s  i n d i c a t e d  t h a t  the reminc ler  of C;ho paddle- 

P-lso, 

The or ip; innl  paddle v h e  1s' vrere cons t r u c t o d  

In adrli t i o n  tc, t h e  devoted t o  engi.neering a c t i v i t i e s ,  c o o p r a t i o n  
was given t o  t h e  Rurea.u of F e c l B m t i o n  end v n r i o u s  f i s h  and garno de- 
partments of "rashinp.ton, Idaho, and ?britana. EnEinoering ass is  tance 
v 7 ~ s  a l s o  ftxrnished t o  tho Uivisior! of 
connect ion w i t h  t h e  d&jp;n of e.n aerR-it;or f o r  v ~ l l  water  o t  the Leavon- 
worth ha t che ry  m d  $he oref.)aratjon of a p lan  f o r  R f i sh- food  mixer. 

F i s h  nnd I Ia tcher ies ,  i n  

F i s h  Soreens 
I n  c o r r e c t l o n  w i t h  t h e  ope ra t ion  of the Pishkun R c s w v o i r  f i f i h  

s c r e e n  nea r  Fe i r f i e l r i ,  ibn+;ana, E crane  barge has i n  past  y e a r s  been 
anchorsd i n  f ' ront of t he  f i s h - s c r e e n  s t r u c t u r e  t o  provide R mcdno of 
removing Eorecri penels from the s t r u c t u r e ,  i n  the even t  the fish sc reen  
should become clof:,c;ed w i t h  d e b r i s .  Ho.)ievw-, exper ience  has ind ioa tod  
t h e t  i t  WAS unnscejscary t o  have the  barFre launched ench year, so i t  wwi 
decided t o  keep tIiF: : - w E e  on tho  ski&myJ at all t tms,  u n t i l  an occa- 
s i o n  should  a r i s e  ihc : r@in  it; would bo r equ i r ed  that the borKe be p t  
i n  service, The oriyi: idl  s k i d m y  w m  des i rped  fo r  accommoclating the  
barge  a t  t h e  lower l e v e l  m i n t a i n e d  in the r e s e r v o i r  dur ing  the tvintpr 
season  and m a  nearly submerged'af,  t he  normal r o s o r v o i r  level, ao n 
skidway'bxtension was designed by Vescrs e Rair mh Lambert t o  provide 
accommedations f o r  t he  barge  fibme the  mnximum r e g e r v o i r  w a t d r  su r f ace .  

Each w i n t e r  t i t  t h e  r o t a r p d r u n  f i s h  ficrcen i n  t h e  P res so r  Power 
C m r J 1 ,  near PrTsser ,  ~ ~ a s h i n g t o n ,  the  lovror hn l f  of ench of tho e i g h t  
1 2 f - O f 1  diameter paddle whecls hns hnd t o  be dismantled to '  e l i m i m  t o  
the p o s s i b i l i t y  of drtrnpge duo t o  icu .  To obviate the l abor ious  t m k  
and operat ' ,onnl 00s t s  cren%od by such a Droceduro, paddlo-wheels R t w n p  
r a c k s  7 f e e t  i n  h e i e h t  have been deaigned by 1kF;srs. F a i r  u.nd Lombert 
f o r  i n s t a l l n t i o n  on the  vrrz7.1~ bet!wf,.cr. cdjoir-inr;  sc roen  h y a .  P s  H 
moan8 of removiny: t h e  ?addlo rprhc!r?ls arhich iiroigh ribout 2400 pounds oaoh, 

?** 
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a haom 15 f e e t - i n  length.  has been degigned f o r  attaohmenk t o  the exist-  
ing  gantry prane on t h e  pro jeo t .  

A o o n t r e o t  has been awarded f o r  *two new ring gear.8 and pinions .for.. 
the Prdsser. Fower Canal, f i s h  soreen t o  replace,  two e x i s t i n g  r i n g - p a r .  
d r ives  $on the 11'-Ott diameter fish-soreon drums. 
gears that  w i l l  be replaoed were o r i g i n a l l y '  i n s t a l l e d ' h e f o r e  the.  1943 
aoason and, due t o  l u b r i o a t i o n  d i f f i c u l t i e s ,  d id  not gtva the servioe 
expeoted, P t  present 4 h r e  nre CWlD of the new type r i n g  genrs of the 
h e a v l w  oon8 t ruot ion ,  and,, af ter4 a seasop bf opsrp t ion  and provision, 
of R s a t i s f a o t o r y  moans of l ub r ioa t ion ,  it aphears t h a t  thb.new r i n g  gears 
should l a s t  the l i f e  of tho pro jec t .  

The e x i s t i n g  r i n g  

I n  the pest ,  o o n s i d e r ~ b l o  d i f f i o u l t y  has bean enooitn.t;ered a t  the 
Prosser soreen from the  .laok,of proper s t rans i t ; i ans  a t  the  upatream and 
downstream ends of the south end wall, PCterial from the  oanal bank 
slides i n t o  tho end soreen bay, p a r t i a l l y  obs t ruot ing  tho flow of water 
and f i l l i n g  the, by-pass trenoh i n  f r o n t  of the  screen  with heavy deposits 
of sand and gravel. Transit ions have been designed by Hr. Rair, u t i l i z e  
ing  saoked oonoreto r i p r a p  on a 1 on 1 slope. 

Contraats were awarded f o r  t h e  fu rn i sh ing  of steel s h a f t i n g  and 
e l e o t r i o a l  equipmant t o  be used i n  oonncction With the e l e a t r i f i o n t i o n  
of .the'Eoho Feed Canal f i s h  Boreen nenr Eoho, Orogon. This fish soreen, 
oonels t i n g  of f i ve  6f -O"  diameter soreen drums, was o r i g i n a i l y  provided 
wi th  paddle wheel@, but, hie to extreme f luo tua t ions  of water surfaoe 
i n  the dnnal, t he  paddle whecfls were' found t o  be impractioril. 

:Steel  "rsinforoament sohedules were  proparod f o r  the proposed 
paralla1;bnr type c)-f f i s h  soreen, designed f o r  the 80~7th o u t l e t  of Nelson 
Roservoir loca ted  near Flaltn, Nontana, i n  order t ha t  complete oont rao t  
plans w i l l  bo i n  rendinoss when oonstruotion funds bnoome avnilnble. 
The dotn i lod 'p lnns  f o r  t h e  s t ruo tu ro  were prcpared by 1IIossrs, Bair 
and Burner during khc fprc p i n t  of 1942, hu t ,  due to . tho  war and the 
s t t u n t i o n  r sgard ing  o r i k i c a l  matoriala,  tho projrsot vms doforroc! 
i n d e f i n i t e l y .  
i n  width a t  the hottom, 1% f t w t  i n  width R t  the top, w i t h  soreon 
panels plnoed on n slope of ahoi.it 46 dep;roos. %o ind iv idua l  soreen 
p n o l e  aro 4 f n c t  vrido by 10 f o o t  lone, And.  pravisj.on f o r  t h e i r  
rejrnoval i s  inoludqd In tho  plans i n  thn form of a s t i f f - log ,do r r iok  
mounted orr Cop oft the Rtruoturol 

Tho proposed f i s h  sorean i s  23 fcctt i n  hoighf;, 40 ftwt 

Tho opc.rat-ion m d  maintmhnoc. of f i s h  soroens i n  tho YakirnR Valloy 
has boon oontinucd by W. Noloonib, a s a i s t o d  by Nr. Arqotsinger and 
temporary laborers, and has hoen mom o r  lass roiitlno in nnturn f o r  tho 
past; qua r t e r .  Vr, S-Toloomb hns , hcnwvw, dcvolopr~d mc? i n s t n l l o d  n 
dovloo  t o  Eivo s n t i a f n c t o r y  lnb r ioa t ion  of tho rSqzC; gonrs a t  tho I'kpat;O 
nnd Proasar  F i sh  B C r ( 3 C n S .  
with a notoh a u t  out t o  give a f a i r l y  0l.asc1 f i t  ovcir tho pinion p a r  
thnt drlvos the r i n g  coar a t t a o h o d  $0 t h o  ond rim of t h o  saroen drum. 
In the  meshing of' t he  pinion with the r i n g  g m r ,  tho lubr ioant  i s  squeeaed 
Out bvur tho odgo of tho pinion, nnd tho notohed mota1 p l a t o  sornpos 
t he  lubrlonnt off t h o  s i d o s  of tho p a r  and p i l o s  it bnok on tlie t so th  
of' tho p in ion ,  
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In a d d i t i o n  t o  r o u t i n e  s c r e e n  oporn t ion  nnd thc skidwny o x t o n s i m  
work a t  nishkun Reservoir ,  IFr. I?olcomb, ch,ring +he f i s c a l  year ,  i n s t a l l e d  
two 11'-6.5" P. D. segnentcil r i n g  gears  w i th  2 DF t e e t h  a t  the P rosse r  
f i s h  screen ,  completely r o h n b i l i t a t o d  thc  f o u r .  8.f-0" diamcter  s c r e e n  
drums a t  t h e  T ie ton  p ro jec t ,  and completoly r eoons t ruc tod  the  12'-0" 
diameter  pnddle wheels n t  t h e  I'hpato f i s h  screon .  HohQbi l i t a t ion  of 
t h e  Tie ton  s c r e e n  drums c o n s i s t e d  of  adding two now end-rim assomblies  
on each drum, re,aovering the  drums w i t h  3-mesh/inch 4412 wiro.  f lnlvanizad 
w i r e  c l o t h ,  and p rov id ing  new s i d e  and bottom son1  assemblies .  In r e -  
b u i l d i n g  t h e  TTapato paddle  wheels, c hollow s h f t  of 5- inch e x t r a  s t r o n g  
pipe wa8 used, w i t h  s o l i d  8 t e e l  s t u b  shafts welded t o  oaoh and. A t h i r d  
s p i d e r  (hub and spoke) was also i nco rpora t ed  i n t o  the r o b u i l t  pnddlo wheols. 

F i s h  Teir Design 

t i o n  w i t h  Illr. Eelez of tho  Alaska seo t ion ,  f o r  the Chignik Y e i r  or! t h e  
q h i m i k  Ri,vcr i n  4.lctoka. 
t r i pods ;  spnancd by s t r txo tu r s l  
'%e plans cnll f o r  n t ; r t . R 1  so:oti-on Fihoiit .TO fact ;  i n  Icnc t? t  t o  be iific? i n  
t b  rlocanr~r mrt of thc ri.vor, vrhero kho rlornnl doFth. of vrniy.1- is about; G 
f e c t .  %rs;dsrat i .on wnr; q i v m  t o  thc i n s t a l l n t i n n  oi' i-hv ncvr t:me of 
mir  v i t h  rnetril t r i p o d s ,  s t r incsrs ,  nnd p i cka t s ,  as the  e x i s t i n g  v m i r  i s  
o f  vmod cons t ruc t ion ,  and cons iderable  d i f S  i c u l  ty hc:s b m n  exp(.i-i~?nced 
i n  fm e f f o r t  t o  keep the w i r  of wood c o n s t r u c t i o n  from. f l o t t t i n g  .ant 
of p lace .  This c o n d i t i o n  i s  occr-ntuutod by the  f a c t  t h a t  t hc  weir i s  
l o c a t e d  i n  a s e c t i o n  of t he  r i v e r  
that the e n t i r e  weir i s  subnergod. The t r i p o d s  nro 9 feet i n  hoight  nnd 
a r e  submere;e.d by approximntely 2 f e e t  a t  the h igher  t i d e  10vc. l~.  To 
prevent  f i s h  pass ing  t h o w e i r  nt; 
extends above the  walkvray l e v e l  r,t; t h o  t o p  of the t r i p o d s .  One of the 
p r i n c i p a l  f k n t u r e s  of the m t n l  t r i podo  i s  th;tt d 1  throo l e g s  n ~ o .  adjust;n- 
b l e .  
of u 6" I f  la'& beam, urith the ridjust;rtble p r t  af forded  by n 5" [ 6.7-,'1: b o l t o d  
t o  e i t h e r  s i d e  of t he  beam at; the lovior end. €!010s 6 i n c h r s  on c m t c r s  nrc, 
d r i l l e d  i n  the 6ovcrc.l piaoos  t o  provide f o r  ctdjixstnent. Tho r r n r  1 t . p  
n re  3" T). e x t r a  stronp; p i p  i n s i d e  of 3-1/;3 T). s tnndnrd  pipc w i t h  ho1r.s 
dril lcbd through bo th  rJipcs 4 inchcs on ccmtcir8 t o  provide f o r  nd,iustncnt 
of ths l e g  l c r $ t h .  "'hrre the  r i v e r  b o t t a n  contour i 8  soncwrhvt .irri.?pplrc, 
t he  rid,iustnbls IC@ ~ l l o w  f o r  i n s t n l l n . t i o n  of thci t r i p o d s  i n  scch t i  rqcnnrr 
t h n t  the  t r i p e d s  will n o t .  be t i l t e d  i n  sny  dirr8ct;ion pnd the  v r f i 1 h m : r  s11- 

nor t s  f o r  adjnccnt;  t r i rmds  wi l l .  be n t  the  samo c l c v c t i o n .  Tho v r c i r  we.s 
desig?ied f o r  Yhc 1 1 8 ~  of 3/ntt ?. str:ntlord pi?? f ' 8  p i c h t s .  Thn p f c k r t s  
n r s '  inse7rtFB3 f r o m  thc  v r n 1 h m . r  throvF.l\ I-I,ktt r). ho1.9~ d r i l l r d  5n t;hc v:rbF 
of 4" r( lo'(- h r n m  nt 2 5/lF inohr 's  on ccntvrs .  

A new w e i r  des ign  was prepared  by Uessrs. Bnir and Lnmbort, i n  0 0 o p c r ~ -  

The new wei r  daeign c o n s i s t s  of  nl.1-motnl 
ster.1 strinrero,  Tdth pipc used a8 p i c k c t s .  

a f f e o t c d  by t i d swa tc r  t o  t h e  o x t e n t  . 

thcsc t i m r j s ,  u wire fsms 4 f e c t  high 

The f r o n t  log,  which i s  on n. 81ope of nbant  1 on 1-1/11, i s  composod 
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A r t i f i c i a l  o r i t l o t s  f o r  r e s c r v o i r s  

Considerable  time was spnnt  dur ing  the  1947 f i s c a l  p a r  by Plr.Rnir 

-c-, -I 

and k s .  BRrksr on the  dksign and p repa ra t ion  of oomplste d e t a i l e d  
plans f o r  f a c i l i t i e s  t o  ho used i M  determining the  f e a s i b i l i t y  of 
c o l l a o t i n g  soaward migrant  f i n g e r l i n g s  i n  r e s o r v o i r s  that have no 
su r f  ace ou t l c  t "he f J.ngsr 1 iny, c0Yl.eo t o r  o m s  i s  t 8  p r ino iph l  l y  of 
a timber flume 10' -0" i n  width,  48'-4" i n  l eng th ,  and 31-6'' i n  depth,  
w i t h  o i l  b a r r e l s  secured  t o  each s ide  of the o o l l e c t r r  t o  provide 
buoyancy and e t a b l l i t y .  Near the,. c e n t e r  of the o o l l e c t o r  i s  H box ' 

t r e p  provided w i t h  a h o i s t  f o r  l i f t i n g  the t r a p  from the  water. A s  
a means o f  producing a n  a t t r n c t i o n  f l o w  a t  the  en t r ance  t o  t h e  co l -  
h o t o r ,  the  1)lcns oa31 f o r  the  i n s t a l l a t i o n  of twn 10 H.P.. outboard 
motors R t  the  reow of the  box t r a p  t o  provide a flow of 30 second-feet  
of w a t &  through the o o l l e o t o r .  

Passage of F i s h  a t  Fonnevi1l.e Dam 
-I--- 7 

A s  i n d i o a t e d  by the  fo l lowing  table ocmputed from d a t a  fu rn i shed  
by %he 17. $, Tnginsers ,  the osoapements of f i s h  t o  spawning p o u n d s  
hl~ove nonnovi1l.o wx?n w c r ~  unusual ly  coed dur ing  the  q u a r t c r ,  

Vumher of F i s h  Counted T h r o u ~ h ~ ~ % ! m y b  tit Rolinoville Dam. 
,Tnnuary through 'June 

'J'eifr Chinook ' ' Sluobii ck' s t e e l h i  
Salmon Salmon - Snlmon -.- -1- 

1. !I 5 9 n2,340 
1940 73, floc, 
1941 79,323 
1942 5?,,2R7 
1943 70,9 40 

l!M5 Fin, BO8 

Av.1939-46 68,238 

1944 35,228 

1946 97,571 

1947 . 159,064 
-r . ----- 

29, 623 
59, n4s 
24,8R7 

4,534 
3 , l l S  
2, c,R9 
7, rw 

59 J 303 

12,637 

113,O76 
c-" 

11,789 
11,401 
10,eFjn 

9,636 

.lo, 764 
12,498 

12,420 
12,995 

10 , 322 

22,239 

Ab.---- 

The oount of' apriny; ohinoolc salmon rrcs by far the  p - o n t e s t  of  
tho ning yenrs  o f  record .  
tho  e f r r l h e r  ycr 3's of ruoord. Lad ,more thnn OILO cmd a h u l f  times the 
l t i r g a s t  precedine; yew.  Tho good esocrpenont a p p m r s  t o  bo p n e r t i l  
throuEhout tho uppvr spawr\i.nf: areRs, This i s  shown by tho  f a o t  t h a t  
tho oount nt; Rock I ~ l f , n d  T h . ,  on the  m i n  Colnnhia, whioh wns 7,584 
chinooka by kho end of' ,Tuns, was 2.8 t imes the average of t.hc t e n  
preooding genrs, and ton  peroont  g r e a t o r  than thc l a r g e s t  year of 
reoord.  
at t hc  and of ,Junt>, which i s  m o r n  thRn 4 t i n e s  tho avora'e;e of the  
PrroodinE 7 years of r e c o r d  rmd 2-1/2 t ims  tho l n r g e s t  prooodinp; 
count.  
i n  Idnho. 

It WIN. rnore thkn double, tho average of 

On tho vcilcimn River,  the oount a t  Roxn Dum WGS 2,557 ohinooks 

L n r p  cs0,apameGt;s c,lso nre  r cpor t ed  from the Snako Rivar SyStom\ 
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The aount ,of blueback, salmon..at Bonxiqvi.llo Dam ~ l a o  has baon 
e x c e p t i o n a l l y  high.  
r eaches  i $ a  peak ,by t h e  and o f '  t,hR.t month. , This y?Rrl s. count ,  up t o  
tho  and  of June wns+morc ' t han  3 timeq %ho .avorage lznd c q i n l o d  t ho  
naximum of t h e ,  o i g h t  preoecfing years. 

mainly t b  t h o  monzhs of March, A&I, and Mfiy, &out  e iualua t h c  m y -  
age of p rev ious  records .  

i*r. Holmes has devoted t h o  g r e a t e r  p a r t  of  h i s  tima dur ing  $+e 
q u a r t e r  t o  a n a l y s i s  i f  data. Co l l ec t ed  du r ing  %he p a s t  eovctn yeu?s ' 

from a s e r i e s  of marking exporimants t g s t  wore dosigqed to. dotcrmino 
t h o  o x t c n t  of m o r t a l i t y  of salmon f ingnel ings  i n  pnss ing  Ronr!willu 
?Ian. A r e p o r t  on t h i s  work w i l l  be oomplotod soon m d  w i l l  bo sum- 
marized in  t h e  next q u a r t e r l y  r e p o r t .  

Tliu run . o f  t h i g  spqc+!~ss s,t-.rt.s i n  ,3un,e %nd about  

The s p r i n g  r F  d f  s t e e l h e n 4  t r o u t ;  which as u s u a l  wbs confinned 

Yf. Holmes a l s o l h a s  beon r ep resen t ing  tho  Sorvico i n  t h o  c o w i d -  
e r n t i i n  of f i s h  p r o t o o t i o n  a t  McNrrry Dam on t h e  main Coltxmbia''2Lvcr 
approximatgly 140 mi l a s  above Sonnevill t? Dah. 
conferenceer f o r  the s x c h n g o  of views betwoan s e p r e s e n t B t i v e s  ~f tho 
S t n t s  f i s h c r y  departments,  t h e  TJ, $. Er~ginesrs , '  And our  Sorvioo. 
servat. lons s l s o  have been made of t ho  hydrau l io  modals of t he  dam 
t h e t  have been c o n s t r u c t e d  by t ho  lJ, S. Engiqcrsrs a t  Boanoville. A s  
9 p a r t  o f  t h o  YcJary Dnm stud!rD M r *  Iiolmos i s  bonducting R wries  of 
experiments  t o  ddtormine kho affects, of pressure, p a r t i c u l a r l y  .tho 
sudden roltasec of pr+ssiirq, upon salmon f i n g e r l i n g s .  ':hc so axpor i -  
ments w i l l  f u r n i s h  i n f o r m t i o n  regard ing  tho  dangor of i t i j u r y ' t o  t h o  
f i s h  an a r6sult of  pas s ing  under l i f t - t y p e  sp i l lway  g?.tos. 
r o s u l t s  o f  t h o  oxpsr i rmnts  w i l l  be rcjported la t - . r .  

Them hnvo been Roveral 

Ob- 

Tho 

F m g w l i n g  find- a d u l t  s t u d i o s  rtt Ronnavillc: !Jm 

rmndror'ous f i s h 9 s  a t  zz l a r g o  dnni such as honnovi l lc ,  is g e t t i n g  t h o  
downstream m i g r l n t s  s a f o l y  p n a t  t h e  s t r i i c tu ro .  Although adoquato 
data nrc  n o t  a t  hcnd from a l l  expcrimonts,  it i a  o s t a b l i a h e d . t h a t  
cons idorable  m o r t a l i t y  occurs  i n  the  e p i l l x a y s  and t u r b i n e s .  Tho 
Bonnsvi l le  F l n g a r l i n g  S tudios  a re  d i r e c t e d  toward detorminine, t h o  
d i s t r i b u t i o n  of migrants  from shore  to shore  and ' su r faco  t o  bot$om 
i n  t h e  Bonmwille fo r sbay  and t h e n  developing equipment t o  guide 
t h e n  away from t h e  hazardous %reas i n t o  safe r o d t o s  f o r  ' pa s s ing  t h o  
dam. 

- - .  - 7- 

Ono of t h e  m i o r  prohlcms i n  connect ion w i t h  ti13 pssssga of 

During t h e  ear ly"1946 season R system of fyks  n a t t i n g  was dsv$lo 
o p a d .  These ware*o+ra to?  Q t  V . 2 r i O i i 8  diatkncorj from shorc ~ n d  a t  
v a r i o u s  depths  i n  t h e  forebay,  but  owing t d  dulnye in 'comFlatSng t h b  
nets and  i n t e r f d r e n o e  from s p r i n g  f l o o d s ,  l i + ; t l g j  inforftihtion was OH- 
t a i n e d  in 1946.' A new type of f ingsrli .ng t r s p ,  t h c  i n c l i n e d  pldna 
%rap, m a  developed by Xr. liolmes dnd Flnced itl oporntfon i n  n3.1 
t h e  bypasses of t h e  aux i l i r i ry  VrQ.ter aupply system a t  Bonncvil.10 
O m .  Thoy wwc: r a i s e d  oi rsT j  morning wid evening, t h o  fish iclonei- 
Tied as t o  s p e c i e s 0  messurod and  t h e n  r e l e a s o d  t o  proceed on t h e i r  
seamrd migra t ion ,  
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Bypass t r a p  cntches of chinook snlmon f i n g o r l i x g s  !it Bonneville 
Dpm were ns f ,o l lm-s :  

Pit(: 

August - 1946 
- 

J d y  - 1945 

So p t rm bk3 r - 1 9 4 6 
C s t o b s r  -* 1946 
Povsmber - 3.946 
Oonedber - 1946 
January  - 1917 
Fchrunry - 1947 
Parch - 1947 
A ? r i l  - 1947 
F.'rty - 1947 

T o t d  No. Fingorlin 'gs %aught 
_I_- 

'$80 
104 
18 

144 
155 
133 

3;026 * 
12,116 * 

5,700 * 
7,391 
7,625 

-- -1-- * During ,Jmunrv, F o b r u v y  r l i ~ i l  Ku-ch, 18,317,439 
cliinoolc f i n g o r l i n g s  v u r o  r d  x i s o d  from hn tchc r i c s  
up r ivcr .  

I n  J;inunry, Fobru i ry  snd Xilrwch of 3347,' funds % p i n  bocnma a m i l -  
ab le  t o  oor1tinuc-r t he  Ronr>bville s t u d i o s ,  
t h e  direction of %ssrs.  nurncr  nnd '%b,:r throughout  t h o  qunr to r  i n  
tho  powcr ho i s u  chnn:wl. 
t h o  da ta  in?ic?tok th r  t scnward n i p r a t i n g  snlmon f i n g o r l i n g s  u t i l i z o  
the  full width 
mig r i t i on .  Tho g r e a t e s t  dopth of t h e  5oZ;tom channel of t h o  forcbny 
i s  72 f o o t  Solow norrnnl p o o l  lcvol. 
n e t s  woro,made n t  dopths  of from 25 t o  50 fCut. 
thrzt thc f i n z e r l i n g s  .\re f n i r l y  svon ly  d i s t r i b u t o d  from t h e  surfnoo 
t o  v i r t u n l l y  t h o  bbttorv. 
o u i r w i t n t  o f  t h o  Bonnovil?o s t u d i o s  i n  t h q t  it dctbrminc,s t ho  typo 
~ \ n d  placemunt of oquipmont usud t o  gutdo f i n g e r l i n g s .  
f o r  ~ximpls, t h o  use o,f surfnoo gca r  such a s  shoor 'scraons,nbov-e su r faco  
l i g h t s ,  or shalldw mtor o q u i p m n t  n e a r  Shoro, 

Fyko nu'tk wcjrt! nperntad under 

A proliminw-y nnf l lys i s  of t h e  r c s u l t s  of 

rmd full depth of  t ha  chqnnel during t h e i r  s c n w r d  

Tho l s r g o s t  ontchos of t h e  fyke 
Howovar, it RppRrS 

T h i s  informntion f u l f i l l s  t ho  f i r s t  roc  

I t  r u l a s  out ,  

Durinq, thu quclrtor t h e  fyke n e t t i n g  has boon 'oontinuod under 
high w s t a r  cond i t ions .  
z n l  rtnahors so  th t i t  +hay onnnot bo kopt i n  a l ignmont  b u t  i n  s p i t e  of 
t h s s o  d i f f i c u l t i e s  n t  I.urrst f o u r  r le ts  hnvo hean kopt  f i s h i n g  n t  all 
t i n i o s  up u n t i l  Z-q 5 th ,  yhon tho  forebay l e v e l  ms raised from'72 f e e t  
t o  82 f c o t  -bo maintnin ri S@ f o o t  head It t h e  power house, Tha r e s u l t -  
a n t  striil-i on snohors  and l i n o s  13s w a l l  r.s n o t s  7rovod t o o  muoh and 
f i s h j . ~ ~  wzs stoppsd.  
6000 f inf ;e r l inE;  I migrlznts wore tnltsn in t h o  fyko no t s .  
i d c n t i f i o d  26 t o  tq?(3cios, counted,' R saniplu tlzlton f o r  oompnrntivo 
s t ~ d y  m d  t ho  remnindor rnlonsed.  In  oompnrism tvlth sam2los of hs tchory  
rrli m d  f i s h  rolC3Rsod upstranm from Bonnc.vi13.a 9nm it hRs been o s t n b l i s h e d  
t h n t  n o t ' n l l  of t h e  f i n g e r l i n g s  c a u g h t ' i n  bypass t r n p s  knd fyko n e t s  
? r t j  hl i tchory f i s h ,  i n  s p i t o  of the frzct t h T t  25,348,395 of tho' h t t o r  
Wuro r c l e n s o d  i n  ti f o u r  nnd ono-h:ilf months poriod. 

P l o z t i n g  logs t n d  d o b r i s  hcivr, d i sp laood r a f t s  

b r i n g  t h i s  qrlrf t ho  preoodillg q u z r t o r  over 
Thcso wero 

ThGscJ upstrcar? 
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releases txre made known t o  t h e  obse rve r s  a t  Banneville who aan t h e n  
estimate t h e  time of arrival o f  t h e  f i n g e r l i n g s  i n  t h e  t r a p s  and re- 
cognize t h e  s t o c k  from samples submit ted by the  h a t o h e w ,  A t  t h i s  
time it w a s  .considered d e s i r a b l e  t o  cont inue t h e  fyke n e t t i n g  in 
order t o  o b t a i n  the  seasonal .  d i s t r i b u t i o n  of migrants ,  t o  work o u t  
t h e  age  a t ‘ m i g r a k i o n  ana a l s o  t o  s e p a r a t e  t h e  var ious*  s t o c k s  on the 
basis of age and l e n g t h  measuroment data, even though these a r e  con- 
s i d e r e d  by-products of t he  f i n g e r l i n g  s tud ie s .  

I n  order t o  o b t a i n  a d d i t i o n a l  information on the  e f fec t  on 
f i n g e r l i n g s  of paGsing through t h e  t u r b i n e s  a t  Bonnevil.le, a d r a f t  
tube  trap was designed t o  be ope ra t ed  at the t u r b i n e  o u t l e t .  
t r a p  if con2osed i n  p a r t  of a t r u s s  40 f e e t  long which spans one 
h a l f  of t h e  d r a f t  t ube  of  5L2 t l i rb ine ,  and WRS i n s t a l l ed  j u s t  p r i o r  
t o  t h e  spr ing  f l o o d .  The t r u s s  holds  t h r e e  f i n g e r l i n g  box-trap unI%s 
of or thodox design, b u t  onoh d i f f o r i n g  s l i g h t l y  i n  t h a t  h igh  v e l o c i t y  
b a f f l e s  are i n s t a l l e d  t o  ca tch  f i n g e r l i n g s  as t h e y  emerge f r o m  the 
d r a f t  tube. We have been unable  t o  opera t e  t h e  d r a f t  tuba t r a p  be- 
cause of’ the unirsually high  t a i l w a t e r  p r e v a i l i n g  dur ing  June. Some 
damage t o  t h e  bottom of t h s  t r n p  units has  been onusod by legs  sho t  
o u t  from thg  t r a s h  sluloeway, Repairs  will be mado tiis soon C ~ E  high 
water a b a t e s  s u f f i c i e n t l y  so t h a t  a work crew cnn g o t .  under t h e  t r i m s  
whioh now i s  suspended one foot above t h e  etirfaco of t h e  t a i l w n t e r .  

Tho 

As p a r t  of t h r  oxporiments t o  dotermino t h e  p o s s i b i l i t y  of d i -  
v e r t i n g  d m s t r s a m  mlmon f i n g e r 1  Ings i n t o  aafo ohmrrels  of  migra t ion  
s t u d i e s  have beon under way i n  oorrrteation w i t h  t h e  i n s t a l l a t i o n  of R 

s t r i n g  of  under-water l i g h t s  whioh would, i n  o f f e o t ,  produac R t r a v e l i n g  
wave of l i g h t  similar t o  t h a t  on 8 t h o n t o r  marquee. 
been de layad  clue t o  the d i f f i o u l t y  of o b t s i n i n g  t h 3  proper  r e s i s t o r s ,  
r h o o s t a t s  and o tho r  nece’esary equipment. Howovor, f i o h  of thG equip- 
mont is now a t  hand n n d , i s  be ing  assembled and i n s t a l l e d .  

Tho exporiment has  

As ‘1 f u r t h e r  p a r t  of t h o  i n v e s t i g a t i o n s  t o  detorinind m t h o d s  of 
33,verting f i n g a r l i n g s  i n t o  safe ohannels of migrat2.11, datn have boon 
and  nre buing assembled on suparsonic  iNf7.V6S. It h a 6  been osaor t a inad  
t h a t  the  f r equeno ies  used f e r  t h e  do toc t ion  of f i s h  and othcir objJcts 
i n  the  w & t 6 r  .&ve l i t t l o  o r  no e f f e c t  d i r o c t l y ,  03 t h e  tnovomont o f  
schools of fish. Those f r equenc ie s  are Sn t h e  neighborhood of 20,000 
t o  30,330 zyclea’.. It is apparunt  t h a t  if tiny sound f requencied would 
be o f f o o t i v e  t h s y  mu& bewf  e i t h a r  h i g h e r  o r  lowor froquency thnn tho  
20 t o - 3 0  k,o. band. Yhilo riumaroua i n q u i r i e s  hnvc boon rmds of f i rm 
d e a l i n g  i n  sqpersonics , .  equipment s u i t n b l u  far o u r  needs h s  n o t  8 6  +et 
bean found avn.i’iable, 

Ever  a t n c o  Bannevi l la  Dam wae cons t ruc tud ,  t h o r e  hatre bosn ropnr t a  
of duad and dying a d u l t  salmon in t h e  r i v o r  bclow t h e  am, prsmmnbly 
a r e s u i t  of f i s h  boing i n j u r o d  i n  attornpting t o  pass tho s t r u c t u r o  
and no t  f i nd ing  t h e  f ishways,  Ths Ssrvias was prossod t o  awry on 
obse rva t ions  both  above and below B o m s v i l l o  t o  dotormine t h o  ox ton t  
and mum of nrartality of salmon. A rough d r k f t  of R manuscript  on 
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l a s t  aeason t s  obsorva t ions  has beon pompletad ,end i f 3  boing given 
R f i n a l  r e v i s i o n  by t h e  au thors ,  Messr5. HQnSQn and'Zinmer, whs, 
cnrrioc'.  on tht3 Work ooncurront ly  w i t h  t h o  f i n g o r l i n g  s tudios . ,  as- 
s l s t d d  by Nossrs. B a g w e l l  and Jenson and t h e  Corps of Engineers '  
resicleikt b i o l o g i s t .  

Vr. Burncr a t tonded  a conferonoo wi th  Mossra, HOhes,  Milo 
fJc.11, Morris L i t t ,  I?r.~d Abbott nnd Robert  Uooro a t  Por t l and  regard ing  
a pro?osed t 1 a m o 1  oxparimont t o  be oonductcd ~t Bonnevillo Dam t o  
detorniino tho r e a c t i o n  of n d u l t  migra t ing  snlmon t o  a dnrk passage 
suoh 3 s  may bo b u i l t  i n t o  the  Washington s h o r i  l adde r  a t  FllcNRry 
Dam. 
, i n , d n r k  psssr.gos. 
ways n t  Bonr.ovi.110 Dam so %bit tho upstroamLmigrat tng salmon m%y 
be oountod. bslow m d  above n darkanad $nssago. 
a r e  provid ing  nnd i i i s t d l i i i g  fill of tht, nocdssary oquipmant nnd ?'re 
Eurncr w i l l  maku thi b io log ioh l  obsorvnt ions.  

Little is linoim a t  t h e  p rc son t  t imo as  t q  how f i s h , w i l l  r e a c t  
Equipment i s  boing i n s t a l l e d  i n  c;no of t h e  f i s h -  

The Corps of Engineers 

Tho s tudy  of soasonnl  f l u o t w i t i o n s  i n  tumpcrntur,o of tho 
Columbia Rivtir Qnd i t s  t r i b u t a r i s s  was oontinuod during t h o  p a s t  
f o u r  q u a r t d r s ,  D s t n .  o b t d n s d  w r o  organized, i. 8 ,  c l a s s i f i e d ,  aver- 
ngod, nnd ?nL\.lyZOd, f o r  pregross ivo  s t u d i ~ s  r e l s t i n g  t o  t ho  o f f o c t s  of  
wator  us0 p r o j e o t s  on f i s h o r y  rfrsourcos, Jhilo t hosu  dntn hqve only  
s l i g h t  va lue  n t  thci p rosent  t ima, tho'y w i l l  boQ;aomt> of' i np roas ing ly  
g r o a t o r  importance whan a l d i t i o n a l  d,ms, which w i l l  a f f o o t  t he  wa te r  
tomporzture f i re  cons t ruo to3  i n  the Columhiz nnsin.  

PROJECT. 111. SALXON AlT) TRC'JT TI$ THE UPPER COLUf.53IX RIVER 

In I\?::y 1f.r. ;InnnvRn c)onglatud axtei ls ive chmgqs i n  t-i Ruport on 
t h e  Grrind Coulor: F ish  li'lfiixitenwico i'rogrram and fsrwnrded the  r eL)o r t  t o  
Dr .  E'rodoric F i s h  $or f u r t h u r  r o v i s i o n  t-in:X o w l y  pub l i ca t ion .  

i)reliminnry nnc t lp is  of r e t u r n s  from an >x tcns iva  ser i t , s  of 
marking exporimonts ornductod on tho  Grmd Cpultw P r o j e o t  wore con- 
*hued  us time pc?r:)l'l.ttod. Roturns from t h e  1939 and 1940 broods a r e  
now oociploke rlnd w i l l  be ropor tod  upon i n  t h o  m a r  f u t u r e ,  I n  t h e  
oo'xrw of  t h o s e  oxporitnonts more t h n  1,000,00,7 f i n g e r l t n g  f i s h  
WOIW me.rkod w.1; t h u s  f a r ,  mom thnn 5,000 mzrkod n 4 u l t s  hzve b w n  
r m o v w e d ,  mQinly by Xr. Rryqnt, from t h o  oormc?rciQl f i s h c r y  st the 
m u k h  of t h e  Colucibiqi Rivsr. 
w i l l  be o f  vnlire 'in \my progrsm dnstgned t o  nr3sGrw tho  salmon qnd 
stsolhobid t r o u t  of t h e  upper Columbin River  f r o n  tho  offelcts  of pro- 
posed powor nnd nnv ign t j  on' ( 1 v s  , 

Infomis t ion  p ~ o v i d e d  by t h o  tJqmrimunts 

L r i n l  survays of t h o  s p a w i n g  d i s t r i b u t i o n  of salmon in t h e  m!ain 
stems of tho Columbia snd  Snnke Rivers  waro i n i t i n t a d  i n  tho f z l l  of 
1916 m d  w i l l  bo rosumod dur ing  t h c  sphwning poriocf i n  1947. 
i n i t i a l  survyy aorved t o  cmphr\sizo t h e  p rev ious ly  unreoognized im-  
partnnco of t h 9 s e  mnin stronms "zs spmvniiig grounds f o r  tho  f.111 ahinook 
runs ;  whioh inc1,iido n e a r l y  80 porcen t  of t he  ohinoak t h n t  pnss Eonno- 
V i l l a  Dnm, 
rcoru thnn one redd,  wl:re oountod on '1 s ing lo  in speo t i an  o f  t h e  Colunbin 

The 

Nino hundred and ninetesn n e s t i n g  8r089, ninny contc.inlng 



between t h e  confluence of t h e  k a k e  p i v e r  and Grand Coulee Dam, 
a d i s t a n c e  of 280 miles .  T a r b i d i t y  prevented irLspe6tj.m o f  the  
lo-nrer 'Snake River  o r  of the Coll.im'nia kulow the  Snake River  conL 
fl7Jence. I!osi;, if n o t  a l l ,  of' the snnvrning grounds of t.hese i m -  
po r t an t  runs w i l l  be des t royed  by pro:eoted "lower r i v d r "  i l ~ m s .  

l R O J E C T  S,%CI.AJ, STUTJIGS OIJ EFFECT 0%' D3T. 

hrr. Eanavan i s  conduct ing a s tudy  of t h e  a f f e c t s  of D3T on t r o u t  
s t reams i n  n o r t h e r n  Idaho. rh spraying 391,740 a c r e s  of f o r e s t  land,  
a t  t h e  r a t e  of 1 pound of D3T p e r  ac re ,  the Bureau of. Entomoloyj and 
P l a n t  Quarant ine ,  has  undertaken t h e  mast ex tens ive  ae r i a l  d i s t r i b u t i o n  
o f  S!YT y e t  a t tempted.  The t r ea tmen t  a r e a  inc luded  severo.1 e x c e l l e n t  
t r o u t  s t reams t h a t  suppor t  popula t ions  o f  rainbow, c u t t h r o a t ,  an1 brook 
trout;. 

hs t h e  e f f e c t s  of t h e  spraying  m y  continue f o r  sevoral. months, 
complete results a r e  n o t  now a v a i l a b l c .  
however, appoars  t o  be n e g l i g i b l e .  One t r m i t ,  a rainbow, WRS found 
dyivg  of 3 ' )T  poisoning b u t  t h i s  was a d lseased  and Rnernic i n d i v i d u a l .  
Other t r o u t  obsBrved and examined 
seve r s1  s t reams c o t t o i d s  and suckers  war% killcc?,  and i n  on3 strtmm 
im?oundment t h e r e  ~ 8 8  a heavy loss of ca+fls)1. 
widely d i s t r i h u t o d  i n  tho atreams of  Yhe a rm and a ~ p r o r i t l y  -:'ore 
unaf fec ted .  

'?he d i r e c t  e f f e c t  upon krout ,  

have appeared t o  b'e normal. I n  

Brcam"an.l dace a r e  

Frogs %ere occas iona l  v i c t i m s  of TITI'? b u t  the g r e a t e s t  upetst 
i n  strsarn $Calo,y r e s u l t e d  from tho  v i r t l i n l  elimincit ion from many 
s t ream s e c t i o n s  of a l l  i n v e r t e b r q t e  l i f e  excapt ing  m n ~ l i d s  and u 
s p r s c  popula t ion  ef molluscs .  

Q u a n t i t a t i v s  samples wcro ob ta ined  before  *4nd a f t e r  t rsatrnont ;  
a q u a t i c  forms by moans of a square f o o t  r i f f l e  wimplor, and n o r i n l  
forms by the use of f lypaper .  The doc l ino  i n  a s r i a l  forms WRD almost  
2s gr- ,n t  a6 t h e  declin ' i  i n  a q u a t i c  l i f e  wkt!i hndi-lis f l y  rmd thc; smnll.,r 
dep te ra  2s p r i n c i p a l  v i c t i m .  Trout; s tonaohs obtniwcl.  bcsf ere and 
s f t c r  treatmonk contnined ants. As no' chartgo i n  t h 3  nbundsncc of'' 
a n t s   cis d i s c e r n i b l e  t h i s  food might be of impor tmco i n  prevent ing  
s t a r v a t i o n  o r  tkia migrati.  on of t r o u t  t o  1Q s s  s u i t n b l e  c t r  onm hsbi. t i t s  .' 

The effcsts of T ' T  were most ;Ironouncod in stream aao t ions  re- 
Stream soo t ions  t h r m  miles c e i v i n g  a d i r e c t  a p p l i o a t i o n  of spray. 

o r  mort: below t r e a t e d  areas were found tc: con ta in  n o n n l  c o m ~ l s m n t s  
of r i f f l e  e r g m i s m s  anti su r face  hemipter:!. 
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'phose invea t i g a t i c n a  a r e  concerned * c h i e f l y  wi th  the  life h i s  to ry ,  
behavior, arid abundance of chinook salmon and s t r i p e d  bass popula t ions  
i n  t h e  Ssorwnento-Fan Joaquin :liver sys toms. 
ccunted R S  they  mir ra ted  ups t r cam ' to  s p a m  i n  Tuolumne and Fea ther  
g i v e r s  and i n  Deer and Battle Creeks. qst i inates  of t he  numbers of 
a d u l t  salmon were mads i n ,  Sfxormento; Yuba, upper San Jbaauin, S t a n i s l a u s ,  
'bolunne,  ?a$d Mcrce3 n i v e r s  
s u b 8 e r n e n t y ~ ~ ~ ~ I t ~ ~ ~ ~ s .  o f  rosn1t;ing .salmon f inTur l infy  were observed 
Clcse ly  on tho r i v e r s  and creeks mentioned. 4. sa lmon- t ap~ ing  program 
sponsored by .tho S t a t e  of Cal i fornia-  was a ided  m a t e r i a l l y  hy  cocpnrnt ive 
ts.Ccrinp; and roccvery  ec t i iv i t ie ' s .  The movements, s i e e a  and 'ecology of 
f i s h s s  inhabi t i ,ng  or  pass ing  through t h e  Saoramento-San ;lonquin 3 e l t a  
Prlators w w e  brought  ur,d.er invee t i g a t i o n  p r spa ra to ry  t o  more d e t a i l e d  
S t u d y  re1.atA.n~ t o  chengos ii.1.  d e l t a  dynaniios r e s u l t i n g  from tho DelCa 
Crms Chnnne,l and purnpinp: p l a n t s  S ix t een  n a j w  rivsr basin r e p o r t s  
were prcpared and subrqilt-tod ,to t he  Pegional  I Y f i - c e  and s e v e r a l  o the r s  
were completed exce:,t f cir f i n a l  arrangenzent i)?tc- recomiended f crmc 
Rearinge, oonf e r eno i s ,  and d isouss ions ,  too nurnercus t c  mention were 
he ld  o r  h?;tended r e 3 e t i v e  t o  River Basin Studios  and i n v e s t i r a t i o n a l  
I.:r3e(rarnsc 
; \hintenanoe f'rogrnm was continue?.  Daily water  t e m p r a t u r o  records  
were maintained a t  t ! i i r t ;mn . s t a t i o n s  throughout the Csn t r a i  Valley,  
and a h  temperature  r eco rd ings  wore made a t  s i x .  key p i n t s  in the 
network. Cent ra l  Valley Invee tic.,a';ione were d r h s t i c a l l y  reduoed in 
Scdpe i n  a n t i c i p n t i o n  cf cutbaolrp i n  appropria  t i c n s  f o r  f i s c a l  w a r  
1943. The !h-ovi l le  m d  Yodesto Dis t r io t s  were discont inued  in June, 
and s i x  omployoes were e i thc7r  terminnted o r  t r n n a f s r r c d .  @ne einployee 
' ~ 8  d e t a i l e d ,  t o  s p s c i h l  w?rk i n  !llaska. 

.?alrnon popula t ions  were 

The spawning behavior ,  e,qg incu't?e.tion, m d  

Tho r s s e s r o h  and s u p e r v i s i o n  a t t e n d a n t  t o  the S h n s t a  Salrnon 

R.epcrts oornplo t s d  : 

The Chin, ob 2slmon P c t e n t i a l  cf tho Altsrnatc-1 Tr iku t s ry  P l m .  

4 Prc l iminnry  "opcr t  t:.n t h o  c i s h  Fn? ~ r i l d l . i f o  Aspects r.f t hc  
P l tgrno  te Tr ibutnry  Plan, Socrnnontc Sive.r % s i n ,  % l i f w n i a  

P, Yepart  on F i s h  an3 I 'vildlife Reecurcos i n  ? o l a t i c n  t c  ' inor r'Jwar 
T r o j n c t  h*o. 735 (r;( ,rni  Cr::Qk) Yedera l  Power Comidssion 

A Prs l iminz ry  yepa r t  nn the  F i s h  ahd ' ~ l i l d l i f e  Fispeots ,.>f the  I ' rosser 
Creek P r o j o c t  (Yruckeo P ive r )  11. S .  Fngineor Off ice '  

' 

A Pepcr t  the PYS Aspects of the Nzrth Fork P r o j e c t  llakelumne 
River ns Frcpbsed f r r  C c n s t r u c t i o n  by Paoi f ic  Gns and E l e c t r i c  
Cctmmpany, 'fiajor PGvcr P r o j a c t  Wc, 137, Fodoral  Poiwr Camnission 



A Comprehensive Feport on J;f.m F W  rlesc;urces of Lahontan S a s h  
as They Relste  t o  General 'Mtw Develnpent  P1~1n-s sf tho Bureau 
of ?e chmo. t i c n  . 
Revis icsn .cf " A  Preliminnry 2opm t on the Fish m d  7T!ildl i f  e Aspects 
c f  the ' Q e r  XrLcrament;c P.ivar Tributary P 1 m  (fi+l+x;rnate t L  .Iren 
Irm Canyrn TWTI)" 

R Fepcrt  .;.n the FWI Aspects cf Pint. F l a t  Prcjeot ,  'King8 F.ivcr, 
G a l i f w n i R ,  17. S. Engineer Office and Bureau ;If Reclanation 

Recmendat icns  f o r  Fish: Protuct icn Gn lVIincir Pmcr  p r c j c a t  Wo.195S 
(Fri.rlcy Creek) Federnl Powor C C i r h i s  s i cn  

C\-mments r.n Reccmnendnticn8 f a r  Fish P r o t e c t i  *n Conriccte4 with "?hi$* r 
pmm- Pr.3ject ~ T G ,  120 ;Scuth@rn Cal i f 'crni i  Ediszn C,*aphny) ?;;cdcral 
Puwcr Comissi .cn 

A Prcliminrlry eeporE 03 the FW? Aspects of t h e  Rig Dry Creek 
R c  j a c t ,  S m  Jcaauin X v 6 r  Pasin, Cn l i f c rn i e .  

6 3epcr t  on F & *8 Rescurcos i n  RelaGtirn t o  the '?kiter Dctvdlopment 
Plan f o r  the Proposed Kan6ah Pasin Terminus Projeot  

A Report on F & 'V Reirourceet i n  Relation t o  tho W t e r  develcqmlent 
Plan f o r  the Proposed Kern River Basin, Isabolla Prcjoct  

k Rep6rt of F ik N' Resmirces i n  F e h t i o n  tc 'the Water Dpvelopment 
F"lan f a r  the ?roomed Fe6tfi'er River Br,sin, Wck Creak and Crestn 
F?3jects, Paoi f ic  &IS and 4 ' lectr ic  Ccf., i;edr?rfil Firnrcr Cc?nn~isr;ion 

P Report cn the F % In,r Lspeots of Eculdor Creek tn Rela t ion  to  Ccn- 
s t r u o t e d  rrlinor F s w r  F r c j e c t  Po, 1348, Fcdern l  Pmwr CcmrrriasiSn 

~ p s t r e n r n  ' r i ,crc  t i m  c s f  A d u l t  8clmrn 

The 1946 ocltch c f  salmcn, br.th chinick rad siIvt-,r, i n  Cnl i fmnin  
waters was thr: l a r g e s t  in 25 yocrs c f  reccrd.  31s t c t n l  orltch amcuntod 
t o  13,649,673 p'unds ?rid the Saoramentc - S m  tJcnquin 9iver  ontohce ware 
6,462,050 pcunds. Vpriver eson,pr;mcnt i n t c  CentrrlJl Vn l l cv  Rtreom p n -  
e r n l l y  corresponds tt tha ccmmeroisl take i n  the 1 m e r  r i v e r  m d  crsn 
be ccnaidered r o l $ t i v e l y  lerp,e f e r  tha 1946 sensc'n. 

Chin-nk aalmon i n  Cen%rsl 'Jalley s t r e a m  w2ro '6:unted at; f:hur 
looa t icns  during the f iscB1 year 1947. 
Rat t le  Crpr.k, a .t;ributary t;c Xciornmentc Rivw; F'eeChcr R ioor  st $ u t t e r -  
Butte Dam; Rnd Tuclumne River, n *tr ibutary t o  S m  Jcnquin !liver. 
only spr ing run ccunted vm8 thg.t u n t a r i h g  Deer Creek. 
ocunts cbtRincd nre presentc-d on'  ex$ p a p  : 

Fall! rum werc c/-unted i r f to  

Tho 
Summrics Cf tho 
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* 
Counts of Spr ing  and Fall-Run Salmon 

i n  Strenms of Centra? v a l l e y  

Ccunting S t n t f c n + a n d  Scrlmoxl Counted 
T i m s  FhZ;t;lle Feather' Deer Tuolwnne 

Per icd  Croak Rlvor Creek River 

4 / 9 4  3 
4/14- 18 
4/19-2 3 
4/2 4-2 8 
4/2 9 - 5 - 3 
5/4-8 
5 / 9 4  3 
5/1'4- I8 

9/11-15 
9/16 A20 

9/2 6, i30 
10/1-6 
10/6-10 
lO/ll& 15 
10/16 -2 0 
10/2 1/2 6 
10/2 6 - 30 
10/31{11/4 
11/5-9 
11/10-14 
11/15- 19 
1 1/2 0-2 4 
11/2 5-2 9 
.11/30-12/4 
12/5-9 
12 /10 - 1 4 

9/21-2 ti 

42 1 
92 3 

1,129 
' 998 

4,188 
380 

1,942 
2,904 

1,168 
2 50 
39 
1 

2,169 

19  
43 

116 
402 
6 47 
260 
341 
266 

1,219 
5 38 
166 
' 76 

8 

16 
5b 

5 
8 35 
6 47 
36 2 
659 
257 

2 
2 

2 '  
4,680 
6,114 
4,569, 
6,226 

16,914 
9,615 
5,583 
3,134 

39 9 

* Tho Duor Creak oc.unt i m s  modo i n  the s p r i n g  @f 1947, A l l  
o thf r r s  wore mndo i n  tho f n l l  cf 1946. 

h c n u 8 e  of the urgont  n2ed fcr aooura tc  e s t ima tes  of tho salmon pi-pu- 
I n t i o n ,  Soornmcnto Rivor nnd i t s  *triTwtririito s l ~ l v ~  Rad Bluff ,  C a l i f c r n i n ,  
werc unctor ozns tnn t  ohecrvnt icn  dur ing  tho  fnll and win te r  mig ra t i rn ,  nnd 
apawning per iods.  
PO$ s i b l o ,  b u t  a8 .a r o s u l t  cf t h c s s  cbsorvntions, t h e  f c l l cwing  e s t ima te  wQ8 
mnde: A I  Spr ing  r&-- 

Hc? ' ~ c  t u a l  oount ing cf snlmcn i n  Snornmanto River was 

Trnppod a t  Keswiok nam 2 , 3 9 1  
k t t l e  Crsok Dooula tiran 2,450 
Fstimnted nurnbr spawning i n  main r iver  25,000 

29,041 - 
R ,  F n l l  run-- 

?rc?.pped a t  Koswiok 7,560 
R n t t l o  Crick populnti.cn o lint 16,502 
Vstimntod number i n  mnin r i v o r  40,000 

3,000 
_IC 67,062 F'stlmntod number i n  t r ibu tary  g t r o n m s  
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The use cf nva i leb lc  t r i h t a r y  s t r e a m  c the r  than Ra t t l e  Creek and 
c l e a r  Creek f o r  s p a m i  
drcugkt and la te  t’aics. 

purposes was 10 perccnt i n  1946 because of 

Fall-run ’salmon s n t e r i n g  k t t l e  Crcck wdre ccvnted a8 tbc y entered  
t h e  hclding a r c a  cf the o ld  Ra t t l e  Creek S ta t ion .  During t h e  period 
October 1 t; December 3, 16, 502 cf them pqssed t h n t  po in t .  Flc-cda of- 
f e c t e d  c r u n t h g  clfter November 20, so therefore ,  t h s  t c t a l  given i s  minimnl. 

The spring eralmcn run intc Ceer Crwk was f i r s t  nctcd i n  e a r l y  Apr i l  
bu t  high wntcr p rch ib i t ed  i n s t n l l a t i c n  of tho c w n t i n g  weir u n t i l  April  
12. Shor t ly  n f t e r  t h n t  date,  i r r i g a t i o n  demands rn8Doer Creek roduced 
stream fl?m d r a s t i c 5 l l y  and the salm-n hnd d i f f i c u l t y  negctif. t i n g  Stan- 
ford-ViriP. V f m *  Despite low w a t w  and r e l q t i v c l y  hich temperatures, the 
u p s t r c m  m i p f i t i o n  f ollmmd the  usunl p s t t e r n  thrc.ughwt h p r i l  ond (acLr1y 
Wqr.  Hmrwer, oondi t i rns  chnnged vcry  r a p i d l y  ond tho oiunt WQS discon& 
tinued :4ay 16. TJow and very warm strcnm-flows k i l l c d  f tdu l t  salmon helm 
Stanford-Vine D m  nnd prohib i tod  entrnnce r f  add i t ionq l  f i s h  frcm Sacra- 
mento, Rivor. The maximwn water temperature i n  Deer Crcsk ro8c nbovo 80 
degree8 F *  on May 19  and remained above t h a t  p r i n t  u n t i l  lflny 23. A t  the 
same time, volume of f lmr  dwindled t a  p r n c t i c ~ l 1 . y  nc th ing  heliw “Stanford- 
Vina D m .  

Cbserva t i c n s  rncsdc? c h o w  the  counting wei r  bef cro i t  wns ins  tnl.led 
and eubsequent ocnsu8es i n  Deer Creck Cmycn hrism furn ished  ovidjndo tc’i  
support  t hc  C!3ndUSiGn thctt, a t  l e s s t  1,OOG sr,lmon .prissed tho c8unting 
s i t e  before f a c i l i t i e s  f c r  c c n t r o l  cculd be i n s t a l l e d .  

Facilities t c  ccunt an6 Crap fri l l-run salmon i n  Dver Creek werc 
i n s t a l l e d  i n  tho f i a h  lcdder  over Stanford-Vim Dam, Luw water oondi- 
t i m e  prohib i ted  the entrnnae of the fe.11 run i n t c  Docr  Crcxk 2nd ncnc 
rscched the t raps .  

Ccuntinrf clf a d u l t  salmm a t  Suttcr-Butte Drnm on ‘T‘oathor River bsgnn 
September 10, and ccntinued u n t i l  N c m r n h q r  22, 1946, whcn hi,gh wator 
stcpped f u r t h e r  obsoroation. 
mtte Dam i n  ssrflll numbers du r ing  tho f i r s t  two  weol:s in Ssptem%er, grndu- 
n l l y  increased tr, tl minor poak i n  on r ly  Octobcr, deo1lnr.d thrcwghout the 
P i r e t  twenty dqys Cjf October, incrsased  to a sensonal prnk on Ogtobvr 23,  
and dropped r . f f  ab rup t ly  t o  168s than 100 f i s h  p r  day fcr the rernnindor 
cf the oounting senson, 

The Fenther River run nr r ived  a t  Euttor- 

The t o t a l  number of sa lzon  ccunted WBS 4,167. 

. Suetor-Butts Dam 5s loca ted  upstrenm frmn whnt is ncw oon8idercd tho 
m i n  salnion apnwning ground ’af tho Fcrsthcr Riwer and many salmon entcr ing  
tho river stopped bofcrrc they ‘runohed tho oaunting 6t;nbir.n. 
survoye of thc fnea  b e l m  the dam p r o ~ i d o d  relirJ.ble estimntea of the 
salmon in t h n t  p n r t  of t he  r i v e r .  
a acnaervetivo nllmrnnos f o r  f i s h  no t  seen. t o t a l e d  6,927, The s i e o  (jf the 
Feather R ive r  f n l l - r u b  ealmon pfspulatfon i n  1946 i a  oetimnted a t  l l , l O O ,  
Two hundred and fo r ty - s ix  stoelhtml t r o u t  were m t n  during the oounting 
poricd. 

Sys toant i0  

Counts of’ l i v e  and deed salmm plus 
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Salmon e n t e r i n g  t h e  Twlunne River, a t r i b u t a r y  t o  San Joaquin River 
were oountad a8 thoy passed over tho ndodesto Ci ty  Dam, 

Tho e a r l y  po r t ion  cf t h i s  migra t ion  WFIR delayed fe r  about three weeks 
during Scptcmbor and Ootcbor by indue t r i n l  and dcines t i o  p o l h t l c n .  
dissolt-ed oxygen aontent  i n  the  lower n ine  miles  cf Tuolumne.Rivor wa8 
bclow.threa parks per  m i l l i c n  f o r  wocks and dur ing  o r l t i o a l  per iods it 
drcpped t o  zora. Carp, suokers, nnd o the r  f i s h e s  wore k i l l e d  i n  g r a n t  
numbers a l though some onrp nnd mosquito f i s h  manngod t\ surv ive .  

The 

A t  the  r e q u e s t  of the S t n t e  af Cal i fo rn ia  and t h i s  Service,  c d d i -  
t i c n n l  water  was releasod from La Grange ram, f a r  up on the Tuclumne, 
and the p o l l u t i c n  was abated  t o  tho p o i n t  whore salmcn aculd c n t e r  the 
st~'eam. Counting bogan on Ootcber 10 and ocntinued until November 20, when 
tho Modosto Darn IVRS remmad frcm tho river.  
oounted, and whi le  tho dm was buing dismnntlcd an est imated 4,000 salmon 
passod upatream. 

A t c t a l  of 67,239 salmcm were 

The populn t icn  es t imate  f c r  the 1946 f a l l  seascn  was eo% 
a t  61,200, 

Comperod with oounts made i n  oor t a in  c.thor yoarcl by t he  S t a t e  cf 
Cal i fo rn ic ,  t h i s  run is not excupt icnnl ly  l a r g e .  During 1940,. under 
oiroumstanoee s i m i l a r  t c  those now p resen t  i n  Tuclumns River, 122,448 
8a lmw wene oountcd over hdodesfm Dam. Tho run  of 1941 m 8  muoh smal le r  
nmouhting t c \  only 27,208. I n  1914, tho run i n t c  Tuolunulo River approxi- 
m t c d  144,000. Exao t+f igu res  f o r  t h n t  ycnr  are n o t  y e t  published. 

Avcrngo hcur ly  oounts during 29 days of .  t he  oountlng s8a83n demon- 
s t ra ted  c bimoOal f requenay d k s t r i b u t i c n  f c r  tho duy. 
of abundance coourrod h u h w m  tho .  hours of 6 And 11 a,rn., nnd n seaondary 
incroase  'In mcvemont wna cvidcnt  botwcen-2 snd. 6 p.m. 
hours . numbers warp ocmparativoly l r w ,  b u t  qu i t e  s t ab lo .  

The g r e a t e a t  per iod  

During tho n igh t  

Ohacrvaticns nnd S t u d b s  o f  Nnturnl Spawning, 
nnd Egg Inoubntion i n  Cent ra l  Vnlloy Stranms 

Rod Bluff D i e t r i o t  

Thc water  flow s i t u a t i o n  i n  Saoramentc4 R i o o r  durixq spawning, egg 
inoubnt icn nnd aubsoauent emorgenoc cf' f r y  was espoo$al ly  o r i t i o n l  because 
of drought and the  neod t o  s t c r e  all nvailnblo v r n t m .  In oc:porntion 
w i t h  Bureau of Reclnmatic'n .off ioials, survaye cf tho spawning Crounds 
were mado t o  cbserve tho bohavior and r e l a t i v e  s a f c t y  cf eggs and young' 
under var iops  sohodulo of water  rclcnse f r c m  Shas ta  Dnm. 

During tho e n t i r e  spawning; ssnscn, 5 ,200  .t( 5,700 ssoand-feet Pf 
water  hnd baen ra lqasud  f r p m  the  dam. 
f lmv  whloh would nc)t have baon nva i lnb l s  n t  *lower f l c w s .  
whon thu r i v e r  w m  lowered, many n e s t s  wcrc abcvo water  line. 

Snlmon u t i l i z G d  r i f f 1 0 8  a t  t h i s  
Ccnsoausntly, 
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The follcwing flow eahedules were maintained 3 e l w  the dam: 

Jsin . 
Jnn i 

.Fsb I 

1-24 
24  -Fob. 1 

1-28 

28-Apr. 17 

17-21 
25-29 I 

2 0- ,7iine 5 
5 
6 
11 
14 
23 
27 

- 5,700 t c  5,200 seccnd-feet 
z 5,200 soccnd-foot f o r  18 heurs 

2,500 s c c r n d - f c , t  f o r  6 hcurs 
- 5,200 second-fc- t frsr 5 hours 

2,500 s scmd- fee t  f c r  1 9  hours - 5,200 soc(nd-foet frtr R hours 
2,000 secc -~~d- f ,  :: t f r r  16 h ~ u r s  - f l c w  incrcased tc 5,000 sc'c 'nd-fcct - flow incrensed tc. 5,500 seocnd-fmt 

- flow increased t k  6,500 s c c # - n d - f w t  - flow redLC64 tc 6,000 s e c ~ d - f o & t  - flow rectqoc?? tc 5,250 second-fLot .. flwnr inc: ~ t ~ e d  t r  6,000 s':ccnd-fcct' - fXGw increased tc 6,500 scccnd-feot - f l c w  increased t c  7,000 second-fect 
- f l i w  incrT:r,ssd t c  7,500 scccnd-fcet 

finder' the flow schedule e s t ab l i shed  February 1, about 10 percent  of 
the  nes t s  i n  Sacr8mentc River were .exposed. suff i c i c n t l y  t c  endnngcjr a lev ins  
and advanced f r y .  The recomrfiendaticns ~f t h i s  o f f i c e  werc f c r  n minimum 
f1ow:of .3,.500 second-feet during tho month of February i f  exposed n e s t s  
were t u  be adequately .ccvered w i t h  water, Two stcrms, cno i n  mid-February 
and the other. i f i  e a r l y  March, insured t h e  ccmplotim cf egg incubation and 
downstream migrntion. 

Spring-run a d u l t  salmon displayed a marked tsndcncy tc, remain i n  
Sacramento River below F.odding, Cal i forn ia ,  during summer . Optimm , 
water temperatures, c lenr .  vrntor  and nbundan.t: f l c w  may acccunt f o r  tho 
s t i l l i n g  of the  migratc>ry urge-:. Such behnvior on the p r t  c!f tho snlmcn 
i s  i n  d i r e c t  c c n t r a s t  t o  hab i t s  displnyod befcrc Shnata Darn wns b u i l t .  
The same tendency wa8 displayed last ,  year:. ,Those 8a.lm.on bogrtn spnwning 
l a t e  i n  August b u t  on ly*aant te red :  ffemnles occupied the bcdR u n t i l  e a r l y  
September when the peak of egg depoaiticn. cccur red .  Spring-run salmcn 
had v i r t u a l l y  c:mpleted erpmning by t h e  end (jf Septcrnhcrf n full. s.ix weeks 
before the  fall-run spoxninq peak vms rczched. 

Spnwnfng of thc fu l l - run  p c p u l a t i G n  i n  Sacrnmcnto River bcgnn i n  
l a t e  October, incrcassd  raDidly during the f i r s t  t v r ,  weeks i n  TTcvembtin. 
and reached i t s  'period of mnximun i n t e n s i t y  immodin t o l y  therunf te r .  
Spawning was ev iden t  we l l  i n t o  Doccmbor althcugh a t  a very much reduced 
r a t e  . 

Some c?ncern has bGen f e l t  f o r  .the s a f o t x  c-f aggs d q x s i t c d  b y  
spring-run f i s h  i n * r i f f l c j a  hoavily ixtSlized by tho f a l l  run. Thio ccncern 
was sbmewhat re l lopod By strcjan: cbserva t icns  and wrltcr tempcrqture s tudiqs 
cver the p a s t  s0a8:~ns 
o l t h e r  hatcHod or i n  the eyyod-ogg stngo before thb f a l l  run bt:gnn t c l  

spawn. On the b a s i s  c.f seaward migrnticn s tudies ,  p r a c t i c a l l y  211 spring- 
run  og&s had hatched and r c s u l t i n g  f r y  had s t n r t e d  dcvmstrcrlm bv Cccembcr 
20 . 

It i s  qui tc  ovidont t h c t  ,epring-run prc3geny were 

38 



Tho spawning of spring-run salmcn fn  Deor Croek was very auooes8fu1. 
P rac t i ca l ly  n? unspent f e m R l o ~ ~ 8 u n d  during inepeot ims  nf the  strenm 
made on July 1.3, August #27, Sep,temper 3, 6, 17, and 18, Use Of. the f i s h  
ladder mor l & o r  f F , l l 8  WAB. extensive thie.;year and tho. five-milo fitroam 
S Q O t i c z n  above" thd  ladder' was odequR.tely populaksd with SPGWning aalmnn. 

A projfram t o  observe nctura l  epaming, under, oontrollod ponditions find 
t c  testt, 'tho ofpjoionof .  of the 8iPaopexlt .lnoubntibn of eggs in  Deer Creek.- 
Wi8 disrupted by f l & d  w $ t e p  whioh rcmmod.al1 , oont ro l  8 truotures * Opera- 
t i i n s  W&O thpn t ranefe t red '  t c .  naturnl  oonditicns * as f clund i n  AntoloPo Crdek, 

Eight salmon vest4 i n  this <sGeam were! markad f o r  study. One nest 
was cpenad onch woek beginning Dooerrber. 11' and sndihg Jnnunry 31. ' A 
rmdrjrn eoxnplo CP Qggs was reoovered from qaoh nest. 
nests"wa8 f r i T m  10-14 inohm below the surface of tho nea$s.:. 

d e p ~ s l t ~ d .  
found t o  bo 92.3.. 

The egg etratum In  all' 

Roaults cf 'this study i n d i o a t o  a high +qyr+,e o f  survival  nmong.aggs 
The proantago  3f l i v e  e g s  i n  the a i g h t  nest8 examined w a ~  

(3,011 ~ g g s  i n  saqpleq ,,- .2,77.8.,alivo -, 233 .dead.) I 

Oroville b ' ib t r io t  The spawning a&asrw of' f a l l - run  snlmon i n  Feather 
ind Y w r 8 ' b e g i i n  du r ing  tho l a s t  two woeks in Ootober. 
d i d  not  roaoh a peak u n t i l  about the t h i r d  weak i n  Novombur and it was 
almost onmple tod  by the e?oond woek ,in, Duoonibw. 

In' bo th  atroclins tho bost '  nnd mask oxtexkivo spawn in^ &rav81st aro 
believed t o  be s l tu&tbd below the  oanyon-like pcirtions cf, *heir drainage. 
IC was e6tiWAtad t h a t  over two-thirds of the Foathor River salmcn spawned 
bQ1m.r Orc:v$.lle t h i s  8Qason. It is  known * a t  praot ioa l ly  a l l  of the Yuba 
River f i s h  usod grnvols b o l p  paguorro Point Dam bsoayse o f  $ho inaoaessl- 
h i l i t y  cjy the f i s h  
th ie  year. 

Spawning 

ladder ovay t h a t  dam a t  etronm.flow8 yhioh exiseed 

Th; amount of !patking gravel available t o ,  i;'eather .River salmon is 
regulated t L >  aljme ' extonf by ,the 'qpoyption aofiodulea of two ma$or .oanals * 

whiloh d ive r t  water fr$m tha t  itream; whqn the.su oanala w e  8 h q t  dcwn e a r l y .  
muoh more 'gravol is  %de avnllablo by tha ,inoransad stream f law.  

Surveys of spe,wn,ing beds of, ep~ing-run  salmcn inbMiddle Fork, .Feather 
River resu l ted  i n  oounta.c?f 89 redda and 174 aa'lmcn in13-.1/2 mil@s-(>f 
stream. Th&s aro many milse of .suoh e p a k i n  I gs?und. i n  Feathar River 
Qvnilable trJ spring-run f b h ,  and .if t h i s  3-1 7 2 m i l e  8wcr;kcn is indicrstive' 
Of' tho oonoontrati'rsn olabwhoro, tho spr,ing-run must oonsis,t; cf .thox\eande 
Cf snlmon. 

. .  
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Modes t o  Dls t r i o  t 

Spring-run chinock salmon i n  Snn Jccquin River bedow Fr i an t  D m  
apawned while river-flow WQS maintained a t  about 1,450 second-feet by 
re lease  from Fr i an t  Gam. After  spawning wa6 oompleted the Bureau of 
Reclnmaticn found i t  necessary tc ;  reduce re leasas  a t  F r i a n t  Dm t o  
oonecrve wnter. Fishery in t e ree t s  were not i f ied ,  and, by ngrcement, 
reduotion8 were s t a r t e d  Oatober.29 nnd oontinued gradually to NovBmber 
14, when they wer8 held oonstnnt a t  427 seaond-feet. 
b io log i s t s  observed thlj o f f ec t  of reduced f l o w  on spawning beds; An 
a e r i a l  and ground s tudy of S a n  Jooquin River wtrs made by the Modesto 
Distr ic t  s t a f f  and t h e i r  reoommendatims were t h s t  the r i v e r  nhould bo 
maintained a t  a'flcw 86age not  lower than 750 s4cond-feat. However, 
b io l cg i s t s  of the S t a t e  of Cal i fornia  dosired t o  fo1l i ;w the precess of 
egg incubaticn i n  severril exposed r i f f l e s  and a request t o  the  Bureau 
of ReolRmaticn f o r  m'3rc water was delayed u n t i l  Decenibor 21, The fluw 
was inoreasod t o  800 *seaand-feet on t h a t  date. 

During . t h a t  tkme, 

Tho Service b i o l c g i s t  in,oharge a t  Modesto reoomonded that f o r  
e f f i o i e a t  production of youag salmcn, flows i n  tho San Jonquin River 
should not  be reduced more than one-half the flaw a t  which adu l t  salmon 
s pawned. 

The spawning bods of Stanislaus,  '.holumns, Merced, and Snn Jonmin 
Rivers were pa t ro l led  regular ly .  POWSF and other water deinnnds ccmbined 
with Q r a the r  dry winter mi l i t a t ed  aga ins t  the offectivenoss of spawning 
i n  . a l l  the ' s trenms. 

: I n  the  Stanis laus  aca t te red  noets wero obsorved along with dead and 
p a r t i a l l y  spent salmcn. Them was cuidsnce of g r sa t ly  f luc tua t ing  
water f l W e  whidh resu l ted  from pcwer demand rclenses  f r o m  MalOnOB Dam. 
During pericds when p w e r  was not being generated tho r i v e r  flow was 
reduoed t o  about 150 aecond-feet and many p a r t i a l l y  c r  wholly ct?mpleted 
salmcn nes ts  were exposed f o r  long per iods  of time; *Poaching was quite 
general whenever the luw r i v e r  atagea occurred. 
spawning ,grave3 i n  t h i s  r i v e r  w a s  vsry l i g h t .  
be aocomm@dnted there  if water Elms were s t ab i l i zed  and poP.ching reduced. 

UWizat icm of avcilnbla 
Many mcro anlmon 'oould 

.Few 4almon were able  t 9  reach, onter and use Merood Rivcr. General 
water flows were low during the f a l l  ma8on and only enough'wator wns 
being-releaaed afrcrn E x o h e p r  Dam t o  s a t i s f y  dcwnstrcam den~nds .  Tho 
t o t a l  f low wa4 o a t b a t e d  a t  100 seoond-foot ncQr Meroed Fo:11s nnd a t  only 
a few seacnd+feet below the Merced-Waterford .Bridge, 18 milea d m s  trearn 
from there. 

Obsomati.r?na cf apnwning behavior and r i f f l e  use i n  the  Tuolwnno 
River wore lmpoded by turbid water 
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Seaward ;Irigrntioh' of Young 'SQlmCn and 
fiFovornentb r;f dther. spec tus  

i n '  Cclitral  Valley 

A r n t h c r  cx tens ive '  i n v o s t i p a t i v n  i n t c  t he  &mnst rcamn movembnt of 
YCUng salmon and 'the. rnovkmonts of ether f f s h  tin& inv 'or tobratc  spcaios 
Was undortnkon t h i e  ycar .  ' Fyke t'lces' were 'tpcrr.tad n t  t he '  fo1lowin~' l ' t i -  
c a t i c n s :  Saornmentc Rivor a t  Balls Forry,  Squnw H i l l  Bridge, and Tclende 
Lnnding; Doer Creck nt5ar  Vina, Ca l i fo rh in ;  Fcnther  River  d t  Middle' F'crk,, 
Onoville, nnd Yubn-Suttep Boat c lub$  Yubn River  a t  Marysville; Sap'' 
rTc'aquh River  near AnCiQch, a t  Livormoro Yaoht Club (Old River ) ,  San 
JC.Rriuin C i ty ,  and HePn'dcxi; StanYslqus River ncnr '  Rivorbnnk; T u a l u h e  
Rivsr a t  "'cdcsto; find Ilhtrood River  a t  She f fc r  Rridgo. 

I .  

Ped Bluff ! l i s t r i o t  

Fykb-net oa.t;ohcs r>f downs~trcam migrant  ohinimk salmm' i n  Sacramento'. 
Rivsr a. t  Dall8 FePry, 35 m i h e s ,  belcw Shn6ta. Dah, '&id &t, Squaw Hill' Bridge, 
a b w t .  68 ml l e s  downstroam f r o e  Balls Ferry,  y i e lded '  80no hh the r  r s t r f k i n g '  
r e s u l t s  

Tho 8 t a t i c n  h t  ' lh l l s  F e r r y  w i d  loonted i n  p r e c f s s l y  tho. same, plQ08 
'firhere samplingihas  beon dcno l i n o o  1943-44. Tho p a t t e r n  cf seaward 
migra t ion  delsoribod by: t h i s  year18 an$ohos (Tnbls  1) bearb t o r y  l i t t l e  
resemblanoo t o  pa t tor f i s .  sb tn ihod  i n  prbvicus  ycars .  ' I n  ea& of t ho '  
seasdnd p r i o r ,  ts tho dtiiwent ono, he't;ting d i d  n h  bcgih  u n t i l  , b f t b r  
Januwy 1. In  thc  ' ou r rcn t  season n n t t i n g  boqnn cdi Dsodmbcr'll;  1946;' 

mo.ke s u r e  th rL t  inmpling had. begun p r i o r  to'.sonw&rd r n i k r n t i m ;  
Hawever, oci tchec cn ' t ho  fir8 t day domcnrj trnO6d thi t: ycung 6 'nlofi vSero 

ro.pidly. A psn.k i n  nbundnnoe wn8 ro 'achdd'in tho l a s t  $WO weckd of  ' 

December whioh WRE n e t  approached thlrou&ou% tho remainder of the 8cRsGnD 
Tho migrants  i n  thssi: noaomber batohas were alrRost' o o r t n i n l y  'prngeny 'of 
spring-run a d u l t  salmon. Pooul inr ly '  enC.uih; t h e s e  yctun& must havc be& 
spawned QB cggs o a r l y  i n  Septtomber o r  ov&i i n  l a t e  AuKust. 

already i n  tho ' r i v e r  'and i n  , sbibec quent  ?a tohes ' thc nu:nbcrs )fiePrns $d 



Vniform w a t e r  temperakures belm Shasta ;)m mny have aocounted f o r  
the e a r l y  snd almost s ~ o r a d i c  hntching sf the spring-run prcgsny in 
1946-47. 
56 degrees and the niinimum d a i l y  tenperature WRS 50 degrees F. 
tempora,ture c f  58 degrees antl a minimwn' a f  5 2  degrses F. were reaordod 
i n  September. 
fcur th  and the twenty-first," bu t  indioktions a r e  t h a t  tho haximum t cnp: ra -  
ture wae 57 degrees and tho minimum 52 'degroes F. 
cne t ra te  a gradual docline i n  wator tcinperalturo from a mximunt o r  55 
degrees e a r l y  i n  tho month to  a m i n i m a  uf 50 degree8 F. tcward thb end 
cf the mcnth. 
twz dsgree renge abave or below 60 dsffi;ous F. t h r ~ ~ g h c u t . ~ s c e m b k r .  

The maximun (1qily watar temperhtbre during 1,ugust 1946 wae 
A mnximhm 

In October the rscor8sr  wnb G a t  of servioo betwuen tho 

NGiember 'records dom- ' 

Rcth maximum end a i d i m u m  temperatures remninebswithin ii 

Records of oatches f o r  the 1943-44 season a m  qui te  fregtnent9rv 
ts are thcse c f  the 1944-45 s o a s m .  
p r a c t i c a l l y  oomplete and can be oomprred d i r e c t l y  with the  1946-47 c a t c h ~ s  
s h o e  a l l  aampling'factors were' almost i d e n t i c a l .  If reobrds '  f o r  bcth 
8 e a 8 ~ 8  are adequnte quanCitatj.vo' samples of tho dcvms trcam migrnticn, 
t he  number of migrants mming seaward t h i s  ~ n s t  seas'on is  grea ter  than 
anything ever experienced aince records were rmde . The oatoh per.  hcwr 
for the 1946-47 8epi60n t:, rxnd inoluding Apri l  19, is 18.9 whilo t h s t  

&hh8 %?@& y approaches tho l a s t  one i n  term8 of ontch pof. hcur i e  
1944-45 when a r a t e  of 7.9 was obtabasd. When it i&~ osnsidG'red t h n t  
the bulk of the 1946-471 8eaeon m t c h  wa8 made tit n tirfie'when t n l y  spring- 
run migrants were mcving, the ' s i z e  of Che spring-run' ndult crc'p whloh 
enterad the* rlvkr i n  April,  f lay  and June of 1946'mus6 have bten very 
large r r  tho reprcductiva process and subsequent hatohing m u b t  hdoe 
bben rsmnrkably cf f  i c i e n t ;  Fyh-no t sampling of tho 1946-47 senwar'd 
migrcticn a t  Squaw H i l l  Bridgc;, a b w t ' 6 8  rtylles duwnbtr'enm from R f i l l a  
Fcrry and icmo 40 milos belcw f r y  Cmycn, Dm s i t e ,  was begun cln Doocmber 
19, Rnd+ continue-d, whenever pcissiblo,' thrmghout  t h i s  quartpr. FiTh 
m t o r  and debris  int 'erfercd wi th  continuod oporaticm and d i r e c t  o m -  
parieon of thb rosuLte prosanted sin Table 2 -  (urntai  ned in our f i  les) 
w i t h  those obtained a t  P ~ l l s  Ferry is nc% whclly Bfikisfactrry. Judging 
f r c m  the oar ly  ocltchos made, scmo dnmstrcsm migrntisn was occurring i n  
l a t e  Dewmbcr, bu t  i n  no ncasure oonporablo t- t h q t  recordeb 'nt  ?a l l8  
Ferry. 
Fobrun&"5-9, whcn, during 34 hcurs of f i sh tng ,  8,674 young salmon wora 
caught.. The r a t e  cf cntoh f o r  t h i s  peric'd WRS 108 f i s h  por h :w.  Thifi  
peak in abundanoe coourrod S i x  wecka l a t e r  than tho psnk a t  Rrllls Ferry,  
If tho samc Msh wore involved 'at arloh Bta t lcn  thCm s i x  Week13 were requfrod. 
fcr thc enlmcn t o  move downstkoam n b m t  '60 m i l f , s .  It, is boliovod t h a t  the 
rnte of dcwnstroam movement is infl6onotd by fl( 'c.ds, 'si3.t and cthc-r 
Paatcre whioh axbrtod l i t t l e  c r  nc influenoc on this sogmen't of' the 
migrdtt'cn. 
p r i s o n  bhculd not be penornlly appl iad .  

The catohes i n  1945-46,, hbrovcr, ore 

the 1946-46 StiaSCn, termlnnted on the same date, i s  only 3.5 f ish.The 

Frcm Jmunrrp 21, on the catches inoreased u n t i l  tho p r i o d  

TherofCtre, the r h t o  cf, movement as avidencod by thia  con- 
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. A  check of f i s h s r e l e a s e s  from Coleman and Mill Creek Hatohdries 
e l imina tes  these  souroe8 of abundance from consideration as an influenoe 
on the ca tch  r a t e  'at Squaw Hill. Bridge. 
had been mRde p r i o r  tu February 9; 

No re l eases  from' e i t h e r  hatohel'y 

Follawiny the peak i n  abundance e a r l y  i n  February, t he re  ensued an 
Eigh water and f loods  i n  e a r l y  abrupt dec l ine  i n  catoh-per-hour r a t e s .  

lsaroh prohib i ted  f i s h i n c ,  oon6oqiIqntlg reoords do not hdequately p w -  
t r a y  the  oharaoter of tho down~L-~crn movemopt, 
Qf i n c r e ~ s e d  dcwns tream movemei:.l; i n  'mid-Maroh when '56 25 salmon' were 
caught- pcr hour of f i s h h i . '  
a l l y  toward the end of Maroh. 
h e e n  qlengkh-frequenoy d i e t r i b u t i o a s  f o r  t he  two 8 tations.. 
both s t a t i o n s  ind ica t e  R trend toward l a rgo r  migrants as t h e  season 
Progresses. During the e a r l y  season, salmon taken a t  Squaw H i l l  Fridge 
were c o n s i s t e n t l y  l a r g e r  than those a t  Bal l@ Ferry,  
of salmon migrants taken a t  each s t a t i o n  a r e :  Balls Fer ry  39.5 mm.; and 
squaw F i l l  B o i l  mm. 

There i s  an indioation; 

Thia peak . in abundanoe tapered off gredu- 

S h p l o s  a't 
There is  no oons is ten t .d i f feTsnoe  be- 

Tho avemge length8 

Fyke.-net f i 8h inp  a t  Doer Credk s t a r t e d  January 1, and Was oompleted 
tilay 20, 1947. 
Ohptured in 1773 hours of f i sh ing ,  or  a t  t ho  r a t e  of 0.15'migrant per 
hour. Toward the dnd of the fiskiing period, the  n e t  did not func t ion  
e f f i o i e n t l y  beoause o f  'extremely low w a t e r - f l w e  i n  T)eer' Creek. 
salmon oould be seen moving downstream, bu t  they were not  taken by the  n e t  

Tluring the  .poriod of net operation, 272 migrants were 

Young 

The migration was qui te  s i m i l a r  tb those sampled i n  t h e  past, a8 
f a r  a s  d i s t r i b u t i o n  m a r  time is  ooaoorned. 
Orem6 in'nwnbors of mip;ranta through Janusry and oorly February. In 
the period February 15'-19, a soasonnl penk was reached which grave way 
Very r a p i d l y  t o  almost- nothinE. 
r i s e  .in t he  catch rato,  bu t  i t  g r s d w l l y  deolinod t c  the z e r o  p o h t  by 
May 20, when f i s h i n g  WRS discofib\ n;oil. 
tho mi3dle of June, bu t  a ~ o n S ? ~ n u t i m  cf low wn'ter flaws and high tem- 
pera tures  p r n o t i c a l l y  olirninc'&c: ail anadromous speoies i n  the  lower 
Portion of Deer Creek i n  Mid-itav. 

Thore wes a grRdual in -  

A r n i n  i n  l a t e  Vrarch caused a momentary 

'lieua*llg the not  is fishe'd u n t i l  

1 .  

Reoause of low watctr which prohjh i ted  the use of Deer Creek by 
f a l l - r u n  'salmon, a l l  in f lusnco  of l'cill-run progmy on the  length- 
froquency d iRt r ibu t ion  of mifr;rants w n s  eliminated, 
fa l l - run progeny cemplioatad the l a t e  season oatoh and oonfused analyses 
Of the  s p r i n c  run e m w a r d  migration. 

I n  past  p a r s  these 

Oroville  is tr iot:  

Catches of seaward migrnnt sa lmm e t  the Feathor RivBr s t a t i o n s  OOn- 

- 
form r a t h e r  loceely t o  a general  pa t t e rn .  
during tho l a s t  ha l f  of December 1946, and u n t i l  the end of JanuLry 
P rno t ioa l ly  no salmon wero taken. With the exOopti.cn of Orovillqc, the  
s t n t i o n s  showed an Inoreasad oatoh-rats i n  mid-February which deolinod 
abrupt ly  before tho end of tihe month. 
r a t e  a t  1:1.1 s t c t i o n s  from nlaroh 1 on, u n t i l  o seasonal- peak was Peached 

Fish ing  of the  ne t s  begm 

There was a p a d u a l  r i s e '  i n  cQtoh- 
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a t  the OrOviLle and Yuba-Sutter s t a t ions  during the period Maroh 27b311 
After a rather rapid decline a secondary peak WRS evidenoed a t  a l l  Eta&. ' 
t i o m  Over the period April  10-20. 
t h a t  time en, u n t i l  p r a c t i c a l l y  no catohes were mada'in mid-?day, 

The. catch-rrwte deblined gradually from 

It i e  of i n t e r e s t  t o  compare the ca t ch , r a t e s  cf t h i s  season with 
thobe, of l as t  season a t  Yuba-Sutter Club. 
Mwch.14, i n  the 1946 soason and the oatah-rate was lowsr except i n  the 
l a t t e r  p a r t  of the 8eascn. OthGrWiSe, seascsnal and secondary peaks 
were ocrnourrent with those of the 1947 season, and the. pa t t e rn  of m i -  
g ra t ion  was almost i dea t ioa l  ae regards d i s t r ibu t ion  GVW time, This 
s i m i l a r i t y  between migrating. seasons on Feather River contraets g rea t ly  
with the d i sa imi l a r i t y  between the s m e  seasons on Sacramento River a t  
Fa l l s  Ferry. 

Fishing was not s t a r t e d  u n t i l  

The seasonal peak i n  catch-rate f o r  the Ridwell Bsr Sta t ion  ca 
Middle Fork oacurred in the poriod February 10-14 and demonstrates the 
predominanoe of spring-run salmon i n  t h a t  strenm ne compared t c  f a l l  run. 

The productive po ten t i a l  of the 35 miles of spawning ground be- 
tween groville and Yuba-Gutter Boat Club i s  c lunr ly  demonstrated by the 
differenaos bbtvreen catah-rates a t  the two s ta t ions .  f i e  ohtoh per' hour 
tof f i s h i n g  a t  Yuba-Subtrer Boat Club was; with few exaoptions, '  much 
grea te r  than t h a t  a t  Orov i l lo ,  the uppermost of tho two l o a a l i t i e s .  The 
differen066 toward the end of thd snmpling seaaon might be more pro- 
n3unced were i t  not f o r  the 1088 of many young snlmon t c  i r r i g a t i o n  
diversions % h e l m  Oroville. The magnitude of t h t se  losssei'wns demon- 
s t r a t e d  by empl ing  oarr ied on, last year i n  the. oonals .  

Sampling of the Yubn *River seaward migrant salmon. populs t5.on 
yielded r e s u l t s  whioh ind ica te  l i t t l e  o r  no r s l a t ionsh ip  t o  the pa t t e rn  
shown by the Foather River study, The catoh per hour by the. Yublrl River 
net ruse quite abrupt ly  from Fsbruary 5 u n t i l  February.20 a f t o r  whioh 
date  it deolfned e l i g h t l y  bu t  .then aontinued t o  r t se  unOil R Deasonal 
peak v m s  rsaohed during the. period Marah 12-16; R f u l l  two wecke ahend 
of the peak i n  Fenther River. 
r a t e  f o l l w i n g  the eeasonal peak. 
the t h e  p r f o d  in whioh the deaeonal peak ocourrbd nn Feather River 
and then dropped abruptly.  
oampluted by April  20. 

There was no abrupt df3Qline i n  oatoh 
Catchos doolined gradually u n t i l  

The Yuba River migration wns v i r t u a l l y  

Retween the mouth o f  Yuba River and Daguerro Pcint D m  whioh fcrms 
a p a r t i a l  i f  not  wmplcte bnr r ior  t c  salmon migraticn, there  cro apprpx- 
i h a t e l y  1 2  miles cf broad, gravully strGam bed, 
water, thfa stream sec t i cn  i s  idea l ly  su i t ed  f c r  salmon spawning, It 
i a  quite possible  t h a t  the romarkctblo prcducticn cf young snlmon de& 
mom t r a t e d  by tho net orltchce ooourrcd berm Daguerre Point Dam*.'Wfitor 
flcwe In  Yuba 31ver were too low during, tho upstraam migmtion cf' ndult  
salmon t o  na t iva te  the mako-shif t f idh-ladder mer t h a t  cbstruotinn; 
Tbre e x i s t s  a l s o  tho p o s s i b i l i t y  thaf-many cf tho.:ycung shlmon ccught 
were produaed by spring-run f i s h  whioh nogoti'at6d tho dnm during April.,. 
>Jay, and .June c f 1946 e 

:hen ccverod w i t h  
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Delta C i s  t r i c t  - 
, *ne .c.f the most important f a o t c r s  i n  tho. s o l u t i o n  o f  .f ishr:ry '  prcb?, 

iems orea tsd  by the Savramonto-San Jmquin  Delta Cross. Cbannsl nnd the 
Delta-Mundota Canal t o  be oonatruotod by the  YJ. S. Buronu @f <e.olarnRtion 
i d  a tbnrough knuwlad&e of movcmonts, loantions,  .end seaeonnl abundnnoe 
of tho V R ~ ~ C U B  f i s h  spcoiae inhnbi t ing  the ohnnnuls of' tho Delta.. Fyke 
note 'wera ,plaoed a t  e t r a t o g i o  Looations in tho Delta as follows: 
Joaquin Rhvcr near Anticoh on 'Augua t 16; Saornmonto River near Toiands 
Lnnding an Septembar 19, 1946; m d  i n  Old River neRr Livormt>re.Yaoht 
Club (Ri te  of the Delta-Mondotn Pumping Plant )  cn JanURry 21, 1947. 
The ne t3  were rigged t i ?  f i s h  both  ebb and f low t i d e s  by suspending them 
t@ n buoy-eupportod cnblo by means O f  a swivel l i n e .  

S R ~  

a .  

Nurnsrous s p e c i e s  rf f i s h o s  wore takPn during the  y e a r *  Tho most 
important spec ios  wore: 

S t r iped  bass - Rcccus s a x a t i l i s  
Chinook ,8 almon -r rhynohus"t8 ahawytsgha 
S m o l t  - S p i r i n o h u m - 8  ' 

Smol t  - ,?Iyppmeeus OTXCIUE 
Cntf i sh  -0 I o t a l u r u m  

Other speoias oapturcd bu t  f G r  whioE:rooords nre no$, pryscntq$ 

, ---- -- 

horowt th  o r <  : 

Shad - fl losn snnidiss . imn 

._. 
~ l u e g i l ~ s  - H o l i o p S S i T i o i s o l ,  
Cottus - C c t F a s p c r  
S t i o k l o b a r  
Lamprey - Rntosphimxe' t r i d o n t a t b s  
Ereon sunf l sh  .. bpc?m&h o';ynnol.l%t 
' d r  i p p i o  
Saoramento Perch F r h  torocrarpue trRs.ki 
Fmbiotaoidao 
Cobiidpo 

Thr: ontohoe 'of a t r i pod  bass a t  Antinoh and TOlnnd~ Lpndini demon- 
alirate a d e f i n j t o  incvoment aeaward ehor%ly a f t e r  the yc'u#g bas8 booom 
free-swpnping. 
than 20 mm. i n  length ,  Cbnsoquontly; tho' aRrly l i f e  histLry..  and nbun- 
danoe cf tho bRs8 oannct bu asocrtninod w i t h c u t  tow ndt QporntiC'nS. 
h x i u s o  c f  ,d~lnys  enoountered i n  aorvioing the rooent ly  aoquirod lauhoh 

P.noous," It wae ' irnpmsiblo to. mako .tho Oowa nooessary t o  dqeoribo the 
early stages. .Scmpling' t\f eggs* Rnd larva6 of &trlpod bcies by the S t a t e  
of California i nd ioa te  a wide di8tribuCion thrcugh the ohannols pf 
the DeltR. 

-7 

--- 
. -  

Tho fyko 'nc t s  used do not  o f f eo t ivo ly  onto4 , f iehes  8mallW 

( 1  
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T t  is apparent ths t  growth of the ycune: bnss i s  qui te  rapid,  
During the twenty-five day period, June 9 t c  ;luly 4, the average length 
increased 10.0 mm. 
If growth during ths  cur ren t  season is s imi la r  t o  t h a t  of l a s t  y6ar then 
the-young bass w i l l  have reached an average length of 55.8 mm. by l a t e  
August and 85.9 m* by middoctobere Once the young bass qpprcach*'90 mq. 
i n  length; the sampling e f f  icienoy of fyks ne ts  ' decreases . 
the apparent disnppsnrance o f  young bass during winter months m y  not  
ac tua l ly  occur 

i n  Sacramento Rivsr 'and 10.1 mm. i n  S m  Jcaquin River. 

The,rcf ore, ' 

The f i r s t  s t r i p e d  bass taken i n  the Old River ne t  a t  Livermore 
Yaoht Club were captured June 13. On t h a t  date,  t w c ,  spech&ns,  145 
and 175 mm. i n  length, mere taken. 
The f i r s t  catches of bass f inger l ings  of the year were made June 25. 
CatcHes were continuing a t  the close of  the f i s c n l  yonr but  i n  very 
small numbers. 

These bass *are  probably yearlings.  

Catches of the twc spooics o f  smelt common i n  the Delta channels, 
were la rge  espeoia l ly  i n  the San Josquiri River, during the winter months. 
HCWfeVor, by the  end of April,  adu l t  s m d l t  had prf iot ical ly  disappearod. 
I t  i s  surmised t h a t  the disappearance may be coisaidental  wilth the 
spawning of these specfos. ?!any sexual ly  mabire individuals were cnp- 
tured i n  February, March and April,  and l a r v a l  smelts wcre ,tnken i n  
e a r l y  Vay. ' Presumably many of the ndul t  s m t ? ' l t  die a f t e r  spawning llind 
the ex ten t  of t h i s  mortnl i ty  should be explored. 

The passage Gf ohincck salmon through the Delta i s  r e f l eo ted  by 
the summaries cf oatches mad6 a t  'the fyke-net; s tnt icnh 
mcvement cf salmon through the Delta began almost 'a month l a t e r  than 
seasons of previous recrrd.  In 1899, the  f i r s t  downatrenm migrants 
were captured by Rutter f r c m  Goorgicna Slough dud.ng.the week cf 
Janyary 20-28. 
Hmd, Califcrnin,  an Sacramento River rcoc8rd f i r s t  a r r ivn l s  cf salmon 
during the weak8 of  F6brucir-y 4-10 in 1940 and January 14-20 i n  1941. 
Salmon did not reach tho Tclands Landing n e t  or  the  Antflooh not  i n  any 
approcinhle numbers u n t i l  the periGd Febzubry. 17-21 Operaticns by 
the Str-to of Ca l i fwn ia  near Nossdale, Califc,rni?, a t  the head cf ,the 
San Joaquin Delta shcwed niprants  reaching tha t  pcint  February 4-10 i n  
1940 and January 14-20 in 1941. A ccmparism betwoen the Antioch and 
Mossdab s t a t i o n s  is nCt tcc aplsroprhko bscfiuso of Cho g r e a t  d i f f e r -  
ence i n  t h e i r  lcoat ions Senvmrd migrnnt salmon should pass Mcssdalo 
much oar l iov  than the  Anticch 1Ocatic.n since the tnrc o.re a t  rppcsi te  
ends 'of the  Delta,  

This yenr 's  

;lore recent  s tud ies  by the S ta t e  of Cnlifornia,  a t  

Althcugh' f i s h i n g  bbgnn Maroh 3, 1947, n t  the Llvcrkoro Yq.aht 
Club on Old River, Q channel of San Jocquin Ri'vor, nn s,almc.n were taken 
p r io f  t o  A p r i l  21. 
taken u n t i l  'June 6. 

After  t h a t  date, aalmon 66-76.5 I&. t n  lzngth were 
The p e r i f  d OF Rreatbst  nbundancc occurrcd during finny. 
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Phys,iaa'L oonditions $nf luencing the  downstream. miaration a r e  
ev ident ly  seve ra l ,  but; one of the  p r i n a i p a l  elements .seems t o  be the  
heavy r a ins  neoessary t o  inorease run-d'f whioh olovss tho salmon ooean- 
ward a t  a more r ap id  and constant rater Coinoident wi th  the s t a r t  of 
t h i s  year fa  migration through the Delta, there was a markedsinorease 
i n  volume\ and. t u r b i d i t y  of .trhe .yiver water.  

the Delta during tho winter. and epr ing  months, 
amplo8  of t h e .  r ee iden t  populations e x i s t i a g  in the Vlo in i ty  of'. the net$*'  
Catohas i n  the Antiooh and Talands Landing'nets were much small.er i n  
numbers and a i m  of f i s h s t h a n  those i n  Old River. .  .Otherwise,, the 
catch swnmariecr .do n o t  r eyea l  any w i l f u l &  movoment or o ths r  phenomena. 
assoc ia ted  ,w.ith t r u l y  anadromous o r  migratolry.speoies* 

Catfish were important oornponents of fyke tne t  oatohes throughout 
Thee&. Qatohes dare merely 

Modes t o  D i a  triot: 
IT 

Dovmst~eam migrant salmon were aampled in.Stanislau6,.  Tuolumne, I 

and Meroed ,Rivers and i n  the 6an Jofiquin River a t  tv\lo looa t ions ;  one a t  
Herndon below F r i a n t  Dam about $0 miles., and anothor a.t San Joaquin..City 
below the mouth of S tan is laue  River. 

Heoords f o r  $+the Sare, d o a p i q  River new Hqradon are a g o d '  i l bus -  
t r n t i o n  of the migratory pabtern of .spring-run chinook salmon f i n g e r l i n g s  
i n  a 8 tream where 'oont ro l  Over ,water-f low exis %s.. 
reduotion i n  r i v e r  f l o w  whloh WRS a t  i t e  wors t  during the ,late s t a p e  Of. 
e@ inoubntion, the diaoharge of the San Joaguln River was inoreased 
t o  700 seqond-feet i n  late Deoombor and grclduaLly. inoreeeod from then, 
U n t i l  the end M? Apr i l  whom the flow WRS ab*% 1,500 ssooqd-fue$.. 

Following e, drasbicr 

The oa toh  r a t a  inoreased remarkably s h o r t l y  a f t o r  sampling was 
s t n r t e d  opnd rqnohsd n seaaonnl peak. on January 20. 
o l i n s  i n  oatoh r a t a  :ooourr,ed unti l  a more o r  . less.  -opnqBw.t l eve l  was. 
roaahed &wing tho pociod January 27-February 18. 

Catohos, a f te r .  February 18 deoreagad ..rapidly u n t i l '  .f iahing 
was B topped on' Appil. .8., )To fall~run' salmon were able, to, U t i l i t e  san 
Joaquin Rivor ~ ~ Q V O  the mouth of b4eroedl River .in .time t o  ppoduoe 
off  spr ing  p r i o r  t o  "py. .Ir Gonsequentslyj t h e  ,migra$ory p a t t e r n  obtained 
a t  Horndon r e f l e o t s  movomenta of spring-run salmon progeQy oxQlusively., 

Thoreaf.S;er,.'nl de - .  

1 

Thoro- I s  s o w  rasemblanc,m botwosm the  qigra.t;ovy p a t t e r n  Qbtaipad ; 
Qt Herndon nnd that rsoosded .qt .13qllq .Fer ry  on.,Sq~rnmea'bo ,.Rivefit.-,...8oth 
Pattorne qiaplay- nn i n l t b a l  bulk mavument a , t . t h e  e t n r t  afr tho  m%gra- 
t i c m  and then .o, grcl.dun.1 bagdx9.np.j (Iff'. i n  abundanoo. Further: ompnri@on 
based 'oq %hc mtd-and lqte-gonsqn oqtoh .fatqs , w e  oq?lpl.ioawd bJl' the 
Presoncs i n  Snarnmmto Bivqr of a largo faldjl.truq- pOpulnti0,Xh 1 '@ere 
cJxiste l i t t l e  rn lu t ioneh ip  bohvcnn tho turn pa t t e rns  as rogards time 
of migration. 
s t renm abou t  R month e a r l i o r  than salmon i n  the  San JOaquin- 

Salmon i n  Snarnmsnto River l o f t  the  gravel8 of t h a t  
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The seaward migration $ r a m  Tuolumne River consists a lmost ' en t i re ly  
of f a l l - run  salmcn progeny. From t h e  beginning of the migration i n  
rnid-January thfire was a llnore c r  l e s s  graduql increase i n  catch r a t e  
per hour of f i s h i n g  u n t i l  +he period April 1-5 when a very merked 
increcise i n  the &at'& r a t e  occurred and a seasonhl peak wds reached, 
A sharp decline i n  oatch r a t e  WR8 recorded following thatstime and 
fishing WGS unsuocessful by April  30. 

lkrn f ac to r s  'nffeOcted the rnigrntorf pa t t e rn  of yyoune salmon i n  
pualumne Yiver.. River flow8 n t  the' n e t  s i t e  were almost uniform a t  
an estimated 1,500 seocYnd-fcet u n t i l  filaroh 31. 
quirements f o r  i r r i g a t i o n  'storage reduoed the' r i v e r  .flaw t o  about 
150-200~8&ond-fcet f o r  the remainder of the season. The maximum' 
aatch 
Vigrants were cozlfined t n  a l e s s e r  volume cf water, while tho fyke 
n e t  f ished R grea ter  proportion of the r i v e r  volume and ob*ious,ly 
caught more salrnon per hour. Water temperatures increased abrupt ly  
i n  mi3E:pril frcm 65,4 degraes t o  71.5 dsgrees F, 'an4 hdoubatedly. 
hurr ied migration. The e f f e c t  of 'the temperature ohange i s  re f lec ted  
i n  the seoondaz$ p n k  i n  catch rate '  for the pbfiod; A p r i l  15-19, 

After t h a t  date,  r e -  

made Apri l  1-5 wdtr undoubtedly due ' t c  the f l o w  'mduc t ion.  

I;ownstream movement of Mlerced River ealmon began ra ther  abrupt ly  
i n  mid-February and inorease6 with one major i ' r b g u i a r l t y  'until ' a  * 
senscnal peak was reaahed'on March 10, The migftation dkcreaeed 
abrupt ly  following %hxt date and was  pr 'actically over by April 14, when 
f i sh ing  was 8 tcppod. 

Water f l o w  i n  Wr'ded RiVeT rekcxin6d hlmost oorista'nt a t  50 seccnd- 
f e e t  durt-g *he bn t i ro  seasm of nettffig 'nnd nothing 6f a major 
oharaotor a f fec ted  tho  &ream. 

Both ayiring find f a l l  ruris of 8almOn' dre knm t o  use"Morced River 
and it can be as'surried thak the migratory 'pat tern dodcribod by catch 
rafea ref leot% the emergunae trf pr'ogeny OF tho two 'Punsr 
show Q r a the r  mnrked bimodality with the f i r s t  modo on February 2 4  
and the sedcnd 'and l a rge r  On Mnroh 101 ' The firs ' t  mode,: :presSnably 
resu l ted  from the movemen$ of spring-run progeny whi'lo the sgoond mode 
was firmod by an  dverl ip  af tho spr ing  rhn with $he sensdn8'1 'peak of 
the f a l l - r u n  pro'geny;' 

Catch r n t o s  

VaZ;er flows i n  'thG Stanis laus  RiveP f luc tua ted  widely durine the 
epawding, incubation p&riode, and' seahard migration of the salmon. ' *  

!!any mits' were a l to rnk te ly  exp'o8e3 and inundnte'd dnd many ybbng s a h c n  
were i so l a t ed  by crhanges iri  f l W ,  I t  i s  remarkable thct.tr any salmon 
were sb l e  fc rnlgrate seaward SUGGe66fully under the very . e r r a t i c  water 
f l o w  regtme oooczeioned bysaperaticn df'-%lonr;8' D&, 
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F i s h i n g  begnn cn Jnnufiry 28 ,and %he f i r s t  salmon was taken 
The oa tch  r n t o  was v e r y  l b w  dur ing  the f b a t  t h roe  week8 lhnunry 24. 

Cd' sampling, bu t  in tho  fo l lowing  th roe  weekly per iods  o a b h e s  inc reased  
u n t i l  a seasona l  peak was reached dur ing  the  per iod  February 25 t o  
h - o h  1. This inorense  in cntch r a t c  ocourred du r ing  R per iod  of 
re la t ive ly  s o n s t a n t  r i v e r  f low nnd i t  o m  be assumed. t h a t  it was R 

normal downstream movement. A sc-ound peak oocurred Naroh 24-29 whon tho 
disohnrge' f r n m  nrelnnes Dom wns suddenly inoroasod from 100 sooond+'ce t 
t t ?  a b c u t  1,300 seocnd-fee.%, As t h i s  peak f low wa8 reducscd, o ~ t c h e s  
Dls,o deol insd .  Tho rivo; f low was incroasud mnrlce'dly, Apri l  14-19, 
b u t  tho incronao was n o t  r o f l e o t e d  in tho oa t ch  ' ra tes ,  I t  m s  oon- 
oludod t h a t  p r n c t i a a l l y  n l l  Gf the migrants hn.3 l e f t  the  river by 
i w l y  Vny, Fish ing  subecquont ly  t h e r e t c  y i e lded  no oatohes 

Cntohos (.f senward migrnnt  salmcn i n  San Joaquin Rivor a t  Snn 
Joriiuin C i t y  downstroam from a l l  of t he  above-mentioned t r i b u t a r i e s  
are .sumnarleed i n  Tnblo 25 ( see  f i l e 8  i n  o f f i o c ) .  Snmplinc n t  t h i s  
s t n t i o n  began Jnnunry 21,  b u t  no salmon were tskon u n t i l  Ilorch 10. 
S c a t t e r e d  ind iv iduo l s  w o r e  takon R f t e r  t h a t  da te ,  b u t  i t  was n o t  
u n t i l  May 6-YO the* s i g n i f i o a n t  oatohes werc mndo and fo l lowing  t h n t  
Period, oatohos p c r  hour deol incd  tc; even lowor r n t e s .  
t h i s  site was disoont inuod on May 2 3  boonusc of the nooess i ty  t c  c lose  
the Modusto D i e t r i o t .  Hmrover, therc? wna nc i n d i o a t i c n  t h n t  an i n -  
w e n s c  vrns ev iden t  and r i v e r  tempsrntwt:u had risi.n t o  a p o i n t  whero 
migra t ion  through the  l a w o r  p o r t  cf thc  r iver  was hnznrdous o r  cven 

F i sh ing  a t  

impossiblf5 

Thoro is s c m 3  i n d i c a t i c n  th::t mnny se!rltvnrd migrnnts f rcm Snn 
Jonquin River  rench thc Dc l t a  by r c a t c s  cthtw t h m  tho.mnin r i v o r  O r  
fire l c s t  t o  thu f i s h c r y  oomplt toly.  C a l i f o r n i u  S t a t e  ontoh roccrds  
f o r  t h i s  s o n e r n ' a t  Ycadota, tho major p o i n t  of d i m r s i z n  fo r  ,Spn 
Jonquin Rivor wqtor,  ahrw thntr n t  tho peak O f  migrati.cn imly q b w t  
16 poroont  of the d,nily oatohos ' i n  .fylce nots. weru rcoovered i n  the 
mRin atroam whdla t he  reqaind0.r were rnndo in d i v e r s i c n s ,  
i s  about 37.5 milea d m e t r o a m  f r q m  Hcrndan and above' t he  mouth of 
Moroed River, When oarnpnrod w i t h  rcoords  f o r  p q s t  years, .  t h o  soa- 
ward .migra t ion  from San Joaquin River a t  Ve-ndotn this,  s eascn  was 
fcund .by tho S t a t o  ti be abncrmnlly amall .  
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To i l l u s  trcte the losses, 'fn d5vereims of :*seaward migrant '8a3mon, 
F sm.ary of! the S t a t e ' s  roccjrds is g h e n  belaw: 

--, Ca,tches . i n  
San J ; j R @ q -  Percent Catches- in*  Percent Catches in,*Poroent Wand 

of t c t a l  Xelm Canal of t o t a l  !,kin Canal cf t o t a l t o t a l  --- Date River 

Fcb . 22 189 
26 ;I 4 

?5r. 3 15 
11 - 5  
12 5, 
17 3 
18 1 
19 0 

21 
22 
27 
28 
29 
31 

Apr. 1 
2 
3 
4 
8 

20"**' 

15 e 8 4  
6.67 
15 a00 
33.33 
83.33 
100 ,oo 
100 ''0 

0.00 

1,004 
199 

85 
10 
1. 
o 
0 
0 
0 
0 
0 
0 

' 0  
0 
1 
f 
0 
0 
0 

1 . 3 :  

84.16 
93.43. 
85'. GO 
66.67 
16 4 7  
0 e o 0  
Or00 
c/,m* 
0.00 
o;oo, 
0.00 
0 .OO 
0.00 

.2oioo 
5.88'  
0 .oo 
0.00 
0.00 

, 1 4 d  

0.  or) 

. S B  

* s  
9 
5 
7 
10 
4 
16 

7 .  
2 
3 
6 

a 
100 i 00 
100.00 
100 * 00 
100 .oo 
100 .oo 
100 .oo 
100 . 00 
80.00 
94.12 

100 e 00 
100 b 00 
100 . 00 

85.55  

1,193 
213 
100 
15 
6 
3 
1 
7 
8 
5 
9 
5 
7 

10 
5 

17 
7 
2 
3 
7 

1,623 .- Totals . 2 32 1; 302 89 
* Helm Canal opcnoc! m r u a r y  17  
** ?ain Canal opened ?larch 19 

*** Fyke ne t t ing  i n  San JDaquin Riyw terminated; tOQ 3 i t t l e  ourront . --- 
Patterns  of seaward inigratioxi as  displayed .at t b  various stat ions 'in 

the Spn Joaquin.+River system do not rdsemble each*:dthsr men rerdcrtel ,' 'So 
many complicating f ao to r s  ware operative i n  each of the  stream8 s sd; * 

t h a t  the diss . imilar i ty  between m%gret@ry pat terns  is not surprisingcr Drought 
conditions i n  Son Joaquin tralley during the past wints r  aertain ' ly a l t e r e d  
the seaward migration and rcnd(<rod the  recorda cbtained vcry muoh a typica l  
of any average year. Eigh water temperatures probably r e s t r i c t e d  the f r a e  
movement of young salmcln onoe they roaohed tho main San Joaauin TIIver. It 
is believed by some t h a t  b large port ion of thc: salmon production i n  San 
Joaquin Val lcy  was l o s t  befare  i t  reached tho lclvrar roachcs of t ha t  stroam. 
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Centra 1 Val ley  M t o r  Temperahire S tud ie s  

Cuntral Val loy strrcarns are g e n e r a l l y  qu i to  warm durir.g the  h o t  
a r i d  aUmr!iers especially i n  t h c i r  lowor r t x c h e s .  
I n  Cenl.mil Vall.oy srhtcrs i s  f u r t h e r  Lig;rl,rRvatcd by mnj6r s t ream divor -  
Sions f o r  i r r i g a t i o n  find powcr pTGductlon, 
t he  s u i t a b i l i t y  of such s t r o o m s  f o r  nnkdromous f-ishes mbst cohs ider  
the t h e h n l  cyc les  e x i s t i n g  thorc.. 

The temperature  problem 

S tud ie s  desigped t o  explore  

RoccJrdinc thvraome>tcrs w8rc bbta ined  n f t e r  muoh d a h y  due t o  s h o r t -  
ages, and s t n t i u n s  wcrc e s t n b l i s h o d  a t  the  fo l lowing  p o i n t s :  Balls 
Forry,  Sclunw Hi11 Bridge, Knights Landing and 'Qalnut Grovo on,  Saoramonb  
River: Colemsn Ratbhery on B a t t l e  Creek; Deer' Creek S t a t i o n  on' Ceer 
Creek; West of Orlnnd on Stony Creek; naguerre  Poin t  Dam on Yuba R i v ~ r ;  . 
mouth of V k g t  Brripoh of Fec the r  River ;  above j u n c t i o n  w i t h  Yubn River  
on Foathor  Rivcr ;  hrioolaus sn Fea the r  River ;  west of Stobkton bn San 
Joaguin River;  Modes t c  on Tuolumne River.  Band thermometer r e c m d s  

W O r 8  mads a t  .Orov$llt3 on F ~ a t h e r  River.  Thormogrkphs were s e t  up t o  
reoord  the  tempsrnturo of Andorson-Ccttinwood. Tlrriatttion Di8 t r i c . t  . 
CRnal a t  i t s  beginning  and and t o  l u a r n  of tumpora turo .gradionts  i n  
cannls  . 

Thormomatcr s t a t i o n s  were ' es tnbl i shed  by the S t a t e  i f  CalifQrnia 
a t  s t r a t a g i o  l o o a t i o n s  i n  Ssn Jonquin Val ley  and on Amorioan River. 
These reoor,ds have n o t  .boon inoludod in t h i s  r epor t ,  b u t ,  b o t v m n  the  
S t a t e  nnd the  Sorv ios  a l l  impor tan t  8 treams wcru brought  tinder obsor- 
VFL ti cn . 

!Vator ts;npernturo rcccrdh; a t  Bnl l s  Ferry,  Squaw Flil'l Bridge, 
Knichts Lqndine; and Wnlnut G r G V O  on Snoramento Rivor a r e  p r a o t i a a l l y  
cornpl,etc fopdtho f i r s t  8iq  mGnthe of 1947. 
Squnw H i l l  Bridge 93.5 milus, Knights Lmdlng 226 milos,' f a d  IValnut 
Grove 259 milos  below Shneta  Dm. 
s t a t i c n e  y5,o$ds qn i n t e r e s t i n g  p o r t r a y n l  .of t he  hoar; uptnke o r  l o s s  

' i n  Sucrnmdnto River. 

F n l l s ~ F e r r y  is, 36.5 milos ,  

Conparison af d a i l y  rooords a t  t hese  

In o r d e r .  t o  .more a l a n r l g  portray the  temperglpro d i f f e reqoas  ux- 
i s k i n g  a t  thefie , s t a t i o n s ,  the d a i l y  r sou rds  .have 'been 's\lmmar$ted and 
Wc p resen ted  monthly nveragee i n  the  next t ab l a .  

Tompacatures n t  cinlls Forry,  the  s t a t i o n  n c a r o s t  Shae ta  DBm; are 
. P r a c t i c a l l y  a8 high  o r  h i r h e r  qurinp, Js\n\iary and February a8 th68e 
d% Fivcr ;  boginnin@: i n  Maroh a divqrgonak bytween the  temperature  
R t b  Balls F e r r y  and -the . rooqrd ings  n t .Kn igh t s  Lton4ing and Vialnut Grovo 
booCme8 apparont .  .IC i no reasas  throughout,  A p r i l ,  May, and Juns The 
%mperrsturo,.nt P n l l s  F e r r y  i t 3  2.5 degroob higher  i n  cPRhuary thnn a t  
squaw H i l l .  Telnporaturca a t  b o t h  s t r , t i ons  R r c  a l m u s t  i d o n t i b @ l  i n  
Fobrurlry, divorgo 4 dogr fxa  i n  Maroh nnd Apri l ,  6.5 degrcos in VQy 
m d  6,dogreos  i n  Juris* Squnw Hi.11 nverugs tcmpcrpturas  are hiii;hcr 
t h m  tho06 a.t; n d l s  Fomy n f t o r  Fobrunry. 

Extreme, vnricithon i n  s m s o n a l  nnd d a i l y  tarnperiturog. ohnrac te r i eos  
thb wators  in Dour Crock. .The tumpcrnturtj extromcs wt)r.cj 34 degroos and 
56 dcgroes i n  Jc,nuar;y, 40 dugroo6 and 66 dogrobs i n  Fobsuary, 44 doffraes  
rind 6 1  dogre:es i n  Phvoh; 43 dogroos and 74 dogroos i n  AprYI, 55 dogroo8 
and 84 degreos i n  N[qy m d  57 dogruos nnd 82 degreofi, F. i n  June. 
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Monthly Average Tempem tures - Saartlmentr River 

FEBRTTh RY MARCH 
- I  

JP NvA RY 
Sta t ion  Avgr Avg.' Evgm hvg. ?.vg. ATE. 
loca t ion  Max. Mine Range ibCax. ? f in ,  Range Max. $!inr .Range 

Ball8 
. '  

Ferry 48.5 46.6 41 -51 50.1 40.0 46-5205 52.6 4947 47.5-57 

s qUQW 
H i l l  45.7 43;2 4105*'48*5 49.9 47.1 43-55 56.7. 51.9 49 -60 

KnighCe 
Landing '49.1 43.6 35 -52.5 53.7 51 i7  5 6 6 7  56.8 54.2 42.5-62 

Walnut 
Grave 48.5 460'3 43.5-62 52.3 49.8 47.67 56.9 53.6 50 -60 . - 

- APRIL MAY ,JUNE 
Sta t ion  kvg. Avg. AVgm A v ~ .  AVgm 
loca t ion  &!ax. Min. Range Max. W.n. . -7- Range Max. Min. Range 

Ball8 
Ferry 55.5 49.8 4G-60~ 55b2 50.9 50-5.7 58.1 52.5 61 -62 

s quaw 
H i l l  59.4 53.8 46-66 62.0 57.0 52-65 62.9 58.6 53 -67 

Knight8 
Landing 62.6 5'7.3 51-67 68.8.' 65.8 61+74 70.4 67.8 6505-74 

Walnut 
Grcve 62.5 59.8 55-65 68.9 66.0 .62*73 , 71.1' 69.2 65. -75 

The' maximum stream tkmperhtuko .Of 84 degl'ces. F. was rooordod May 
21. It culminntod II pari04 of  rapidly r is ing '  tempera*@ nnd f o l -  ' 

lowed after the d a i l y  maxlmm had rchbhsd 80 degrees or  over for ,  two 
daya, 
four oonsooutive days af tar 'bfay 2%. ' Thiis poricd of high water t o m p e r -  
ature. was s u f f i o i e n t l g  extended tc. s%c$ dl.1' ups'trsnm CIS well  'as dc;tvn- 
8trearn"migrntion and t o  kill afrhdromcus snlmoncjide i n  that seven-mile 
portion of Deer Creck'botwcan i t k  mouth and the boginning OP Deer 
hreek Canyon. Previous. rdobrds s*hm a whtcr temperature inarease 
of ovbr ono degree per m i 1 6  batween D c o ~  Creek' Canycn and the mouth 
of that strewn. 

Tho daily maximum tgmperature reached 78 dogrcea 9r omr f c r  

It' i s  of i n t e r e s t  tc! note C h d t  there' wa& an nvarago t'empwafuro 
d i f f e r e n t i a l  of 2 . 3  degrees t o  115.5 'degreos F. i n  A p r i l  and b4ay 
betyeon t h e  cclder  Srrcramontc River and Doer Crcck. 
mon'ths spring-run' adults' cntsred Doer Creek even though th6y entercd 
wa'ter 13.5 dsgreea F. or  more wanner than t h % t  in h i o h  they found 

Guring those 

them8 o IVC m' 
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. Fe2thor  River, . n t  Yuba City, boorune tclo w a r m  f o r  t r o u t  and salmon 
in t h e  l a t t e r  par t  cf )Fay.. On May 21, tho maximum temperature was 83.5 
dogroc6 and on Yay 29 i t  wqs 84.6 dogroe8 F. 
tempernture .reRohod 85 dogrocs F. .af t o r  having been a t  70 degrees .  or  ' 
below through t h e  f k s t  10 days of thr, t  month, 
and bolow the  'mcutb, of Yuba Rivcr tho Fea the r  d i d  n o t  booome ns warm 
i n  e i t h e r  "ay o r  June oxoopt cn Jqno 25 whon tho maximum was 8705 de- 
Ercc.8 F. Tho rn9ximum tsmpcraturo a t  Nioalaue was 78*5'dogrees  F. i n  
gay. Tho c f ? e c t  of thc 1cwr:r tcmpcraturos  in Yubn River  dur ing  May ' 

and June as rooorded n t  Daguorre P a i n t  Qam probably aooounts f o r  t he  
lQwr Fcathor  Rivar  tompcrntures a t  Nioolaus 
d i d  p o t  exceod 6S.degrees F. in..MRy and 75 degrees:F. in ' thine.  It  $6 
noti unrcason2blo , t o  assume t h n t  Yuba River cooled Fea ther  River when 
i t  2s bcrns i n  mind t h a t  l e s s  than  200 seoond-fcbt of wRter wn8 escaping 
the  lawormos t Fea the r  Rivw d i v e r s i o n  a t  Su t t e r -Bu t t e  Dam. 

I n  mid-June the r iver  

A t  Nioolaus downstham 

Yuba Rivei. tomporaturos 

Air and*vmts r  tompernturcs in Stony Crook, a wes t  s ide .  t r i b u t a r y  t o  
Saoramonto River ,  wcrO reoorhod by thwmograph Ootobir  17,' 1946 t o  
Apr i l  30, 1947. The rooord ing  s t n t i o n  is l ooa ted  wost of 'Orland, 
Cnl i forn in ,  and bolow Stony G o r p  Dam operatod by tho IT. S. Bureau 
of Rsclnmation, F n i l u r o  of t h e  thermograph n e o e s s i t a t o d  tompornry 
suaponsion of rooord ing  u n t i l  r e p a i r s  oould bo offootkd.  
tempernturo r eco rd  show6 a muoh g e n t o r  r m g e  botwotin, d a t l y  maxima 
and minima than  was observed for .  nn.y o thu r  etqeam over the same per iod ,  
It i s  qu i t e  unusunl t h a t  d i f f a reqoce  of about  10 ddgroos F. should 
be d isp layed  i n  winter whon tho gcnornl  tcndcnoy is tciward s i m i l a r i t y  
b e b e e n  m q h a  nnd~minima. An exp lana t ion  might be ds r tved  frcm tha 
r o l n t i o n s h i p  bctaPoa,n volume of $low and pkiyaioal dha rao te r  of tha 
s t roam bed cn  the one hand apd ,ocnetanoy of tomporature on thc  c?thero 
Small 8 trosms sproad  ..c,ver brood 8 troam. beda r e f l 6 o t  ah- temperatures  
mdrc d s r e o t l y  than ,do  l a r g e  r i v o r s  oonf'ined t o  deep ohannola. 

"he water  

West! Branoh crf Fea the r  River appeared t d  b o ' g  f 'nvornhle s t h x n  

Howevcr, wntcr  tomp~rnturcs 'virCi\al ly '  

i n t o  which aalmon m d  s t a o l h e a d  trwt pound be rnwod when the dams ' 
Were b u i l l  on Fca thor  Rivor as planned by, t he  +Bureau of Ro'olamnki'on' 
and I J e  S, Enginoor Offloo. 
e1imYnntoli$mt* etroam From f u r t h e r  oone ide ra t i cn  as n spr ing- run  hold ing  
Urea unl'1zc nic ans nre f w n d  whoreby tho strarxm rlkw oan bk s t n b i l i x e d  
and tcmpcruturo he ld  belaas 65 dcgroes F. Tho stream roached 74 
dogroes F', o r  h i c h c r  dur ing  sovcn dnya, c u t  of the  l a a t  $en i n  XTny* 
Lrhimum ~jmmporaturos dur ing  , t h e  snme:..pariod were; 70 degret3s"F'. @r 
b e t t o r .  
Fa .on Juno 15 and .romqined abovd tlpt f i g u r e  f o r  thy remainder of the 
mcnth, 
highor  onch dtiy and the miniinurn tonipornturo ranged 'bo twon 7 3  degrees 
find 4'0 dogp:os F; 

Foth minimum and maxim& tornpy,aturas rosa  a b c b  70 degrees  

Frcin June 2 4  on, tho ma,xiJnwn reached wn8,80 dogroes F. or ' I  
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It i s .  of.  i n t o r e s t  t i - ,  .ccmpnre the San Jvapuin Rfver temperatures 
w%thl thcso reccrded a t  VnXnut Grave $n Saoramentr River eince. both 
s t a t i c n s  nre a t  the.,head cf the Delta area. The Walnut Grove tempera- 
@res b.ve been discussed i n  connocrticm with thermal gradients i n '  
SaarmenCo River. Su~rmer temperatures i n  the Saoramonto River a t  this  
p c i n t  ace remarkably lmr a$ oompared wi th  Sarl Jonquin River. A t  no 
time s ince "poration bsgan h a  .the r i v e r  'temperature a t  Walnut Grove 
r$sen above 75 degrees F.. 

"he Snn Joadpfn River temperatures a t  Stockton reached 71# degrees 
i n  April,  78.5 degress i n  Mny, and 81 degreoa F. i n  June. I r r iga t ion , .  
demands along tho Stin Joaquln PedClce r i v e r  volumes mater ia l ly  by the  time 
the Delta I s  rcaohed; Curing the spring months of 1947 the :r iver was 
reduced t o  a LOO-seocnd-fcGC ffcw a b o w  the mouth of Mezcied F.tver-.and 
p r a c t i c a l l y  a11 water reaching the Eelta c m e  f rcm' t r ibn tary  streams below 
t h a t  pcint ,  The l aw vclumes Gf f lw  i n  San Jonquin River nre ro f l ec t ed  i n  
the muoh greater  range .between daily *minimum and.mx2mu.m ltomperatured . 
The ueual range mount$ t o  about lO*dBgrees while in SacrCrmento River 
the range 'seldom exobeds 4 degrees 

The thermograph i n s t a l l e d  a t  .%?odes t o  on "uolwnne River wRs scmwhnt 
e r r a t i c  i n  ita operat ion, '  1% was mounted on a p i o r  of a r a i l road  bridge 
and excessive v ibrn t icn  caused oocasionfil l o s s  of oalibrat5.cn. Froquent 
ohooks ~f the thermometer with aastandard instrument; oepeoinlly ussd f o r  
t h s t  purpmu, kept the record'  comparatively. accurcte# 

Maximum daily temporntarsb i n  Tuolumne Rimr inoreasbd gradually 
through Februcry; Maach and e h r l y  April ,  i n  abwC the 8- maswe ae.would 
be oxpeoted oonsideflng the onse t  of spring. IImrever, beglnnfng on 
April  10,: a very mrkcd r i s e  i n - r i v e r  tempuraturo occurred and maxima 
cf 80 degree8 F. wcre'ruccrded (m A p r i l  14  and 15, The mxLmum daily 
temperature remains high, betwoen 73 dogrces nnd 82 degrees F, through- 
out  t he  remainder of the psriod-of' reoordr-  The increase : i n . r i v e r  tom- 
perature ooincided wi th  reductibns I n . r l v e r .  vc?3.umo *due t o  storago ro- 
quiremonts a t  Exohegusr Reservoir. 

Feoundlty cf .Female Salmon and Length-Weight Sichtionahips of Salmcn 
Meaeured. bn Fea%her and Tuolumne *Rivers 

During tb oclunting a c t i v f t i o s  ab Suttor-Butte  am cn Feathor River, 
62 aalmcn.wers weighea and measured. 
whioh averagbd '8768 centimetsrs (34.5 i m h e s )  i n  length and 20409 pounds 
in weight; md 32 ware malos which atrorhged 74.0 coaktfmeters (29.1, inches) 
i n  length and 12.97 pcunds I n  weight. 

Of this number, 30 ware females 

Rloven femcle SrlJrnon were taken from Feather River during the f a l l  
migraticn cf 1946. 
f r m  th i s  samplo is 6 , 5 2 5  which resemble8 the averngo of 7,000 derived 
from a l a rge r  aer ies  of egg ocunts obtninod f r c m  Sacrnrncnto River salmcn. 

Tho average number tf egg8 per female as determined 
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The eggs o'ontained i n  14 s e t s  of ovayies, t aken  from t'e&pd salmon 
reeovered ' f ro ic '  Tuoluhne b v o r  dur ing  opant ing ope ra t ions  $p the  fall of 
1946 were oounked. 
from 4,898 t o  7,524 Bnd'averaged'  6;&38, 
salmon {avoraged 594. 

f n  t h e '  14' Oases' the I .  number of eggs per .  fqmale..ranged 
The,'number of  eggs per  pound of . . '  

Salmon from whtoh these  egg6 were t aken  'aanqot he oonsidered ,random 
samples of the  Tuolwnne River  popQla t loh  ' s in06 a l l  epeoimens were previ -  
ously taken by gill not8 such as are used by the O ~ m e r q i a l . f i a h 0 r y 0  
Thoso nets s e l e o t  f o r  modium and l a r g e - e k e d  salmoh an4 90 FQt adequate ly  
f i s h  ' the  sma l l e r  size groups. 
and 35.6 inohes and averqged 33.5 inches i n  l e n g t h  and were between 1305 
t o  19.25 pounds (average equals  16.32 pounds) i n  weight .  

Sca le  samples ware :taken frsm '75 tagged salmOn'trapped a t  Modest0 
Dam on Tuolumnc River.  
and it was impofisible t o  determine the age of the  f i s h ,  However, t h e  
s o a l e  n u o l e i  were o l a s s i f i e d  bs t o  tfpe,  e i t h e r  ocean or  stream. 
throe speoimcns br 30.6 peroent  were found t o  have s p e n t  t h e i r  f i r s t  
Yoer i n  f resh  wator .  

Females in the s .mple .were.. beljween 30.5 

The g u t e r  edges of the  soales were badly  eroded 

WentY- 

The avorago l o n 6 t h  of the  salmon oo l l eo tod  wa8 3 L 7 5 '  inches and the  
average woighd WRS 18.6 pounds. 

Shas ta Salmon Vaintonance Program 

I n s t e Z l a t i o n  05 a ooffftr dam aoross  tho f ishway a t  r(eswigk Dam by 
t he  Bureau of Roolamation Stoppod tho sum7n~r a c t i v i t y  Of t h 4 , S h a s t a  
Salmon Malntenanoe frogram. 
Was resumed on July'*'I'O, when a flume lefiding t o  thq fi8&ay an$ a aeoFnd 
o o f f e r  dani were plaoed.  
hauled t o  Coleman s inoo  t h a t  timo and 1,467 of these  were hauled i n  
September. 

'salmon tnkon + in  Septomhar i e  t he  r e s u l t  of a prespawning mig ra t ion  OP 
spr ' ini-run f i s h ,  Flows i n  the r i v e r  woro g r a d u a l l y  rcduoed heginning 
Aueuat 2 3  * . .  arid . , may have agcountod f0r; 80mo. of the m$g.ration. 
r i d u o t i o n s  we~o mads R S  fol lows : 
August 30, t o  7,500 sooond-feet;  .September A, t o  7,000. eeoond-foo%: 
S'cpt'ori;her'9,'' t o  6,500 aeoond-foot; and i n  Suptemhar 1$,, t o  poym 
doman& w i t h  *a 6,000 sscond-foot  m i n i m u m ,  
temperature of water  r e l s a s e d  from Shaeta  Yoso from 60 degroas F O  t o  
53.6 Oogrc-es F.. 

'"he hau l ing  of s p r i n g  arid q u q t t r  salmon * - 
A8 of Septemher 30, ohly 2,119 ealmon'had boen 

Thdro i s  some i n d t o a t i o n  t h a t  tho inorcase i n  numbers O f  

Fl& 
Eugust 23, t o  8,000 seoond-foot3 

Over tho pame., Rpriod the 

Plane f o r  the  f a l l  s6ason operat ions in '  the Shas ta  PlBqwere l a i d  
dur ing  oonferonoes a t  Ccleninn S t h t i o n ,  On August 20-21, 1946, i t  WQS 

agrarjd t o :  (1) postpone r o p a i r  of Rnllg Fur ry  raok, ( 2 )  soak per -  
miss ion  t o  us0 Andbraon-Cottonwood I r r i g h * t i o n ' D i s $ r i o t  Dam RS a Stop  
raok and oount ing s t a t i o n ,  (3)  Qperato' Keswiok fish,$raps (4) oount 
811 a d u l t '  salmon i n t o  R a t t l e  Creok (6)  rc lmse  f i n g d r l i a g s  a t  COLman 
S t a t i o n  Ooto6er 1-16, (6) mark 200,dOO *ffngerl inga"from $he 1946 brood 
yonr 
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These p lans  had t o  be changed. The u l t i m a t e  ope ra t ion  inc luded:  
(I . )  Vaintenance of  Reswick t r app ing  f a c i l i t i e s  i n  ope ra t ion  and t r app ing  
of f a l l  r u n  t h e r e ,  s in6e  t h e  Andersm-Cottonwood I r r i l r a t i o n  D i s t r i c t  
Earn could n o t  be used as a s t o p  r ack ;  ( 2 )  Counthe; 2,000 salmon p a a t  
Anderson-Cottonwood I r r i g a t i o n  q i s t r i c t  U r n  beginning November 1 (count  
made i n  2 days) ;  (3)  Trapping these  f i s h  a t  Keswiok t o  determine speed 
and oompleteneea of upstream movement; (4 )  Trapping' and' spawning. B a t t l e  
Creek f a l l  r u n  f o r ' e g g s  a t  Coleman. 

Sinoe f-ndersan-Cottonwood I r r i g a t i o n  V i a t r i c t  dam could not be used 
as a b lock  a f t e r  November 4, 7,560 salmon were hauled from Keswiok be- 
tween TTovernbsr 4 and 26. 

Summary of Coleman Operat ions,  1946 
cc 

.- .- 

Battle Creek .ICeawick R a t t l e  . Keswhk. 
Native Spr ing  Creek F a l l  

Spr ing  Run Run F a l l  Run 2un - 
Males k i l l e d  f o r  f i s h  food 
Females used  f o r  f i s h  food  
Fernfiles spawned 
ifales spavmed 
Spont  f i s h  recovered  ( females)  
Dead from o t h e r  oauses .(maleR) 
Dead from o t h e r  oausea (females) 
F i s h  unacoounted' for 

76 8 
78 

32 F3 
145 

67 
5 70 
481 
1 3  

1,105 4 

2 36 1 
22 

85 
57 

434 
2 GO 

0 

100 
2 16 
801 
50 1. 
100 
38 3 
,179 

.0 

3,838 
0 

2,379 
52  3 

6 
408 
69 
0 

Eauled t o  nee r  Creek -- 16 7 -- --I 

Released t o  spaurn n a t u r a l l y  - .- 24 3,551 337 

Tota ls  2,450 2,'391 10,831 7,560 
,--.._c_ 

1,476,000 1,287,000 11,131,000 14,403,100 l?g,ys ob ta ined  
T o t a l  eggs 28,297,100 

- 

The small loss  of f e m a l e s * i n  the  lot heuled from Keewick i s  remarka- 
Only 2..8 p e r c e n t  of females  a v a i l a b l e  d i ed  be fo re  spawning. b le .  

previous lo s s  on a l o t  of f a l l  run  salmon vms 25.2  percent .  
'?he . lowest 

The sex r a t i o  as e s t a b l i s h e d  from 19,116 Ealmon handled r l t ' t h e  ha tohery  
i n  1946 was 2.1 mahs t o  1 female.  

Twen tpn ins  2-year-old gri lse salmon from l o t s  cf marked f i s h  (brood 
yea r  1944) r e l e a s e d  a t  Coleman S t a t i o n  i n  1945, were reoovered a8 they  en-  
t e r e d  FatCle Creek du r ing  t h e  1946 f a l l  migrat5.cn per iod .  Four t e sn .o f  t he  
marked salmon were f i s h  r e l e a s e d  i n  the  s p r i n ?  ( r p r i l )  and t h e  rema nder  

aged 6.47 pounds i n  weight  and 23.8 inches  i n  length .  F a l l  r e l c a s c d  ealmon 
averaged only  3.83 pounds i n  weight  and 20.0 inchus i n  l e n ~ t h .  P i f fo rences  
between the  two l o t 6  wculd i n d i c a t e  t h a t  ho ld ing  i n  the  ha t che ry  i s  n o t  
economical ly  eound. 
v a t i o n  s i n c e  it is l i k e l y  tha t  the  d i f f e r e n c e s  w i l l  be (mercorne i n  f u t u r e  
years .  56 

were from the l o t  releaac5d i n  the  f a l l  ( 9 o t o b c r ) .  Zprinp, re leasF8Y t i  !%Pg9 

Xowever, conolvsions s h o u l d  n o t  bc mtide from t h i s  obst2r- 



General Ac t i v i  t felg 

Rvaluat ion was made of snlmon'spmvning and nu r se ry  grounds i n  Clear 
Creek; ,North, " idd le '  an4 South Forks cf ' Cattonwoad Creek; L i t t l t ?  C@N, 
S%illwe,tcr,  South C a w ,  Fonr ,  Elder ,  Thomas, Pfqrrms, P,ntslope, t?nd Mill 
Creeks, ~ l l  t r i b i j t a r y  t o  Sacrcnentc  F iver .  A l l  ,3f thast? .s.treams Rre 
likely u n i t s  t c  be deVGIlCFt2d i n  the  .Rlterncite Tr ibuthry  Pian R S  proposed 
by tho 8ursgu of 'Fieclctmrltiori. ?'hers art: a p p r o x i m n t s l y  20,400 snlmcn 
n e s t i n g  ci . tos  i n  these  s t r e m 8  whioh, if r!rcvi$e@ w i t h  dependable water  
Sup?l.ios, iyQ1d occmmodntt;. 61,200 salmon wherd p r a c t i c a l l y  none are 
Rocomc.dated ilnder p r e s e n t  conditicms . 
wcsrth, ccnse ron t ivo ly  spc;F:l::ing,' 1:186,200.0!! i n  d i r e c t  rcvenus annun l ly .  

cor rmrc in l  and s p o r t s  f i s  h~?rmcn. 

'This new salmon crop wculd bc 

In coopera t ion  w i t h  the  S t a t e  cf qal i fornia ,  porsfiunel .of the Delta 
d i e t r i o t  tnll;Rcd s d u l t  sRlmon takon i n  the  D c l t n  a r m  wi th  g i l l  nc t s .  
',rQp,pSing expt-jditiiins orer:; ~ n d c  c\n ,July 2, 12, 24, L4ugust 10, 29, 30, nnd 
SCptemher 14. 
d a i l y  t a T r i n g  expediti : :ns were mcdo u n t i l  Oct;ohcr 11. 
n5nety-m; salmon and 26 s t r i p e d  bass were tair,lrcd dur ing  tha t  p e r i o d .  
Recovcrios f rcm the  'kagsing proq,ram hnve n o t  b+m summzrizcd' by t h e  S t a t e  

Follcivring t h e  cli ;so qf the f'ishinc season on Yc;.ptci!mber 26, 
Throo hundred and 

"siny of the  t ags  wcro ' recovcred  by tho Serv ice .  I n  the Tuolumne 
Mvyr  sa.lmon populn t icn  wore 86 ind iv idnnla  w!iich hnd Seon tn rped i n  t he  
')@ita. Of t h i s  riuirtbber, 79 tagged f i s h  wcre recoverod, 4 wFro sccn, and 
3 were taken  w i t h  t n c  scars .  Thrco taSged salnian 'were tnkon on the  l a s t  . 
day Gf cciinting, rind i t  i s  very  1 ik : e ly  t h a t  a.ld,itidnal fa&god i n d i v i d u a l s  
mc;vod upstream Rft;er the dcm was romovod. 
n.umbers or, rocovered. t a g s  rr::verlled thn t p r n c t i c e l l y  a l l  of thc  E i s h  taken 
i n  Tuolunlno River  were t a p p > d  i n  tho Daltn.  n f t o r  t h e  o los s .  cf the commcx- 
c i n l  f i s h i n g  S C U S C ~ .  Theso r e s u l t s  d&cnstrrj.te t h a t  v i r t u d l l y  n l l  cjf tho 
hclumno l i ivsr  rim pnssod throuFr;h t h e  f i s h i n q  p o u n d s  a f t i r  thc? seRS3n 
had c los sd  and ccntributod litt 13 o r  ,no th ing  t o  the  salmon ontch. Th.:ro. 
is i n d i c a t e d  n ncbod f o r  r e v i s i c n  af present; l e g i s l n t i c n  sc". t h e t  d l  runs 
t o  CmtrnL Vn1.1c'y 3 trcnms itiilr,ht bo equnily t1 t i l i zed .  

4 s u p w f i c i n l  check of tho 

? r : w i l l o  D i o 5 r i c t  pcrsonnlol u n d e r t w k  the,, f c c n t i c n  vf, 'nnd mBde 
?lcnc Tor, t he  c o n s t r u c t i o n  cf 8. wwnt ing  we i r  cjn.Festh:i!r Rivor o n r l y  
i n  this fiscnl.  ycn.r. The rchjcctive kf tho 8c:nroh ~yas t:: find a lwir I 

lc\cntii*,n R $  nvar : t c o  the mauth cf the.% r ivs r  ns ,physi,cnl conditic.ns wiwld 
Permit. A s i t e  wns 1: ontod but  dif'f i c u l t i t ? s  i n  c,btn'ining m n t s r i n l s  mid 
l m d  l n n s o o  f w c u d  ntmndonnient of plnns fc.r n kOir. Farrnissicn .wns ab- 
tel.ned tr. c:',un.t sn1mr;n iiver Su t t e r -Ru t t e  Dcm; a ' l c s s  d c s i r n b l c  . s i t 0  
hocnusc: cf i t s  l o c a t i o n  a b o w  most <xi' the p . - , d  spawning grcwads usod  
by f a  11-run salmcn. 
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The S r o v i l l e  9 i s t r i c t  s t d f  wcrked cver Fea ther  Rivar f l c w  d % t a  and 
mQde cbse rva t i cns  through.c:ut t h e  Xc~rth "rt cf t h a t  s t ream t c .  f i x  n 
schedule  pf minimum flcnm which w i l l  be r s a u i r e d  below d i v e r s i c n s  tc.  pcwer 
p l a n t s  nc,w be ing  p1nnnsd by the  P a c i f i c  Gas m d  E l e c t r i c  Company. On the  
b a s i s  cf d a t a  3btc ined  a r e p c z t  ' N ~ S  prepared .  which recomiendsd s t i p u h t i o n s  
f c r  p r c t o c t i c n  cf f i s h  End rGcrca t i cn  t c  t h  F'edoral PGwzr Commission trs be 
inc luded  i n  +he l i c e n s e  f c r  the  p rc , j s c t s .  

Conferences w i t h  tho  h r m u  cf P,ecl~:m%tir.n t c  d i s  :us6 f i s h e r y  prcblems 
relc . ted t; the Delta Cross Channel and the  Ddlto-Vendota Cmal wore he ld  
cn s e v e r a l  occzs icns  d i r i n p  the year .  F i sh2ry  i n t e r e s t s  went cn rcdnrd  
c,s recommonding ns t h e i r  f i rs t ;  chc icc  z f  p lans  tt: s o l a c  the f i s h e r y  prohlcms 
the  ccns t r i i o t i w  cf the  c l  -sed-chnnral  vf:rsit-n (3' t h e  c r c s s  d c l t n  schema. 
Thi clcscc? chnmel ,  i n  b r i e f ,  c o n s i s t s  c f  a n  a r t i f i c i a l  watrrwny frrlm a 
d i v e r s i c n  p o i n t  on Sacramentc River  ncrtr Walnut Grcve!, around tho r)ol tn  
tr ?he I;cltc-zlendetn pumping p l an t .  

A s  c. second chcice, sc rcan ing  of the  Deltn-Yend!>tn pumping p l a n t  
an2 the  De l t a  Cross Channel (c,p&n v e r s i o n )  i n t a k e  m d  ccns t ru , c t ion  cf 
a by-pass cana l  fc:r f i s h  f'rm Sari Jcaquin ? i v s r  t c ,  Dutch Slough were 
reccmmended. This hy-pnss cana l  wculd o r i g i n a t e  i n  the v i c i n i t y  cf 
M(Jssda1e c r o s s i n g  cn Ssn Jciaquin River  and w c ~ l d  desc r ibe  a caurse  
rround t h e  smtbve .sC s i d e  cf  the De l t c  p ~ s t  t he  Deltn.-Nendc;tR pumping 
p l h n t  and thence t o  Dutch Slough, somewh~t  upstream from thc c i t y  of 
Anticlch and s u f f i c i e n t l y  rcmoverl f rnrn  tho Del ta  tc.  nvcid in f luonce  of 
pump d r n f t s .  This c a m 1  wculd hcve a cnpnci ty  c.f 590 s sccnd- fee t  of wate r  
which w m l d  be d ivo r tkd  f r m  ?an Jcnquin River.  I t  %uld  n o t  on ly  o a r r y  
t h e  m a j c r i t y  of SRn Jcaquin R i m r  anadromcus f i s h e s  hut.vr(:uld a lsc  r e -  
ce ive  f i s h  screenc.?d frcm the DcltG-Msndota ccinal intnkc?. 

A 26-frwst Eiggins  b u i l t  h u n c h  waa p r c c u r c a  frcm ?. S .  I?rmy su rp lus  
i n  Apr i l .  She vms p u t  cn  the  wnys f r r  rl m j o r  ovorhaul nnd f i r s t  became 
a v a i l n b l e  f r r  us(: in July, 1947. She i s  tc ;  bc used f w  niiking not t o w ,  
dcipg  sxperimentfi.1 fis2.lin.g nnd c o l l e c t i n g  c t h c r  scientific dnt?  i n  t h e  
Delta In -xs  t i g n t i m s  

During July,  1946, a se r i c , c  cf w o l i m i n n r y  t e s t s  vrm cranductecl n t  
CCr!.vict Creek i n  an  eff,-.rti Cr d o t e m i n e  the affects cf c o r t a i n  ccmmer- 
ci31 weed k i1 le r ; l  nn trcli't's. 
t r c q h s ,  w i  t k i  vn r i cus  c ' qcc.ntrnti*ms rJf c h e m i c d s  f lcwing i n t i ,  t h e  pcc Is 
c c n t a i n i n g  f i s h ,  O b s e r n t i c n s  wcro mde  cri the lengths  of t i m e  r c r p i r e d  
Cc producc d i s t r e s s  an=! dezth  i n  the d i f f e r e n t  specirjs and s i z e  grcups,  
and n c t e s  were taken  Cn the  a c t i o n s  cf the  f i s h  r.a expcxure t c  the 
v a r i o u s  h s r b i c i d e s .  The f i s k s  tc;s t e d  wcre : Six-inctl  rRinbcYN t r e u t , '  
th ree- inch  rainbow t r s u t ,  tm-.-inch brGak t r c u t ,  twc-inch lake chubs. 
!l%o chenicf i l s  used were : r3cv.r Contact  'Eerbicides cnd. W w  S c l e c t i v o  
Herbicide,  ba th  d o r i v a t i v e s  e? ?ini t rc-( j -scc~ 'nr lary b u t y l  phencl ; '  2 ,  4--Dnw 
Herbicide,  2,  4-firw 1r:eed K i l l e r ,  Dc?w C 654, and t h c  r;ndium. s a l t  cf* 
2, 4-D, all d e r i v a t i v e s  cf  2 ,  4 dich1nrophenr:xyacetic ac id .  D u r i n g  
the  c(.urse c,f t he se  t e s t s ,  o e r t n i n  plant; and n a u a t i c  i n s e c t  m s t e r i a l  
were ah:. t r e a t c d  w i t h  chsmicnls.  

Tho exp*:;rimcnts wcro 8 r ; t  up i n  hntchcry  



Tho r c s u l t s  of the  oxpcrimtnta a r e  shwm in t h o  f~-~l lmdnp;  t n b l e :  

C\moontrc. t i .  ns Re luirc,d t c  Kill Fish(.. s 
* i n  p. p. m.) 

Z-inoh 
6-inch 3-inoh Sas t e rn  I 2 - inoh 

Rn.inbcw Rninhcw Frcrctk L&o 
Trc;iit Trr. lit T r c u t  Chubs 
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SnJ''"Y PACJFJS TISTRRY TTWWTlGATiOprS ,  Oscar l?. S e t t e ,  Chief of S e c t i o n  

G?Y;E ?A L 

P i  1 chard 7 twl i e B - 
The w r k e d  riecrease i n  p i l cha rd  landincs  which occurred  i n  1944-45 

was f o l l o ~ r e d  by a more d i s a s t r o u s  d e c l i n e  diiring 1945-46. 
t a b l e  showing t h e  ca t ches  i n  1000's of t d n s ' t y  p o r t s  dur ing  the  l a s t  
t e n  seasons i l l u s t r a t e s  t h i s  : 

The fo l lowing  

- -- - 
San Fknte- San Fran-  Calif - Vksh.  & B r i t i s h  

Pedro r e y  o i sco  o r n i a  Orecon Colunbia Tota l  
1937-8 --RB-O4 2 00 '41 7 34 48 499 
1938-9 145 180 2 14 5 75 4 3 52 6 71 
1939-40 93 227 2 11 5 32 50 6 5 77 
1940-1 170 165 118 455 4 29 4s 8 
1941-2 146 250 1 R 6  583 t < I  60 6 76 
1942-3 200 183 116 501  2 66 560 
1943-4 132 2 12 126 47ft 12 89 575 
1944-5 175 235 136 5 40 -- 59 E07 
1945-6 169 142 93 396 2 34 432 
1946-7 191 2 7  (1 'z 2 2 1  10 4 235 

'2 '2 

--- 
These s t a t i c e i c o  i l l u s t r a t e  $he f a c t  the.t +he f i s h e r y  a t  San rran- 

c i s c o  1ms a conn le t e  f a i l u r e  and thst;  a? TTontCrey only s l i ~ h t l y  less  
SO. '?he r e s u l % i n q  h e q r  concen t r a t ion  of  vcssele i n  the San Pedro 
f i s h e r y  caused an actuEtl i n c r e a s e  i n  the  ca t ch  t h e r e ,  a l thouch  the  
Rbundnnce v w  a n n a r e n t l y  no h i p h e r  than  be fo re .  

"his ctocronse in t he  ca tches  may be a t t r i b u t e d  t o  two f a c t o r s .  
F i r s t ,  t h e r e  are, Rs a result of a succoss ion  of poor ;par c l a s s e s  s i n c e  
1944, l e s s  p i l c h a r d s  i n  the  s e a  t o  be caucht.  r'lhether t h i s  low r e c r u i t -  
ment is t h e  r e s u l t  of' a s e r i e s  of unfavorable  hydrop,raphic cirounic?;ances 
o r  whether it; mQ.:i be a180 p a r t l y  a t t r i b u t e d  t o  t h e  fi : :hery i s  a moot 
ques t ion  snd sl;ands i n  need of much f u r t h e r  s t u d y  th&n i t  h r * ~  been poss i -  
b l e  t o  g ive  it; s o  f a r .  I n  a d d i t i o n ,  i t  appears  t h a t ,  pm-t icu lRr ly  a t  
the  n o r t h e r n  C a l i f o r n i a  p o r t s ,  t h s  f i s h  have n o t  br-en t i va i l sb l e  t o  t h s  
f i shermen t o  the  m u a l  degree.  Whether t b i s  i n d i c a t e s  t h a t  the  f i s h  
a r e  n o t  presen'; i n  n o r t h e r n  waters, o r  a r c  p re son t  and no t  showing up 
on the  f i s h i n g  grounds the re ,  t h e  e f f e c t  i s  the  sane? the  cutches i n  
no r the rn  waters have shavsn a m r k c d  dec l ine  i n  r e l a t i o n  t o  those  i n  
t h e  sou th  dur ing  t h e  p a s t  two  seasons .  

This u n s c t i s f a c t o r y  cond i t ion  of the  f tshcrv nr!d the  equnlly tin- 
s c t i s f a c t o r y  condi t i o n  of s c i e n t i f i c  knowledplt rup,nrdinc thrj dynnumico 
of t h i s  f i s h e r y ,  p a r t i c u l o r l g  w i t h  rcgnrd  t o  the m u s e s  of f l u c t u n t i o n s  
i n  r e c r u i t n e n t  and a v a i l a b i l i t y ,  h0.s caiiscd the i n d u s t r y  t o  hecomo 
g r e a t l y  concerned. 2 s  the  r e s u l t  of n s o r i o s  of confarcnces kicld w i t h  
members o f  t h i s  s t ~ f f ,  rtnd v r i th  r e p r c s c n t n t i v o s  of the, C a l i f o r n i n  Wrc nu 
of I b r i n e  F i s h e r i e s  R T ) ~  S c r i p w  Ins Ci t r i t ions of Ooounogruphv, t h c  indus tr;lr 
people hnve dc:t;rarvintd 
sea rch  dosicned t o  ~11?1,1.y pnsiwra t o  t h  vcaxing qucs t ionn  conf r o n t i n c  

t o  promotu viporo i i s ly  ft proy;rr:m o f  occnnic  r c -  



t h i s  f i s h n r v .  mo t h n t  end two h i l l s  hnvo h o w  fn-t;roduccd i n  the  Cali- 
+'Qrnin E;t;rI((;c LPpisInturn,  or $ !  * t o  prnvidc '8:XX', c)c)!j o . , , p ~ r  f o r  Soripps 
h s t l  tu t$on  t o  cRrrv on o,onRnogrcnhiwl S ? X d ? O S  and anothor  t o  tax the  
c n t c h  an e x t r a  60 writs a ton  t o  annblo t l lc :  wci-tssary concomitant 
14oloy.l.aal ptiicldos t o  bo c n r r i c d  on.' This I n t t e r  fund would be ox- 
pondcd by n commdttc,e of ' industry nnd S t n  t c  r e p r o s e n t n t i v c s ,  advised  
by n tootmica1 oommitteo of  vrhioh r* rcproscmtn'tivu of t h i s  s ta f f  is 

expect t o ' b c  ab le  t o  a l l o t  
8ome of these  funds t o  bc dxpondod undor our  supe rv i s ion .  

m;,mber. The i n d u s t r y  nnd S t - n t e  p t ~ o p l o  

A good dcal of t ime of vnr ious  mombors of our  staff hR8 bean 
spcnt  dur ing  thc  prist year  i n  prepe.ring e s t i m t o s  r eques t ed  by the 
i n d u s t r y  i n  conneat ion w i t h .  t he  above progrnm nnd i n  conferr iny:  w i t h  
indus tr;r  .and SCnte r ep roscn tq t ivea  i n  r ega rd  t h c r e t o .  

A conference of F h c i f i c  p i l chnrd  h i o l o g i s f s  was hold i n  San 
FrnncPsoo on I\%y 28, 29,  and 50, and wus. tib30 tittendbd by nr. Huubhs 
'of Sorippa,  I n s t i t u t i o n  hoorysc of  tho  prospec t ive  p%r t io ipn t ion . .o f  
,thct orgonizpt ion  i n  futurc: work. 
Mons fiurlng tho p e t .  yka'r wns reviewed; nnd i.t was agrecd  t h n t  the  
rou t inq  work of somplinl,: the  cn tah  find 
t i s  tics thc:rcfrorz should be cont inued ns boforo,  w i t h  Rome. p o d i f i c h t i o n s  
i n  the  EnrnplinR at; 
t i o n  o f  l n s t  s e ~ s o n ? s  poor ontohrts. It; vm5 c s p c o i n l l y  u r p d  t h n t  tho 
varioiin orgon izn t i sns  d6 whntcivur t h y  oould  w i t h i n  the- i r  re7p,ulnr 
budgets tovmrd r:ot:tinp; rc:n+; t o  \indc+rtfikn thr: ,ax.pnndr?d propnm, funds 
f o r  which cir!? I?ci.nCI: considornd by t.110 Cn1if'orni.n S t n t r :  Lr g i s l n t u r a  ., 
To th1.R tmd, Sor ipps  Inst: i tuti ion cxpoctfi. t o  c n r r y  o u t  work on tho 
methods of col.IrtctinG 1 r . t ~  Inrvno nnd juvmi . los ,  on rcnrinF; youns.. 
f i f i h  from eggs, nnd pons ib le  on GI. +hods. of plnnkton nnnlysi ,s ,  Tho 
Stntn of C n l i f o r n S n  ~xpe , ,c t s  t o  conduct n t r i a l  run  of. l o p b o n k s  i n  
the  Snn Fodro f i s h o r y .  
h igh  speed p lankton  c o l l e o t i n g  p a r ,  t o  thr-it s x t o n t  whioh, our  funds  
w i l l  permit .  

The work of ?he va r ious  orgnnian- 

compilinp: rou t ino  v i t n l  s t n -  

Snn Frnnoisoo i n  nn t i c ipnk ion 'o f  a p o s s i b l e  . r e p b t i -  

For  our p a r t ,  wa o x p c t  t o  oontinug work cih 

Following tho oonferoncn of .p i lohnrd  , h i c l o g i s  ts, u oonfcr.on,ae. 
on ooonnoernphy along the Pao i f io  Const i n  rt j lnti 'on t o  tho f l i s h o r i e s  
Vms hold on Juao 2.;. a t t ended  by D r ,  Bnrnos o.f tho  '11. S .  TIydrographio 
Off  i co ,  by n r ,  Sverdruh of t h o  Scr ipps :  I p s t i t a t i o n ,  by r c p r a s e n t n t i v o s  
o f  tho f i s h c r i o s  ~p ,cno ios  of tho Ft:oifio Const S t n t e s  nndoEr i t i sh  

" 

Coluntbiri, m d  by scion.f;ist;s of t h i s  str.ff, 'The noe'ds f o r  ocoanor. 
grcrphiocl work" bff tho P o c i f i o  Coaat ,?FB roviowod. It was brought. 
o u t  t h a t  thoro  is n pur t iou ln r l ' y  grc in t ,  n e a o s s i t y  f o r  oa r ry ing  an 
repeated sprvoys in wntorw Q, to '  300 rrlilds oi'fshore i n  o rde r  t o  de- 
te.rv'4.no t he  . s h o r t  poriod f l u c t u n t i o n s  which are  of p,rent importrince 
to tho f i she r i e s .  
t o  par t ia i .pn to  d i r e c t l y  i n  staoh work beonusu of l imi t f i t i ons  of, 
parsonncl  nnd 1n.d.: of equipment, but i t  sann txssist i n  i n s  t rumontnt ion 
and 
o s  prflctiorrblo. 
regu1n.r bnthytharrnogrnph ssctl.ons o f ' f  Srn Frnnoi.8 co and " Cape F l n t t o r y  
hos n l roady  been ohtn ined  Ohrough t h e  i n i t i n t i v s  of t h i s  s o o t i o n  4nd 
w i t h  t h e  cooperntj.on of Sorippa nnd tho Uydrorrnphic Offioo. 

The Tiydrogrnphic Off ico  w i l l  probably bo unnhls  
' 

i n  obtaininK the 'cooper. t i o n  of tho Y"nvy rind Coast Weird so. f a r  
Tho coopornt lon of tho  Const; ( h n r d  i n  oh tn in ine  " 



The e x t e w i v e  ocpmogrnphicnl  proppm,  funds f o r  which a r e  boing 
cons idered  i n  the  CrJ i fo rn in  Leg i s ln tu rc ,  woiild givo e x c e l l e n t  coverage 
of  wnters  f r o s  lmrrr' Co l i fo rn ia  t o  T)rf.POn. Tho Cnnrldian Govcrnmmt i s  
i n  tho  p roc r s s  of  i n s t t t u t i n c  h FroKrnrn of' doto.ilt?d occnnagraphicnl  work 
o f f  thn Cnnndihn r a o € f i a  Const, whi oh w i l - 1  nrorJ de cornnnrnblc! d a t a  i n  
those  mtsrs. ?To mwns scem6 t o  hc: n t  Fnnd f o r  ob tn in inp  ciich d a t a  o f f  
t h e  %s8 inc ton  ond Oregon C o m t s  mwpS; as thc  tv:o p r o j e c t s  nbove-rr,cntioned 
cnn he s t r e t c h e d  t o  c o w r  ?art;s of t h i s  Rroa. 

In  n d d i t i o n  t o  t h e  d u t i e s  r epor tod  on above and undor s p e c i f i c  p r o j -  
e c t s  below, thcrc: hcve been a number of' miscollnneous a c t i v i t i e s  dur ing  the 
p.st yenr  which have occupicd a good &ea1 of t i m c  of  various s t a f f  members. 
Confercnces nnd t r i p s  of v c s s o l  i n s p s c t l o n  undertQken t o  assis t the  P h i l i p p i n e  
F i s h e r i e s  Proarcm i n  g e t t i n g  under wny hnvo roqu i rcd  s c v e r n l  mrrn-vfceks. Tlr. 
S e t t e  has s p e n t  a considerr ible  shc re  of h i s  t i m e  i n  r e v i s i n g  f o r  p u b l i c a t i o n  
dntu on the  A t l a n t i c  m c k e r o l .  The r e p o r t  on tho work of the o f f i c e  of t hc  
Coordinator  of F i s h c r i e s  has beon completed ani! 
One Inter-Amcricnn Follow, I%. F ranc i sco  L n r o ,  ' from Rrnzi l ,  was supe rv i sed  
du r tng  thc  l c s t  2 q u n r t e r s .  

i s  undergoing f i n a l  rov i s ion .  

These p r o j c c t s ,  i nvo lv ing  e. good 'dcel  of c l e r i c a l  work, plnco on ou r  
. c l c r i o a l  8 f M f  F: work-load too g ron t  t o  he nccommodhted. Xs a r e R u l t  i t  i s  
necessa ry  f o r  ou r  s c i e n t i f i c  s taff  t o  pprform mnny clor icc .1  duties n o t  
comensurn te  w i t h  t h e i r  p r o f e s s i o n n l  r,r?.des. 

Sub-pro jec t  1--Size rind ctp? composition of  t h e  s t o c k  
-c - - L -- 

a. %suits of smpl in r r  of the, commercinl cn tch  i n  1946-47 
EstimP t s 7 o T  Ilp;e of' j?ilchr.r-ifs sampled FZTtE E Z X Z i i n l  
cn tch  d u r i n c  the  1946-47 senson w-re m d o  j o i n t l y  by bvo 
members of tho s tnf f  of C a l i f o r n i a  S t a t c  F i s l i r r i c s  Lnborn- 
t o r y  nnd one of our  s taff .  Tht? e s t i m t e d  p c r c m t t q y  age 
composibion weighted t o  t h e  t o t a l  ntmlbcrs of f i s h  taken  I n  
occh F o r t  g ives  thc ?following es t imntee  i n  m i l l i o n s  tf 
f i s h  of each  age caught  i n  P n o i f i c  Coast p o r t s :  

-____c San A 

Year * San Sun Pbnt- Fran-. Cali- :;;ash- B r i t ,  Pac. TO'!YLL+ TOTAL+*, TO'i'A..lrt- 
c l a s s  kgo'Diege Pedro e r e y  c i s c o  f o a n i a  ing ton  Col, 1q.Y. 1946-47 1945-46 1944-46 

_c__ .- -I_ - , -.- 

1946 
1945 
1944 
1942 
1942 
1941 
1940 
1939 
1938 
1937 

0 0.04 2 lo "- 12 
1 16  668 84 4 7 72 
2 12  476 22 3 513 
3 s  313 32 2 355 
4 2  99 1 9  4 1% 4 
5 1  44 10 1 56 
6 0.2' 7 5 - 1  1 3  
7 0.04 2 4  2 8 
8 0.04' 2 0.2 0.4 3 

1 9 -- . -- -- 1 ' 

-- c- -c 12 c- 

c- -- -" 7 72 2 49 
c- -- -- 512 92 9 
1 1  2 358 869 

e3 2 5 120 454 
3 1  4 60 2 31 

1 3  5 10 31 170 
6 6  12 20 6 1  
1 1  2 4 ' 16 
1 0.2 1 2 3 

-- 
471 

1227 
72 1 
6 42 
6 76 
2 46 

73 
1 7  

2 

*Applicable t o  1.946-47. 62 



Filsh of  o ldo r  ypnr c lnssas  w w  notnhly  1oss . abundmf  thnn 
formrr ly .  
t rond  of t h e  ' f i v e  p r i c e d i n ?  8oasoris. . .Thnr,s wns uxlusual 
nhuniimco of' l-rinE'f 'ish in Cnl i forn in ,  nnd, f o r  t h e  first: 
timo i n  r i v e  sCnsone of ' snmpl inq  thc  commorcinl on-kch f o r  
nccs, f i s h  of t f ia  ycai., o r  O-ring wc'ro p rosen t .  

T h r e  ' v m  marked+ r!eparturo From tho qrnarta3ity 

"hc rogion  of cntohox mny account  i n  p r t  f o r  poou l in r i -  ' 

t l r s  in REC ooxpofii t ion,  ?lore than  80 peroont  of C n l i f o r n i a ' s  
tot ;nl   VIR^ landed i n  Snn Podro, m d  .sampling of the "avnilnble" 
pilohrird popula t ion  wns thus  p r imnr i ly  i n  a r&gion  normally 
product ivo of yoangclr agn groups. In the  provioua 6-ymr 
pc r iod  tho 2-r ing fish have uaually prudaminntod i n  Snn Pedro, 
nnd thc doninnnco of 1-ring f i s h  has n o t  oocurrcd. 'rhvro 
i s  80rio prorniso ' t h n t  t h c  19.~5 .year . o h ~ , s  I s  s t r a n g e r  than  
t h c  inoorning y m r  group8 s i n c e  1939. Tho o ldc r  ago groups 
nro usually l a d s  nbundnnt in  s o u t h f v n  Cvlif.onnia s o  t h n t  
t h i s  may p n r t i n l l y  s x p l n i n  t h e  ' s t r i k i n g  clepfirturo from, the 
n o m  f e r  th6 wholt. oaast cind cipparont undarrczvni la i , i l i ty  of 
o l d e r  A ~ U S '  i n  the o a t c h ;  

M.dcncc? from the  growth r n t o s  of khc p a s t  f i v e  sonsons 
ehovra th t l t  t hc ro  hns bwn  it rr1tht.r oonsist;c:nt incronso in 
r e . k  of growth of  thc! more rooont  pfir O ~ E ~ S S O S .  .Thrro n r o  
ind icr , t ions  of t h i s  d s o  i n  the  sirx oomposition of t h i s  ' 

8cmonr s Q ~ I ?  Rroups . 
Cummnrics f o r  p u b l i c a t ? o n  of s i z c  nnd qv dntr: c o l l r c t e d  

sinor. 1941 n r n  n o r r  complvffon. 

h e  Studv of dP9rrminnt ion of nfrr by norms of o t o l i t h s  In , , 

?iKFi< ?% ZJZnT our  n g,vTnXys% - 6 f X o ~ i ' J X ' S " i s  hcry  
bnck t o  thc pc r iod  p r i o r  t o  t h o  n'doption o f sour  p r c s o n ~  
rou t inn  RKC! n n n l p i s  through s c n l o  ,snr@os, and , c a i n  thcraby  . 
rxtrnmely valuahlii d i t n '  on m o r t n l i t y  and r o 6 r u i t n o n t  .rntoz: ' 

i n  o r . r l i c r  yc'nrs, ur'idcr' l o s e  i n tonso  f i s h i n g ,  10,000 o t o l i t h s  
from f i s h  snmplod n t  C a l i f o r n i n  p o r t s  dur ing  tho  s w s o n a  
from 1932-5P tu 1936-37 by t he  Cal i forn in  S t n t o  .I"ishcrios 
LcLborntory, mnd a subs' tnnt$al nunhor oo l loo tod  in .  B r i t i s h  
Columbia du r ing  tho srmo pcr iod  by the '  F i s h a r i a s  Roswrch  
Fonrd of! Canada, were> made n imi l ab le  t o  116 f o r  age dctcariinn- 
t i o n e  by thc Elhove: tigonoins. 

CornpnrrLtim studfr18 bf' t he  roadings  obta inad  from o t o l i t h s  
and from soalee of younk p i lohnrds  had boon quite aomplotoly 
s t u d i e l  *previous ly ;  however, it WRU r e a l i z e d  fhrit similar 
o tudioe  should bd m d e  on '* the  a d u l t s  heforo  undur tak inc  thc  
oompleto *study of tho o t o l i t h s  from pp?vious 8et1sonsr Con- 
soquani;ly 8pooin.i oollco$ion8 woro' mndo of Approximntoly 500 
e t o ' f i t h s  nnd s'cnlas fr'om tho 8nmo f i s h  fop the60 oomparisons, 
and n d p t a i l o d  study of t h e n  has been mado by Yr. Noshor, 
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1.. continued. - 
Peadings were made of 'the scales  i n  the usual manner 

without reference t o  the f i s h  length o r  'the o t o l i t h .  Readings 
of the o t o l i t h s  were then made ipdependently without r e fe r -  
ence t o  the , f i s h  lenpkh , o r  the sca le  reading. Cmparisons 
were made by m,tchinp: up the sca le  and o to l i t h ,  r e s d i n ~ s  of 
t h e  flame f i s h  and not;inp; the f i s h  length. 

Pmonn tho r e s u l t s  obtalned were : 

1) A E e  olasaes one to 'seven were found i n  these samples, 
the  f i s h  ranging i n  s iee . f rom 166 t o  252 mm. in standard 
length. 

2 )  InVapprokimately 68 peronnt of the t o t a l  readings the 
o t o l i t h  and sca l e  determination, agreed per fec t ly  as' t o  
the age i-ncTicdted. Approximately 88 percent of the disa-  
greementswere i h  doubt only a6 between one of two hdjaoent 
ages such as hetween a three b r  'a fou r .  Less than 12 percent 
were i n  doubt a6 t o  ages tVro or more yeaFs apar t ' suoh  a s  
between a two o r  a four ,  or AS between three o r  more ages 
such a8 between a bhree, f o u r ,  *or a f ive .  

3) "he percentage ace composition of the sample as  oomputcd 
from the o t o l i t h s  ae,reed qui te  well with t h a t  obt'ained 
frnm fhs  8cFileE, and when t e s t ed  s t a t i s t i o a l l v  Gave R 

re8sonably hizh probabi l i ty  <of rcprnscnting thc same 
populo t ion.  

as 
4) Averago s l z o s  a t  w c h  aw/computod from o to l i t h s  gnvc 
a t  l e a s t  ab rcasonfiblc values as thoso oomputed f r o m  the 
bcrales, and possibly b e t t e r  ones i n '  some respects; 

5 )  
bv various methods, tho r e s u l t s  of whioh indicate  t h a t  tho 
okol i th  prcssnts  (i sa t i s f ac to ry  mans of cs timatine:'  tho 
ago of individual' a d u l t  pilchards.  

The age determinntiong by both methods wore oxamined 

This preliminary Btudy of the  oontpariedn of s c n l o  and 
o t o l i t h  'rcad-ings of the 8ame fish i s  near ly  oompletod, 
needing' only a. few f i n a l '  oomputntions and the wr i t ing  up. 

Refding of the  o t o l i t h s  of tha e a r l y  sen8ons' oollec- 
t ions  can novr'be undertaken with assurance t h a t  the data 
obtained % r i l l  r epmsent  wi th  subs tnnkial '  rtcouraoy the n p  
'oomposition of the  f i s h  REqd,ed, Furthor t c s t s  of o t o l i t h s  
.find 8calcs' f r o m  'the 'aame'.fish of 1Grge size. a r e  ant ioipnted 
'from*ttme t o  t ine,  hovrevw, i n  order t o  min tb in  'ha aocurrLCo 
a 'aheok as 'pobsiblo on tho fu ture  s o n l e  Rnd o f o l l k h  'randings . 
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Sub-projeot 2--A:bundance o f f  C a l i f o r n i a  -.--- .- 
Rased on the  - s t u d i e s  *of r e l a t f o n s  of .boat-catah t o  'vessel oharac- 

t e r i s  t i o s  r e p o r t e d  on b l o w  (sub-pro jec t  4), two s t a t i s  t i o s  of sucoess 
of f i s h i n g  were devised, aaoh measuring a d i c f e r e n t  a speo t  of t he  ap- 
p a r e n t  abundanoe. 
a g iven  l u n a r  p e r i o d w a s  taken  as R moRsuremen+ of t h e  suocess  t h e  
f tshermen met w i t h  i n  f i n d i n g  sohools  of p i l cha rds .  
schools  when found is. r e f l e c t e d  i n  tho average size of 1andine;s. made. 
The f i r s t  of t hese  f a c t o r s  i s  infiependent of vessel s ize  and the  s t n -  
t i s t i c  used i s  s imply  the  average oa tch  pcr n i a h t ' s  f i s h i n e  f o r  a l l  t he  
boats f'ishinpt du r inp  a g iven  lunar per iod .  
lnndinq, s ize  depends on the hold oapnc i ty  of the  v e s s o l  which 
is r e l a t e d  t o  its p ; ~ o s s  tonnage, The s t a . t i s t i o  used i e ,  t h e r e f o m ,  
t h e  average s i ze  of l and ing  f o r  a vessal~of"* s t a n d a r d  s ize  (85 gross 
tons) es t ima ted  from 
f o r  the  g iven  l u n a r  per iod .  
Sepa ra t e ly  er oombined i n t o  a s i n g l e  s t a t i s t i c  of l l s u c o ~ s s  of f i sh ing ."  

?'he average aa t ah  pe r  b o a t  Fer n i g h t ' s  f i s h i n g  dur ing  

The, s i29  of t h e  

"he sooond, tkie Rverage 
i n  t u rn  

t h e  r e g r e s s i o n  of landing  o h e  on gross  tonnage 
Thaso htso s t a t i s t i o s  may ha enployed 

Employing the  above s t a t i s t h s ,  the .prowar aoasori ~f1940-4J has 
been oompared w i t h  the  w a r  season  o f  1943-44 fw:.%he f i s h d . e s ' . a t S r i n  
Frnnoisoo and San Pedro, 
l and ings  and average  s i e a  of l and ing  do no% w r y  toge the r ,  ' p r r b ~ b l y  
Ind ioa t ing  var ia%ione.  i n  sahool ing  habi tk  OT behavior  of' the $*ish i n  
d i f f e r e n t  yonrs ,  Rather  d i g n i f i o a n t  diso'repnnaiea between khe r o s u l t s  
of t h i s  method of. boat-.ontoh a n a l p i s  from 'thosn of?: the. ohain- l ink 
syotem are ovhdent, p n r t i o u l n q l y  ~t Ban Frnnoisonc T h e  * r e u e m @ o  far - 
t hese  d i f f e ~ e n o e s ~  Rro be ing  sought  i n  a mor0 'do ta i lod  oomparison *of .tb 
elements making up t h e  two d i f f e r e n t  mensurbmonts. 

It has been found that  the  average number of 

Sub-pro j e o t  S - - R O R t  Catch Analys is  of tho 0rogon-l"ashi.np;bon VPi-lchnrd 
c-- 

~sTs;rYl ; ;"rC5-s943 
_. . . . ,  -___L 

'Phis annlgSis  hRs bwn oomplotod. and it  i s  u x p q t o d  t h a t  a tr,rminal 
r e p o r t  w i l l  hn suhmit tod i n  t h e  e a r l y  p a r t  of  n e x t  quar te r . '  Due t o  the  
n a t u r e  o'f' the  f i sheFy,  the  method of oompnring the  performanoa'. of idon- * 

'cion1 boa t s  hetvreon S U O O O S S ~ V O  acmsons oould no* be usgd, tTSC?WQS made, 
thoreforp ,  of t he  r c l n t f o n s h i p  bo.t;lf.rpon boa t  s i z o  and cn tch  size rind a 
b o a t ' s  pt.rfol(mnoo was raked i n  terms o f  i t s  p o t e n t i a l  pe r fo rmnoa ,  R8 

es t imnted  Prom t h i s  r c l n  t i o n s h i p .  Lovt3ls of Rbundanae ( i n c l u d i n g  tho 
e f f s o t s  of vn ry in?  nvni lnbi1 , i ty )  ea monsured by ca toh  p r - u n i t - o f - c f f  o r t  
nro prcsontod f o r  tho  seasons involvcd. Tho cn tch  pcr -uni t -os-s fFor t  f l u c -  
t u n t e s  nround 
Of t ho  s e r i o s  would bo d i f f i o u l t  o r  impossible  due t o  t h e  dicrruption of 
tho f ishclry by cbnd i t ions  o b t a i n i n g  dur ing  tho warr 

n lcvel  of nbout 140 tone >pe r  boat-wo'ck. 'Continust'i:on 

Sub-projeot  4-Correlntion of Boat Chnrmoter i s t ics  w i th  IC'ntohin'g A b i l i t y  
, ----.-.- -I -ĉ  -1 

Tho s t a t i f i t i o  n t  p re sen t  used t o  moasure the appa ren t  Rbundnnw of 
pi lohnrds  i n  the  C a l i f o r n i a  f i s h e r y  *is de r ived  from a oomparison of the 
ca tches  of those  bontn whioh f i s h  dur ing  campnrablo luna r  per iods of. % 

bo th  of t.Jm s u o o a s s i v o  s0w30ner During per iods  when the  aomposi t ion#of  
tho f l e e t  i s  undarg0,ing rapid t r n n e i t i o n ,  8 8  dur ing  the  war' poriod,.  thk8 
"linkngu" muthod docs n o t  u t i l i z o  t h s  antahcis of a l a r g e  f r a o t i o n  of 



the  f l e e t .  Any a l t e rna t ive  method BVW, must of  noaessi ty  oohtain 
correcttons f o r  ChfmEeS i n  cstchin lity of"the vessels  of thk ' f leet  
as they change i n  sice'an'd .des imr  For 'the60 'ren.sans* them have been 
undsrtakeh 6ncilyses of data on boat character is  tiocr m d  t h e i r  relatiori-  
s h i p  t o  the 'succcss of fj.shi'ng. Tho sucbess of f i sh ing  .is r e f l c c t c d .  
i n  two fas'hions, the sucdess i n  loca t ing  nnd ,cat/crhing any f i s h ,  nnd Che 
s izes  of fh& o ~ t c h e e  whan catches aro made Sn order t o  .Iny 'a founda- 
t i on  f o r  poss ib lo  fu ture  analysis  of mcli of thmc! fac tors ,  the re la -  
t ionship of vess'ol chRrnctcri8tics t a  each of thescr was s tudied.  

*,e hold capaci ty  of the f i sh ing  vcssels wcs 'sel'ectod as the char- 
a c t c r i s t i c  most d i r e c t l y  reltxtsd Co'%ho s i z e  of delivorio8 on t h o  basis 
of a' p&lfminwy study. 
a l l  y ~ ) a r ~ ,  it was necessary t o  u s e  s o m  tother cha rac to r i s t i o  which ap- 
pears i n  the ship r e g i s t e r .  
required t o  obtain a gmerhment pcrmit the hold 
w a i l a b l e  f o r  all vessuls and d dtudy.was mado of the re la t ionship  
betvmen hold oapacity and 'gross 'dnd ne t  tonnage 'for tho seasons 1943-44 
and 1944-45. 
p a s 6  t o n n q e  and fur%her' Cnalyses, therefore,  used gross t o m g e  ne a 
measurement of ohold oapaosty, 

Since th6 hold cnpncity is not avuilnble fo r  

During the war years whon each vs5sel  was 
oapcoity f igu re  was 

It was found t h a t  hold capnclty can bost  bo predicted from 

' It wae +found t h a t  t h e  Cnbmber of bndinga mcide i n  R given period,' 

t he  gross tonnngo of 6%' veh&l. 
the  mcasuremen~ o f  su0c08s: of "oatoligng nny f i s h  n t  all.,. Is independen6 
of It viae found t 'he the nverrigo 
size of the lnndings duririg d give'n $eriod, hweuer, fncreaaua with 
the gross tonnage of the 'velrisol 'nnd t h a t  thS: regre ls ion  ie roughly 
l i n e a r  weir the  range of vesse l  8'izss':and Zevclls of abundance ' s tudied.  
Lampura boats nnd purse .sei'ners h v e ,  a8 might bo expected, d i f f o r m t  
re la t ionships  of boat s i z e  t o  catching ability m d  must, thcreforo,  
be trqiCted ;.epoFntpf3;., 

D e v i ~ t i o n s  f rom the regression of s i z e  of  cntch on p;ross tonnnge 
e r e  n o t  'correlated with deviations fPom the AverfigE: paurok. of the pro- 
pulsion mnohimry for vess%la of a given sikc; from t h i s  we i n f e r  
thr.t the speed of the vossol i r t  not; an Important f ac to r  'in .det;crmininp; 
t h c ' s i t e  of' i t k  catch', dibhTn the'range of  spfisds i h  tho present flewb. 

Submprojeot l--Experinlentnl F i ih ing  

A d r a f t  r epor t  htis been prepared on the r e su l t8  from the Pccrrl - Harbor surveys, oarr icd out  irn t ha ' sp r ing  of 1946, .aovarinp; sonar . 
a n g  and anolyses of ooaanogrnphic nnd plankton data.  
w i l l  bo submitted in ' tht i  noap fu tu re ,  

This report  

Study of the bathythermograph d a h  has s h m  that;*In gknerctl, tho 
co ldes t  water wfis inshore and  temperature inomaaed in tho seaward' d t -  
m o t  ion. A68wfiing '%at 8 ixmpr?rFztur os :hppr oximi'th 'den8 i t i o s  , a  is othormal 
ohatta f o r  t h e  ttliddfe of lrhy indicae6 a southcr ly  d r i f t  .about 50 m i l o s  
off' the  qatmt between Snn'FrnzWisaa and 'An0 Nuevo 'FaZnkC; t u rn ing '  
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somewhct sou th  of Ano Mucvo and goinp; s h a r p l y  eastward toward Montorey 
Rny. 
e a s t  of the  F a r a l l o n  I s lands .  RT'a tnkon during the fo l lowing  s ix  weeks 
i n d i c a t e  t h a t  t h i s  l a t t e r  eddy s h i f t e d  i n  and o u t  so t h a t  tho  wnter  be- 
" w e n  the  Farf i l lon I s l a n d s  #And P o i n t  Eiontara s h i f t e d  from w ~ r m  t o  co ldor  
then  warm, m d  Chon co lde r  ngnin. 3y the  middle of Juno R r o l a t i v o l y  
s t r o n g  s o u t h e a s t e r l y  o u r r o n t  had dcvelopod j u s t  wost  Rnd eou th  of t he  
Fr.rallon I s lnnds .  

'Fhero was a l s o  nn eddy i n  t h i s  o u r r s n t  bending shoroward seuth-  

P i l chnrd  o g p  wore taken i n  th ree  plnnkton c o l l e c t i o n e ,  and p i l -  
ohr,rd l n r v n s  i n  t h r e c  hnuls  also. 
fit iwtfrr tomporntures nbove 57 dogroes F. 
coiintcrcd wns much lower thnn t h i s .  
t h o  pe r iod  of sampling; thoy wore p rosan t  i n  abou t  a t h i r d  of a l l  Bf3.m- 

p l e s  co l lpa tod ,  Rnd oocurrod i n  oonsidarnhle  numbers i n  somo s m p l o s r  

Tho e ~ ~ s  wore o o l l c c t c d  during June 
Thr usua l  t o n p e r n h r c  cn- 

bnohovy eccs were taken throrighout 

Thc volume of plnnkton c o l l c c t e d  i n  i n d i v i d u a l  snmplcs near  shore 
Orcis  found t o  hc 
loctctd f u r t h e r  scnwnrd, 
niPht .ens c o ~ s i d o r n l > l y  l n r g o r  thnn thc t c o l l e c t e d  durinp; c1nybilr;ht 
hours ,  Ymrovor, i n  bo th  thcsc? a s p e c t s  and i n  3thcr wnys ns wrll, thc 
mnjor groups of 0plo.nkton nnirnnls d i f f e r o d  markedly. On the loligest 
sc?nward c ru iga ,  n r i c h  zone of plnnkton was onoountercd on bo th  the 
outwnrd nnd inwnrd l i n o s  n t  some d i s tnnco  fron shorc.  The volume of 
plunkton taken i n  t h i s  tono wns s w o r n 1  timos ( is l a r g c  as i n  hauls 
t aken  on c i t h E r  s i d o ,  

o o i s i d c r s h l y  lRrger  on tho nvorngo thnn thoso col-  
The nverago;'volumo of snmnlns c o l l o c k d  a t  

Exporimontnl f i s h  e'couting 

A t  tho rclquust of tho Snn Franoieoo snrd ina  i n d u s t r y  a Navy blimp 

- , .  

mnde f1ie;hta of f  t he  cons t  of o e n t r n l  Cnl i forn in ,  on Ootober 14, 16, 17, 
18 rmd 28. Yr, J. J. Dorsoy f,ctt'd he observer  f o r  t he  industry; 7?r; 
Aplin of t h r  Cn l i fo rn in  Fish nnd Qnm, went ns .btolop,ianl observor  on 
tho f i r s t  t h r e e ;  nnd D r .  Osgood Smi.f;h, of t h i s  '?nbokntory, on the  l n s t  
tmo f l i g h t s ,  

Schools of f i s h  i w r c  sip,hCed on t h n . l 4 t h ,  northwost  of the Fnral- 

f i r s t  o o o a s i m  f i s h i n g  boa t s  r epor t ed  tho Bohools * t o  bo 
lonos,  find on thc 28 th  near  Rodogn Rny and southoabt  of tho Farn l lones .  
Following t h e  
anohovins, Rnd f o l l w i n g  tho second, tho fishgrmon anuld n > t  f i n d  any 
f i s h  nohools,  

Sub-projeot  2--Pilohard popula t ions  

Tho mnninp; of d i f fornnocs  i n  ratcis of growth, as oviCcnoed f%rom 
the  s t u d y  of s cn ln  p a t t e r n s  of p i lohnrd  cnught i n  d i f f p r o n t  F.rts of 
tho ranp;c: of tho s p o i c s ,  hns nnt pr-grcssod npyrocinbly owing t o  primary 
c f f o r t  tovmrd p u b l i c n t i n n  a6 600x1 as p o s s i b l e  of n l l  ngc nnnlys is  dntn 
6 0  f n r  nacixrnulntod. 

Annlys i s  and writr.-up of growth dn ta  obta ined  f r 'm oxpcr imontnl 
r c n r i n g  nf two Bots of g e n o t i o n l l y  similar Pln typooci lus  under d i f f o r o n t  
tompcrnturo oondi.tion6 i s  8iInilfir ly h o l d  in" ahqRnCQ 
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PROJECT 1 T I . -  : R;FORUITXENT OF: PILCSIA'RDS 

A manuscript dealing w i t h  Ilk record of pilchard eggs and larvae 
col lected during surveys made i n  1933 t o  134L1! ha3 been prepared, and 
w l l l  be submitted a s  soon a s  it can be typed and ct.rcu%ated among the 
cooperating S ta te  agenciia f o r  comrnents and cr i t i c i sm,  ?he paper con- 
t a ins  a s e r i e s  of t sb les  giving data  on the individual  hiuls, and on 
the number of eggs and larvae collccted a t  each s t a t i o n .  %e data  on 
pilchard cggs ,and larvae are  given i n  terms of "standard hauls." %..e 
egg d a t a  i3. broken dolfin i n t o  the severa l  days of spawning present  i n r ,  
each sample. The larvae data is summarized by 1 mm. s i z e  cla,sses. !he 
paper includes a shor t  account of each survey, a descr ipt ion of .the 
gear and mthods  of operating the gear,  methods employed fo r  determining 
the volume of .water s t ra ined  and f o r  standardized hauls, data on v e r t i c a l  
d i s t r i b u t i o n .  of pilchard egg3 and larvae,  and a d i s  czussion of ident i f i -  
cation#and separation: of pilchard eggs and larvae. 
bas i s  f o r  f u r t h e r  ana ly t i ca l  repor t s  on growth, d r i f t  and mor ta l i ty  
of young s tages  

S u b p r o j e c t  2-Orre la t ion  of year class s t rength  with meteorological 

It w i l l  a f ford the 

_L and ----- ocedrLc wnd i t ions  . 
A s tndy  of the nunbz;-o of f i s h  caught i n  each year from each year- 

clam had l e d  t o  a met'ncd cf estirnating year c lass  size frbrn.thq ago 
mmpositign data and s t a t i s t i c s  of the catch. It may be b r i e f l y  de- 
scribed as folluws: 
is roughly constsnt,  the total ,  mor ta l i ty  r a t e  of each yea$)!%oul.d be 
the same a t  comparable ages,  
ages 'is' also expepted t o  rema'i'n con'stant under such conditions. l h l s  
makes it possible  $o es t ab l i sh  a noma1 curve of change of abundance 
i n  a year-class a8 'it passes through the f i she ry ,  ' The deviat ion d f ,  
the average agundance, throughout its l i f e ,  of a year-class from t h i s  
normEil*curve may be taken as a measurement of the abundance of the 
year-class r e l a t i v e  t o  other  year-classes . 

Applying t r i is  metiiod to  the catch and age analys is  data of the 
f i she ry  from 1941-42 t o  1445-46 it  has been found th i i t  the ,year -ckss&s 
from 1933 t6 1936 were subnormal. ?he years 1936, 1937, and 1940 were 
abcut average, while 1938 and 1939 were outstandingly good, t& l i t t , e r  
being some 216 percent of tlnormal.l! 
subnormal 

During n period when the in t ens i ty  of tb1g fkshery 

Pie s e l e c t i v i t y  of the f i s h e r y  a t  younger 

Year-classes 1.941 ta  1944 have been 

It *has heen 'found t h a t  a' good cor re la t ion  ex is ts  between. summer. 
salinity a t  La Jo l l a  arrl year-Class strength,# perhaps conne,cted wi$h. 
a m a n t  of upwelling o f f  the CaIifornia coast .  

The summer s a l i n i t y  a t  La Jol:a, i n  turn,  has a ,very high, c,orrela- 
t i o n  w i t h  the amount of the winds from the north during the preceding 
winter,  as ~ i rderred from t h e  averagc monthly pressure grad ten t  off cen t ra l  
Cal i fornia .  Ili6 pre'ssllre 'gradient data have been made ava i lab le  by t h e  



Navy weather Centpal i n  San Francisco f o r  the war years. 

In  order t o  establ'ish a basis f o r  fu ture  study of the sho r t  time 
f luc tua t ions  in the cutre'nt systcms which seem in have an important 
influence or, the r e c r u i b e n t  of tho pilchard stock, arrangements have 
been consumrra ted f o r  Coast Guard weather vesse ls  operating from San 
Francisco and S e a t t l e  t o  take bathythermograph sect ions t o  a dis tance 
of 310 miles f rm the coast  on t h e i r  way t o  and from t h e i r  assigned 
duty s t a t i o n s  . lhese t r i p s  a r e  made a t  appraximagely 23-day in te rva ls  
and f q l l n w  the same track each t r i p ,  ?bus over a per i rd  of time it 
3.8 expected t h a t  data  of considerable value on the var ia t ivns  i n  the 
cwrrept systems may be amassed. I h e  B. T. s l i d e s  from these sec t ions  
are processed by Scripps l n s t i t u t i o n  whence enlarged photographic 
copies of the s l i de8  a r e  s e n t  t o  ut3 rout ine ly ,  

Sub-proje c t  3--Bperiment w i t h  plankton catch in& devices 

Preliminary plans and designs f o r  three types of plankton col- 
!ectors,  operable a t  ordinary cyui.aSng speeds of nine or ten knots, 
have been drawn. 
speed net t t  used on the - Pearl Harbol;, combilled with current meters, e t c .  
One of these, ccmbining come $eatures of  n bathythermograph and a 
current  meter, has been re fer red  to the Vcoda hc l e  aoeanographic 
I n s t i t u t e  and the Scripps i n s t i t u t e  of dceanography for  suggestions 
and pos s i b l y  f i n a l  engineering . 
A simplif ied vergion, ombodying a currept meter, weighted head, and 
diving vanes, is now being construoted and ail1 soon be given sea 
t r i a l s ,  through the. courtesy of Sc r ipw I n s t i t u t i o n  of Oceanography. 
Further developments w i l l  await the outcoms of these t r i a l s  

._1 
-. 

. 

Tney have been derived p a r t l y  from .the "high 

I SUb-projcCL 3--Pel.a~5.c f i shes  

Routine troI-l.i,r?g operatibns carr ied o h t  by threc YES'S were 
continued i n  the v i c i n i t y  c,f Bikini,  Rongelap, andRmgesik Atolls 
thrmgh 17 August, 1946. During the e n t i r e  period 251 boat-days of 
f i sh ing  were amassad i n  a l l  a reas .  Tne t o t a l  catch was &E25 fishes 
d is t r ibu ted  among 23 species. The bulk of t h i s  catch, plus  several 
hundred3 cf prcsurved f i shes  taken nnder a l i g h t  a t  night, i n  plankton 
ne t  hauls, 2 t c . ,  rccerds,  and gcar, l e f t  b ik in i  on August 19, aboard 
t h c  ~lSSYr636. 
Francisco on September 13 and the cargo was v i r t u a l l y  a complete loss; 
rough l j  15 w r c e n t  or less of the preserved f ishoe wore rccovorcd and 
~ . ~ n l y  119 trall-caught f i shes  wcre salvaged. ?Tic prcposod c mparison 

%is sh ip  went ngrmnd about  32 miles south of San 
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of tunas $of commercial impor tmce  from thc  n w t h c r n  E b r s h a l l s  w i t h  
samples from o the r  areas is thus  prcvcnted.  This comparison .wa8 
of cons idereble  importance.  
leaves. n cons idereble  gyp , i n  the  s p t e m t i c  m l l o c t i o n s ,  s i n c e  the  
f ishcs  .Inst. were l a r g e l y  from h s h i t n t s  n o t  worked by o t h o m .  

The loss o f  the preserved  mter ia l  

For tun f~ t s ly  the boat-catch reco rds  were all. s w e d .  A cons iderable  
prr t ; ion of t h i s  f i s c a l  ycnr has been devoted t o  h c a t c h  per uni t -of -  
e f f o r t  anaJvsis of these records. ,  h mnuscript  embodying the r e s u l t s  of' 
t h i s  ilnnlgsis Ims hcen prsp.arsd .and will. be snbmitted*in the  e a r l y  p a r t  
of n e x t  q u n r t e r  i n  i t s  final, form. 

WOJFXT l7 D?r?.T,Z?'?IFT!,BY IIWRBTIWTIOB OF ??ACIFIC Tl0T.A S 

PCirlv i n  ITnnuary l'r. Schnefe'r p o c o e d e d  t o  Costa Ricn ctbonrd 
the Pncif ic  Rxpl.oror. 
f i e l d  n?mnrv~tihns 6nt;j.l Pby 3.2. During tt55.s ne r iod  obsnrvnt iona 
were rmde on t h o  h i t  f i s h e r y  i n  the Golfo de YJicoya and on the  live 
b a i t  and pu . rse ' se ine  t-una fishey? af'f Co$,ta liica. and Panama. ' Prolirni- 
nnry dRta were qbta ined  on tho b i o l o c y  of the ~re l l*owfin  tuna and, to 
a l e s s e r  sx%ant ,  on $he oceanic  sk ipJack  inc lud ing  8 4 . ~ 0  cornposition 
of the  st;oot, f end ing  h a b i t s ,  agg rega t ion  h a b i t s ,  morphometric ohar- 
a c t e r s ,  and ma tu ra t ion  of  gonads. Condl ' t im o f  yollowf'in gonads 
i n d i o a t e d  t h a t  spawning must' tnks p lace  i n  .the l a t e  w in to r  o r  s p r i n g  
months i n  the  circa v i s i t e d  o r  . i n  some nearby  aren. C o l l e c t i o n s  
of b a i t  fishes m r e  mads, a8 w e l l  as o o l l e o t i o n s  of small pelagic 
fishes, Among t h o  1 L t t o r  is Q gbod s e r i e s  of Q young scombroid not, 
yet spec i f ica l ly  i d o n t i f  isd .  
i n fo rmt ion  which will be' i;isc'ftsl' i n  p lanning  f u t u r e  tuna investiga- 
t i o n s  nnd on g a t h e r i n g  data  n o t  ob ta incb la  ashoro.. 

3. Wnrr r e l i e v e d  him on ?*arch 6 m A  continued 

Primary emphneis wrh placed on o b t a i n i n g  
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T)uring thr! month of rh roh  1917 n program of shrimp tnge ing  wns 
conducttd. nlonp the nor%hr?rn ,?%xioan Coast. Thp purposn of t h i s  
('xpcrinont; wne t o  dotarmino wrhethm or n o t  R suepoatmd mie;rabion 
of shr imp wns occur r inc  botw*.cn Texss and % x i o m  wcrhrs. Sinoo 
thfirci f a  no os tcb l fshc?d*f i shur 'y  on tha  uppr  FVxicnn Cbarrt, tho 
shrimp v~c:rp tnxgctd dur ing  tho  e a r l y  s p r i n g  80  t h n t  if n northwnrd 
m i & r n  t i o n  wns ooourr ing  tho tap,gsd i n d i v i d u a l s  would bo reoovorod 
in the  Tcxns f i s h o r y .  
t o  o x i s t  on' tho  South .A.tlrxhht;io Cocst.' 

Suoh a movomont wauld falaow the  pa tkern  found 

In a l l ,  1,000 the,god i n d i v i d u a l s  wore rclonsod Rlone, tho Noxionn 
Coast from n die tnnco  of apprexlmr,tcly t e n  miles 'below tho Rio Grnnde 
River t o  approximntely ono hundred 
T i o i n i t y  of Hut's Fnyou. 

m i l o s  bolaw the border  in the  

?y tho l a t t e r  p n r t  of bky, approximntwly two mont;hs n f t c r  oom- 
'Pl&ion of tho: tngcing, returns hnd romhod  a % t a l . o f  130 ar 13 ' 

pmoen t  of t he  ralenaes*.  These roturf is  were s o a t h r o d  ffam below 
tho border  i n  Ibxionn k t e r s  t o  n dietcinoo of npproximntely 76 
milo8 n d r t h  of the bQrde r '  i n  Wxn6 vio.temI 
pcr.aontctga of roturnss  wiwn mdo.  i n  Toxhs wwtiem. In the vio i .n l ty  of 

.'Rrntoa* Scmtiaga Pass juet no$%h of *he N o .  Grnndo P!ivc?r.l Dur.lng 
April topEcd 
nol.Ch of the  b o r d e r  cind i n  Jtme R r iaximum'dis t~noo of 75 m i l o s  n o r t h  
of t he  hordc.2'. Seaennl ind iv idunls ,  hnd' trave,lod n minimum 4ia tanoa  
O P  hefvmnn 90 m d  100 miles. from the p o i n t  of rolen9e.  
oxcention of bno 'shrimp, whioh vms m o o v c r e d  n fow miqloes 80uth from 
the p o i n t  of' rolrm6; the  tn rced  ind%vidnnls  a l l  d i a p l n p d  t\ n o r t h -  
mrcl miprq t i on .  

By *far tho grm%os* 

indir iaunis  worn snoured a m&murn d.ietan:cs of 2 5  miles  

?"'ith -tho 

Piaturm f r o m  ' this  n x p c r i m n t  t o  da t e  .nro .ox-trsmoly onooiirhging, 
rind s inoo  tha ,tng,py?d i n d i v i d u a l s  w e  r a p i d l y  moving northwnr'ci along 
tho Texna 00r.3t we 'havo h o p e  t h a t  tho noxO nionth OT two w i l l  * y i e l d  
very  valuable r o o o v s r l r s  , 

Early i n  Juno, duo t o  tho 
P a r t  of the water  hyooin th  progrnm, ?!re King wns datf i i lod to work w i t h  
''re Lynch rind. D r r  1lott:lotr on t h n t  p r o j o o t r  
Owerod thc f o l l o v i n g  subjeots t 

neod f o r  imied$.nts work on t h e  Serviae's 

H i s  n a t i v i b i c a  in t h i s  work 

A ,  R f f e o t s  of tho vmtcr hy?ointh on various t~ypes of wntor i n  
Louis i ann  
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,7. '"ntprs on Federal  rofugcs 

5 *  qorrow p i t s  
4. f?ayous 

Q. @pecip1 s b t d i e s  on ponds of thf> Ronnot Cnrre Spillvm-r 
C. 
0. nottom failnR s tudios  
Po  Tho water h?rnc:nth fis n food producor 
p .  Tnnk ton  s h d i c s  

Cf fec t s  of con t ro l  methods on f i s h  
TI. ~ ~ r a l u c t i o n  of d m g e  t o  frosh-water f i s h n r i o s  by tho water 

hyc;. cin t h  . 

fin invcstipn%ion of c r r t r i in  T ' lor idn vrntqrs .  

In cddi t ion ,  Nr. King nes ie tad  i n  the  prepara t ion  of  t h e  f i n n l  r e p o r t  
on the water hyncinth s t u d i e s  which WFAB published by the Sorvico undor 
the t i t l e  "Rffects of ?.quatic Teed-Infcstntions on t h e  Fish nnd Kild- 
l i f e  of the Gulf S ta tes , "  by J. J. Lynoh,. J. E ,  King, T. K. Chcrmbsrlr?.in 
nnd Xrthur L. Smith, Jr. 

During the course of opernC5ons wi th  thc. ves se l  'lPclicnn" on 
4rhrimp studies nn a t tempt  was made t o  keep r scords  of a m  tnkon 
i n  the hundreds. of t rawl  hnula made along the South A$lnnt io  and 
Gulf Coasts. I t  was thought t h c t  very  V R ~ U R ~ ~ ?  information on $ha 
bottom f i s h  could be thus obt r ipod  inddcntF , l  t o  thc shrimp studk?s. 
I n  the oourse of t h i s  work ft was necessnry t o  o o l l o o t  and preserve 
l a rge  ntmbers of f i s h ,  s ince  t h o . i d c n t i f i c R t i o n  af ot;her than ths 
commn sppcips vr.8 impossible nboord +;he vnssel. In. ordor t o  mnko 
t ho  f i s h  recnrds usable the i den t i f i cAt Ion  of thc pre8CrVf~d spoci- 
mens is  necessnry, ns thcy  n r o  n kny t o  tho  records tnkon. ,hrrnnp,o-  
m m t s  vrdrc m d e  f o r .  T'r . I snao  Ginsburg of the  Ichthgologicnl Laborntory 
t o  spend some t ine In 'Mew Orleans t a n  ox@mine the oo l l ec t inn .  As a 
r e s u l t ,  9-. Ginsburg wna i n  Jkvr r3rlem-m diirinp, tho month of h n y  a t  
which t imo the  oo l loc t ion  vias gono o m r  and tcntr , t ive idcn$i f icn t ions  
nlnde on r?ost of t h e  spocimns w i t h  thn ncs i shnoc ,  of ??re !-nderfion nnd 
?%. King a8 o t h s r  d u t i e s  p c m i t t s d .  I C  vr i I .1  bo noccasnrg f o r  the 
c o l l e c t i o n  t o  be shipped t n  !(re Ginsburg a t  tho li, S o  f'lctional 
rFusoum f o r  f u r t h p r  s k d y  and oompnrison before f i n n l  detorminntions 
ea15 be mqder 
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PROtTF1CT 1. THT.l 'i.DDOCK P Y Y )  J t ' D X N X  FISHERY, Howard Sohuok, R=o,jeot Leader 

n*c:vr mgland Lnndinps of TAdAoak cluring the anlondar  ycnr 1946 
smountod t n  98,797,880 pounds of sarod nnd 108,113,585 pounds of lnrge, 
or 126,901,435 pounds of p.21 s i e a e ,  as aompnrad with 127,449,699 pounds 
in 1945.. 

F mort' oamplrtte understnndinp: of tho fnotors nffcatinp: thc ahun- 
dnnoe of  hcddook on Goorgos Rnnk, nnd ~ l s o  on the Vova Soot inn  Rnnks, 
mu8t bo obtninod RS m p i d l y  R E  pase ib lo .  
rncruitmnnt,  nnd nn n o n r l r n t e  index of rewoitmonC is d i f f i o u l t  t o  ab- 
t n i n  without thc nee: oomposition of t;hs populntion throuEhout t h o  y c ~ ~ s e  
oons Idorcd.  

This neoossitatos asn lun t ing  

. C.8 t h e  f i r s?  s t e p  i n  th's r l i reot ion,  an nnnlysi's of oxths ivo  length 
f requenaios (nbout 601,OCIO mcmurorwmts) has produaod +hc~ sics f'requanoy 
of tho t o t a l  oa toh  of  lc.rgo, @ w a d ,  rmd c3.1 s l m s  of hddook taken from 
Goorcos Bank in PF:U!I of t h ~  f o u r  'sea80ns of tho year8 1931-1946. 
mmlysfs o f  t h i s  h r g e  qunntit;$-of dntn wn8 oarr ind  o u t  undor W .  Schuok's 
d i roo t ion  by )Cis8 I'IonF'hnn nnd Mr. P h i l l i p s ,  n t  %imc;B*wsistod by Yr, 
St r lngc r  find Yr. Arnold of the SP.lmon Invosticntion. 

Tho 

The t o t a l  number of 'Innddook onnght on'floobgoe Dank during recant 
years were' oomputed from t;hnBo' d tud iea  t o  ba nB follows s 

1931 34,900,094 
1932 32,348,089 
$933 20,526,338 
1984 15,616,600 
1935 28,564,768 
19 36 31,czpy 848 
1937 32,527,625 
1938 33, 570,343 
1939 88,639, J92 
1940 31; 346,203 

-l9fl:7 32,936, R!)R 
19.24 2l3,?02,381 

1941 411, 4n4, 367 
1942 R1.29*?, 358 

1945 21,422,221) 
32,678 770 1 9 46 '-- -. 
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Pge‘determinations of a l l  avai luble  scnle col lec t ions  tbken 
f r o m  George6 Rank populations from 1931-1916 wc:re mRdo ooncomitantly 
by ?‘r.Schuck and Vr. 1rnoI.d. “ha s w n a r i m t i o n  of these data i s  R t  
p r r sen t  being completed by ?%Fsrs. Ph i l l i p s  and .Arnold, Such roadinas 
w i l l  ha applied t o  thP s i z e  compositions i n  3rdr.r t o  obtain the ages 
of a l l  f i s h  i n  % h e - t o t a l  catch during those years and soaaons, m d  thus 
the oontributinn of the various ~ C < H . T  clo.sses, @ t o r ,  nn beorgos %kk. 

It  ?s im?or,tsnt t h a t  tho accumlatpd d a h  f o r  the rtajor Nova 
Scotinn WAm bo finalvzed also,  and it i s  plsnned t o  i r i i t i n t o  t h i s  
worE i f  8 adequate Fersonnel art? avai lable  f o r  the  next f i s c a l  y m r .  

The aa lcu la t inn  of length of f l e h  from a hors1odP;s of t h e  f i s h  
lmgth-soale  radius re la t ionship  was oarr icd out f o r  rcnmp1r.s of Goorges 
Pa& f i s h  cauqht i n  Season I: of various ‘ w n r s ,  Previously, t he  rola- 
t ionship hebvwn f i sh l eng th  find sca le  radius ivns r. tudicd*at  6one 
length by 7 “ r .  Schuck find wns reportod upon i n  a pnpor presented a t  tho 
A .  P. P . .  S. met ing8  and i n  R manuscript aubmikted f o r  ?mblication. 

I t h i s  planned t o  aamplcte the stud ios  on Crcorp~  h n k  growth O V O ~  
the 1331-1946 period during the next f i s c n l  y o r .  
analysis of these data; key punch cards hcae becn ordnrod for t h e i r  
tr :buhtion and summarization, 

To spoed up the 

The nbundanoe of hnddock on rroorges Bank hk.6 progressively droppod 
i n  khs pas t  threo year& due to  n s c a r c i t y  of sorod. htiadcck which hns 
resu l ted  from tho r e l a t l v n  f a i l u r e  of +he 1941, 1042, fmd’19& year 
clnssos, 

In  1944,’ 1945, and 1946, sclroh haddook on k o r g c s  Sank wore less  
nbunde-nt then a t  any t i n e  s ince 1929, 1930, nnd 1931. Figures on catch- 
per-bont-por-dny f o r  rcoont yams nro : 

- c--- 
S croa catch-per -bo& t-per-rhy 

- Yo a r i n  pounds 
7 

19 32 4j 102 
193Z 2,840 
1931 3j 049 
1935 pt, 512 
1936 5,018 
1937 4; 520 
1938 5,761) 
1989 5; 254 
1940 4,627 
1941 6,525 
1942 8;  616 
1943 7,000 
1944 2,727 
1945 2,560 

2,002 1946 
, -- 7, 
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This scnroMy of sorod i s  ~ l s o  ahown by an approximfe  masure 
of the  r e l a tdve  oatoh of f i s h  spawned i n  vflrlbu~. yo9tr8, 

I - Relad'ive number caught aa 
Year spawzied Yoar caught three --'ear -old f i 6 h - 

193.4 1957 2,218,000 
1935 1938 4,101,000 

1937 1940 2,94!!, 000 

1039 1942 8,1R9,000 
194.9 1943 s, 001,000 

1943 1946 444.000 

lQ36 1939 1,717,000 

1938 1941 8,967,000 

1941 1944 1,586,00(! 
1942 1915 947,000 

1,s c m  he soen, vemr few of. tho haddsok spavmed in 1941, 1042, 
and 1943 were oaucht h s  throe-year-old fish. "hie oaused the catch 
Of scrod  i n  1944, 1945, and I.I"46 t!? he Tory l o w  (mast sorod are 2-3 
Yenrs o l d ) .  

The extreme soaroi.by ?f sorod i n  the p a a t  three y4hrs makds it 
6eem t h n t  large heddook wi1.1. be even more 8carce i n  194'7 and 1948 
t h m  they have been reaentrlyrl 
ings makes it vary linporfxtnt - tha t  those fir322 spawned in.1944, 1945 
and 1946 survive i n  good numbers. 

The failure of three  sucroessiw s p w n -  

Conaern of the  f i s h  induet ry  and of the goneral publ ic  over the 
Soaroi ty  of haddook has increased'  p;roatly during tho flask' y e w ,  '86 

r e f l e o t e d  ir! ssvsral m q w z i n d '  and' riowsptiper nrtioles and i n  %he dis; 
cussions of a meeting of tho ?oj?th At lnn t lo  Sea t ion  oP"the A'f lhnt io  
S t a t e s  Fkrine F i she r i e s  Cefmjnsion ad Miy 2, ' A t  t h i s  time, D r .  I%lford, 
ahd h-. Schuok presented  a summary of the hRddook.sf.tuatian mil out- ' 

l b d  poss ib le  mothods of', oonservi'ng h n h  huddoak, which a t  the  present; 
time me lnnded and destroy&d 
o0mprisir.g nlmaa t tha t o t n l  ofi'ohorc. hnddock f l e e t ,  

* 

i n ' l n r g o  numbers by o t t e r  trt-twlbrs 

It i s  importr?nt %Hat' %ho .bRhy sorod t h n k  m e  now on the'ht4W 
8hOlild siirvlvo t o  nn op;a of ~ t ' l e s s ' t  three yonrs i n  order t h n t :  

1. "he smnl l  niamhors of mnture spnwninp, hn&iaok now .on tho 
bnnk be incz-wmod. 

' h e  nvorago w i g h t  of B haddook R t  ths end of two'yenrs, .RO pounds, 
i s  f ive t i m s  i t s  zvciy;ht n t  tho ond of one yofir, .16 pounds3 nnd a 
h o - p a r - o l d  f i s h  nonrly doublos $ti. woight i f  l o f t  on tho bank one 
more y e w  (p;roiva f rom ,SO t o  1.56 pounds). 
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In regnrd  t o  the s i z e  t o  which baby hnddock on George8 Rank ohould 
he p ro tec t ed ,  it i s  p o s s i b l e  t o  compu%o the  benefi?;s; i n  terms of pound- 
r.p,es FtvPilnble and Vnliie i n  d n l l c r s  t o  t h o  f i s h e r y ,  of lenvine, one-yonr- 
o l d  hahy scrod  on t h e  !lank t o  tho  ages of 2, 3, 4, 5, nnd 6 yea r s .  The 
f i m r e s  i n  the fo l lo idnp ,  t a b l e  osswne an i n i t i a l  s t o c k  of SO,OO:i,OOO 
one-yehr-old hr:ddock and a t e n  pc r o o n t  nnturr l l  m o r t a l i t y  of hnddoct  
nnnup,lly. "he values i n  dol. lars o r e  bnsed on tho  1945 values t o  the 
f i shermen n t  the p o r t s  of Poston, Gloucester ,  Por t land ,  rind Yew Bedford 
o f :  

3.14 oonts a pound f o r  round sorod hnddock (1-nzd 2-yonr o l d s )  
7.33 f1 ? ?  '? ? I  0 ? ?  11 (5-yep.r-rlde) 
7, 9 1  '* '? '? " " l a r g e  (4-, 5-, and 6-yenr olds) 

z n n i - -  
__I- ---..----... , - --- 

Foornge W n n t i t y  of f i s h  Vrzluo incroasc 
of f i s h  i n  vnluc! --- --- J?y number Age Lenpeh weight  - - -------I- 

Years Tnohos nounds Pounds Dollars I'crcont 
-1T 7mx- XI, 000,003 m o o 0  YT§TpZJ@ - - - - 

2 111.0 0.80 45,000,OO" 42,300,000 I, ,728,220 345 
3 16 * 6  1.56 40,5OO,OOO 63,180,C)OO 4,631,094 2 49 

5 21,7 3.34 32,805, OOO 109,568; 700 8,666,884 13 
6 23.3 4,lO 29,524,500 121,05O,450 9,576,091 l o  

4 2072 ?, e 6 6  36,450, OOQ 96,957,000 7,669,299 66 

, Consider ing tho t o t n l  nnd 'peroent  indroaso i n  vnl i~e ,  it  onn be Been 
t h a t  the  p r o t e c t i o n  of haby sc rod  from 1 t o  2 p w s  of age na:r r e s u l t  
i n  c,n ino rense  of 745 p r r c e n t ;  p r o t o c t i o n  from 2 t o  3 yc:ctrs o f ' n g e  may 
result  i n  a n  inc rense  of  '249 percen t ;  End p k o t e c t i o n  from thr t%c t o  f o w  
yea r s  of agc nay r e s u l t  i n  an  inc ronse  of 66 percent . '  Therc nppcws ' t o  
be good retj.8on t o  p r o t e c t  hnby hndrlook u n t i l  tho end of t h o i r  t h i r d ' y e n r  
but r e l n t i v a l y  l i f t l c a  ridvnntup,e t o  p r o t e c t  thhm u n t i l  tho  and of thc:ir  
f o u r t h  yvrtr. 

!lthoup;h t h e  cdl.1 of haddock, a s  reoogniced by th6  Plew EnElo.nd F i s h  
R x c h m p  l i s t s  sc rod  ( t h e  s m n 1 1 e 6 t  recognized caterl.;ory of  hnddock) ns 
from 1-1/2 t o  2-1/2 norinds ( g u t t e d  v o i g h t )  at; the p r c s e n t  t i m e  niimbcrs 
of briby hp&?ock ns' smcll ~8 1/2 pounds r,ro landsd'. 

If 1/2 pound (round w i g h t )  baby sc rod  vrcrc p ro tec t ed  u n t i l  t h sy  
had rccicht?d.n Weight of' 1.56 t7oun.d.s (or6 ,3' y o ~ ~ r s ) ,  %hd r e s u l t  would bo 
nhout 63,100,000 pounds of s c rod  a t  tho v r ~ l u o  of 7.33 cen t s  n pound 
rn . ther  thnm nhout  2 4  m i l l i o n  pounds of: low-nriced (3-14 cent6 n paiind) 
rovnd sorod,  o r  p ~ n  o m r n l l  incrohsl-8 of' nhout 89,180,990 pound8 o r  abou t  
%, gO(>,OOr>, nn' incroasc-! of 615 p r c r m t  ir, vnlucl. 
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It npp,er,rs o f f i o i e n t  t o  p r o t e c t  haddook u n t i l  thoy hnve f i t tnined 
an  meragc .  weight  of 1.5 pounds which obrrasponds t o  EL l ong th  of nbout; 
16-1/2 inohes o r  42 o m t i n o t o r s  ( f o r k  longth)  
f i t t a inod  by the nvorngo k o r g c s  Rank hnddock n t  the '  oclmplatian of! i t s  
t h i r d  yenr of l i f ' o ,  wliioh ocours  in. the s p r i n g  ( l b r c h ) .  Such protoc-  
t i o n  would, i n  ndd i t fon  t o  prbducing n muoh g r e a t o r  poundncc from my 
p a r  olnss, r e s u l t  i n  nmny horo of tho y e w  oltiss spnv41b n t  l e n s t  onoe 
(most Georgcs pnnk hriddook 'spnwn n t  tho end of t h a i r  . t h i r d  y e w )  

This s i z e  i s  nsunlly 

"he odnptfon of' (3.) minimuin mcsh s i z e  f o r  crf'fshoi-c? o t t o r  'trawls 

Exact' recon- 
The pa?ers of W. 

a ~ ~ d  ( 2 )  9 minimm mprket sieo f o r  haddock WRT, rpconnendsd t o  tho A t l a n t i c  
StPtoa Yarino F i s h c r i e s  Commission a t  the  "ay meeting. 
mendations a r e  be ing  prepared  a'; the p r e s e n t  t i r n o .  
c. Herrington publ i shed  in 1935, 1936, and 1941, wGi;inh c a l l e d  a t t o n t i o n  
t o  t h e  d e s t r u c t i o n  of 'baby hctddock m d  roportegl upon ekpcriments wi th  
l a r g e r  meshod trawls, are the  b a e i s  f o r  these deterrnina6ions. Rcoom- 
mendatinns by tho 'Service R S  t o  
taken on the  6amo Grounds as haddaok h a w  d 8 0 ' b e e n  reques ted  and d a t a  
Rre beiqc assombled on t h i s  subjeot.'. 

m O J E C T  TI, VTR iLPln'VLC,?TCX I YP TVLT", OF flROT'PQFISH, fKss Stone, P r o j e c t  
Lwtdcr 

minimum sizes sfor  o t h e r  o f f shora  speoios  

In Wwoh .1947, surnv~ry otatioSico.1 - t ~ h l e s ,  based on ' 'Current 
F i s h e r y  S t g t i s t i c s "  nnd groundfish abunaanoe data, were furn ished  the  
Riahiripiton n f f i c e ,  i n d i c a t i n g  the  &nnual ontoh-por-dny t r e n d  f o r  ha'd- 
b o k ,  ood, nnd r o e e f l s h  f o r '  the  Vow England and Nova Soot&in & m k s ,  
The dRto. f o r  hnddock n.nd cod bol-oiod the  per iod  '193071945, whi le  
those f o r  r o c s f i s h  y e r e  f o r  1935-1.!?46. 
Por t lnnn+e ly  i n o r e a s i n g  m o u n t ' o f  " the t o t a l  oa%oH kin8 born from the  
"Qrp d i s  trnnt bmko  rluring, r o c e n t  w a r s .  

S u b - p p j e o t  1- 4bundnnco.  of Kropndfi$h - 
Pur&. t he  1 R s t  s i x  rton%hg, the'  mothods uskd i n  thd ahhndanbe 

Rnnlvsis h w o  bcon revieifired hy n * t s ~  'Sthns w i t h  a v i e w  t o ' t h o i r  s h p l i f i -  
ont ion.  nu r jnp  khn reviovrinr proorss ,  o e r h i n  innocurncibs  i n  the anta 
W C Y C ~  correo tcd .  '?oiiti.no computatiovs hnve c n n t i w r d ,  y i e l d i n ?  E\. morithlp 
ontah-por-day' R fishinc cf for t ; '  f o r  m o h  of t hc  spoclos  of f:rnundf ish 
f o r  t h r  tTmr %@and mid N o m  Soo%ian 13ani.8, 

Thoso dntn show t h a t  a pro- 

- -- - 

The nics+hod of the  abundnnoo m ~ l y s i s  WRS expla ined  n t  t he  cJune semi- 
nar  i n  Cqmbridpce. 
day's f i s h i n g  Hff'ort;' of n s o l i c t o d  p;roub of Hoston o t t m  t r n w h r s  olns- 
s i f i c d  ns t o  okficionoy.  Cur**ent da th  w e  securod through the d a i l y  
intervlriws wi$h n r s p r o s o n t n t i v c ~  of srzch vossel and tho woigh-out 
6h0Ots of the M a t o n  z"'sh Exohrlnre, Tho ontch f o r  tho "Study Ro4t8" 
$ 8  U4t3fppFJd naoording tQ tho o.rm6 h'nd subwp'tls f i s h e d  rind tho dopth 
Zonc6 . Soilinl;: d n t r  r,nd o.rrj.vr.1 dnk! c r o  soourod from the intcArvkiw 
S h ~ f " j t 8  P.nd rlctunl f i s h i n g  t i m n  orllculntod wi th  " l o s t  t i m f i "  nS wall E\8 

S f L i l l n p  time t o  nnd from thc  bmkd doduotcd. From t h i s  tn for rmt ion ,  

thp nK:fSrngnte m i t o ?  in pounc'lfi f o r  the nrtin undcr cotiairfr1rntion by tho 
numhcr of cr,loulrit;cd dc;rs 1 f i sh inp ,  d f o r t  i n  t h n t  n r m .  

?ho abundanoo r~nr i lys i s  i s  bnsod ugon the  otltch-per- 

ontch-pt:r-dny f o r  vr,oh s p c l c j s  f o r  cnch nonth i s  computed h!r d i v i d i n g  
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The Rhundsnce index is based -upon %he. Rccrezate catch of two 
*'boat p , roupI  .The r e l a t i v e  e f f i c i e n m  nf $%he Cvro boat p;r,oups eelected 
was c!eternlned 4:~ an analysis  of t h e i r  r c l a t iva  oatchinc a b i l i t y .  This 
was done. t o  m k e  possible the Fooling of their catches so t h a t  one curve 
of' abucdance could ha obtained f o r  qnch area.  Thhe days fishinf:  are,. 
therefore,  correoted aco-rding t o  thc .r+elative ef'ficienay of .the two . 
boat groups before ' the  oatoh-per-day i s  ca l cuh tad .  The rnonthly Rggre- 
r a t e  .catch data f o r  ekch speaiea f u r  a ssqlec+ied2area and depth ( o r  
coTbination of ~ r e n s  and depth) divided by tho  number of corrected days 
f€shing i n  %hat a rea  furnishes  tho unit ef measuremont "catch-per-dcqr." 

Tho fundamental question vrhi-ch a r i s e s  i n  the construction of an 

csmbi;ne t i o n  of the. da ta ,  . S t a t i s  t i c d  prooodurcs mu6 t ho ohoscn , 
index of abundanccz. from catoh-,por-day data  rovalaos around the method 
of 
which arc per t inen t  t o  the. hloloe! of the f icherv.  
datR f o r  suc0nss~V8 months a rc  groupcjd i n  four  seasons of throe mon$h.s 
each. "ne f i r s t  quRrtcr, Season k, includns T'ehruary, Yerch and April;  
.Sqason R, %y, June and July; Senson C, j".ugus.t, Septombor, and October; 
Season D, ~*o-.w:t?her, Deccmbor snd Jmuary. Tho prescmt method of aver- 
aging thct cntoh-per-day daka Involves %hc! use of e, hcse perisd find tho 
ca1oulAti.m of n pconotrio mmn r e t i o  vrcichted b$ the number of days 
f i s h i n g  effort f o r  eoch ~ F ~ R S O ~ .  Thet is, t h f s  s ~ i s o n a l  index f o r  eaoh 
qucirter i s  obtclncd by cnlculntinE tb.e weichtcd p.,c!nrictria mcrm of the 
catch-pw-day r~fA.08 for each month of the auartor  eo %a correspoxling 
base period. 
%he base cntoh-??cr-dqv f o x  t h a t  season rosi t l t ing i n  fi quar te r ly  oatah- 
por,-dap index expressed in  pounds, Tho annual indox 5a ohtainod from 
P, simplc a r i t i m o t i c  ne&n of the cRtrchrper-day index f o r  the  f o u r  seasons. 

Tho catahqwr-day 

Tho man rcttlo thus found for .n Civm sen80n. i R  appliod t o  

The method of' aaernging chosen f o r  thg r;roundfish- nbundmoo analysis, 
t h a t  of nveraging rFrtioe,  fo l lows  i n  gonsral  pnt tcrn which is used 
of ten i n  the construction of index nunbers of busiiiocia n a t i v i t y  rtnd 
chnnqes i n  prfoe l e w l .  The mothod sf r n t i o s  h p l i e e  l2w.t the index 
nwhers  nro devolop.;d on a r e l n t i a c  basis,  thr t is, a8 tho rne'io ef 
the notual occurrence t o  the  expected or  "bBSe:." The r a t i o  f a r  snch 
month 14 weighted by the  number of days f i s h i n g  e f f o r t  during tho 
month. Tkight ing  vms introduced l m c ~ u s h  of the vnr i6 t ion  i n  the 
nmbcr  af days f i s h i n g  e f f o r t  upon which the avsray'es ayo based. 
The u s e  of. P, bcso pcrigc! which dsyintions fm mocsured from has 
savsrcl cdvrznte.gos f rom the point of v l o w  of both biology and stnt l ra-  
t l c s .  rI; mkes possible? the construction of n scnsonnl o u r w  of nhun- 
lanoe f o r  sAch s p c f o s ,  and it i s  f ron  athie .curve t h a t  r o l a t i v e  chr,ngcs 
nre  measurpd. 
ms t ing ,  the level of nbundnnce f e r ,  n S W . B O ~ I  .for which dntn nre insauf- 
f i c l o n t  o r  nissine;. The sewonc,.l* ratios f o r  three sec~.sons p r i o r  
end three sewons follotrnng tho qunrtcr f o r  which dctn fire n iss ing  
o r  ineuf f lc imt  m y  bn* r3;77cm.Et?d, and t h i s  avcrnpp r n t i o  then c.pplicd 
t o  the br(.ee for  the scnew, ~ r c s u l t h g  dn o. reasanf3:blu c s t h ~ ~ t o  of 
the l e v e l  of abundwde for 'the "minsing 8m80nr" 

tTse of a bnsc? period proviilc8 e. rendy moms of e s t i -  
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The ,yoomctric m+.:n.n rn th t . r ,  thnn &r i thmt5t ic  mann noornfy of r a t i o s  
vrf\8 chos:m o r i g i n a l l y  i n  nrof prcmce t n  nn Rrithmct1.c a v b r n p ,  innsmuoh 

d i s t r i b n t i o n  of pc : r cen tnp  dovSc kians Thaorot ionl ly ,  ' thoro i s  no 

Thd c ~ . s e s  of nxtr'i..ordinnrg ndwnae, t h s re -  

thp E e o m t r i c  nenn i s  n o t  i n  danpyr of d i s t o r t i o n  from t-hc n s p w t p i -  

linit t o  t h o  ~ 7 o f i ~ i h l c  pr-rcc:!nt;n;.,o of r i sc ,  vrhilo tho poss ib l a  pvrccmtago 
Of' f~11. cr\nr.ot exce'cd 109. 
fort?, tr?nd t o  rnj,s@ the c r i t h m e t i c  n(:!r.n of ' n  hor ios  moio thnn c ~ . s e 6  
of wit rnord inory  decl inn t end  t o  .dc:prF:ss it. 
t h o  ,cyohc;tric msnn nf r r t i h s ,  Rn incrrinso i n  ono of thp*Stems i s  ox- 
a c t l y  o t f s e t  hv R pr iymrt ionnto  dearensc i n  nnother  itm. 

Sn tho"ati1bulntion of " 



The r e s u l t s  obtained. by simplif'ied 'procadurcas w i l l  ,bc explored 
fu r the r  during, the next few, months 

$uh-pro:eck Z:-/.bundn.noo of Rosefish -. p - 1 -  

I nr.  Perlmuttnr, ~ 6 s i s t F ? d  h!r' '"18s h e ,  invostiEntod vnrious 
rie thods o f  e.rrnlun%inc thc trends of nbundnnce I of roscf ish,  using the 
G10uoe.s t a r  f l e e t  f o r  tb rj riirr~ose IntPrvimv da t c  m s  avni1nbl.e 
s fnce  t p r i l  194P. L. rnndom snmple of 33 vr:sssle which hnd f iahcd 
f o r  rd sc f i sh  r , t  l o n s t  s i x  months i n  1943 and 1944 rnspoctivulg vras 
studic?.. The toer.1- c t tc)?  rtvd d?.m fisher1 i n  cr.ch b i o l o T i o n l  a r m  
f do%crxincd by v a r i o w  o r i t c r i n  whioh w i l l  be dis cusc~od olsmrhero) 
by mch bont v m x  obtni'ncd, an4 those dctc. mrC' annlyeod by f o u r  
d i f f c r c n t  .ncsthods : Vetrhod .l, Originnl Data-Tho o r ig ina l  t o t a l  ontch 
of a l l  %onts'was divided by the t o t a l  number of days f i shed  by nl.1. 
boats t o  obtain E m  unrrdjua%od catch-per-dny.. l!ctChod 2, Cipr .riidge* 
Cashes b.djustment--The r e h t i o s  e f f ic iency  of eaoh boat was doterninod 
from a oompwlson of i t 6  catoh-per-dny i n  the Cignr  Ridge-Cnshes 'bio- 
logicf i l  .nrz?a i n  July through Septembor 1943, From t h i s ,  f ac t e re  
were. derived whtch when mult ipl ied by the t o t d  catch of each vessel 
woyld bring it up t o  a rel 'ative e f f io iency  of S0,OOO pounds per day, 
%hue equnlizing m y  dffferenoes i n  tho e f f fc ienay  of the vosseLs 
compr4.ain~ the sample fleet,. Vethod 3, pft. DesorC-?ltitinicus hdjus b e n t - -  
This method vrfi8 subs tnnt in l ly  the, snme n e  Vethod 2 except; t h a t  the 
f a c t o r s  used were derived from tho catch-per-day of thee emple f l e e t  
i n  the  1%. Desart-%tinious b ia logicn l  nron i n  Jyly through Sep?mmber 
1943 P'IPthod 4, Cr,mbridge Appronoh--The procedure as out l ined by Y ~ S E  
Stoni: i n  the nreccding sub-project VIRB used. 

r , l l  b io logica l  a r c a m  were s tudied by mans  of Fbthods 1 throuch 
3 while ?'&hod 4 was npplied only t o  the, Cignr S i d g e - C n s h ~ ; ~  ,kah a.nd 
the  ?ft. Desert-l'qtinicus hroa whioh comprise the two most lm?or.tnnt 
fishinp, prounds i n  the Gulf of Ifnine. Tho datn f o r  n l l  methods have 
b w n  aumrarizod by eight-month periods., 7:wch throueh Octjobor The 
period ?Tovmber 'thro*ip,h k'sbrur ry vrns excluded 8 inco the ontch-per-dny 
information 5s subjcat  t o  considerable f luc tuot lon  duo t o  weathor m d  
is leas r c f l c c t b c  o f  notur t l  abundanoe#of f i s h  on t?m crounds +Am. 
durinp: the other  oight months of tho yew.  

S u m v i z o d  holov n r o  tho ontch-per-day f a r  the psriod Nnrch 
throuy,h* Octobor, 1948-1946, The catch-por-dag f o r  tvnch year is i n  terms 
of D perarntcgo of tho four-year morngo, 

Cigar Ridge --Cas ha 8. Area 
..-I- ____I- 

- " l m % r  - -  - - 
Year Fkthod 1 fleethod 2 Ebthod 3 

Unadjusted Dn$n Cigar Ridge-Cashes Eit.Dasort-!dat. Cambridge Appr 
k d j u s tmcn t -- b djuatmmt 

1943 12 8 12 5 12 6 120 
1944 104 97 107 108 
1945 84 79 81 89 
1946 83 99 86 . 83 

7 
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n?t. Deser t-F%tinicus Area 

125 
101 

92 
a2 

'Ph.n same p n e r a l  trend i s  shown In a l l  faur rnethvls w i t h  the 
cntoh-per-day i n  1946 below the 1043 level. The trend of the ontch- 
Per-dny Tor  the e n t i r e  Gulf of " h i n o  f o r  t h o  yenrs 1942 l;!iYouch lY46 
P ~ s  a l s o  i n  O ~ O R ~  riplreemont using "ethods 1, 2, and 3. These r e s u l t a  
Plus  jn fomwtion  obtc-tined i n  sub-projoct 4 of tho rosef i f ih  i n v a s t i p -  
t i o n  aro now hint incornorntgd i n  u r enor t  on trendfi i n  *he nburldance 
of rosef i sh .  

r? manusoript, "Tho Stoaks and !hgrntions of tho* Yoll_orvtail Floundcr" 
has hcan oomp1ett.d by T'cssrs ?oycc-: and Ruller,  indioRting t h n t :  

1, The p r i n o i p n l  ye l lowta i l ,  R took exia t s  betwoon Fnntncket Shoals 
nnd J,onp: Xslnnd rind mix<e vory 1 i t t : l c  w i t h  othcr Btocki, 
6,. I,(?sse)r stooks' oocur i y ?  Cfrpe Cod ??ny hncl of f  Capo Coq, i n  tho 
northflrn Gulf of l 'cinc, on Goorps  Rnnk, tin'd.on thtt Nova Sootinn 
Ranks 
3.  
wcstvnrd i n  tho l a t c  fall cmd r m  cftsf.crly movomont in tho l n t e  
8 pr i n  f; . 
4. 
VonCnuk Po in t  t o  Fmtuokot  Shoals.  

.-J 

Off so'uthcrn ~ h s s a o h u s f ~ t t s  t h e w  is a stjnsonnl r i igration to  the 

Twos t  of thn ontoh i s  tnknn along tho ZQ-fethbm ourve f r o m  off 



realaocmpnt, n formcr f i s h i n g  bont, was t o  hc! socured from tho Vnvy, 
h u t  tlw oriKfnn1 lrvners chose t o  buy hnck tdc vcssol,  thereby lcnoinc  
the  flounder invcstignkion without; an ndequato v c s s e l  f o r  tagr ing  rmd 
e x p o r i w n t n l  f i s h i n c  oporattions. t, preliminary ann lys i s  of tlie l a s t  
tagping experiments conducted v i t h  the SEcI7?FT, n t  which t im n l i v e  
box wi th  running sea Par,*er vfas used to  hold tht: f i s h  p r i o r  to tagging, 
i nd icc t ed  b e t t o r  r e t u r n s  nnd ehht t h e m  i s  possib1:r t~ tugging mor tn l i t y  
brought nboiit by rough hnnOling through mikeshi f t  t-ubs or  none n t  a l l  
abeard com.ncrcio1 draggers. A l l  tugging opcrntions hFLw bscn suspended 
u n t i l  n rcplr.cament f o r  t he  SKIIF'ER has been ~ o c ~ u r c d ,  er the research  
vessel, bLP:ROSS TI1 i s  put i n t o  operation. .. - 

Poutino co l loc t iona  of sc0.10 snmples and' l ength  frequencics of tho 
commercial cntch from tho  main s tock  and from the l e s s o r  s tocks ,  when 
they have bean landed ir. 1k.w Redford, hrkvo becn ~ P ~ L L ~ o  by 7 l r .  Ruller.  
Fur ther  work on Rae FLnnlysis from s c a h  rending hq.6 botn  .suspondcid 
pending the  d o l i w r y  of A new microscop@. 
the nge, lcngth,  sex, date,  e tc . ,  of a m h  f i s h  w i l l .  bo dntcrod o n  n 
punoh cc,rd. 

?%on scnlc  rending i s  resumed, 

Dr. R o y c ~  he.6 cornpletc-d a monusoript, "The Spnrrninp: Snnson of thc 
Yellowtnil  Flounder, '' indicntinp: tho t spnvming comrmnccs rtbout Apr i l  1, 
of f  southr rn  ?%ssrchusottd m d  is almost 100 porcont comFlntcd by July 1. 

nr  . Per1mutt;cr publishcd 'n p p r r  o n t i  tlc-d " "hc nfs t r ibue ion  of tho ,  
1''fnter Ploundor, P6oudopleuro~cctea nrnericnnus, nnd i t s  b o w i n g  on . 
WmP,gernr:nt Possib-f a," rnd hn.8 n?%-@Ts n sumrlnry p'npnr e n t i t l e d  
"The 'r'intw ploundcr,  Pswdopleuroncctes nmcricnnus, en? i t s  Fishwy." - - r  

Rssults obtfiincd Rrc'  ns follov?s : 

1, P d p c l i m  i n  t3-w abvnc-lnnce of hlnokbnck floundors togothcr with 
the wilzhdrsvml of vesaols from t h i s  f i s h p r y  hris rc,sultod i? n loarcrod 
c n h h  in rccont  y n r s ,  compnrcd t o  tho pcalc pcriod, 1928 through 19171. 

2'. 3 ~ t o  obtained from Fish  ,and VJildl'ife Sorvico hntchc.ry ontch 
recorcts nnd fishcrrnenfs lop: hook records show n drop i n  nbundnnco from 
t h e , t a r l y  1930's t? the present,  of 63 porccnt i n  thc7 Roothbay ih rbor  
rcg ion  n'nd of' $1 t o  4Q percent  f n  thc n r m  south of Capo Cod. 

3.. Infd&tion on the 'corly l i f e  h i s  tory 'nnd dis  t r i b u t i o n  o f .  $mnf'; 
hlnckbr.ck flotinders r?nd tb. s i z c  and ago mmposition and d i e  t r ibu t i .on  of 
f i s h  ,su@.jecb t o  the  oomrr6:rcZn.l Find . epqr t  f i s h e r i c g ,  ind iontcs  th%t t-hc, 
gounc w e  the product. of l o c & l  spnvmin~ 'rad %h?$ the  s p o r t  and comm!'~r,cial 
f i s h e r i e s  drnw on c, r e s i d a n t  s tock  of prhnnr i ly  ndu l t  f i s h .  

4 0  Sinoe young blnclcbaolc flounders c a y  thb praduqt ,of l o c n l  8pe.wning 
and ths  s tocks  of rd i i l t  f i s h  drawn upon hy the s p o r t  find commcwcial f i s h -  
e r i e s  r e m i n  hi,ghly locrnlizcd, i t  fnllows t h n t  onch .of t hcsc  residrmt 
s toc?c;s offers the  s,Lma, nvmagement POSE i b i l i  tios t o  ne.nrby conmni  t i o a  
as do t h e i r  oLqm, oistcar, nnd sco l lop  rCuource$. 
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The C ~ I I S ' F !  of honvv losscs i n  some Vniho l o b s t o r  pounds dur ing  thc 
f Q l l  of  1946 V ~ S  d i scovc r rd  t o  be n b n o t t r i a i  in'eoti.on, tho  nm8, 
r;affkyrL homnrii  boing proPosod ns tho oausa t iv r  ngcnt .  

% l i i b l e  intc3rpre t n t i 6 n  o f  length-f  roqiienoics hr,s bean impass i b l o  
in thcl prLst bt'onusf it r,n:-t?rircd imposs 1610 t o  separr. to ldnc4-h-f'roquency' 
dp,ta i n t o  growth cl",ssofi, r:nd cxperimentnl  r t>6ul%8 g".vo sor5ous h isorep-  
QnCies when npp l i cd  t o  l n n g t h  froquonoios ,  TTsinp: 1939-1941 dntn,  (1 

mcthocl. of d a t e r m i n i n c ' t h c  e;rowth por m n u n l  6hod of l o h s t e r s  withii.2' 
I c p n l - s i t e  rnngc! from'lene;th0fri3qUono;y samplos w ~ t  dovieed, 

method deponds on known ohnrno to r ib t i ca  of '%he l o b s t e r  nnd' tht. l o b s t e r '  
PoPUlIJtion suoh R S  non-micrqtion, nhsenoa of s n l c o t i v o  f i s h i n g  by s i t e ,  

Shown by topring r e t u r n s ,  c.nd n r e lo . t i vo ly  s h o r t  por iod  of' shedding, 
I'ndor t h s s  cond i t ions ,  i t t i s  posniblct t o  nssumo vnrious groweh r a t &  ' 

W d  oompnrri r n t i o s  of suaoess ivo  growth O~F.S!;OS from yonr t o  ?:t?ftF. 

The o r i t w i o n  f o r  s c l ec t j , nRQthc  propar  growth rr,tt.r is  tnk'hn a8 the 
O o r r a l c ~ i o n ' a o n f ~ i o i ~ n t  hoimctm t h o  values of success ive  r s t i o s  
i s  found t h n t  rln Assumed Rrowth of 7/16 inoh38 'per dnnue.1 shod r ; ixos 'n  
corrclmtion c o r f f i c i o n t 6  of ,431: nn nssumod KrotnFeh of 8/16 iqohcs n 
0orrc ln t ib ; l  of ,9743' nnd nn ns'surncd 'yrowtfi  of 9/16 inbhes,  F. o o r r c l n t i o n  
Of e65l. 
r f 'Oc is ,  +hnrcf'ort, oovsidnrc-)d t w h o  v r  r?' oloso t o  6/16 ino!lclS. 

The' 

1% 

"he  nnnual growth pt'r shtrl of l o b s t o r 9  'th'roiieh .'she l @ c ~ J l r S i t O '  

LOP; Y = 3eC605 - 1.0207 LOG 1: 

Y I s  t i n o  i n  days, x is tompornlaire i n  dsErtv's Cmt ic rndc .  . ThG 
b c n r i n g  of' t h i s  r e l c . t i onsh ip  on o o s t s  of htiutine; wntor i n  the rf?RrinF; 

h'rLtinrg o o s t  i s  nw/n-l vrhorc w i s  s t n r t i n E  SOR tnmporaturo fmd n is 
1*e207* It i s  f u r t h c r  sh&n khnt i n  thd  t yp ion l  hatohcry s i t u a t i o n  
"hcrc nroduotion'dopcnds on tho nunheir of l o t s  of lnrvao whioh O W  bc 
Put through %e s t q t i o n  w i t h i n  a 1i r : i tvd  hntohinp, scicison the nqximum 
''st of Twoduotian j.8 2nv:/?n-l nnd t h o t  t h i s  
olOSr* t o  w 80 thr<.t it is nossiblc. t o  cxc~-:c~cl i t  w i t h  greo.t RdttnntnCc* n t  tho  

R3 

l @ b 6 t o r s  i s  cxnmined, and  i t  i s  shown t h n t  tho t o m p c r a b r e  of rnaXiYnCrm 

mnximum l b s  Stiff iCif lnt ly  



Feginnino of tho scnson when w&tctr tempemburcs RTO. low. 
these r F , l n t i o n s h i p  nra such tbt t;hr.rs w o  no poin%s of ninimun 006.t. 

Tho. nnhuro of 

"xpr;rinnnt;s to. dcterr ino fnc to r s  necwsnry t o  the surviva;l, of lob- 
str,rs Fyrond t;hc f m r t h  sC,ngo indior.tr: thr\ t '  Z;hc,sr! fnc tors  I r e  s t i l l  
undo tc.rmint.4. 

fin 'explqns t l o n  of .tho .inorense .Iri the  iVd.no lobsCer cntoh dw'ing 
rcacnt  years i s  given i n  a paper by IV. Eerrington. The probv.bfe fnctors .  
cnusing the increase a r e  found t o  be ari incrcmse i n  the s i z e  of spawning 
6 to& i n  1936, 1957, end 1938, wkioh ,would de tormint tho reorttitmunt 
8evm ye.ars l o  t e r  n.nd n reduction in i n k m ~ p e c i m  oo_mpo.tiiAop cxtcnding 
frcrr! 1936 to 1939. These obngcs Gpporert%ly,aorc b r m g h t  obonC by u 
reduot ian  i n  the m i n i m  l o k ~ l  a i m  frorm'3-1/2 inches t o  3-1/16 inches 
i n  1935.1 

During the 1947 f i s c a l  ymr ,  the, 8 K h O n  progrm m.da the most 
p rogres s  of. 'Lny yccr s ince  iCs i r o e p t i o n  in 194g3, Thg pressures of 
other work incident t o  the mr were refiowd, nnd moro. t im oou*ld 'be 
devoted to, ?he biological problems. W shortage OF h d p ,  hovretrer,. 
8 ti'll reduccd the mourik of" ef fec t ive .  work. ''r . . EdEfw 'L. , "mold ,  Jr 
YPB hired ond r epor t cd  f o r  dnCy on ?Towml)or 13, 1946. "his wns too 
l q t o  f o r  f k l d  vrarlr dur!np %?IO 1946 pc-oso?. 

Rmrcvwb .dc6pirt;e %hr. a d w n c r s  %ht were mcdt.:, 'the smorr' out i n  
PpproFrir t ions nrde by +;he O o n p ? D s  during thcL spring of 1947 ohuscd 
thc comnlr% c loa i r ig  of l31e p r  ,$c:ct f u r  r%n indafinit,cb p:riod. . This i$ 
unfor tuna te  i n  s w - m l  rwspca e s,ths f o r c m s t  of vrhPoh i s  t h e  lrrrge'.  
plonts of mnrhd fish' vrhicth tnrw'o expoc tod  to rcti trn i n  1917: ??om 
f i s h  rh-p nlontpd  wMch n r ~ ?  due ' to r c t u r n  i n  1947 fhan of' r t l l  prcvious' 
stoc?cinr. ?uch of' ,the datrs. wMck: should bo obtc..incjd from rcny yfittirns 
must, nov bc. ribnndoned. P seconli' p a i n t  vrhioh mdxs tho torminntion of 
the progrnn unfo r tuna te  i s  tho discovery of f :  srtv~ll strom bordering on 
the Moms~horn 'J'fldl5,f e F!efu&c vhioh appcc.rs idor ; l  f o r  cxpsrimnts on 
salmon. r t h i r d  fociture i s '* the  incrociscd e f f ic iunoy of t h e  ha'tohory.in 
r e a r i n g  salmon. ?"any n w  t c o h i q u o s  h v e  b9.n intro'ducel, md*  etiudies 
of d i e t  and disease have beqn innupwsted. 

Stream ~ u r v ~ y s  of the S t .  Cflorge, Pemaquid, and Ducktrap rivurs 
vfew cwried on Sn 1946. ¶!hem -6urVeys; a1thou;Sh camploto in'.ehen$dlvsa, 
were only prol lninnry i n  prp68e .  ht i t a  prasant; 
the-'pt%+qrctm does 'not need t h e  more oxtmsi-m' stream sur'v~ys . The l i n f a m -  
t i o n  oolleot$d'wRd 'concvned mr,bnly v r i  t h  t h o  s tockinp, ~ o x ~ r i h k n D e  o r  
problems re latad t b  thorn. Tflmpcmkro, stY~.am flow, spawning find nursery 
arecs ,  drrms, find fishvmys were the m i n  f sa turss  considered, 
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The most importp.nt problnms of tho snlmon ?rogrclm dur-lng 1946 wt?rc! 
the poptlln t i o n  -cvnluctions nconssnry f o r  m=urntc\ '  informn@on on mortnli-  
@ of young . f i s h  i n  t h e  stream, .thF, csoppawnt  of  .smolts to kho son, and 
thp numhvr o f  m n t u r r  s~lmon whioh rn tu rn  t o  Chc.rivcr.  Thnso dntn would 
detprninc- the strc nrn oondit5.ons which wcro l ini i t inc r e s  to rn t ion .  Wvc 1va- 
%ion of 
n t  sf .>lcoted po in t s  ir t h r  stri.m. Con8t;rixotion of the60 b n r r i c r s  is 
d4-ff i c u l t .  Thcv n u s t  bc fishstiFht, w.sily donnod ,  s t rong  onoriy;h t o  
Vrd t h s h n d  hiFh m t o r ,  o n s i l v  ins tc-.llod, nnd r c l n t i ~ : e l ~ r  ohenp. Pralirninary 
Wvk v 4 t h  scrams of hnrdvarn 010th and exnminntian of r epor t s  of t h i s  
b ' ? ~  of screcn, DEI v:~ll ne tho r o t n r y  soroons and h n r  raclce used elso' 
PrhCrc, showcd thcm $0 60 i insntisfhctory f o r  o w  tatmposo e 

idcna rlnd d r n v i n p  w r c  m ~ d o  nnd f r o m  thoss a smnll soale 
construotcd of n nrsw type of bnr F ~ Z C ~ .  
thg iden ft:ir;8iblo, nnd r i  f \ l l l - s i c o  fenoc? wns~ con8t;ruotz.d i n  cRt-1:: 1946. 
T ~ ( J  " m o o  aonsis J;s of f loxiblo soo t ions  1ir:kod t o c e  thor through sup- 
Fortinp; posts nnd held i n  plnoo by w l r o  rope fnsCenod t o  anchors on the 
stroclrn bmk. Tlw s so t ions  oons i s t  of t h r w  redwood bmm, ona' a l o s s  
t o  the 8trcr.m bottom, one nbout b1/2 ' foot  nhovo t h i s ,  
FidWFy bckw7cn the qChor two. 
f t s toned  brma rnck p h t c a  o r  spaoos, s i m i l c r  to  .tho ' t e e t h  .of 
In to  tht\ s l o t s  formed by ; theee  t e e t h  nnd fit r i g h t  anglos t o  the  botun 
(7po p 1 ~ o c . d  b v s  of 1/8 x l-ir)ah 8 tml ;  The a:paoing hotweon :th bnr8 

f D e r : l y  i n  thc slotp nnd ocn bo.  drivm ineo this bottom so bhnt no hnso 
Or bed  lo^ is ncoasspry. 

thpsrl dp,tn mfide? naocasary the i n s t n l l c t i o n  of f i s h - t i g h t  h n r r i e r s  

Proliminnry 
model vms 

'Poets wi th  the  modo1 prorcd 

nnd tho t h i r d  
To the forwnrd d.dp;e of those bf.nm fire 

oorih; * 

1/4 inch. Thqat; bctrs form tho  rnok o r  ,sorecq. Tho bars s:Yide) 



;?11 ssmples of f i s h  taken from ';he mnrksd Flnntfn,F; wero mnsurod  
and TrciEhed dur inc  neeember. The w i t h m e t i c  mcfm l e n c t h  i n  mi l l imeters  
f o r  tkc  vr:rims ages i s  us fo l lows:  
1-1/2 y-firs o ld  ..I 79.5; 2 ynnrs o l d ' &  103.1; nnd 2-1/2 ypnrs o l d . -  153.0. 

1,h-gttar o l d  - 38.6: l-ymr old - 61.7; 
Irn?rovmmt i n  RroTfrth .Ind con4; +ton *of f i s h  nhcld i n  t h o  hrltchory 

over tAc vrintcr WPS cbtrincd. mhc? nd4i t ian  of m o m  m m t ,  p r i n c i p n l l y  
l i v c r ,  t o  t h e  d i c t  scwncd t o  rp l ioue  t h r $ . c r i t i c n l  n n m i c  condi t ion .  * 

"he  introductt.cn -f s n r t i h g  Rnd prophylnctic mr.nEjurt?s . t o  tho hdtcherg 
m t b o d s  ~11.8n contzihutnd t o  th-? improved condi t ion  of f i s h .  This i s  tho 
f f r s t  v i n t w  i n  which ynin i n  wroicht h ~ s  bnen ob+ninF,d. Rxpcrimcnts nro 
heinp dss?rncJd rnd s o t  up u n d b r  tho d i r e c t i o n  of Dr. j - r t h u r  P h i l ? i n s  
t o  s tvdy  f u r t h p r  t h r  d i c t  requi rmon?s .  

The m r k i n g  b.7 f i n  'cl ipping Qf f i s h  t o  be nlnntad t o  t c s t  the b s s t  
a g ~ ,  s i z e ,  t ime'of ycp.r, find l o c n l i t y  i n  the stream was continucd. lpproxi-  
nmtely 25,000 L t l n n t i c  snlmon vrerc phn%rJd i n  %hc Pcnobscot River during 
1946. The Tornoquid c.nd qucktrnp riivers rocaived plnn+s of 19,766 and 16,133 
s i lve r  snlmon rospsc t ivc ly .  
f i s h  plantod by *ha Invcs tip;ntiorr * t o  584,296 of which, 387,236 vrero h.ta 
l a n t i c s  find 197,060 g i l v e r s .  

Thcso p l m t i n g s  br ing  tht: totnl nmhar  of 

blthough r e tu rns  were expected in  npprox imtc ly  66,000 Litlantics 
and 96,OOG silaor'o i n  1944, 1945, and 1946, none appearcd. Bec~use of 
t h i s  l ack  of r e t u r n s ,  1 6  WRS decided t o  change tho objecfdves of the' 
progrf'm sumowb.t. B. small s t r o n m  wo.8 picked Fnd plans were m.de bo s tock  
t h i s  w i t h  sea-run ernlmon. Stream improvemcnts and p r a l n t o r  con t ro l  would 
be s t a r t e d  t o  mke the  $$ream e.8 eui tnhlo  cs poss ib le .  Counting fences 
would be ins$o.lled t o  oount down-strsfim miErnnts  nnd r e tu rn ing  fidults . 
These operations wbuld'bc d l r c c t e d  thvrnrd tho n s t n b l i s h m n t  of D. run of 
salmon. Hmrevsr, the dec is ion  t o  drop the program a n m ~  bofore t h i s  vrns 
s t n r t e d .  

Tests ',of two %,pes  of *Dohi1 f iShvmys vmre: oarrit3d out. durirle 1946 I 
These w e r e  ' to f i n d  fin i n t e r n a l  design whkdh would be S e t t o r  s u i t e d  t b  
conditions i n  Flew Enilancl. The t e s t s  'were 'rbn on models i n  FL small: 
stream. ' Hydraulic dnta' were ool lect%d and  mall' t r o u t  were \Bed' t o  
t e s t  s u i t n b i l i t y .  The Denil type, from expsriatenta conduotod a t  the 
Univers i ty  of Iowa cnd from our own tes?x, seemed the b e s t  f o r  thc lvvr 
water cond i t iom i n  ?w Rne,lnnd, Exprirnents w i th  f u l l - s c d e  modcls 
using rzdult sr ; l .~on wore  plclmnod f o r  11347 b u t  h n m  b w n  dropped. 



A mmusoript; aummnrizing $he viork n f  the  propjnrn s inoo  i t s  foun- 
dRt5.m i b  bitinR propnrod; 
salmon hrts bpen f onrnrded t o  tho,, Cbntr" 1 riff tor? 

~ W X T  vr. 

!! news rolense on the rcttnrn of mcirked 

~uli:  RO$TFISI; ,;$ RNBFICTI FISFFRY, ' e r ,  prarlmuttor, b o , j o c t  Lon* 

F d c t n i l o d  h i s t o r y  of the f i s h v y ' i s  nooessnry t g  undsrs tnnd mny of 
chenRes i n  thn  ontah m d  nbundmoo of r o s e f i s h  on the vwicrua Crounds. 

FrnQ t h e  5noeptic.n of thc f i s h e r y  a t  Eoston i n  l W 5  through i t s  s h i f t  
tc' ~ l o r i o - ~ s t e r  nbout 1988 nnd t o  tho prAsent, o h n n p s  hcva nocurred i n  

n e t s ,  m g i n e s ,  and f l c s t  c o m p ~ s i t i m  ns wo3.1 as in t he  f i s h i n g  
ESP.c)Uncls. ' InPormati-n oh theso  vn r i aue  aspoc5s of the  h i s t o r y  of tha  
fiehsr?r hns born ohtainod for tho past: and is  boing roonrdod ourrsnt l?r .  

* '  

D w r h  on ir).Ynrmation on p a s t  and prosont  t o t a l  ca toh  bv b i o l o g i a n l  
srPc:R rltnd abundnnoo s t u d i e s ,  an a r t i c l e ,  t$ t led ."Tho Futurc of t !w Redfish 
Fhh t  ry," WRS propared for t he  Glouoester  ~Ttxtep Vnrinars  ' J.6SOciatiOn 
Year nook f a r  1947. 

lpindad n t  Glouoostnr' m s  t aken  on fr!ovrt Sootban Banks 
32 porctInt oC,mo from t h e r e .  
I'OVfi Soot inn  Fnnks. Doorsneed Rbundmoe of  r o s e f i s h  i n .  tho RdjnOsnt 
Gulf of ?bine wntera dnd f a i l u r e  t o  ,discover new grounds w i t h i n ' t h n t  
ref$.on nrc tho p r i n o i p c J  rensons f o r  t ho  s h m p  r i s e  i n  t h e  ontoh of 
rosof'ish i n  ?Tom 3 a a t l . m  v~~titirs . G l ~ ~ ~ a o s t o r  r e d f i s h  lfindinpls w i l l  
contfnuo n~ l n r g e  aa i n  tho  p n s t  severr.:l yews only i f  now, hichly 
Produotivc crounda c r e  d iaoorerad  snd f i s h e d ,  

In tho  pe r iod  19112 through 1944, 20 peroont; of tho 
Ry 1915, 

In  1946, 64 porosnt  of tho f i s h  v m  from 

5 -  
the p o s s i b i l i t y  t h n t  the sonlo  does not form u n t i l  t h o  sprint; of the 
mar fol lovring the b i r t h  of' tho f i s h .  
OW Etudfcs tho.t  younc roscifish n r o  l i bc r r , t ed  i n  tho Gulf of ?lain9 
mid-"%y through ce,rly Soptombcr, the  f i r s t  annulus of the soc.1e reprosonts  
"lor@ thrn t h e  f i r s t  y e n r ' s  growth. 

F'ragmentcrry dntn on the  s i e a  of f i s h  boforc s o n l o  formntii:n i n d i c n t e s  

Sinoo it has boon dotormined in 
from 
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6. 
235 m.. but were more d i f f i c u l t  i n  t h e ' l a r g a r  f i s h ,  
s tud ies  onrried on In  1943 and 1944 i n  the Gulf of Ilafnc shovmd thn t  
92 percsn t  of the nnles nnd 99 porcent of the females l o s s  t!mn 235 
m%llimeters I n  fork length w f e  fm%hr&, and in the'vrestern lrovn Scotinn 
:'rea, 88 poroent o f  Che m l e s  :ad 98 percent of the females under 235 
millimeters were l w n t u r e ,  Consequently, becauBe of tirrb3 l imi ta t ions ,  
the prelimintiry stud17 o f  the nge and growth of r o ~ e f i s h  was limited t o  
f i s h  in t h i s  si7e rnnge which cons t i tu tes  primarily immature f l s h .  

Annuli could be r e a d i l y -  d i s  t i n p i s h e d  i n  f i sh .  l e s s  than approximately 
Size-at-maturity 

7. ; g c  and f;rmrth of the rosef ish i n  the Gulf of f b i n e  vms caloulntcd 
ueing both t. m d i f i e d  Lee Vethod developed n t  the Ccanbridp lahorntory 
rind t h ~ ,  -TW.e Vothod, vrhioh wore found t o  give idont ica l  resul ts .  

8. 170 p e n t  d i f f s r c n c o  c o u l d  he found in the cn,lculated. lone,ths ab 
Rnnulus Iwtvlreen d i f f e ren t  b i o l o r i c n l  nrecrb within tho Gulf of Thin0 
f o r  dnta col lected a t  d i f f e r e n t  tinea of 'thc; - ,r erlr. 

9 .  "no calcule ted lenFtth at mch nnniilus i n  t h o  ~ u l f  nf Thine find 
7rres);c-rn %nq Sootian Pres  is ne follovro t 

ecich 
o r  

the  

C n l f  *if ?k ine  

nnnulus LPnPth . ,%miation * of F i sh  

1 52 7 . "12 30 8 
2 76 10.53 2 97 
3 99 14.62 2 51 

Fort S tcmclnrd Rmber 

--- , -. 

4 12  1 17.37 20 3 
5 339 16 . 89 188 
6 151 16.72 90 
7 169 19e.17 3F! 
8 183 26 51 .12 
9 218 ..... 3 

1.. ..... . . e  

. * .  ..... ... 
---. 

q"e'stcrn TJovn S c o t i m  Area 
---.-----.-- 

F 03-c 9 t w d a r  d ITumb el; 
t,nnulus Length Devir? t i on  of Fish 

1 47 8.20 104. 
2 69 10.40 104 
3 92 12 . no 103 
4 112 14.10 95 
5 132 15. s(3 92 
6 150 17. SO 82 
7 167 19 SO 7 4 
n 181 18.69 62 
9 193 17.00 4.2 
1 0 200 15 . !)I) 32' 
11 225 ..... 1 

--.D 

- -1c_ 

1 52 
2 76 
3 lo@ 
4 13.2 
5 c: 
7 
r j  
9 
10 

1 52 7-92, 30 8 
3 -2 2 3  8-91 297 
2 -3 24 8.79 2 51 
3-4 27. 7.24 203  
4-5 
5-6 
6-7 
7-0 
0-9 
0 . .  

.... .... .. ... ... . *  .... . e  11 
rin 



Westsrn Fova Soo t i cn  Area - I- 

1 .  
1-2 ,  
2 -3 
8 - 4 1 ,  
4- 6 
5-6 
6-7 
7r?  
8-9 
9-10 
IQ-11 

.i 7 
22 
23 
2 1  
20 
19 , 

17 
1'7 
1.7 
16 * 

;2 ' 

0 v50 
7.06 
6 ,  ao. 
5-62 
5.33 
5.76 
5.15 
5.3s 
4.69 
4.72 
. . . a  
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Indepmdcn t  tmhulnt ions of w l a  hnd f"csmn10 lcn&$h frcquonoios  by 
f our-month per iods  (Vnrch- June, July-Oo'$obtir, N o ~ ~ n ~ b c r - F n b r u n r y )  f o r  
cacti yw,r from 1942 tkroaqh 1946 f o r  ncich biologicr.1 nrcn show n pro- 
'gressive- ~ C C ~ P C B O  'in thc  nwiber 'cf rn~les  oTif r 250 m,. i n  l e n g t h  rind 
f c ~ 3 l o s  o v m  280 m. i n  l r n g t h  -nd R corresponding  i n c r a a s c . i n  the  
number of f i s h  under t h e s c  sizes "Sizo-r,t-rn,~t;urit!" s t u d i o s  c n r r i c d  
o i i ' i n  1 9 1 3 b n d  2944 show t h n t  t hcsc  smnller  f i s h  nrF' rnostly im- 
t u r c s  and %he lnr&;er o m s  nr . turos .  Considc;ring tho l c n c t h  f r equenc ie s  
r lonc ,  one of t x o  t h i n c s  hris hnppcned t o  the roc.;f ish popu la t ion  i n  
t h e  Gulf of '%ine. T i t k , n  t h e r e  has beon a r educ t ion  i n  the  to tc , l  
number of m.turc f i s h  o r  t he  nunbor of m t u r e  fish hns rornninr.d the  
game 5nd y-ogr t i ss ioe ly  l w g o r  numbers of imcturc f i s h  hnve en turod  
t h c  f i s h e r y  i n  t h e  past  f e w  yews. 

To determine whioh of t h e s e  two hypot;hescs appl ies ,  by mcm8 of 
1ength-vrcil:ht dn tn  which m a  c o l l e c t o d  du r inc  10;3, tho cr.tch-per-dnp 
i n f a r m t l o n  ohtn ined  in P r o j e o t  11 vms brokan dotnm ineo  two o e t e g o r i e s ;  
namely, t h e  w.tch-por-dny of F r i m r i l y  i r r ra ture  fish, m.10~ lcss thou 
250 mi l l ima te r s  i n  l e n r t h  nnd fnmfi1os 1cGs thnn 280 r i l l l m e t o r s  i n  
l enp th ,  rnd p r i m c r i l y  nc;tqrs f i s h ,  nmles m d  f ,v r , les  1 r a - p -  thnn 
t h e s e  a i z c e .  WI.8 vm8 dohe i ndopendmt lg  f o r  w o h  bin1op;ioal nrcn 
bv four-month ne r iods  and %hen combin4. hv tht; cjiKht-nonth i n t e r v a l  
?arch-Ootobrr  f r o r i  1942 t h r o u r h  1946, .usin<: lb thod  1, nnnd>us tod 
Dstg , ;  T'ethod 2, W-ar-? idgo4nshoe  fi.d$us&nt; ?%thod 3, P!t, ne'sert- 
V i t i n i o u s  A d.jushcm.1;. 



A 1 1  t h r e e  methods p v e  v e r y  similar r e s u l t s .  It i s  ev iden t  t h a t  
the  cRtch-per-day of the i r lnature  f i s h  haa beenmore  o r  less the  same 
over the  fi.ve-year per iod  1942 throni:h 1946, . f l uo tua t inG up and down 
a t  random. TTovrever, the catch-per-dny of t!ie m n h r o  f i s h  has been 
decl ininp:  s t e a d i l y ,  
Slow r a t e  of Growth i n  the  r o s e f i s h ,  the dec l ine  i n  the cntoh-par-day 
of t he  mature f i s h  o m  be at-kr ibuted t o  t h e i r  removal by the f i s h e r y  
a t  a f a s t e r  rate th sn  t h e y  can he r ep lnced  hy the  r;rotvth of the snail 
f i s h .  
r e p o r t  now be ing  prepared by T?r. ?er lmuttec.  

Since the age and f;roln'th s t u d i o s  show an extremely 

' P h e F e  f i n d i n y  &re  beiny; summrieed i n  Krenter  d a t a l 1  i n  a 

. n r .  Royw completed R mnnuscript  on this s u b j e c t  in Jnnuary 19.17 
and fommrderl it t o  '"'n8hiYlf.ton. !.' b r i e f  sumwry i s  RS f o l ? o v s  t 

p ~ t n  on t h e  t o t R l  snles 7.t f i s h  f r o m  v e s s o l s  tc! tho ?vimpry whola- 
Salers 3.v Roston, r t louooster,  nnd Few Redford,. w r e  ~ v n . i l n h l n  cover lnc  
R period before  w i d  a f t o r  t;h.e es+nhlishmont of' p r i c e  cei1ini.s .  The 
Price ceil inr 's  n!.lowed nn Fihnormally h i n h  nnrcin f o r  t;he p r i m r y  
wholesslor. F i r m  con t ro l l i nK vessel8 fwnrjrR11y inc reased  theYr volume 
of busbiess, nnr~ many now d in lor -vesse l  owner oorpbinat!.ons vmro form6d. 
% s p i t e  l n r q  ' roduct ions i n  tho volume of, f i s h  hnntiled by some firlns, . 
no, firms went o u t  of husirios:::. ? lack markets caused the  (7re.a.EesZ; ' 

chanll;es i n  the  d i s  t r i h i i t i o n  o f '  whitiny; nnd SCR .scnllops, 
concluded thtt becniise of tha d i v e r s i t y  of business prno t i ces  v i t h i n  
tho induat rg ,  I i t ' w n s  impossible  t;o. impost? p r i c e  o e i l i n g s  wi thou t  ' '  

m u s i n ?  chances i n  tho d i s t r i b u t i o n .  

It; w 3 8  

i - V V T X T  '7111. !UT :.LFI'"x@SS 111. Dr. P o p e ,  P r o j o d t  Lender 

Fcoonacrsion f o r  fisher:: r r s o n r c h  of t;hr, I L'2.' TNXS IT1 

I 

is now 
-7 

undc rwy .  invohro chnnh:inp: the. sntir;- supcrs t rua t r i ro  of .(;'he 
s h i p  nnd renrm.nrin{: %he spnco on tho lower docks rnidships f o r  s c ion -  
t i s tR '  uuRrtor8 r:nd h fish hold. mho oncine room w i b l  bc l o f t  nlmost  
i n t r t c t .  3r. j'ioyce r a p o r t s  t hc  followini:; 

T1; w i l l  
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.'"The r a sonrch  pprogr~n f o r  *he sRip has not; y t  hoon o u t l i n e d  i n  
dcta5-1. mhe present h m r l e d g o  of thc~ Rnrplcind f i s h s r i o s  hr.8 beon 
revierred o t  l e n g t h  and thr  moat urpmt problc-ms hnw boon stf:ted. 
riatipg irmm=.dirLte comidorF!tion i 8  t h e  need f o r  mort, knowledge of the) 
s e l o c t i v i t y  of n e t s  nnd the  proper  cons t ruc t ion  of cAn .o t t 'er  trawl 
of 1nrS:Pr f o r  t he  p r o k c t i o r i  of' srWl3 f i a h .  k,. second urgen t  
r e q u i r c m n t  is the  nee4 f o r  -4nformntion of thc e f f e c t  of o t t e r  t r awl ing  
on the bot?;om., It; i a  plarined t o  s tudy  this w i t h  submarine photo- 
grLphic equip&nt.  

"%m-rous lesser p r o b l m s  suoh ns t n rp ing  f o r  t he  s t i ~ d y  of the 

Thcsq nnd 
niiprtition of '.nddock F'S imll RS t hc  c o l l o o t i o n  of t;ho :rouny B.tf.[:eS 
of ye17ov~Cnil f1oimdc.r snd l o b s t e r  a r c  being considerod. 
sr;.t.rrcl o.f;hr)rc fire sncl1' h u t  i n p o r t f i n t  links i n  ?;ho chnin of i+!formn- 
t i o n  which h w  brrn csssmb-lod cshorc. 

"mhe n m i l o h i l i t y  of F, r e s c c r c h  vf?Eso1. suoh a g  tho  AJJ?J.TROSE ZII 
vrh,ich is equipped f o r  c f f i c S o n t  'h.andling, of' . o t t e r  , t r n . v l  n e t s  p r s s m t s  
an unecppl1..ed o m o r t u r f t g  ' t o  n'ttncly. fP6hory r o s m r c h  on a nr:vr b o s i s  I 

I t  p r e s m t a  %he o ~ , n o r t u n i % y  f o r  the d e w l o p e n t .  of n snnpling . tach- 
niquo which vi11 ?r:mit the d i r e o t  r?et;imation .of t he  fictiaR1 numbers 
of  m m v  k inds  0.C f i s h  of ~ 1 1  catohnhlo s i z o o  on the  hap.k. It w i l l .  
permi t ,  a t  t h e  sP.mw time, thv! vsasuremnt of sc.or?ral hydro?rnphio 
featvros  whlch are' t h o u r h t  t o  i r f l u s n a e  f i a h  pogulr t i o m .  I!crF:t;oforo, 
Chis complete prorrc?m hns bnsn impossibln.  
t~tckcd in romdr\bnrx~ ernjrs stxch RE by o s t i r m  t i n E  tho c.hundnnce. o f  fish 
cnd by trtryinr. W v e l o p m n t  of rt et;nndnrd sn.'m?linc t e c h n i q w  *:rith 
s n  o t ; t m  frt.--rl n c t  nnd. t h e  twc' of such n tocf:I!?rruc. t7irou';:hout. t,ho 
range of n f ish t;opilai;fon. could p;ncwn:r r:inn:r of t?i.e u r g r n t  problons 
i n  de ts rmining  th!? a f f e c t  of, f i k h i n g  on .l;?u-: hnddock, r ed f i sh ,  
o t h e r  fish populnt ions . 

.mh<; p r o b l m  hns bnyn nt- 

and 

mhe apcrr i t ion of t h c  hLW TF!OSC 117: r4t; first .  would bc confinrad 
mostly t o  Cho Vavf Enf;'hnd brinks which includo C.eor'iP,c:R Fank, Gulf of 
?%f.ns,md the v i c i n i t y  of Muntucket Shofcls. It is. f r o m  t h e s e  b n n h  
thr ' t  ~ ' e w  Encl.o.nd cntchcs n rmjoz! pfbrt of' it6 f i s h  and i n  t u r n  supplies 
the  count ry  w i t h  the w j o r  par t  of i t s  fresh cnd f r o z e n  f i l l o t e .  Our 
f l e e t  f i s h e s  t;hr; ?[om S o o t i n n  %nk8 too, but theso f i s h  p o p u l n t i p n s  
e r e  fi'ehed by the p e o p h  of Sovern'l o t h i r  rmtions.  
conse rvs t ion  here m8t bo 

;?oeo.arch nnd 
oooperntivo entc-qrisc2 nmonE 21~\ tions .'t 
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h d s o n  River:  In tho  7Judson Rlmr tho inorcosu ,in produceion 
of khti s h r d  f i s h e r y  hns bArn ha l tnd ,  n t ,  l e n a t  tornparcrFly. 
t n e u l n r  comt.>btxok staped by thc  f i s h c r y  in '  rocen t  p a r s  o ~ m O  s n f t e r  
30 yunra duriny; which tho f i s h e r y  romnined a t  nolr,r-dcplotion l o v e l s .  
Tho oo.tch suddanly I?OBB from 458,000 pounds i n  1931 t o  5,OOCJ,OOO pounds 
i n  1944. 
Wrf: l o a t  nen.rly 50 yeprs  t qo .  Woh tima the deol ino has been .much 
more r n p i d  thnn t h n  b u i l d i n p u p  prooess.  
Vrer(? taken from tht l  Hudeon populcition, In  19/16, only.3 million pounds 
Oould be obtgincd nn.d some j.nar(~nse6 i n  Konr hnd bcvn ntde.  T h i s  y e n r  
thcl o n t o h  dropped nrn in ,  b a r e l y  t o t a l l i n v  2 m i l l i s n  potmr\s,. The s t u d y  
of 8ovcrr.l thousrtnd sor , lo  i3o.mplrs shows t h c r c  hnvc bcan two r e o e n t  
;YPc!rs i n  v h i c h  thorn wn8 R p n r t i a l  f n i l u r o  i n  ) -&yroduot ian .  I n  1943, 
khca i n o r r . m n t  of younr shnd mc lcinrc t !w i r  f i r s t  s?wming m¶.i.,rntlon 
( v i r p i n s )  wno 1 f ~ s  thnn one h n l f  normnl Bieo, nnd nycnin, i n  1946, tho 
I n o r a w n t  of virK3.r.- vrner cixtremely lorn?. 
srn.11 yrnr  o1nsst.s hra rnr , tc~rinIL;~ rnduond Chp R i t e  of the Xudeon 
f)l-r-cr nowln+ ; jon .  
Aprfnc b-7 thri ? T m  York Consc rmt ion  Dnpnrtmcnt, 
Aturlii~d t o  b n r n  whothrr t h r  1947 slump i n  m t o h  wfi6 dw t o  S t i l l  mhre 
r0duct f .m ir ehl.1 S ~ E P  o-" tho popuI.r+Aon b y  n t h i r d  small inorcmc-lnt 
of' frircins+ 

The s p e -  

Rut now, we f i n d  thosc. gains dwindling much ne simikw Enins 

7n 1945, 4 m i l l i o n  pounds 

Tho !iooumuZ~ t rd  t .ffnct of two 

b. 1wySn o o l l r o t t o n  of' s o ~ l c  6 n r y l C 8  wns m d e  t h i s * *  
Thcsr socles o r i l l  bo 

Tho nr3.m of shqd held l a ?  a-e13 throiJch th? pcak of thc  run  t h i s  
Vonr, brhriny; nn n v o r n p  of 15 csn%s p r r  nound t o  tho  fishermen..  8 

Chr:anpr&e Bny: Zl.8 dntcrriinc.d from t h e  study of 4,001) t o  S,OOG 
Bcqlo snm~3lr1s oollc3ctod onoh yenr  the proc>ntf.g:e o f  o l d  shnd, in the  
Populci t i one  of somo Ik ry lnnd  riwrs, hns risen Srom lasa t h m  10 peroont  
of thg runs i n  1940-1942 t o  a p p r o x i m t c l y  30 perocnti i n  1946. In theso 
rivorn r q r e d u c t i o n  hc\s hoLn Good und tho f i s h i n l ;  r % t e  ~somowhct roduood 
l\:r l ioonsc  roduot ion .  
n o t  been rPduood h u t  m i n t r d n e d  n t  tho lcirol ~ '6 t r . b l i sh t \d  bcdforc the  
7 ' ~ 4 ~  7c:rnent P1r.n bfacr.mo off'c-?etivei, tht.1 nopulr.tions a p e n r  t o  btj- holdin& 
tlv i r  OF^ 

In o t h r  rivors, whnre the f i sh ing  e f f o r t  hns 



!.scord.ing t o  c c t c h  records  col l -ected by the' S t c h  of Naryln.nd RS 

r epor t ed  dvi l ly ,  vrcc;:kQr o r  mont t ly  by the f i s h c r m n  :is p t r t  of t h e i r  
o b l i c r t i o n s  as l i c e n s e  holders ,  $FA..; 1347 catFh of shnd vilis one m i l l i o n  
p o u n h  lr.r[yr tl.r:n th i i t  taken i n  1 O d l - 6 .  

I n  Vircini:L, t h e r e  nrc-, c A t  prcsL?nt, no r c s t r io t ' ons  on thc  critclziny, 
of shnd othe>r than  thoso of *\.le 1'. S. E n c i n w r  corps requir in[ :  thc1.t 
p r c s c r i b s d  chrnnels  be l n f  t c l e w  of n e t s  and roculn t ior ls  regnrd ing  t h e  
epncinq of nt , tss 
t k o  run i n  tho cTr,Lmes, 15 porpcnt  (1047) i n  t h r  l?r.ppc.h.annock, 20 percen t '  
($943) i n  the )\V!ttl;aponi nnd t'ork Rivfrrs, 1 2  porccnt  (1946) i n  thc Pnmunkey 
cnd 12  _nrrccint; (1943) i n  t-ho Chioknhominv. 

The o l d ( > r  f i s h ,  thore ,  mnke up 20 porcont  (1947) of 

"hls sp r ing ,  *he V i r g i n i a  F i s h c r i e s  Comisoion  requastad n Survey 
of the shpd f i s h e r i e s  of.  the  S tn t f i  t o  determine th.e:V~~.1.uc of p r o h i b i t i n s  
f i s h i n r  on thw spnminp: wounds.  ( i .  p r r t i f i l  r e p o r t  of t h i s  work is  con- 
t s i n r d  under Sub-pro jec t  2:. 
hmn,ock .River . . for  n ' surrcv of the  sprvninp: groimds there;. Snvoral ,  
yefirs n m  P s i m i l p r .  sumey  W C 8  m d e  'on the  Pfinur!key 3,iver.  ' ' L E  t h o  
s?7r,mIn[- ?rounds of  thnt r5:vor..oxtend i n t o  the Pnmunkcy Tndicn Reshrvn'- 
t i o n  Gnd those of the ?%tto,poni o r e  i n  R sirnilnr rnHervc.tion, it would 
he dWf i c u l t ,  i f  . n o t  imposs Sbln; * t o  c l o s e  thoso arms.  Such a c t i o n  
:vo!ild be opposed t o  t r o n t y  r i g h t s  of the Tnd.ims. Sinco thc  ?.%ti;tnponi 
cnd the  pmunkey rimrs ore  t r i h i t f i r i o f i  t o  the Voulk R i v n r  and provido 
t h e  .spfiwnfng jvdunrds f o r  the  shrid Z;k~.rt; pass up the Y'ork, it i s  appnrent 
t h n t  no th ing  crin be  done f q r  tlicse p o p u h t i o n s  by .thk m t h o d  proposed. 

me Stntle provided 0. hocLlt; on t h e  nnppa- 

The survcy skow8, f u r t h e r  t h r * t  littlt nould. he nccom7lished from 
t h e  c losu re  of tht- sprnmirtg f:rounde wi thout  nddi t i o n o l  ~ r o t e c t i o ~ s  

"kc f c n e i h i l i t y  of mrlr:in(.: juvoenflo shrd VMS dononstrptod i n  1941 
v i t h  subsoquent recPpturos  from t h i s  e z p c r i n c n t  in 19.14, 1945, nnd 1916. 
It was found tkl~ t f o r  4he mrrkf-d f i s h  to s i i r v i ~ o  t h e  tn,Tcinf: ope r r t i on ,  
they must bc! h e l d  i n  n ~hgs io1o: ionl  s n l i n o  s o l u t i o n  u n t i l  t h i r  vlrorindo 
hcaleil. V n t s  conducted dur inp  tho ?xi!-yipE of ,3uvenile shcd i n  t h i s  
f i s o n l  wrtr ip,dicrl tc.d tho fur thpr  imyortcncc of ncourrAkoly c o n t r o l l i n c  
thc: pH'of the hold ing  medium. 
t o  7.4, survivR1 1m-16 m t s r i 9 1 l y  improved, 

%cn the  p? of t he  medium vias a d j u s t o d  



One of t h o  d i f f i c u l t i e s  moounterod  i n  r m r i n g  juvoni lo  shnd 
to n size l n r p ?  cnoueh +o'trtg, hns beon tho  ncnidontn l  i n c l u s i o n  of 
PrPdotor  n.nd cor?p,etit;dr R'poies  of f i s h  i n  tho rmrinl ;  ponds. Tho 
undosirqhln f i s h  prabahly ham? !:c,inod aocess  t o  t h e  ponds i n  tho. oe;g 
O r  l a r v c l  atngos hy peas ing  throut7h t h o  aornens on the i n l e t  pipcis 
rind by bEiin7; trrippcd i n  tho hntohing jnrs where the sh~.cI or;@ are 
hntchod, 
vntcd.  Fonds were f i l l e d  with water whioh hnd bocn screened  a's usual, 
m d  then  the  ponds were c h l o r i n a t e d  h o m i l y  us ing  oaloium hypoohlori te .  
Followinp, t hc  d iss ipc i t ion  of the ohl'orino, the ponds were f e r t i l i z e d  
m d  Xnnooulated w l t h  dnphnin. 
Plnocd i n  wire bottom f lo r i t s  suspended 
wrc hatched,  the f l o n t e  wore tippod to Rllmr the f r y  t o  csoape. 
S u r v i m l  of %he shad 80  Pnr has bccn good. 
a l e n g t h  of ebout  3 inches  by Clotablnr a t  which tima they w i l l  ha 
marked w i t h  in t s rnnl  t r g s  t o  dotormino ocprin m o r t a l i t y ,  t ime of 
ocean e t n y  nnd mturity, 
of rc?oapturnd t w e e d  shad nil1 a i d  m t s r i c l l y  . i n  the i n t n r p r n t n t i o n  
of s c a l e  mvkin:rs n o t  now fulli undorstond. 
8hnd of %ovm nge w i l l  ho lp  i n  dotcrn in i r (7  which of nnny i n d i s t i n c t  
s m l e  nnr14nqys, on s c n l o s  oo l lno tod  from t he  ontoh f o r  spwning mnrk 
Pnnlysc:s, i n d i o a t o  yonr mnrks, Ponds whcro %ho juvoni lo  shad nro 
bofnK rnprcd  R r C  locatcla n t  the n a r r i a o n  L ~ k e  !Iatohnry n e a r  Chwlt.8 
C i t y ,  Virrrinin nnd h t  F n i r l a s ,  Ynryland. 
o o o p e r n t t m  proJect7 w i t h  tho  l%ryl%nd Rq-mrtment of 9osnaroh find 
Fdu cn t ian . 

This yenr  new prooedures f o r  r c x r i n g  t h o  shfAd vmre' inno- 

E?swly f o r t i l i z a d  e h n l  e r ~ , s  were then  
i n  the  ponds. After the o ~ k a  

Thhae, shcd should a t t a i n  

%e r o t u r n  of sonlo ample8  w i t h  the r a p o r t  

These sonlc! snmplcs frsn 

At F n i r l o o  Cthe work i6 n 

%t'lv f.lshrdrios f o r  shrd wfsrn l i n i t o d  t o  ast \ inr ino wnters  b u t  
v i t h  tho  inoreased  dnmand for shnd and tho doveJopmont of improvod . 
b i t s  and ccnr ,  t;ho f i shpry  fov shnd hns oxtcnded t o  t h e  ooonn. 
extens ion  hsa not o n l y  p r o l o n p d  +he season when ehnd MY be tnkprt, bu.t 

oontr ibueed t o  the -  ovnr f i sh ing  t o  whioh m o b t  s tooks  of shnd nro * 

W b j e o t  on tho ; t l n n t i o  CoQst. 
e r i e s  d r m  on ' ind iv idun l  spavminy; s t r enke  is not known, nor  i t !  it. 
known whioh occen f i s h c r s e s  drnw 

This 

Tho ox tvn t  t o  whioh bhogo o o ~ r m  f i s h -  

on vrhioh apawnin~ stroms, 

jrs a bnsis Par any mnnncoment pror;rnm ndminietuyed by the  Sto. tm 
f a r  b u i l d i n g  up nnd mnintalning c\ h i i h  level of p roduc t iv l ty ,  tho b o t n l  
outah f o r  vnoh s t roam's  s t o c k  nust b3 knoyn. BBOCUGB n l l  t a f y i n f f  dntr. 
w d  morphomntric studios indiontc? thc t shc,d on the I?tlr .ntia tanst re- 
t w n  t o  t h e i r  pnrent: s t r f i n m  on rPnohinK mturity, th t i t  pnrt o f  the 
ontch 
mtitorial, Howfivfir, u n t i l  shn'd oaupht i n  'oconn f i s h h r i o s  nr6 trnclod 
by t;ajy--ing, t o  t h o i r  streams of oriGirf, t h e r e  i s  no w e q  t o  dotormino 
on whic2; st;oclrs.:theso o o c ~ l  f i s h ~ r i o s  P.ro drnwinl; nnd tho oxtanls of 
thc:lr  vrithdrr?wnlr 
t h c i r  strrtnrn of or\Rin hne b'kcn tho lnok of Q suit;riblo tnq-ono which 
W i 3 1  bc.. p c t r i n r d  f o r  n t  l o e s t  97-10 ymr. Durlnc th in  f i s o n l  ycnr  the 
choek tne ,  developnd hy T,. y, 'Cnblr? hns btlm t o s t o d  on trout he ld  i n  
tmks  nnd $ w e  ~ v n r y  indioc?tion of hnviny, c long r c t c n t i o n .  Plnns 

tnkca w l t h l n  the rivm,r w\.y bo d o t a r m l n ~ d  from ontah  renord  

b i g p f f t  inpodimont t,o t'rnoin!; tho60 shrd t o  
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a re  now u n d e r m y  t o  m r k  ocenn cauzh t  shnd t'lis f n l 1  us in^ t h i s  chnok 
tap: t o  t r r c e  the s5rkr.m of o r i g l n  ' for ocnrn. c::urht s k d  o f f  the cons t  
of "P.inr?.  This oxpr r inen t  should n l ~ b  c i m  inform'tioxr on r r r t e ' o f  
t r r 've l  find the ' m i p n t o r ? r  b - h m i o r  of t;b* Ph0,d p r i o r '  to o n t s r i n g  t h c i r  
s p m n i n r  s t r enn .  P r w i o u s  expprimnnts hn-w not v, iwn t h i s  i n f  orrintior. 
9s t h  shrld h ~ v s  n o t  bwn t n r y d  u n t i l  thcy rintcr eat;uc?rinc vnt;r.rs. 

1. f w r v  l t lrgo number of f ishermen p t j r t i o ipn tc  i n  the f i a h o r y .  
2,. Jrer?r few of t h e s e  f i shermen 

t h e i r  QR t c h ,  
3. The f i s h e r i e s  i n  the  r i v e r s  vnry widoly i n  t h e i r  co-tch from 

season t o  senson, *rind from time t o  tine dur inq  the sw.80nr 
In s o m ~  sections of the rivc?r, shpd n r e  n i t  nvciilnhlo t o  
e x i s t i n g  f i s h e r i e s  bt.cn.usa of the  c o n f i r p r o t l o n  of t;ho r i v r  
bed . 
Dams Pnd p o l l u t i o n  a r e  manccinr: tho  p c r p s t u c t i o n  of shRd s tocks ;  

he; ,  nny rLcx)urc4to raoord  of. 

4. 

Sub-projeot 3--1ntordopnndencc of s+ocl.s of shnd nlony; thc I t l rn6i .c  Cowt .  - - -I - I"T- ---3 -I_ --- _1_ 

Considerchlc  time vx.s s p e n t  during t h ~  yefir i n  tHc n p p l i c n t i o n  'of 
tho discriminant f u n c t i o n  t o  rr04-c.l  dr\t;e i n  propnrn t ion  f o r  nL r c n o r t  on 
t h P t  phfisc O f  t he  s h d  RtudieSv 

Suh-pro j e c t  I--rq'fccts of ' P o l l u t i o n  on Shnd -~ - e - -  

Study df the shnd populntion of Cho De~avmrF: Xver v x s  g i w n  s p o c i h l  
emphr:sis in the proyjrm of t h i s  f i s m l  yer.r. ' T h i s  f f she ry ,  t;lk,ich pro- 
duced from 15 to.20 n i i l l i q n  -pounds ~d-mxfilI:r rAt; t h c  turn  of the  century,  by 
1946 WCLS reduced t o  69,000 pounds* The l%7 f i rpres  a r e  riot i n  y e t ,  b u t  
from r e y o r t s  *of 4nd iv idun l  f i o h e m e n ,  . i t  swms probcblu ,thfLt the t o t n l  
c a t c h  n i l l * . h c  even lowrjr than i n  1946. 

F o l l u t i o n  WIS found t o  be *the*rn%jor Ynctor cttusinl; thc dec l ine  
rind preirenting recovor:f of tho f i s h e r y  in t h e  Deli!Wr,re ,  n l s o  cL l i n i t i n c  
f a c t o r  i n  t h e  product ton  of  srmc? o t k r  rivers. 
of po l lu f ion  is prareqix is i te  f o r  rC!stordt i tn  of . tho f i s h c r v .  Public 
opin ion  is domandinc rbRComent of pr r l lu t ion  on nnny,ground.s r.nd it s c c m  
rFLther ccr t r i in  tk t  fiorio ?roGrccs ~ 5 . 1 3 .  b e  rmdc w i t h i n  t h c  n r x t  feor y y ' f r c .  
To what extent r,bnCwwnt nuat be c a r r i e d  f o r  t;hc bonnfit of shr,d i r ;  no t  
y e t  knovm . 

In t h o ~ D c l c w t r e ,  n b a t e m n t  



In  "'nshini.ton l ~ t  Scptembnr n t  n mmting of the  Wohn ioa l  
Plcnninf; rmd Coordinati.on Conmittt?c! of tho T ) i ? r i s  ion,  at;%ended by 
mernbors of tho  % t e r  P y n l i t g  Section, tho Pfddlo : t l w t i c  Sec t ion  
find the Oyster InvestiEntion, a proprim f o r  t h o  s tudy  of p o l l u t i o n  

it o f f o o t a  the shrdYish t . ry  i n  the D n l r t ; S ' ~ r ~  River was disousscd. 
Tho pragrnm I n t e r  vas s t a t o r 3  i n  d o f i n i t s  tvms cLt FL msotini; i n  Rur1inf.l- 
ton, 11. ,T., nttendod by D r .  Georg:o '?ounsofnll, reprcscnt ing  tho Chicf 
of the Division, hy 91. C. Neville,  Fliddlo At lnn t io  Seotion Ckiof ,  
by ,*is8 Loualln 5 .  Cnblc, In  C h r p  Shad Investicntion6,nnd by D r .  
R O  "kstfnll,  I n  Chargo, 7'hti=w nunl i ty  Sect ion  nnd three  of hi8 
Rss i s t cn t s*  It 'vias RKreod t h n t  n o t  only s h a u l d ~ i n f o r m t i o n  he oh- 
t n insd  on t h o  e x t e n t  nnd typo of po l lu t ion  i n  the Dolnwmo, hut 
f'jspooinlly oxpwiments should bo mndc t o  lcfirn tho  rnnp;es of tolomnco 
of fihnd, o r  othc'r cxpnrimontnl f.ish, t o  d l f f o r e n t  Rmounts of spoo i f io  
Pol lu tnnts  i n  o r d w  t o  dotormino tho stnr.dnrds of v o t e r  qur,lf.ty 
roquirod by shnd and arhothrlr thn stnndqrds pronosed by Inaodcl nrn 
Buff i o i e n t .  

Reonuse of the po l lu t ion  i n  tha I$;'lnvmrat the  only por t ion  of th9 
fihnd npr\wnj.nf; f ro i inds  4.n 'thnt; r i v e r ,  wkcro shnd may e p n h  sucooasfully, 
is R s t r o t o h  nhovn P'ilforct, Ponns.irlvmin, which hogins npprox$mntoly 
130 n i l e 6  Rhovo J'hilndolphin. 
were tnkon { in  t h o ,  plnnkton at sovcral nppnrontlv sqi.tnblo locat ions be- 
b o c n  P h b d o l p h i a  nnd Squinunk, n l l ,  bu t  onr: of the CF;F;$ taken'bolow .. . . 
ldilford wore dand i ggs  C 

Delnmrwu, kho "'ntnr Qurd i ty  Soation'oxprossed thu 'opintoh' (Prater . I ,  c?uhlity . 
8tudSes of the . Dblntv~ro *. River with rctfer&nca t o  S~c,,d Xigrntion,, by' 

"'Tho mn j o r  d i e  turbine o h s r a c t o r i s ~ i o " '  wfis low 'diss'alved oxygen, during 
the po r iod  of the ,sprini: mipwt iqn  of a d u l t  shrtd t q  thc spnwning 
mounds nnd of t he  fn11 mlcrntion 'of'younE;'.shnd from t h s  nursery 
f:roun'ds t o  tho 8r.n. Tho nrsn of' flross poll%6iQn vhs found i n  'tho 
'XI rni'les from Pcnnsa i l lo  io Trtsnton. In t h i s  n r m  the d isso lved '  
o x y ~ c n  oontcnt of t?ie w n t a r  i's dftcn le'se Ohnn 2 'p.p.m. E ~ p r i ' m n t s  
Of t h o  V?tfir nunlity Soatjon involvinqL s,tud,ioq of the  o f f o Q t  .of w t e r  
Qf lev; o x y p n ,  oo+n&nt .on youny: shad slfmmd 4hht <hay oomcnbo $0 d ie  
In wntws oontciinific 6 p,p.ril Cntoh moo'rds nnd'tho p lmkton  snmplea 
8hov t ha f  somo s k . d  pnss throueh the po l lu t ed  Fonnsville-!!'renton r.rm 
i n  s p i + x ~  of the lovr axyi".cn oontont nf the wntcp. This spr ing  the up- 
Fiver f'inhctrmrn hnd tho bnst s c n ~ o n  i n  acvornl ynnrs, 
prohnh,lg nidod  by f l o o d  mtrw improv+nl; tho f.,cnornl condition of tho 
m t c r  . 

hlthough i n  1941 aid 1945 ~ h ~ d  f3ep6,- 

P , f t u r  $mnking R suraoy of' thd  pdl \u t ion  i n  t$l 

E l l i s ,  ?'., 9. -E., t":CJstffAll, D.' i:. ~ e y q ' r  and V. S. Plcttnez-1 twt: , .  

Tho f i s h  werc 

pollutiop. nhntenent, i f  confinod t n  t:io Pannsville-Trenton nrm, 
w i l l  pormit nore c\dult shnd t o  pass up thn  r i v c r  b u t  w i l l  not opon 
up tho axtensivc p o t a n t i n l  spnwninp r;roiincts frorl Philndolphin t o  F'ilford. 
Fsports htw? h w n  r o o o i v r d  t h p t  svoh hnrdy f i s h  as onrg n r n  k i l l c d ,  
n t  t lmca  hv  po l lu t ion  i n  tihSs stretch of  t h o  river. 
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The dissolved oxygen oontent of the m t e r  here WRS t e s t ed  by the 
Fcitcr Qua l i ty  Section fin? vrtxs found to be well within the l i m i t s  of 
t.7lerance 'of shad. %e toleranoe qf shad ecp;fi; larvae nnd adul t s  f o r  
chexiiictxl cdnst i tuents  of' the water will reqtiire fu r the r  study -to* deter- 
mine the  cause of these up-river deaths of 5 h A l  in a l l  etages *of de- ' 

velopment f r o m  the egp, t o  the Rdu,lt, find even of more hardy f i shes ,  * 

Fefbre +;he 8he.d fishery i n  the. Beluwara River .my be reetorsd, 
usfible ap$in t h e i r  spawning &rourids 

I C  loons i n  the form,oF a 

i t  w i l l  be: necessary to  render 
i n  t h e i r  enCirety.In addi t ion t o  pollution, there is another grave 
threat t o  the 
proposed 115 fo.ot dam a t  l!*nllpnok Hend, 
thctt would TesrnJt from the creot ion of the dam would destroy both the 
present and po ten t i a l  spnminl: arms 8.0 oomplotoly t hn t  r e s to ra t ion  
of the f i s h e r y  would he impo8sihl.e. 

aohievement of t h i s  goal, 
Tho ohrages i n  the rivor 

?est?ration of the shhd fishery of the nolmvaro vrnulrf add ,mil: 
lions of pounds of f i n o  f i shc ry  Troducts t o  the nntionnl d i e t  m d  
frorn k r n  t o  three mi l l ion  do l l a r s  to the nnnunl income of  tho De3nwcu-e 
Qiver fishermen f r o m  n 60 t o  75 mil l ion doll.nr industry. 

Reaor t e  i n  nrennwn't 5 on 

LouellR R. Cable hns hcaen working on nnnl?isfs of da$a f o r  R 
r epor t  on the s b d  population qf' the Eudson Rimr as ohserved s ince 
188rS. Also i n  prcparntion are ,  a r epor t  on %he method of eoal13 
a n ~ l v s i s  for datermininp; ago cmpas i t ion  of tho f i she ry  end total 
mortp.lify rntes; and a mper on the "3aooti of. Shed nccurring .on the 
Atlantic C a ~ s k  of the ITnifzd StFttes ." 

Tdgar, H+ Hollis hr)e n mnueor ip t  on the ' '?figrations of Shed i n  
CheeEipGake Bay ue+ Determine4 from Returns .of Tag5 .'I 
some time tnbulnting r nd nnalyeing the dnOa Tram tfigging experiments 
i n  the 'Hudson Riven find d o n g  the EScvr Jursey C o n s t ,  

He nlso hns apent  

A. t M r d  mnusorip3: %n *prepnrr%tion aancorns th resul.ta of un 
experiment i n  whioh juvonilr? ehcd were Mggod f'm the f i r s t  t im.  



rR3AT t lKi3S FIS'EERY IWYESTIGllTJO7\TS, John Van Ooston, Chief o'f Sec t ion  

G'!Y~m"lL 

The two ma t t e r s  of pnrarqotikrk; i n t e r e s t  t c  the Great T,akes Sec t ion  
durinpl t h e  f i s c a l  y e a r  1947 tvwo t h o  t r e a t y  w i t h  Canada f o r  t h e  e s t ab -  
l i shment  of ' i n t e r n a t i o n a l  c o n t r o l  of t h e  G r k a t  Lakes f i s h e r i e s  and t h e  
program f o r  t h o  con t ro l  of  t h e  sea lamprey i n  t h e  upper Groat Lakos. 
Unfor tuna te ly ,  complataly s a t i s f a o t o r y  progress  cannot be r epor t ed  i n  
e i t h g r  I 

S h o e  Apr i l  22 ,  1946, when P res iden t  Trumm fopwardod t h e  "Convention 
batwcen the United S t a t e s  of Amerioa and Canidti f o r  the*B%vbI.pment, 
P ro tec t ion ,  and Consorfrntion of t h e  F i s h e r i o s  of t h e  Groat Lakes t o  t h e  
Sunnto f o r  advice  and  sonsent on r a t i f i c a t i o n ,  no. f u y t h e r  .aqtl.on has  
taken p laco .  
G i p p  Relations Eommitteo, nnd %he oponlng 
In. t he  mdantimo members of t h e  Great  Lakes t a f f  have &evo%o d o m  s idorn-  
b;le t i m s  t o  t h e  p repa ra t ion  o f  rnator inls  ' t h s t  w i l l  bu nocbsd whbn the  
hon r i n  g s a r e  ha 1 d.'.' 

Tho t r e a t y  i s ,  howevur, on tho  Figunda of  tho  Senate  For-  
hea r ings  i s ' a n t l o i p i t o d  soon. 

Liok @ funds  h a s  provontcd'  a l l  bu$ 'smhll-sotile p a r + i o i p a t i o n  in  
t h o  &ha4 lampray'  p h g r a m ,  a booparRt3vo pr0:jdot.a bf ShTe ServPdo,. $he' 
G r o u t .  Lnkes Skate'&, and th6 Fravincu. of Oritarid; ':Money fop t h i s  wurk 
wab ab thor i ehd  Whoh t h o  Prbsirlunt s igned  3; ,J: Res, 866. on August? 8,.  11946, 
but no appropr ta t iof i  wan ma& f o r '  th6' hast .  fXbciil yt3nr:. Wttxiled plRns 
of o p e r a t i o n  have bbdn' d r a m  up, hohsver, so ' tha ' l  a c t i d t i o s -  o m  be 
s t R r t a d  k i t h  a minimum of & l a y i  onoe funds '  $0' 'hecoma fivaileble. 

During t h o  prist yonr t h o  Groat Lnkos staff mfiddc subsemtin1 progress 
i n  t h e  complction of r c p o r t s  on vnr ious  p r o j o c t s  eomc of which woro 
i n i t i n t o d  n o t  n fow yonrs  EO. 
proof ,  t h r o e  a r e  completed an& i n  t h e  hmrls 'o f  t he  e d i t o r ,  and one, 
n e a r l y  oemplete, has been accepted  f o r  puh l ioa t ion .  York has beeq 
resumed on o t h e r  T r o j e o t s  t h a t  were l a rge ly  susponded during t h e  w a r ;  
r enorks  on some of these  should  be oompleted dur ing  t h e  ooming f i s o a l  year .  

A t  t ho  p reson t  t ime t h r o e  papors nre i n  

The few oont inuing  p r o j e o t s  t h a t  it i s  poss ih l e  t o  oa r ry  w i t h  t h e  
l i m i t e d  o ta f f  and f a c i l i t i e s  o f  tho Great Lakss have boen main ta ined  
wi th  a minimum of j n t o r r u p t i o n .  
lda t r o u t  i n v e s t i g a t i o n s  (with t h o  S t a t e s  of MinnssoCa, 'fi!isoonsin, 
I l l i n o i s ,  Ind iana ,  a n d  h?iohigan, and t h e  Provinoo of On ta r io ) ;  t h e  
annual sampling of  t h o  p r i n o i p a l  oomnoroial  spec ie s  of Lake Erie t o  
dotermine s i z e ,  age, and  yoa r -c lns s  composition; t h s  o o l l e o t i o n  of 
soales f o r  t h a  s t u d y  of f l u o t u a t i o n e  o f  age a n d  growth i n  t h s  yollow 
perch and l a k e  hi j r r ing of  Saginuw RRY; the  aooumulu9ion of data on the  
age and growth of t h e  smelt  i n  var ious  Great  Lakes wate r s :  
t i o n  of t h o  pounda and mluo of t h e  oommcvoinl produot ion i n ' t h a  United 
Bta%ias ,waters  of +ha Cfrent Lakes ( p r o j a o t  i n  ooopornt ion w i t h  t h e  
D i v i s i o n  of' Comfiorcial R s h s r i e s ) ;  annlysis of l o o n 1  f l u o t u a t i o n s  i n  
produotion, f i s h i n g  i n t e n s i t y ,  and tho  a v n i l a h i l . i t y  of  f i s h  i n  tho  S tn to  
Of Michigan mCers of t h o  Grea t  Lrlkos. 

Among t h e  so pro  jacts are  : oooperat ive 

t h e  oompila- 
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Two f i she ry  fellows have beon assignod t o  the GreaS, Lakes labora- 
t o r i e s  f o r  t r a in ing :  &, :Vapor T o r r a z s s  of Bolivia ar r ivcd  i n  Ann 
Arbor GII January 16, 1917, And Yr. %ria ,3nrrnda of' Peru on Jmo 9,  1947. 

As i n  previous years  tho work of our Groat takes sact ion.ha8 been 
oharacterieed bi: a c t i v e  cooperntion with othos Fodord and I State  agencies, 
educational i n s t i t u t i o n s ,  oonsorvqtion groups, and other organizations. 

The Uriiversity of Idiohigm continues t o  provide the .  Gr6at Lakes 
seotion with offioo snd laboratory space and storage f a c i l i t i e s  f o r  n 
m r  n ~ d  f o r  equipment. This considerate trestment i s  a l l  tho mere . t o  
be apprealated a t  tho prosent time when t he  UFriverstty's, f a c i l i t i e s  
are so b$dly wertaxed ,  

Rev iw of Reports .in .Press or Accepted fo r  Publioation 

ft ldcrtnli ty of Smelt (Osmerus mordnx, Mi tohi l l )  i n  Lakes Huron and 
Biichigan,: during the  fall ~ m t - 1 9 4 2 - 1 9 4 3 , f I  by John Van Oosten, 
i n  proof, t o  appear in.Trnnsaotions of the American F i ~ h ~ ~ r t e 8  Socioty, 
Volumo 74. 
deta i led  owmidorstion of a l l  possible cuu5at3 of tho phcnomonal mortal i ty  
which dustroyod a l l  but  Q few stragglers i n  the  v a s t  s m o l t  pppulatlons 
of Lakes Huron and Michigan l e d  t o . t h e  oonolusion t h a t  death w a s  t h e  
r e s u l t  o f  dimase(bsoter ia  or  virus). AlWough d i reo t  # e d d e n o o  of  
d isease , i s , l aoking ,  a l l  ofhsr  oausea ban be ru lod .out  R S  inaons is t sn t  
with t h e  faota-the manner i n  whiah tho m y b l d t y  spread, t h e  death, of 
smelt under a wide k r i o t y  of',condit$ons, the f a i l u r e  of the mortakity 
t o  reach inland ltxkos t o  which passage of f i s h  from tho Great h k o 8  . 
was blocked, an?. so on. 

- 4 

A aaroful analysis of circumstances relating t o  and a . 

The smelt mortality d c a l t  a aovore blaw t o  tho nationfs oiar t imo 
food-production program., Tho t o t a l  l O S 6  of y io ld  from 1943 through 
1946 was s s t @ ~ t e d  128 fibout 50 mil l ion peunds. 

Some recovery f rom tho mortrzlity WM observed ne early ns 1946. 
I t .  wft3 ostimated th3 t  barring rocurrmoe of $he, epidemio complots o r  
near ly  oornplclte rooovery might bs ,possible  %y 1948 o r  2949, 

In  Groon Bny t h  morttxl:ity was fo1lowsd:by a gignif ' icant incroaso 

l t3is t r ibui ion,  .a'tmdtmoe, and spawning geason and grounds of t h e  

in t h e  growth rate *of  smelt. 

k iy i ,  tcuoichthys k i i i  Koolz, in hkw iaiohigm," by Ra1ph;Hile nnd 

the American Fishsric-6 Society, Volume 74. From Thy., through November 
Lake gichigan kiyI.8 cha rac to r i s t i c&l ly  inhabi t  depths of 40 t o  50 fathoms 
o r  grea te r ,  ,Thew is evidonoo t h a t  the  occasional ponatration of re ln-  
t i v d y  largo numbers ,of kiy i s  i n t o  shrzllowor wator is %ha r o s u l t  of 
oxasp t iond .  hydr.ogra?hic ocind$tions involving t h ~  diaturbmoo of con- 
siderqble mss8s of water. 
p e e s  C. ) canuot o x p h i n  t h e  ooncentration of k i y i s  i n  .deep .water a8 
rctzdings only a f rao t ion  of  fi degree higher o x t 8 n d e d . u ~  t o  dopths of 
l ess  than 30 fathorns. Possibly the d i s t r ibu t ion  of food organisms 
o r  ? prsfcrenoe f o r  grnqter prcssurit, dnrknoss  and quie t  wator my 
sccount f o r  t h o  kiyi's dis t r ibu t ion .  

Hilary J , .  Daason, rL. 8 now i n  protjf mid w i l l  apponr i n  Trpsao t ions  of  

Tomper@turos ( in  the  naighbwhood of 4 d p t  
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Tho %buidsn.co.of t h o  k i y i ,  oxcopt R S  r e l n t e d ' t o  dbpth of wntor ,  
W a s  m o r u  o r  3.oss uniform throughout tho  g r o a t  con t r a1  bas ins  of Ldco 
DPichiGnn. Thoy forci soarm, howover, i n  t h o  no r thons to rn  i s l a n d  reg ion  
whoro t h o  c u r r e n t s  of n hydrographica l ly  complux cirm 'may oron* W - S U i t R -  
b l e  condit . ions 

I n  9 ohnr t  showing tho  guogrxphicnl d i s t r i b u t i o n  of  t h e  k i y i  i n  
Michigan, 89 now l o c r , l i t y  rocords  were added t o  t h e  22 prev ious ly  

rocor0i:d. 

Sprwning bogiris i n  l a t o  Ssptilmbor nnd cont inuos  through nt l m s t  
tho '  f i r s t  w m k  o r *  two of Hovomber.' Tho peak of a c t i v i t i e s  is i n  t h e  
l r l t t a r  half of  October. 
snmc dapths  ooctrpied by k i y i s  dur ing  tho  .suinmor." 

J5chig:inJ" by HiSnrry J; Decison and Ralph B i l & . i s  i n  proof and w i l l  
nppsar  i n  Trnnsaot$ons o f .  t h e  Arrmriobn F i s h e r i e s  Sooie ty ,  Volume 74. 
With:tl io oxcsoption of the. h l o a t o r  (I,. hoy i )  t ho  k i y i  i s  +he smallest 
and most 'sl@wl,y-(growing of t h o  chubs'. ' Fijmiles do n o t  at tairi  a t o t a l  
lcngkh of 10 inches  wt i l  thd f i f t h  yqnr o f  l i f e  or ninles u n t i l  t h e  
s ixth. ,  *Aside from the.  somowhat sloymr growth i n  wbikht of thd  Pojc 
I s l s n d s  k i y i s  (whiqh a r e  ' r e l a t i v e l y  l i gh t j  f d r , , t hd , i r  l ength) ; '  nb re- 
gional d i f f e r e n c e s  o f  growth r a t u  co1d.d bja 'demonstrated., The seasbri's 
growth probably bogins some I time, i n  Iulny nnd,, rntjs? o r "  a l l  oi ' thbr&rowth 
i s  complaSed': by t h o  und:.a$.'Auguat9 'youiztr,ai-Lkke"~iohip;an k i k i s '  r-tyornpd 
smal lor  an,d q l d e r  k i y i s  'lnrgor . t hen  LAlm .Ontnr$o' f i s h '  of' bierasponding 
age.  

S p m i n g  grounds a re  widosprond and n t  tho 

"Ago and growth of th.e k i y i ,  Louqichth'ys k iy i ,  K O O ~ Z ,  ,Xn Lake 

Ap-croup I V .  dominated tho  3931 samples from sou ths rn  Lako Michigan 
and ago-group V tho 1932 ool lao t ion ' s  from nor t l i s rn  b k o  Niohiean. .A 
t r e n d  WRS not iconblu  toward an i n c r m s c  in' nvorngcj age from sou th  t o  
n o r t h ,  

Monsuromclnts nf thousands of lciyis ruvonled t h a t  ohub g i l l n e t s  
war0 muoh more s e l e o t i v o  wfth r s s p e o t  t o  numbors of f i s h  than wi th  
r o s p o c t  t o  s i zo .  To givo ono ox%mplu, i n  1930-1931 t h e  2-3/4-inch'mesh 
n u t s  took  kiyis  t h n t  w'jro only 9 .1  inah  longor  thrm thoso i n  2-1/2-inoh 
mcshos h u t  cap turud  l z s s  thtin onamfourth CIS nmny. On t h o  o thor  hnnd, 
t h o  sizo d i s t r i b u t i o n  of f i s h  on t h e  grounds must n f f a o t  oonsii lorably 
thw s i z c  of f i s h  t skon ,  f o r  g i l l  n e t s  f i s h a d  i n  no r tho rn  Lake Michigan 
i n  1932 oupturod k i y i s  tha$ avorngod 0.2 t o  0.4 inoh longor  than  t h o s e  
trzkcm i n  thu 8nmo muahoa in  SoUthkJrn Luke b?iohigm i n  1930-1931. 

In  both t h o  o e n t r a l  bas ins  of Lnlco Miohigsn tmd i n  t h e  n o r t h e a s t e r n  
i s l a n d  rogion (whuru k i y i s  war0 l i g h t  f o r  t h e i r  lr jngth) tho  woight  i n -  
croasod t o  % powor s l i g h t l y  Groator than t h a  oubs of thc  length .  Con- 
d i t i o n  ( K )  i na reasod  dur ing  t h o  summer t o  A ponk i n  August and oarly 
Sop tmboF  Rnd then docl ined  up t o  tho  timo o f  most ao t ivu  spawning 
(Oo t rbs r  and e a r l y  Ncvombcr). Spcwning i t s e l f  was accompanied by an 
a d d i t i o n n l s 1 4 s s  of abqut  1 2  pa rcen t  of tho  body weight of fomalos and 
of somowhat l e s s  t han  2 purcont  of the weight  of  males, 
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Females were s t r o n g l y  prodominar?t i n  a l l  c o l l e c t i o n s  b u t  wore 
r e l a t i v e l y  more p l e n t i f u l  i n  t h e  summer (90  p e r c e n t )  than  dur ing  tho  
spawning p e r i o d  (75 p e r c e n t ) .  O f  more than-6,000 k i y i s  examined, on ly  
11. were irr,mature. 

1 , i t t l e  e x p l o i t e d  i n  t h e  e a r l y  f i s h e r y ,  t h o  k i y i  has  become i n -  
c r e a s i n g l y  impor tan t  i n  +,he commercial catch as  t h e  l a r g e r  chubs have 
d r c l i n o d  i n  abundance and mesh s i z e s  i n  chub g i l l .  n e t s  have been do- 
c reased .  ? r e s e n t  r e g u l a t i o n s  on mesh size and c l o s a d  seasons a f f o r d  
tho  k i y i  good p r o t e c t i o n  bu t  o f f e r  no guaranteo a g a i n s t  dep le t ion  from 
ovor f i sh in  g . 

"Turbid i ty  as a f a c t o r  i n  tho  dacl ine-of  G r o a t  Lakcs f i s h e s  w i t h  
specirrl  re fe ronce  t o  Lake E r i o , "  by John Van Oos tm,  was submit ted t o  
e d i t o r  and accopted  f o r  p u b l i c a t i o n ;  t o  appear i n  Transac t ions  of t h o  
American F i s h e r i e s  Soc ie ty ,  Volume 75. 
r e f u t a t i o n  of  t h o  w i d e l y  pub l io i zed  t u r b i d i t y  theo ry  of Langlois  which 
holds: 
Lakes f i s h e s ,  e s p e c i a l l y  i n  Lakc. E r i o ;  th8.t t u r b i d i t i o s  havo r i s e n  as 
t h e  r e s u l t  of i nc reased  s o i l  e r o s i o n  i n  a g r i c u l t u r a l  r eg ions  d ra in ing  
i n t o  Lake E r i o  t h u s  rendor ing  it akl unsu i t ab le  h a b i t a t  f o r  F i r s t - cho ico  
s p e c i c s j  and home  t h a t  m a t e r i a l s  c u r r i e d  i n t o  t h e  l ake  by t r i b u t a r y  
s t reams and not, d e s t r u c t i v e .  f i s h i n g  p r a o t i c e s  must be h e l d  r e spons ib l e  
f o r  t h e  dec l ine  of the  f i s h s r i o s .  Demonstration of t ho  i invrl l idi ty  of 
Langlo is '  views i s  e s s e n t i a l  t o  t h s  f u t u r e  wo l fa re  o f  t h e  f i s h e r i e s ,  
s i n c e  acoeptanoe of his t h e o r y  would e n t a i l  t h e  abandonment of t h e  
v i t a l l y  impor twi t  s t r u g g l s  being waged. by c o n s e r v a t i o n i s t s  t o  c o r r e c t  
f i s h i n g  abuses  on t h e  Grea t  Lakos and b r i n g  tho  f i a h s r i o s  under sc ien-  
t i f i c  managsment. 

This  pripor was propared  a8 a 

t h a t . t u r b i d i t y  is the  major f a c t o r  i n  t h o  abundancro of Groat 

Re fu ta t ion  of t h e  Langlo is  t u r b i d i t y  t h e o r y  'was mndo along t he  
Following &;or l i nes  of argumont : 

(I.) FisheG a r e  f z r  morc tolorani ;  of t u r b i J i t y  t h n n  i s  cormonly 
beliswrl. T u r b i d i t y  v&l.lxes in  t h e  Grmt Lakt:s n r u  far  t o o  l o w  t o  
a f f e c t  a d v e r s e l y  t h e  product ion of f i s h .  Even i n  LRko Er ie ,  t hc  most 
r o i l y  of tho  lakes, t h o  mean m-inual va lue  f o r  i n shorc  w a t o r s  i s  only 
37 p.p.m. For  April-Eay, rconths i n  which many fishos spawn, t ho  moan 
i s  somewhat g r e a t e r  (57 p.p.m. ) b u t  s t i l l  rc ln*t ivc, ly  low. 

(2,  Gonkrory t o  Lang lo i s '  reponted  f i s so r t ion ,  t u r b i d i t y  i n  Lsko 
Erie i s  dccYoasing r a t h e r  t han  increasing. -3 Comparisons of vcilucs bo- 
f o r a  1930 w i t h  t h o s o  of 1930 m d  l a t e r  r::.vual n drop i n  . t ho  aiinunl 
mean from 42 p.p.m. i n  t h e  f o r m r  p e r i o d  t o  32 p.9.m. i n  the  l a t t e r .  
For  Apri1-1ky t h e  change was from 72 2.p.m. i n  tho  o a r 1 . i ~  t o  46 13.p.m. 
i n  t h e  l a t o r  per iod .  I n c r e a s i n g  ' t u r b i d i t y ,  t h e r e f o r o ,  cannot  pos 8ibl.y 
account  f o r  the d e c l i n i n g  abundanor; o f  fishes. 

( 3 )  Evidence that stream-barns suspensoids  from a g r i c u l t u r a l  
r e g i o n s  causo th  t u r b i d i t y  of w e s t e r n  Lake E r i e  i s  weak and incon- 
c lus ive .  Ifiuch more a o n s i s t a n t  w i th  the  f a c t s  i s  t h e  b o l i o f  t h a e  wind 
a c t i o n  i s  t h e  major c a u m  of t u r b i d i t y  and t h n b  bank e r o s i o n  on tho  
l ake  i t sd l f  is, thi.: p r i n c i p a l  source  of susponfioids. 
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( 4 )  ThoPe i s  ovory i n d i c a t i o n  t h p t  fpa!:o Er ie  offors an' axno l lon t  
n o t  an  unsu i t ab le ,  h a b i t a t  f o~ f i s h .  Plankton product ion is . . r ioh, ' tho 
growth of  f i s h  compares most f avorab ly  w i t h  that; i n  o t h e r  waters, and 
d e s p i t e  sevdre d o c l i n e s . t h e  ou'tput of t h e  f i s h e s  thomselvos i s  s t i l l  
reasonably  high. 
t u r b i d  w e s t e r l y  regicm. 

c l a s s e s  f a i l e d  t o  r e v e a l  any c o f r e l a t i d n  botwoen t u r b i d i t y  .and t h o  
success  of reproduct ion  o f  the p r i n c i p a l  commercial spec ies .  O f  
p a r t i c u l a r '  i n t e r e s t  herti i s  t h e  oomploto f a i l u r e  of  Langlo is '  much 
pub1 i o i zo d p r  ogno s t i caCi on t h a t  e xc ep ti m a l  1.y cltr ong ye ctr o l a  s so s 
would be pro'duaod i n  1941, a ye& w i t h  unusunl1y c l e a r  water  dur ing  
tho s p r i n g ,  

Fur thern ioro , ' f i sh  product ion i s  g r e a t e s t  i n  t h o  more 

( 5 )  Extensive d a t a  on ago oompos'ition and  t h e  e t r s n g t h  of y e a r  

( 6 )  The proof of i n v a l i d i k y  of Langloist. t d r b i d i t y  theo ry  t o -  

!%nd&ce l e a d  i n e v i t a b l y  'to the  oonolusiorl t h a t  o v e r f i s h i n g  4s t h e  
major ccluge of  d e p l e t i o n  of the  Grea t  Lakes f i s h e r i e s .  

ttp; wi th  repdated  a s s o c i a t i o n s  of i ho roas ing  f i s h i n g  prossure  &nd de- 

~ 'S txmdard imt ion  of methods bf explr,essin,g .lbngths"Pln:il' wbikhtk' of 
by Ralph R i l e  was au/bmitt@id t b  e d i t o r  md. .aooepted  f o r  , pub l f \  

oa t ion  i n  Transaot iona ,  of tbe  AmorXcan FishoFi'os' S o o f d y ,  Volume' 75. 
Var ia t ions  i;n tho msthod of measuring t h e  longkhs of f i s h  and  i n  the  
u n i t s .  emp1oys:d .oxpr.os.s bo th  l eng ths  und we'fghta are'" ~'ma$O,r' ' sohrce 
o f  inoon;anionce t o  United S t a b s  and Cf-inndian. f ishocy.wo'r&eri  i n  , thu 
u8e of c u r r o n t  l i t o r a t u r o s ,  
t h e .  m e t r i c  system Of wei .gh ts ,  .al?d':msahuros i s  a n p o c i a l l y ' . t r o u b ~ e s ~ ~ ~ .  
A f t e r  a reviosr of t h o '  g&ne.sal.' pobl.cm 0.f' s tnndf i rd iza t ion  akd 2' oonsid- 
o r a t i o n .  of' arguments f o r  and a'ga'ins.t; vhr ious 'pFoceduras ,  it .,vas 'rwobm-' 
iiiondod t h n t  i n  most of our  f'iahory' work 'wo (1):empfby .tho t o t a l  l onk th  
(dctfinod a8 tho d i s t anco  from tho  t i p  of t ho  head, mouth closod,  t o  
t h o  % i p  of t h e  t n i l  w i t h  t h s  l o b e s  oomproshod t o  givo t h o  m r i i i m u m  

I n a b i l i t y  t o  Chink readily in  terms of 

p o s s i b l e  Rystem of weichts  hrid 
muasurumcnts t o  expres s  
informat ion  in  both was roconimcnded f o r  
our  mors formal papcjr6, and t h o  d e s i r n b i l i t y  of u s ing  t h o  m e t r i c  system 
on ly  i n  c e r t n i n  h i g h l y  technical .  n r t i c l o s  o r  i n  s p o o i a l  s i t u a t i o n s  was 
raoognizod. 

of' a t  l e a s t  t h e  key 

Gr;lnter un i formi ty  i s  ncLiderl also i n  t h e  rjxprespion of q y s ,  
i n . t h o  p rosun tn t ion  of morphonstr ic  and o t h e r  d a t a  on lakes and 
stroams, m'd i n  tho  c l a s s i f i c n t i o n  of  khu prodticts of f i s h - c u l t u r a l  
vs t sb l i shments .  

"The nge, growth, rind bathymotrio d i s t r i b u t i o n  of t h o  b l o a t e r ,  
Lcuoichthys hoyi  (Gill) i n  LRko Xichigan," by Frank W. Jobos,  was 
m t 7 t o d o T  Liditor m d  acceptad  f o r  pub l i cn t ion  i n  tho  PRpors 
of t h e  E5chignn hcndomy o f  Scionoos, Arts and L o t t o r s ,  Volumo 33. 
Tho b l o a t o r  is t h e  snlalleet and most slow-growing of thu Lake Michigan 
chubs. 
length a t  tho  and of 6 yorirs o f  l i f o  wns only 8.9 inchtjs f o r  t h o  mnlos 
:md 9.2 inchos f o r  tho  fl-imnl(>s. 
* w r o  b u t  2.9 und 3.2 O I ~ C S S .  Since a l l  f i s h  a p d  wore cnptured o f f  
Grand Haven, iI'ichi8.,unr tho mti%tor of rogionrzl d i f fo ronoos  of growth 

As nn i L l u s t r a t i o n  of t h i s  s l o w  growth t h o  avarago ua lcu la tod  

Tho oorrosponding c n l c u l a t e d  weights  
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r a t e  w a s  n o t  i n v c s t i g s t e d .  F i s h  c.spturod i n  '1928, hOWbVBr, had grown 
more r a p i d l y  t h i n  had thoso  t aken  i n  1919. 

'Rgc;-brolq I V  dominrited t h o  1919 sample (41.1 pa rcan t ) .  I n  1928 
age-groups XI t o  V I  aach conta ined  frorr, 20.9 t o  16.2 pe rcen t  of t h e  
c o l l e c t i o n .  

The circumstance t h 2 t  t h e  g i l l  n.ots customnri ly  took  considornble  
r?umbr;rs of  b l o a t e r s  bo th  i n  t h e  cus tonv ; r  manncAr and by t h e  e n t m g l o -  
ne2t of  mouth p n r t s  i n  %he tw inc  l e d  t o  rin un~.xs~m'l r e l a t i o n s h i p  bo- 
tw<-cn zesh  s i z e  arid t h e  l e n g t h  of f i s h  cyptured;  I n  1930-1931 t h e  
iivcraga l e n g t h  of b l o a t e r s  fran southern L&o Tirtchigan decroased con- 
s i s t e n t l y  w i t h  inc rdase  in.mqsh skzo  ( f i v e  s i z o s  f i s h e d )  w i t h  from 
9.2 inchos  i n  t h e  2 3/€?-inch mosh t o  7.9 i n  tho 3-inch mosh. 
f requency  d i s t r i b u t i o n s  were bimodal f o r  both  tho  2 3 / 8 ~  :mrl 2 1. /2-inch 
msshss. 
all t ook  f i s h  t h a t  werf: of , ,about  t h e  same s i z o  (rnnga of average l e n g t h ,  
10.6 t o  10.8 i n c h e s )  b u t  which avoraged 2.3 t o  2.7 inchos  longor  than  
tho66 captured  i n  t h e  same moshss  ina1930-1931. 

Tho 

The thrc-o mesh Gizos  f i s h e d  i n  n o r t h c r n  h k o  19ichignn i n  1932 

Tho weight  of t h o  Lako 1,lichip.n b l o a t e r  inCr6RSed a s  t h o  3.168 
2owBr of t h e  length6 
y s m i n e d  o.t a ? i?gh. levcl  o r  incrs rsod '  i n  subsequont months. 

Condition (K)irnprovcd from Nay t n  June and 

No d . i s t i n o t  t r e n d s  could 'be dutcrmined i n  chnngos of s e x  r a t i o  
w i t h  age o r  dur ing  the  f i s h i n g  season; 

B l o a t e r s  wore cap tu red  a t  depths  as sha l l ew 8 s  1 2  fathoms and as  
deep as  137 fa thoms, -hut  were n o s t  p l o n t i f u l * s t  20 t o  59 fathoms whore 
t h e  tempera ture  was 3.8 dogrees t o  7.0 dep;rF;es c ,  I n  some months ' tho 
l a r g e r  firrh seom t o  inhFib5.t t ho  d-eepor w a t e r .  

Tha b l o n t c r  tvns ' rbout  3 t i m e 8 . a ~  abundant a long  t h e  o a s t  shore 
a s  a long  t h o  west shore of +,ho lower lako.  .4bunhnca on t h o  e n s t  
shoro wo,s %bout  2 1/3 t i n e s a t h a t  i n  n o r t h e r n  Lnkc ' ' i ih igm,  mc! thnt 
i n  t h o  no r tho rn  reg ion  was nbout .1  1/2 t imos t h a t  on t h o  west shore,  
Tho ,grc;%tzr  e x p l o i t a t i o n  w f t h  sma l l e r  mushos on .tho wes t  shorp probzbly 
accoun%a f o r  the.  r o l a t i o o  sc f i r c i ty  of b l o a t e r s  i n  thoso  writers whurcag 
l e s s  fQvorab1o onvironmontcl c o n d i t i o n s  arc: assumed as  the  rcasons  f o r  
thc3 r e l s t i v o  s c s r c i t y  of t h e  6p'3Ci.!:S i n  t h l j  no r tho rn  region.  

" & f J  2nd growth of thi: w h i t e f i s h ,  Corogonus c l u p e n f o m i s  ( K i t c h i l l )  
i n  Lake Erie.," by John Van Oosten and Ralph B i l e  was accep ted  f o r  
p u b l i c a t i o n  t o  anpear  i n  Transac t ions  of' the  American Fisheries Socie ty ,  
Volume 76. 
t h e  s t andFo in t  of product ion,  it has always bcon an imporvtant commor- 
c i a 1  s p e c i e s  i n  Lake Erie. The genera l  level of p r e d u c t i v i t y  decl-ined 
a t  a r e l a t i v e l y  e a r l y  da te .  Despi te  c e r t a i n  noteworthy b u t  temporary 
r ecove r i e s ,  t h e  1893-1945 annual  y i e l d  i n  Vni ted  S t a t e s  wa te r s  (1,212,000 
pounds) hao been on ly  33 p e r c e n t  of t h e  1879-1890 mean (3,133,000 pounds).  

---..- 

Although t h e  w h i t e f i s h  has by no means ranked f i r s t  from 
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Age-group' 111 w&s t j f p ' t c a U p  domidant 'in 'random s a m p h s  f$om 
commwcial I kcjar 'Ctr'ap ~ ~ . e t t i ,  $oun(j n e t s , '  an61 IargG-rnbsh & l ' n e t S ) .  
The snme age gkoup ~ 1 . 5 0  dominated most'.,samnles of' tfio commercial ca tch  
(tliafi i s ,  whttefirsh . t h@t  'uquall  o r  exce'erlod ' t h e  ' l a p 1  .minimum weight 
of.1 3/4 pounds) taken i n  l d t e  $hrfrner,t f a l l  iin3 e a r l y  wil l ter ,  , hu t*JV-  
croup f i s h  wore t h e  imra p e l n t i f u l  i n  J u l y  when many,membCr$ of t h e  
IT1 group were s t i l l  undersized. A;>parontly t h o  inembers of a yenr  c l a s s  
normally b m i n a t e  .tho con;tnorgial. t a k e  about  one y e a r  b u t  t h i s  y e a r  ex- 
t ends  over p a r t s  o f * t w o  years of l i f e  ( l a t t e r  p a r t  of t h e  f o u r t h  and 
e a r l y  p a r t  of' t h e  f i f t h ) .  

The yea r  c l a s s e s  of.1922 and '1926 wera 'much s ' t ronger  than  aver-  
wh.ereas t h e  1'323 yea r  c l a a s  WRS excep t iona l ly  weak. No o o r r e l a -  

t4. on wci s * de% a c t  u d beiheon 1 i m a l  ogi  oal d e  t 8 dr o 1 og i  ccI 1 Don dkt  i on s and 
%ha s.t'rd'ri&A .of y e a r  c'1assos. 

Although female 'whitof i s h ,  averaged longe r  and heavier '  , ' th in ' ,  
rndes, the d i f f e r e n c e  was s u f f i c i e n t l v  s m f i ' l l  ( l e n g t h  advantnge o.f 
females  r e l r t t i v e l y  stcady tit s b o u t  1/2 i n c h  i n  t h e  t h i r d  m d  l a t e r  
:icmrs) , t h a %  g r m t h  :can be doscr ibdd r m s o n s h l y  w e l l  f o r  the  s&os 
coinhincrd. Tho Lnke Erie 'awhitefi .sh.was . a  f o o t  long i n  less than. ' 

2 y a w s , .  18 inches .  in about  4 veaz-8, and 2 '  f e e t  i n  s l i g h t l y . u n d e r  
1 2  years,  , The  logal woight of 1 3/4 pounds ;has cithained toward ' : .  
t h o  m i d d l e  of t h o  f o u r t h  grmving sea'6on, 4 pounds in*betwoen 7 and 
8 y e a r s ,  and 6 pounds i n  n.bout 13 ycnrs .  Growth i n  Lake Er ie  WRB 
muoh s u p e r i o r  t o  t h . t t  r epor t ed  f o r  Lako Oiitrlrio. Lnkq Erie whito- 
f h h  wore a l s o .  l ongor  t h m  Lake Buron w h i t e f i s h  during t h e  f i r s t  
5 . y e s r s  o f  l i f e  nnd .hpav ia r  dur ing  tho  f i r s t  s ix . .  I n  . l .n tar  years 
t h e  Lnka Huron f i s h  were t h e  l a r g e r .  

The Trowth in long$h of.Lnkc3 E r i e  w h i t e f i s h  rnngad from 15.0 
portent rzbovo tho 1924-1930 mean in.1927 t o  y5.0 psroqnt  
rtverige i n  19:?0.. Thero is 'good ovidonca tha r t  tho I ~ ~ T I U R ~ !  f l u o t n a -  
t i o n s  i n  growtli rrtto ware c o r r e l 2 t o d  n b g q t i v s l y  wi th  f l u o t u a t i o n s  
,in t h e  t u r b i d i t y  of  wntor o f f  E r i o ,  ,Ponnsylvriyia, i n  c3r tn in 'months  
( o tip ( 3  c, 19 1 1 y Bh;p June ) qn d/o r c o r  r e l a  t e d p o s it ivu l y wi th  tho amount e 

of r u i n f s l l  during J u l y  m d  August fit tho  siimc loc r i l i t y .  

Tho wsight  of thlj Lsko Srio whitwfiah inoronsod t o  t h e  3.1523 
poxor of thq IengtJi. Tha t o t a l  . l eng th  qor responding ' , to  t ha l a g n l  
y o i g h t  o f  I 3/4 w ~ l s  16.9 inohss. 
cn tod  tht K duol inod~oor i t inuouely  from August t o  December. 
s?awnirq; in'%ovcimber Fcnd Daoonibsr f o m l e  w h i t o f i s h  l o s t  11 pe rcen t  
of t h e i r  wclight, b u t  a(, . l o s s  could  .be domonstri tod f o r  miles. 

Avtiilablo dnta on oondi t ion i n d i -  
At 



Apparent ly  most o r  a l l  males a r e  mature as age-group 111, b u t  
t h e r e  i s  evldenee t h a t  many females  ( p o s s i b l y  a m a j o r i t y )  are  f i r s t  
mature a s  members of  t h o  IV group (ond of f i f t h  yeRr). The sexes  
were about  e q u a l l y  r ep resen ted  i n  c o l l e c t i o n s  of s u m o r  and e a r l y  
autumn. ~ k l e s  were s t r o n g l y  predominant ( 7 9  p e r c e n t )  i n  spnwning- 
run c o l l o c t i o n s .  

Spswning aomenced du r ing  the wecond week of November and w a s  
cont inuing  n c t i v l l y  when t h e  l a s t  snmplos were ao l loc t ed  a t  t h e  oed 
of t ho  f i r s t  weak i n  Dooember. 

Progrc68 i n  Curront  ?rejects - Ri.ologica1 

Age, gravth, ,  and d i & r i b u t i o n  o f  tha longjaw chub, . l o u c i c h t h y s  
alpslauo Hoelz i n  LRkc Michigan. Tho p rosen t  s tudy i s  t h 7 - 7  
-e f o r  spoc ies  of ohubs i n  Lqkc E!ichigo,n. Dr, JoSos has  com- 
p l e t e d  a l l  of t h e  o r i g i n a l  t s b u l 3 t i o n s  an? m a l y s o s  i n  t h i s  i n v o s t i -  
ga t ion  a n d  i s  c u r r e n t l y  p r q a r i n g  the  formnl ropor t .  

The longjctw 1s one of t h o  more r ap id ly  growing chu5r;. A t  +,'ne 
ond of 4 y e a r s  of l i f e ,  f a r  example, it averages  a l i t t l o  nbove 11 
inches  in  t o t a l  l e n g t h  and  noro t h a n  6 ouncos i n  waight  ( o f .  data  on 
kiy5,e and b l o a t e r s  e s r l i e r  i n  t h i s  r c p o r t ) ,  The growing G a s o n  must 
begin e a r l y ,  f o r  i n  1923 tho major pa r t  of tho annual  growth had 
t aken  p l a c e  by June 15,' 

I Age-group/xominnted the  1923 sample (53.8 p e r c e n t )  and age-group 
The o l d e s t  f i s h  was a member I11 t h e  1928 c o l l e c t i o n  (55.2 pe rcen t ) .  

of t h e  I X  group. 

Data on l e n g t h  f a i l e d  t o  r e v e a l  any annual d i f f e rence ,  or a 
d i f f e rence  between t h e  e a s t  and wes t  shore w i t l i  r e s p e c t  t o  t h e  average 
l e n g t h s  of  longjaws oaptured  i n  southern  Lake Michigan i n  1930-1931. 
Longjfiws t aken  i n  n o r t h e r n  Lake Eichigan i n  1932 were l a r g e r  than i n  
t h e  preceding  yea r s ,  averaging  1,O t o  1.3 inches  longer  than  f i s h  from 
oarreeponding mesh size in 1930-1931, 

The weight  of  t h e  Lake Michigan longjaw i nc reased  t o  t h e  3.0606 
power of t h e  l e n g t h .  The c a l o u l a t e d  length-weight curve f i t t e d  thg 
empirical .  d a t a  rR the r  poor ly ,  
poores t  i n  1932. 
d i t i o n  i n  some month preoeding August each  yea r ,  

Condi t ion (K)wris b e s t  i n  1931 and 
Ths i n d i v i d u a l s  of bo th  ' b x e e  were i n  poores t  con- 

Females made up 76 p e r c e n t  of a l l  c d l e c t i o n s  b u t  wore more p lsn-  
t i f u l  i n  1932 (81 p e r c e n t )  t han  i n  1930 ( 7 2  p e r c e n t )  o r  1931 (68 pe rcen t ) .  
Ths percsn tnge  of fomales incrunsod with i nc rease  i n  age. 
nnn th ly  t r e n d s  i n  t h e  sex r a t i o  were Inconolusive.  

Data on 

The p r e s e n t  s t u d y  w i l l  add 129 l o c a l i t y  r e c o r d s  f a r  t h e  longjaw 
i n  Lake Michigan proper  and Green Bay t o  t h e  35 p rev ious ly  repor ted .  
Longjaws were most abundant; i n  20 t o  69 fathoms but  were t aken  as deep 
as  97 fathoms. Abundance was approximtoly t h e  8ame a long  t h e  e a s t  
shore  o f  southern  t a k e  It ichigsn i n  1930-1931 8 s  i n  no r the rn  Lake 
Yichigan i n  1932. I n  bo th  of these, regfons,  however, longjaws were 
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about  t h r e e  t i m e s  a s  . p l e n t i f u l  a s - d o n g  .tho w d d t  shore 9f. t h e  lower 
l a k e .  
l i e v e d  " t ; ~  have been %he r ' e s u l t  .of more in tons ive  f i s h i n g  w i t h  n e t s  of 
sma l l e r  s i m s  of mesh. 

The r e l a t i v e  s c a r c i t y  of long,jaws a long  tho west  shore i s  be- 

.Age ,and.. size' oomposition of  Wie c a m o r o i n l  oa tch  i n  Lake E r i e .  .-.----- I..----.#.,. 

The, :anhl;un,l ,samplihg of  +ho o o m o r o i a l  ati tch ;;lfieLake E r i e  , i n s t i t u t e d  
i n  1943, was oontinuod i n  t h e  f a l l  o f  1946 when s o a l e  samples of 1,586 
f ish.  :chxfLutling b lue  pike,: c'I,s0oc?8~' saugers  , shoepshend, wallsyes , 
w h i t e .  b m s  , w h i t e f i s h ,  nnd yo,llow pe rch )  .wert3 c o l l e c t e d  from S i d u s k y , .  
Loraiq, . :and Cqnnsnut, Ohio, and Dunkirk, Kow York, on the  sou th  shore 
and Whoni;'.lvy, Onthrfo,  on the n o r t h  shore., D r .  Jobas .mde age determina- 
t i o n s '  for ' t he sb  fish dur ing  the p n s t  win te r .  

Thosti nnnual s t u d i o s  of t h e  age and s i z ( 3  oomposition of LRke Erie  
fish w i l l  i n  t ime provido a va lusb la  bsokground f o r  a b e t t o r  under- 
s tnnding  of the p o p u h t i o n  @nnniics of t h e  lnke. Tho d a t a  hsvo hRd 
n l a o  R &rent inmedinto usa fu lnoss  i n  tht they  o o n s t i t u t e d  nn imporkint  
p e r t  of t ho  informntion omployod t o  r n f u t e  t h e  L t ~ ~ g 1 ~ i . s  t u rb id i ty  
theory .  ( S o 0  review n r r r l i o r  in  t h i s  r u p o r t  0.f DP.~ V A ~  Oosten 's  p F o r  
on t u r b i d i t y  4 s  n f n o t o r  i n  tho a5undanoo of f i s h , )  

Age und growth of t h o  wnlloye Stizostr jdion v i t roum vi t roum (Filitxdii11) --- 
i n  Snginrtw Bay, nnd t h o  ~ a l l o y ~  f i s h c r y  o f '  L q i  Euron. 
oompll,tc> suspension o f  a o t i v i t i o s  dur ing  t b  WRI y e w s ,  Dr. H i l o  has  
resumed work on t h i s  t?xti)nsive st:xdy of t h o  wnlloye. During tho  p a s t  
;yt:nr t ho  1,is;t of t h o  s c n l ( ~  ool loc ' t ione wI-tro sexrl*,?nd riorlrly n l l  of the 
t z b u l a t i o n s  prtlparod f o r  such phr3so.s of th3  Ynvcs t iga t ion  28.8 

t r e n d s  of p raduc t ion j  annual  rind so~.iso:ial. t r t tnds,  h g i n n i n g  w i t h  1929, 
i n  abundqnco, product ion,  rind f i s h i n g  intensity; ago .oomposition, in -  
c luding  annual  trnd scasorizl v n r i n t i o n s ;  grvxth ra te  (2c:ngth: we iglrt 
a t  fcnpturo , cn,loulatcltd l c n g t h s  and woight,s, nxlriual f lua tmi t ior i s  in  
growth ra to) ;  longth-woight r c l n t i o n s h i p ;  s,ox r n t i o ;  rrgd and size a t  

t u r i  t y  , ' 

nearly '  

l o n p h r r n  

Sinco muoh of t h e  rinn1ytl.o work r o x n h s  t o  bo oomplctod, only 
limitad and n e o o s s n r i l y  t o n t n t i v o  c a n o l u s i o n ~  oan bo offcjrod nk t h i s  
t ima,  
uncovorod t o  dnto on m n u n l  f4ua tunt ibns .  i n  growth r n t o .  
3,000 f i e h  a o l l o c t c ?  from 1926 t o  1930, indl  usivo, y i o l d e d  cx tcna ivo  
datn on growth f l u c t u a t i o n s  i n  thu por$.od 1!316-1929, cnd R small aolr. 
l a c t i o n  of 288 vrn l l cycs  gnvo information on more rocen t  growth (espo- 
CiRlly f o r  1939-1942). During t h c  o a r l i  r of t h o  por iods  f l u o t u a t i o n s  
i n  growth of'niales rtnd f w n l d 8  and o f  f i s h  i n  t h o  f i r s t  and3 in t h a  lfitsr 
Years of l i f e  fol lowed tho  same gcnern l  trond.. For  t h e  eoxes' oombbod 
and f o r  a l l  y e w s  of l i f e  t h o  rango of f l u o t p h t i o n r  w w  from 1 2 . 8  
PGrcent abow, t h o  1919-1328 nvaragi? i n  1926 t o  14.2 perownt bolow 
'i.m-aq3 i n  1924. 

Comnients w i l l  bo l i m i t e d  hors  t o  tho m t h o r  s t r i k i n g  h f o r m a t i o n  
The mor0 theih 

hilloyes col loot t ld  i n  1913 h.id grown much morc r n p i d l y  than  hnd 
f i s h  tskon i n  1926-1.930. 
of 3 and  4 yrmrc of l i f e  in  1926-1930 hnd ivorngo t o t n l  l ong ths  o f  12.6 
rind 14.4 inchas,  r c speo t ivo ly ,  as o o i n p r o d  wi th  avcrngos of 16.4 and 
17,5 ir,chcs f o r  I M ~ L I E  of  oorruaponding ngo i n  thi: 1943 sample. 
Rvnrngo wolghts  f o r  t h o s e  Sctmtj agu groups wcrc 0.59 2nd 0.89 pound 

As i l l u s t r n t i o n s ,  m i l o s  cri,.tturod n t  tho ond 

Tho 
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1926-1930 rts a g a i n s t  1.41 and 1.69 pounds i n  1943. 

C3lcula tod  l e n g t h s  o f  t h e  1943 wal leycs  indic,!.tod thrzt R h igh  
l e v e l  of growth r a t e  cxtendbd back w e l l  i n t o  tha  1930's.  This  f a c t  
i n  t u r n  i n v i t e s  t he  assumytion t h s t  t h e  rocont  h igh  l o v e l  of produc- 
t i o n  t h s t  b a p n  i n  1932 my hnvo b w n  t o  5 cons idgrnble  e x t o n t  t h e  
r e s u l t  of f a s t e r  growth r a t h e r  than  of moro ' success fu l  reproduct ion.  

Ago and growth of t h e  smelt .  Although i t . h a s  n o t  y e t  boon pos- 
s i b l e  t o  sut up an organized pregram of i n v e s t i g a t i o n  of t h e  smolt ,  
t h6  p o l i c y  has  been fo l lowed of accumulating da t8  on ago, growth, ' 

l ength ,  ma tu r i ty ,  ... at eve ry  oppor tuni ty .  Th i s  s p r i n g  samples of  
1bou.t 100 f i s h  onch wcro secured  from t h e  St .  Ignace  r eg ion  ( S t r a i t s  
o f  &hckinao)  and from '!Jhoatloy, Ontar io ,  on the  n o r t h  shore o f  Lnke 
E r i e .  

Thc l ? t t o r  c o l l e c t i o n  was of spoc in l  i n t c r s s t ,  s inco  i t  wns our  
f i r s t  from Lake E r i e  and came from a r eg ion  i n  which an impor tan t  smelt 
f i s h o q  promises t o  develop. The f i n e  q u a l i t y ,  l a r g e  s i z e ,  and r a p i d  
growth of Lake E r i e  S m 9 l t ,  t o g e t h e r  w i t h  t h o  ready a c c e s s i b i l i t y  of  
t h e  area t o  e a s t e r n  markets niako t h e  ou t look  f o r  p r o f i t a b l e  exp lo i t a -  
t i o n  of' the spoc ie s  good. A s  an i l l u s t r a t i o n  o f  tha r a p i d  growth, smelt  
from T h e a t l e y  were 9.9 inches  long and waighod 4.0 ouncos a t  t h e  end 
of 3 y e a r s  as compared w i t h  7.2 imclies and. 1.Z ounces f o r  t h e  S t .  
Ignace f i s h  o f  t h e  same age. 

A t  a l a t e r  da t e  Dr. 'Jan Oosten p l ans  t o  preparo PI r a p e r t  on t h e  
growth of smel t  i n  tho  v a r i o u s  Grea t  Lakes waters .  

Other adcf i t iens  t o  s c a l e  c o l l u c t i o n s .  I n  aon t inua t ion  ,o f  t h o  
p o l i c y  of  making imnual c o l l e c t i o n s  of s c a l e s  of l a k e  ho r r ing  and 
ye l low perch  from Saginaw Bay, we seoured 205 s c a l e  samples of  h o r r i n g  
from tho  November spawriing run and 208 scale samples of porch i n  May. 
Yet ano the r  a d d i t i o n  t o  our  c o l l e c t i o n s  was n sample o f  65 h e r r i n g  
s u p p l i e d  5y a commcrcial f isherman of S t ,  Ignace, Michigm. 

Cooperat ive lake t r o u t  i n v e s t i g s t i o n s .  A t  a meeting i n  S t .  Paul ,  
Phinnosota, on Soptombcr 10, 1946, o f f i c j . i l s  of t h i s  Serv ice  and  of  , t h e  
S t a t e s  of Kinnosotn, l6Jisc6nsin, I l l i n o i s ,  Indiana,  and Michigan, i n v i t e d  
t h e  Province of On ta r io  t o  j o i n  i n  the  coopera t ive  i n v e s t i g a t i o n s  and 
changed the  name of the Committoe (of whioh Dr. Van Ooston i s  Chairman) 
t o  th6.Grl;n.t Lakcs Lfiko Trout  Committee. 

The work of' t h e  Sommittw cont inuos t o  bo oonfinod p r i n c i p a l l y  
t o  a n  eva lua t ion  of %he r o s u l t s  of p l a n t i n g  fingerling f i s h .  
t h o  f d 1 - o f  1946, 6 0 w  1518 402 m r k u d  ( f i n - c l i p p o d )  fi .ngerlinp; l a k e  
t r o u t  were p l an tad  i n  no r the rn  Lnke X i c h i p n ,  making E t o t a l  of 411,394 
marked f i s h  t h n t  ht:ve been p l an ted  i n  t h o  lakc.  

I n  
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Pi-ogrcss i n  Currof i t  ?ro;iycts.  - S t n t i s t i c a l  

k'ounds and valuo of tho' cn t cb  i n  tl;le d n i t s d  S t a t c s  w i t a r s  o f ' t h s  
Gre%t-= The war-time ari-:mgsmont ivhuroby th'3 pounds and va lue  
of' t h o  oommmoial c a t c h  i n  tho Unitod Stntcs"w:xtcr of t ho  Grea t  Lrikes 
and t h o  Boundary LRkot3 n r o  o o l l a c t a d  aiid compiled by, t h e  Groht Lnkus 
soctj.on csnd forwnrdod t o  t h o  Div ls ton  of Commarcizl F i s h c r i o s  hns been 
oontinudd. This  work was complotvd f o r  1944 i n  t h o  sumwr of 1946.and 
f o r  1945 i n  Juno 1947. 
tnbuln tions of thc 1945 ootcli by .month nnd by g m r  i n  Miohi&nn wnterspof 
t h o  Grmt Lskoa ( t h o s s  s t a t i s t i c s  fir9 publ i shed  i n  t h e  Biennia l  Report  
of t h o  Depvtment  of  Consorvat ion)  * 

-4nklysis of l o m l  f l u o t u a t b n s  i n  t h e  S t a t e  .af:+Mjchignn f i s h c r i o s  

I_ 

Thc, S t a t e  of 14iohignn also.wa8 supp1,hd wi th  

7- of thi! G r m t  Lnkos. 
'En s e v a r f t l  publioc?tions 'of thts of f  i c e  
of l o c a l  f l u c t u n t i o n s  i .n, tho 3 v a i l a b i l i t y  nnd produqt ion  o f ,  thy more 
importnntl  f i sh  and i n  tits i n t o n s i t y  of t h o  f i s h e r y  ovhr n '17-yenr per iod  
1929-1945. 

has now'boen f iL1ad.  

From those '  annlysqs,  oondtmtotl.' by nicttliods d B s m e d  
thc! r o  ' a r e  now avnil.blu rocords,  

, 

'#brk on tho  * 1946 s t t t j . s t i o s  ~ 0 . p  bonsidorribly 
of d i f f  iou'bty in l o c a t j n g  n wxitable .  s t n t i s C i o n . 1  

Tho nrloption b;v tho Province of Ontm4.o of r e p o r t  form$ nnd mathogs 
of tRhuln t ion  find a n a l y s i s  d,jvol6ptsd i n  t h o  GraRit 7,rikes o f f i o o s  con- 
s t i t u t o s  an important; s t a p  toward unitOrm nnrl ndoqu3to s t a t i s $ i o s  for 
thc3 Gronh Lnkoo fl isherii is;  *AS.'tho r lssul t  of do.rrospondonco and con- 
s u l t a t i o n s  w i t h  Ontar io  o f f i c i n l s ,  t h o s e  mkthods wcjra i n s t a l l e d  f i rs t  
i n  bike O n t w i o  on an oxpnrimontul hasis. 
Mr. H. C. IkXinlay, who is . i m o d i s t ~ l y  i n  ohRrge .of f i s h e r y  s t a t i s t i o s  
f o r  the On ta r io  DsgarCmunt of LRnds.'$nd Foree t s ,  spont  .four dzys i n  
Ann hrber d i souss ing  w i t h  Drs. Vnn Oostdn rind Hilo do t r i i l s  of t h o  pr9- 
posed immudiiito ex tens ion  of t h a  s t n t i a t i 6 n l  systom.tp n l l  Cmndinn 
wnters  o f  t h o  Great  LQkos. 

h t o r ,  in  llriroh'of t h i s  year ,  

Son Lfimproy Program 

AlOhough t h i  8 0 ~  lamproy, n n a t i v o  of Lake Ontar io ,  i s  known t o  
ham boon prosent i n  Lake E r i e  i n  1921, nnd t o  h a m  pene t r a t ed  FIB f a r  
a8 can t r l i l   LA^ N o h i g n n  by 1936, it Is on ly  w i t h i n  reosnt yoar8 t h a t  
it hns beoomo s u f f i o i a n t l y  abundant t o  o o n s t i t u t e  a major t h r o a t  t o  
t h e  f l s h s r y .  This  p a r a s i t e  nppears t o  be most abundant i n ' h l q e  Huron, 
whore t h o r o  i e  good ronc3on t o  . be l i eve  t h a t  sen lamprey8 hnvo'baon a 
p r i n c i p a l  c o n t r i b u t i n g  f a c t o r  i n  t h e  dool ine  i n  t h o  produot ion of: lnks 
t r o u t  from 1,372,000 ~ Q W ~ S  i n  1939 t o  l o s s  t;hm 50,000 pounds. in  1946. 
Furtlhtsrmore, lamproy depreda t ions  Rra now roaohine o r i t i o d l  propor t ions  
i n \  Lako Xichigan ( e s p o o i n l l y  i n  nor thorn  wa te r s ) ,  and sea' lampreys havo 
been rsporked From b'ke Sups r ip r  a s  f a r  west  ns 1.al.e Rayale. 
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Yembers of the Great Lakes staff  long kava been aware of the 
menace of the sea lamprey, and as  f a r  back RS the e a r l y  1938's began 
t o  gather information 03 t h i s  predator a s ,  opportunity presented i t s e l f .  
The almost, complete lack of funds and f a c i l i t i e s  f o r  f i e l d  work made it 
u t t e r l y  impossible, however, even t o  car ry  out inves t iga t ione  of' the  
biology of the sea lamprey, much l e s s  attempt t o  devise methods f o r  
i t a  control.  

The f i r s t  prospect f o r  an e f fec t ive  sea lamprey program came i n  
August 1946 when the President signed H. J, Res, 366 authorieing 
appropriations up t o  a . t o t a l  Of $100,000 over a 10-year period f o r  
the development of control  methods. . 

I n  a n t i c i p a t i o n  of Federal eupport, of f i c i a l s  of t h i s  Service, 
the S t a t e s  of .Minnesota, Wisconsin, I l l i n o i s ,  Miohigqn, and New York, 
and the Province of Ontario formed a coorerative Sea Lamprey Committee 
a t  a meeting i n  S t ,  Paul, Minnesota, on September 10, 1946. The 
permanent organization of the Committee was effected a t  a second 
meeting i n  A n n  Arbor an November 14-16, 1946, a t  which time D r .  Van 
Oosten was e lec ted  Chairman, A t  t h i s  seoond oonferenoe a detai led,  
though necessar i ly  ten ta t ive ,  program wa8 worked out (a  mimeographed 
t r a n s c r i p t  of the meeting was d i s t r i b u t e d  to i n t e r e s t e d  p a r t i e s )  . 
10 i a  an t io ipa ted  tha t  a l l  of the Great Lakes S t a t e s  w i l l  p r t i o i p a t e  
in  the Rea lamprey program. 

Since no p a r t  of the funds authorized by H. J. Res. 366 was 
appropriated during the f i s c a l  year 1947, f i e l d  a o t i v i t i e s  by the 
Great Lakes Sect ion were l imi ted  t o  a b r i e f  survey of conditions i n  
northern Lake Huron by D r .  Van Ooeten dur ing  the l a s t  week of June 
1947, D r .  Van Oosten has devoted a g r e a t  amount of time, however, 
t o  h i s  work 88 advisor and ooordinator i n  a o t i v i t i e s  a l ready being 
oonducted by Visaonsin, Michigan, and OntaTio, and t o  the planning 
of f u t u r e  operations 

As it stands now, the aea lamprey program can be divided i n t o  
three major phases : 
habi t s  of the lamprey with a view p r t i o u ) a r l y  of learning i t s  d i s -  
t r i b u t i o n  and abundance and of de te rmhing  the most vulnerable periods 
of i t s  l i f e  h i s t o r y ;  (2 )  the development and t e s t i n g  of deviaes and : 
techniauee f o r  the capture o r  des t ruc t ion  of a d u l t  and l a r v a l  lampreys; 
( 3 )  the i n v e s t i g a t i o n  of the e f f e c t s  of the lamprey on the f i s h  and 
f isher ies--frequency of a t t a c k s  according t n  species ,  l o c a l i t y  and . 
season--lossee t o  fishermen through i n a b i l i l y  t o  market scarred f i s h -  
evidence as t c  e f f e o t s  c,f lamprey on abundonce of f i s h ,  ( including 
analyses of pommercial f i s h e r y  s t a t i s t i c s )  , 

(1) t h e  in tens ive  s tudy of the biology and 

The s t a t e s  and Ontario a r e  tc: be primarily responsible f o r  .(1) 
and (2)  above with the Service Rating as R coordinating and advisory 
agenay and a l s o  contr ibut ing f i n a n o i a l  eupport ( t o  the S t a t e s )  
The Great Lakes soot ion is t o  concentrate on the t h i r d  phnsa cf the 
pr  Ogr am. 

110 



EA.S'FW INLAIR FISHFRY TIWRSTIC;ATT9NS, Charles 1\4. ?iIoC.tley, Chief of Seo t ion  

The " Ic t ion  has made s i p i f i c m t  progress  on the r e s e a r a h  ohjeo- 
t i v e s  s c t  f o r  the F i s c a l  Year 1947. I n t w s t i r a t i o n s  o f  t he  requirements  
of t r o u t  f o r  3 of tho impor tan t  v i tamins  i n  tho B-complex were completed. 
F w t h a r  work ~ 1 ~ s  Cone. on the s t a n d a r d i z a t i o n  of t h e  t r ea tmen t  of furun-  
o u l o o i s ~ w i t h  su l fameraz ine ,  The e f f e c t s  of SFT on f i s h  and aqua t io  
o r ivn i  Ems i n  l a rpe - sca l e  f i e l d  a p p l i c n t i c n s  were s tud ied .  h'iethods. 
f o r  oor i t ro l l ing  emergent aqua t io  v e g e t a t i o n  w i t h  2, 4-D i n  f ishponds 
Were vnrcrkcd cu t .  
Weed i n f k s t n t i o n s  on the f i s h  and w i l d l i f e  of t ho  Gulf S t a t e s  was pra-  
Fared and oubmi.t;tod t o  the  Corps of Fngineers .  4n e v d u a t i o n  of t h e  
e f f e c t  cf pond f e r t i l i z a t i o n  'on t h e  product ion of f i s h  was made *Rnd 
usod as a b a s i s  f o r  .pla.nning f u t u r e  experimental  work. During $he 
SZJring q u a r t e r  4nvesOigat ion of new phases of kh6 v a r i c u s  p r o j e c t s  
Wore e t a r t c d  as l indicated bQltRVe 

A Speo ia l  S c i e n t i f i c  Qepor t  cn t h e  effests Of aqu8tS.o 

Peadquarters  Uni t  During A p r i l  D r .  Fdottlov spenA s e v e r a l  dqm 
i n  Tiegion 2 c o n f w r i n r  w i th  the  s t a f f "  a t  the  Albuqueraue qngional  Of f i ce  
and planninp a program of invos t i g a t i o n  f o r  Conaha8 Rfrservoir, P ~ v  Vexiao. 
In Vay he prepared"n naper e n t i t l e d ,  ."CrQe1 'Cenous Methodg f a r  76 t ima t ing  
Fich Populat ions,"  which was givon a t  the  meotirig of tho .Vir$nia Aoademy 
of Sciences .  In June a v i s i t  was wade t o  t h e , F i s h  Culkurnl S t a t i o n  a t  
Lamar, Pa:, where t h e  S e a t i o n  i s  coopcra t ing  i n  a, program for  t h e  uom- 
P l e t e  s t e r i l i z a t i o n  of the  supp ly  l i n e ,  troughs,  ponds and equipment. 
Seve ra l  t r i p s  w r e  made durinK the  a u a r t a r  t o  the rosearoh  l a b o r a t o r i e s  
i n  conneotion w i t h  the  p lanning  of the r e s e a r c h  program. 

Ilaetcrrm T%senrch Laborfitory During. the yefir D r .  Cnieszko oom- 
p l e t e m f o b  of' organicine; his h b o r a t o r y  f a o i 1 i t i c . s  f o r  oonducting 
b f io tu r i a log icn l  inves t i e a t i o n s  . The necrost3ary eouipment has been ob- 
h i n o d  and R l m t t c r y  of troup,hs f o r  ' ovn t ro l l ed  exper imenta t ion  and 
t ros t inent  wa8 aons t ruc t ed .  Foth D r .  Srrticszko and nr. O u t s e l l  havs 
been coopera t ing  wi th  tho  SDiviaicm of CRmc F i s h  end H&ttcher$.e,s i n  n 
progrnm f o r  the  a o n t r o l  of fish d i sensas .  Trips were takkn t a  P!ythe- 
Vil!e, Va., nnd Lamnr, Pa., i v  tl'iis oomioctLon and roooimendntions 
f o r  trentnionts ware mhde. Saufly P. F r i d d l e  WRB t r a n s f e r r e d  frorn 
the Div i s ion  of Gam F i s h  and Tlataheries, 'nnd is  R S S ~ B ~ A ~ ~  D r .  Snieszko 
a8 a b i a l o g i c n l  Rid. 

or. Sni6s  eko a t t endad  the: Gensrfil .'Mae t i n g  of the Amwican ,Sooie ty 
of BRater io loEis t s ,  Ph i l ade lph ia ,  Ftr., I~RV 13 t o  16, 1997. Two papers  
Were presented  a t  t h i s  nleeting e l i t i t l e d  "!n Outbrkak of a PRckeriril Disenso 
of LobsterD" by Gnieszko And C, . C e  TFylor, and "A Study of %ha y'$oro- 
orgmiam CnusinK R % c t e r i a l  Disoaoe o f  Lobsters ,"  by F:. R. Hitchnor and 
Snieszko. Rhs t r n o t a  from thosc, papers were published i n  tho  prooerdinps 
Of tho meoting. 
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P t  the p r e s e n t  t i m e  t h e r e  a r e  over one hundred s t o c k  o u l t u r e s  
of b a c t e r i a  i s o l a t e d  f r o n  the i n f e c t e d  f i s h  which a r e  be ing  maintained 
f o r  t he  f u t u r e  work. All c u l t u r e s  have t G  be t r a n s f e r r e d  t o  f r e s h  media 
once eve ry  nonth,  because cf t h e  l a c k  of d e s i r a b l e  s t o r a g e  f a c i l i t i e s  
a t  t he  s t a t i o n .  
o u l t u r e s  w i l l  neod t o  be t r r tns fer red  lese f r e q u e n t l y .  

S to rage  f a o i l i t i c e  nre bein! arranged, s o  t h a t  t h e  

D r .  GutBell  cont inued the a n a l y s i s  and i n t c r p r e t n t i o n  of t h e  d a t a  
obta ined  from previcus  i n v e s t i c a t i c n s  on t h e  d i e t s  of ha tchery  trout. 
b s a r f e s  of p p e r s  is being  prepared dea l ing  w i t h  the  growth and rnor- 
t n l i t y  of t r o u t  fed- d i e t s  con ta in ing  Z i f f e r e n t  k inds  of meats and 
d r y  f eeds .  

Ccrtinnd ' iesearch Labcra tory  ?he Cort lend Laboratory cont inued 
i t s  prograrr, of t e s t i n g  v a r i o u s  d i e t a r y  suprlomcnts . 
supplements f a i l e d  t c  inc rease  the growth r a t e ,  rlecrsase the  c o s t  of 
product icn  o r  have any v i s i b l e  b e n e f i c i a l  eff'eofs upon brook trcut. 
The c c s t  o f  t hese  supplcrnentc does n c t  appetlr t c  war ran t  t h c i r  m e  
i n  ha t che ry  d i e t s .  New supp~ernent  experinien6s  re i n  progress  nnd 
will be ccrnpleted t h i s  caning f a l l .  

l r a r iom commercial 

. Paprika when f e d  a t  a l e v e l  of 2 p e r c e n t  of the d i e t  t o  brcok 
t r o u t ,  cause6 , e  'hmked co lor r i t ion  of t h e  ftsh, approximatinE the 
c o l o r  cf w i l d  f i s h .  In  the  p a s t  suoh s t u d i e s  have been madc w i t h  
the  imported brands of Taprika.  Experiments were made i n  which the  
e f f i c i e n c y  of a domes t i c  papr ika  WRS comp.red w i t h  an  impor tod brnnd. 
I n  all experiments the d c m s t i c  typo was oquol lx or  s u p e r i o r  t o  the  
imported paprikfi.. rjcmestic papr ika  i s  muoh oheaper f o r  use i n  hatch-  
e r i e s  d i e t s .  R r m  t r o u t  wore n o t  o o l s r e d  by t h i s  ~ u b s t a n o e .  A. new 
s e r i e s  cf  experiments has bean s tc l r ted  t:: determ.ine i f  t he  l eve l  nf 
phpr iks  i n  the  d i e t  m y  be reduced and thu8 f u r t h e r  l w e r  the oost 
of a r t i f i c i R 1 1 y  c c l o r i n g  ha tche ry  brook t r o u t .  

Tests of s e v e r a l  p r a c t i o n l  i i e t s  drs under why t c  determine if  the 
s tnndord Cort;l?<: ?n. 6 may he imprpved upc'n. 
keen mode necessary  by t h e  lnck Cf a su:tply ~ ; f  sime rf the  ingredients 
and the exacsaive c o s t s  of scme cpf , the  r , thers .  

Suah'expdriments hnve 

Training Bcgram Clnsses cf R b m t  4 h h r s  ench week nre h e l d  
t h r c u m t  the p e r i d  from mid-September t o  the f l r s  t , of June , i n  ,which 
i n s t r u c t i o n  was given t o  personnel  of the  Divi8ic.n ::f 'Cfime F i s h  m d  
IJatcherie  s ., 
t o r y  e x e r c i s e s  and f i e l d  t r i p s  i n  genera l  n u t r i t i c n ,  f i s h  o u l t u r n l '  
methcds ( ino lud ing  d i s e a s e  i d c n t i f  ida t icm s.nd c o n t r o l )  ha t che ry  ' 

manngement and f r e s h  water b ic logy .  !!'his p a s t  yefir twrt men frcm 
Segion 1 a t t ended  the schcol  i n  adtliti .cn t o  p e r s o m e l  frcm Eegicn 5 .  

Ins  t r u c t i o n  cons is, t e d  O f  l o c  tur e8 , r e  c i  t a  titsns , ! ,nbor~ - 
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Subprojoc t  l--Tritnmin requirkmefits of '  salmonoid f i s h o s  8 

The s tudy  of the v i tamin  R rcquirements  of t r o u t  formod the mnjor 
Por t ion  o f  $P"sf$jk$and Laborntory 's  prcgrnm dur ing  thc  pas t  yedr.  
Tho80 s tud ios70  r ed ing  v a r i o u s  l e v e l s  of the d i f f e r e n t  vi tnmins i n  
tho  d i e t  'of tho t r o u t  '&nd.nfter an  o lnpse  of time the.  t r o u t  wore k i l l e d  
'in2 t h e i r  b iva r s  W O ~  analyzed f o r  t h o i r  Hitamin oontont.  That d i e t  
oQU8inli; ~ n m c i m i i m  s t o r a g e  was %akoli ns the  t o n t a k i v s  requirement  (.if the  
t r o u t  

Studioa were mRde' upon the  r ibof lawin ,  thiamin and panto thenic  
ao id  requiremonts .  The experiment  wns 80 designod tho t tho e f f e c t s  
Of Zevkle o f ,  the  v i tamins '  i n  the  d i e  t i  * Bpeoies of trou't, wMtes tempera- 
t u ro  and th6 time .of t he ;  hnal'J'aeb .oould ba lhensured i n  one s o r l o s  Uf 
@xpcriments.  The dntn  were I j b d i o d  s t n t i s t i o a l l y  by menns of a n a l y s l s  
cf vnrinnoe,  

Three s p e c i e s  of Wout  were' ueod i n '  a l l  8 t u d i e i ,  brook,' brwwh 

Twc. s e r i e s  of analyst?s w6ro mcde'approxi- 
and rninbnw t r o u t ,  and tho experiments wero run' R t  water +emp6ratures 
of 47 rind 52 dbgraos F, 
m t e l y  two months apart ' .  

No d i f fo renoo  was found betwoen tho'requirc>mont of . t h e  th rce  
SPooies of t r o u t  frr r i b c f l a v i n .  The rcquirernant remafned the 8amo 
Qt the  two tomparaturas  and ovar the  two-month i n t e r v a l .  Thc: t en tp -  
t i v e  requirement  wne fcund t r ,  be between 0.44 nnd 0.68 mi l l ig rams of 
vitnmin pe r  k i l o i r a m  a f '  body weight  d a i l y . .  iflnximurn s tcrRge wns frJund 
t o  bo b s t w ~ u n  15 nnd 16 miorogrr,ms of r i b o f l n v i n  per  grnm pf t r o u t  
livt3r 

Tho panto thento  noid s t u d i o s  shcwed Chnt a l l  t h r o e  s p e c i e s  had 
tho flame roquirsmont  nnd no o f f e o t  was oaused by tempuraturc.  
tontcit ivc roquircment  was os tnb l i ehcd  cit botweon 0.97 and 1*25 m i l l i -  
grams of pcnto thonio  nohd por  kilograin c,f t r o u t  p e r  day. There was a 
d i f foronoe  i n * l l v o r  s to rngo .1n  the ot\8os of. h r m  and rainbow t r o u t  
bcbveon the two a o r i m  of ann lyses r  Tho annlys@s mRdo l a t c r  i n  the  
Beasan whon t h e  f i s h  wcro l n r g o r  nnd o ldcr ,  shcwcd a g r e a t e r  nrnount 
of pan$othenio no ld  i n  tho ' l i v c r  t han  tho o a r l i c r  seriesr 
s torngo of pnntothonio noid i n '  tho t r r u t  l i vooe  was'  approximately 
14 mioragrnms pe r  gram cf l i m p .  
rainhow nnd h r c m  t r c u t  In the  f i r a t  e o r i o e  of nnnlyscls.. 

Tho 

Flaxbum 

This was s l igh&ly  lusa f o r  t he  

The thiamin raaui rcmcnt  wn8 fcund t c  be bctwccn OL150 nnd 0.186- 
milligrnme per  k i lcgrnm of t r o u t  por day f o r  a l l  thrcie speoias of' 
t r o u t ,  
a d l f fo rcnco  botrwecn tho two e o r t o s  af nnalyscs. The. laTgor  nnd 
c ldu r  t r c u t  ( t ho  SaOCnd floric8') hrxd n highor  l i v u r  a torago .  Cf thiamin 
than tho t r o u t  o f  the f i r s t  s e r i c s  of wnlyt3esr Tho avorngo a tornkc  

Tomporaturo hnd no e f f e a t  upon tho roquircmcnt  buts t ho ro  was 
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of thiamin was approximately 4 microgram per gram of l i v e r ,  averaginK 
s l i g h t l y  l a s s  f o r  the  f i r s t  s e r i e s  of expcrinents.  

A s e r i e s  of experiments i s  a t  p resent  i n  progress i n  which the need 
of t r o u t  f o r  n i a c i n  ( n i c o t i n i c  ac id)  and b i o t i n  will be es tab l i shed .  but have 
n a t  reached a po in t  where conclusions may be drawn. 

Suffocation experiments a t  Cortland shgwed t h a t  a s  the,oxygen:was 
reduced and the carbon dioxide increaeed i n  an unaerated aquarium, t h e .  
r ed  c e l l  count of  the blcod’.of brook t r o u t  increased r a p i d l y  f o r  the f i r s t  
hour & t o r  whioh it maintained the new l eve l .  The gas contont of S;hp 
water may be an important f a c t o r  which must be taken i n t o  account i n  the 
e a r l y  diagnosis of anemia i n  hatchery-reared t r o u t .  

p, mixture of pyridoxine, pantothenie a c i d  and r i b o f l a v i n  fod  i n  
g e l a t i n  capsules t o  brook t rout ,  f a i l e d  t o  r e l i e v e  the anemia which 
developed whon the t r o u t  were f e d  a syn the t io  d i e t .  The same %hree 
vitamins and f o l i c  aoid d id  cause a s l g n i f i r n n t  r i s e  i n  the blood count 
of anemic f i s h ,  although the r i s e  was f a r  below t h a t  r e s u l t i n g  from 
the  feeding  of f r e s h  beef l i v e r .  Fo l io  ac id  alone had BO effect..  The 
anti-anemic f a c t o r s  of f r e s h  meat a p p a r  t o  be a complex mixture and 
n o t  a s i n g l e  f a c t o r  as  once thought, 

Fxperiments ore i n  progress t o  study f u r t h e r  the e f f e o t s  of various 
vitamin oornbinaticns upon anemia. 
plements a r e  being t e s t e d  f o r  t h e i r  anti-anemic value.  

Tn add i t ion  seve ra l  commercial sup- 

PP0JT;CT I11 (TOXICOLOGY) YFFRCTS 0F I?’TSECTICIDFS PKD CSIPIVICALG’ W FTSH 
Eugene W. Surber, P ro jec t  Leader and Dorothy D, Fr iddle ,  P io logi -  
c a l  h i d .  

Subproject l -vf fec ts  of TGT on F i sh  
I c -- -- .- 

Both l abora t a ry  and pond experiments were performed during the period 
Apr i l  1 t c ,  June 30. P.n experiment using two r a t e s  of a p p l i c e t i o n  of l lDT 
i n  o i J  m s  performed i n  concrete Daphnia ponds wi th  largemouth bass ad- 
vanced f r y  of an averags Length of 26.4 mm.. All bass were k i l l e d  i n  the 
ponds which received 0.5 pound 3 D T  per acre, whi.le 100 percent  survived 
i n  the  c o n t r o l  pond. 

I n  another pond experlment, i n  oGllaboPati.on with the Bureau of 
Entomology and Dlant ruarantine,  hcuscf l i e s :  sprayed, w i t h  DDT i n  o i l  ~t 
the  r a t e  of 1.0 pound. per ac re  were fed  .bo b l u e g i l l  sunfish,  82 mm. 
average length.  No b l u e g i l l s  were kLb.led. Thts experiment: corroborates 
an experiment oonducted during 1945, which f a i l e d  t o  show t h a t  b l u e g i l l  
sunf i sh  can be k i l l e d  by feeding  upon i n s e c t s  sprayed w i t h  DnT.  

Tn aquarium experiments i n  vrhioh DDTtspraved Lousefiles were f e d  .to 
78 m. (average:) blucgil.1 sunf i sh ,  s eve ra l  f i s h  died. Thoufch few showed 
typ ica l  symptoms of 9PT poisoning, a8 usual ‘the r e s u l t s  of t h e  aquarium 
experimsr-t were c pen t G  qucsti;n . 

1 1.4. 



Arrangements wore completed f e r  tho spraying  of' R mile  s e o t i c n  of 
the  S t .  Y a r y  River  i n  t h e  R ig  Levals Refugc nt$Rr VQ8u'viusJ Virg in ia .  

Appl ica t ions  rlf DDT i n  c i l  R t  t h e  r a t e  rf 0.25 m d  0.56 FWnd per 
ac re  were rnfide ir, d i r t -bo t tcm p m d s  ocx ta in ine  g:oldon s h i n e r  f r y ,  11.6 

of VDT. A-ppnrently, golden ' s h i n c r  f r y  R r o  muoh .more s o n s i t i v c  tr ,9911 
than a d u l t s ,  s i n c e  experiments duri'ng OAtcbcr 1946 6hr:med t h a t  a d u l t  
solden s h i n e r s  om surv ive  0.5 and l .0 ,pound DDT pe r  a w e  t rea tment .  

Subprc jeu t  2- -Ff foa ts , .  af Yevrly h v e l o p e d  Chomicnls ?n A q u a t i o  Organisms 

i n  longth ,  A11 f r y  v i 3 i b l e  i n  tho ponds ware k i l l e d  n t  b t t h  l e v e l s  

-__I -1- - ' 
Three l a r g e  p l o t s  of w h i t ?  . ,water lilies, .,?Tyinphaqa i:,horata, on tho 

prc:rnises r,f the  J3udm-A Bnrms  n e a r  Lqesburg, . ? i E i T w % r e  ,_sprayed w i t h  
2, 4-1; on June. 4, 1947. ThFec? 2, 4-11 formulds were used.' In  one p l o t ,  ' 
fj  poroent  2, 4-D qcJ lu t ion  pr.eparod frcin the  srdtum q a l t  of 2, 4-D vns 
U 8 6 d i  i n  t h s  seocnd, a 5 pe rcen t  s o l u t i o n  c.f 2, 4--.9 k i t h  t r i bu ty lphospha te ,  
a ooaclvent ;  nnd ' in  tho t h i r d  'plot-, R 5 percent; s o l u t i o n  of 2, 4-D i n  
t r i e  thancylamine .md  wntor.  Prel i ininnrg observnt ions  showed t h a t  t he  
t r ibu tyfphosphate  formula was much the  e a s i e s t  t c  use nnd onusud the 
leaves t o  c u r l  hc fo ro  oomph t i o n  t.f tht: sprnying ,  

The wqtcir  l i l i e s ,  sprayed i n  Ponds 1-6 and 1-14 survived tho epray- 
int: dur ing  the l n t o . f a l ?  of 1946 when b(?th l e a ~ e s  and p e t i c l e s  were 
sprayed . a f t e r  the  water  WRS .removed, .Fu r the r  off9,rts w i l l ,  bo mnde tc? 
c o n t r o l  thesc: plnntx by add i t i cn f i l  npp l ion t ions  vylth the  tr ibutylph(:m- 
phate  f r rmuln.  

PR.OJECT IV (9rcF?.Sr;:s) Tx!?:? V T I C  'I'W; TW?NT W R  PTlRUNCTTL3Si[S 
J ~ m e s  S. Gutsell, P r c j e o t  Londelr; S .  F. Snicszkr,, Col labcrn tor  

Thu p ipa  fr::lm t h e  sp r ing ,  d i s t r i b u t i n g  d i t o h  find the  16  ponds i'f 

raoewny tvpc c t  the  T,!pper %tchc.:ry, Lamar, ,wcm t r e n  tod w i t h  oh lo r ine  
n f t e r  OUndavn c'n &ne 11: ?jr. ':li-ttley m d  Nr, I%c:,dprs were p r e s e n t  w i th  

and tho c n t i r t :  s ta f f  L.f the Lnmnr hwtchory, t::ctk p e r t  i n ' t h e  cpc ra t ion .  
The rssidunl ahlclrine was chooked Gn the morning of June, 12. 

Guteol l  w h i l e  t h i s  vrns boinp, di>nr:., ,.Thsy, togothor  w i t h  Yt-. Tnancr 



FlRns have been prepared f o r  new experiments d+nling 'with the  
deVel0pInmt of t r ea tmen t  mcthcdo"f0r fwwriculos is .  
a r e  t c  be s t a r t e d  i n  Ju ly .  

The6e e x p d r i m n t s  

, .  
Wferences  w&rG s t u d i e d  by D r .  Snibszkc cn t h e  methods c!f d o t e r -  

mina t ion  cf ' t h e  sulfonrmides 'iri the b locd  a n d ' t i s s u e s ,  snd-scme ' 

pre l imina ry  tes ts  were '  cm-ried c.ut. Hcwever, tho ci ' lor  s tkndards  
and t h e  i n t e n s i t y  c.f t he  cc.1r.r prrduced 'i'n the tGsted b l w d  of t he  
t rcuC'were tc iJ  ?f l int  t c  pe r in i t ' a cc i i r s t c  dcterminnt2on. A f t e r  cmn- 
s u l t a t i m  w i t h  D r .  Beyer, pharmacclc?gis.t, a t  the  ShRrp and Dokrns 
Cmpnny, i n '  P h i h d e l p h i a ,  it became , c l e a r  th ,a t  t he  accu ra t e  de t e r ;  
m i n a t i m  of the  sulfonamides i n  the b locd  nnd t i s s u e a  ie. on ly  p o s s i b l e  
w i t h  the R i d  cf a p h o f o e l e c t r i c  cf>lckfmoter.  TkiEreforc, f u r t h e r  
s t u d i e s  were pcs tponed .un%i l  such oc1crbet;er 'cc?uld ba ' c'rtained. 
I t  has $,eon fcund t h c l t  the,blGc/d c o l l e o t i o n  methsds used f o r  the' 
blocd of ' h ighe r  animal8 hnvo t o  be ocns iderebly  ohanged f c r  tho ' 

cnllec6ion of t h e  t r o u t  blcod. 

PROJECT v.  
These rheth-ods & r e  now be ing  developed. 

(DISF'AsES) IjE'VELOW~FillT OF CT!LTUPJi: MFDIP. AND ivTFTMr3DS 
', S. Sniesekc,  P r o j e c t  ,f,ea'dor, S. Ec. F r i d d l s ,  Bio logioa l  Aid. 

Subpro jec t  1 - 4 r t i f i c i a l  in fe jc t inn  G f  brock t r c u t  w i t h  R. Snlmonicida ---- . * I )  

On June 3 o. pre l imina ry  t e s t  was s t a r t e d  cen the  a r t i f i c i a l  ih fec-  
t i o n  of br0c.k t r o u t  w i t h  F. SRlmOnicida. The t r a u t  were d iv idod  i n  ' 

f o u r  s e p a r a t o  t rpughs ne ?cllcws: 

Wcugh !'I, 10 y e a r l i n g  brook t r o u t ,  f i ve  O f  them wore i n j e c t e d  
w i t h  suspensinn c;f R. Salmonicidp.. 

Trough 72. 10 y e a r l i n c  brlnrk t r o u t ,  f ivo  of them had one cf 
tho p e c t r a w l ' f i n s  rc-mnved and were dipped f o r  R f t v r  s scsnds  
i n  n vorv d i l u t e d  wntcr  suspensicin nf E ,  Znlmonicidri. 

Trough !3. 10 f i n g e r l i n g  brwk t r t u t ,  f i v e  in Jdc tcd  ets i n  troue;h*"fl. 

!Rough lt4. 10 f i n g e r l i n g  b ro rk  t r c w t ,  f ive  ?,f them i d f e c t o d  ns 
I n  trfiugE :k?. 

9 

- .  .. 

A l l  t r c u t  were f e d  r e g u l a r l y  R n d  the  d m d  t r o u t  were rodorded, 
removed and spc t .  checked b r i c t ~ r i ~ s l c i g i a n l l y  f o r  the  presence Of c_ 1 1 .  
Sslmonicida i n  the dcrsa l .  +eTn and the  .kidney. 
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?[cr t a l i  t i es  

7 '  5 5 5 

This p re l imina ry  experiment indicated thc t tho a r t i f i c i n l  ini'ctl- 
t i c n  by means c f  the  i n t r a p e r i t c n o a l  i-ir intrnnlusculnr i n j o c t i r n ,  o r  by 
"lippinp; of the Pins,  pr;duood 190 percen t  nic.lrtality. Thc i n j e c t e d  
t r c u t  d i ed  st cner  than  tho t r c u t  i n f o c t e d  through tho c l ipped  f i n s .  
Them were' wmo n d d i t i o n o l  m o r t n l i t i c s  i n  thci f i n g w l l n e ,  t rc -u t  which 
Prsb&bl;y worc dun t c  t h e  ns2;urP.l i n f u c t i o n  f r c - m  *the a r t i ? i c i a f l y  i n -  
f e c t e d  b c l j t .  Additicwal t o s t s  were s t m t e d  bucnuse t h i s  ques t ion  i 8  
extremely impor tRnt  f o r  inves  t i p a t i o n s  ' invc lv ing  tho mRrking c - f  
hatohory  f i s h .  

Subprojec t  2--Exporimontal t r aaghs .  

mcnt has  boen l i m i t e d  by the f n c t  t h r t  duflng the lfirge p a r t  of tho 
Year tho t r cuehs  i n  the hntahGx-y a r o  m o d  f c r  the prcduct icn  of f r y .  
Jno thor  l i m i t i n g  f n c t , x  i s  t k  l a r g e  s i z o  (,f tho s t a n d w d  hp.tchery 
twutf,hR fit Lcetcwn. I n  c:rder t;c' hnvo G d e s i r a b l e  clunntity of f i s h  par 
un i t  vcllumo cif wnter ,  o. large number cf f i s h  must bo b o d  nnd &he C G S t  

t h a t  t hc  hntcht r y  t rcughs '  r,rc nrrnngcd i n  t W  t ioas wi th  wntor f h w i n g  
frcm tho uppbr t a  tho lcwr trcughs,  i nc rcnses  tho r i s k  af uncon t ra l l ad  
infection. I n  o rde r  t o  rsmedy t h i s  s i t u f i t i o n  a t  the  l G W @ S t  pos s ib l e  
C G S t ,  a p1nn vra8 prtapared f o r  the  p a r t i t i o n  of tho e i g h t  s t anda rd  
troughs i n t o  24 smeller troue;hs, bach w i t h  thc, sopa ra to  water  supply  
and a e e p w a t e  o u t l o t .  The sot-up i s  EtxpectEtd t o  bo oompletod o a r l y  
in July. 

c - 
The expt:rimentnl wt:rk on th; di8ccas;i.s ' c i  f i s h u s '  and t h e i r  ' f r b n t l  

f('.rd, drugs nnd chc~micnla i a  p r o p r r t i c n q t o l y  high. AIS\: the  f n c t  

When the exper imenta l  troughs a r o  oompletod they  wi1.l be used f o r  
Pre l iminary  eoreoning 
s e v e r a l  traup,hs w i l l  bo r e se rved  oxclusively,  8s a kind cf small c l i n i c ,  
f o r  t he  m p i d  s u l o a t i r n  cf t h e  b e s t  t rea tments  when a diseasr.  of doubt- 
f u l  etiology appears  a t  the  Leotcwn 8tatj.c.n or noRrby. 

t e s t e ,  f o r  v a r i o u s  o o n t r o l l e d  e x p e r h u n t s  and 
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Subproject &-The preveneivs Weatment of Scme Fish  Diseases - --- 
A new aubprcrject G n  the preventive treatment of "cer ta in  f i s h  d i s -  

eases  was s t a r t e d .  A d e t a i l e d  prr ,grm of the proceduros and aiiis WRR 

prepared an3 discussed wi th  Cr., Mottley and with the who19 s ta f f  . . .  of ' 

the Leetown Btaticjn. F u l l  c c o p r a t i L - n  waa ecsured by Pk. B. Haten and 
the personnel cf th6 Game Fish  m d  Ratcheriec. 
del ivered t .  the ohiefs  5f the Fishery Biology and cf the Game FiRh 
and Hatcheries. Tho pro j e o t  was approved and c,perations wore s t a r t ed .  

CJpies cJf t h e  plan were 

PROJECT VI. (FIS3FR.Y BIOLOGY) SWLLDAOUTH RLACKFASS S"TT)I~S,  E. If!. Surber, 
Pro joc t Leader. 

This p r c j c c t  WGS inac t ive  during the war, but plans nre being made 
t o  r e a w e  the inves t iga t icns  CcnditionR i n  the S,henandcnh River ,belmr 
Front  Royal, Pa., are s t i l l  unsuitRble f o r  bass due to pol lu t ion ,  !:n 
attempt ' . i& being mde t o  draw the n t t e n t i c n  of th& S t a t e  a u t h c r i t i e e  
t c  t h i s .  s'itua t ion  

Subprojoct 17LFer t i l i zb t icn  of Hatchery Pond8 
c__r - 

E! cseries of 14  pmds ranging from 0.2 t o  0.62 acrc: i n  area were 
etccked on April  14, 1947, wi th  b l i Jeg i l1  sunfiah a t  the r a t s  of 20,000 
per acre.  !!be of these ponds s t rved  as oontrcls;  qnd thB rzmalining 12  
ponds were f e r t i l i z e d  with 10-5-5 inorgnnic fertilizer, Ammcnium 
s u l f a t e  was tIG source of nitrogen. 

The' s w i e s  -.f 14 pcnds werk arranged i n  f c u r  blt*aks w'ith one 
ocnt ro l  each I n  the f i r s t  and f * u r t h  blccks. Cne pcna ir̂  each blvck 
recoivcd &OD pcunds p s r  acre,  anpther recoivo& 200 pcunds per nc ro ,  
and a t h i r d  300 pounds cf l b 5 - 5  inc.rgan3.c fe r t i ' l ' l t e r  pcr acre pcr 
a p p l i c a t i r c  a t  10-8a.y i n t e r v g l s  u n t i l  June 12, e ttltal (?f G or 5 nppli-  
c a t i r n s '  per p&d dcpendini upon tho turbiELity, 

The t u r b i d i t y  me?suromonts wcre t a k m  vmckly during tho cjpC!rmtirn 
cf ths pcnds; s ince  the purpose. of the sxperimcnt vvs' t,: prcrducc w n t u r  
blcrm cf'% 6 e r t a i h  deno%i, viz.', suEh 88 wcirld :pr'cveklt tho. grkvth cjf 
the larger' q u a t i c  p lan ts .  
measure the prrductirm of b l u e g i l l  sunfish reoul t ing  f r c m  d i f f  eront  
qumti t ies of f e r  ti 1.i za ti c n. 

The mal% purpose c f  th'o pro'jas't'was' t c  



In s p i t c  of’ t hc  h w u y  n p l i c n t i o n  d’ f e r t i l i e c r , ‘ w n t ~ r  bloom d i d  
Instond,  Inrp-1 nnssos df f i lnmontotis n l y n c  n o t  nppcnr i n  mnnv ponds. 

O r  conrs r  TTC t r t i o n  n p c n r c d .  In thcGc v?onds tj1-1~ v m h r  rcmninod cltanr.  
’%tv hloom secmod t o  nprronr whcm hcrwy vmtcr hloom forms i n  previous 
JrTP. rs  WCYC p v s c n t ,  f a d  n o  r r l n t i o n  hctnnrecn t h o  amount; of f c r t i l i z n r  
nddcc t  nnd the  prod\ lc t ion of v m t i  r h l o o n  forms wmas fnund, 
the ndd i t ion  of t r i p l e  thr7Rmount of f r r t i l i z o r  hnd no o f f o c t  on tho 
Product ion of vmt( r bloom 

I n  o t h c r  words, ETI. 

The o o n t r o l  ponds nvcrnged 92 pounds o f  b l u b g i l l  s u n f i s h  per  nore,  
ponds r o w i v i n g  R s i n g l e  a p p l i o n t i o n  of 10I! pounds of 10-5-5 ppr a c r e  
Dr0duot:d r.n’avorngc of 138 pounds pe r  ncrci. 
Pounds* pnr nom pc’r 
P r r  “or ( \ ,  whilt.  thc  s m a l l a s t  nvornp;c? product ion,  110 pounds per  norc,  
oocurred i n  tho o(:ries r e c e i v i n g  300 pounds of f 6 r t i l i e o r  per ncrc  por 
f iPpl icnt ion.  In ono pond rccoivinp;  th ren  t i m v s  the normnl npi7licntion, 
h l u e ~ i l l  s u n f i s h  wcre noted  dying,  

Those ponds rocoiv ing  200 
c p p l i c n t i o n  avorngod 132 pounds of bluegill s u n r i s h  

Thc s u n f i s h  i n  0.11 ponds mndc axccllon.1; prowth durinp: tho s h o r t  
?t’riod of Qpr:rntLon. 
h c h t , c  r,nd providod f i s h  of 
Tht: r e s u l t s  i n  d t : t n i l  nrc: shown in-‘?nhlo 1. 

They rr,nKcd i n  ttvcrrcgt l(3ngth from 2.0 t o  2’.7 
vary dr:s.Irnblli size f o r  stookiny; f n r m  ponds. 



Table 1.--Produotion of b l u e g i l l  sun f i sh  i n  ponds a t  Leetom, 
Tres t Virginia., 1947 

- -$Fit -. 
PTwher Vumbar f i  -Jerngs ?Tot pottnds 

Pond Date DP.Ce days per length pounds pe r  ncrw Percentage 
nc). stockoC drnined opernted acrr: inches per acre pe r  day survival 

- 

H- 2 4-14-47 6-18-'47 66 16,174 2.3 117.57 1.76 ' 80.9 

2-13 4-14-47 7; 2-47 80 13.258 2.0 67.25 0.84 66.3 
Avo fago 

R. Single oppl icn t ions  
b 

H- 4 4-14-47 6-19-47 6'7 13,919 2.5 126.78 1.139 69.6 

FT- 5 4-14-47 6-2047 68 10,204 '2.6 ' 142.71 2 .10 51:o 

77- 9 4*14-<7 6-27-17 75 15,360 294 136.5s 1.82 76.8 
I 

1.81 109.1- I/ 
, -- H-12 4-14-47 7- 2-47 80 22,826 2.4 '144.43 

Average 15,327 2 a5 137.62 1.91 76.6 
I__ 

C. Double Ppp l i ca t ions  
c 

€I- 1 4-14-47 6-15-47 66 5,625 2.4 66.13 1.00 28.1 

I?- 6 4-14-47' 6-23-47 71 11,498 '2.4 154.96 2 *I8 57.5 

Ha 8 4-14-47 6-26-47 74 17,171 2.3 149.76 2 *02 n5.9 

He11 4-14-47 7- 1-27 79 18,850 2.2 155.10 1.96 94.3 
-I_- 

fiverap? 13,286 2.3 131.46 1.79 66.5 

?7. Triplo applications --- 

H- 7 4-14-47 6-25-47 73 2,040 2.7 25.79 0.35 10.3, 

H-10 4-14-47 6-30-47 78 17,240 2.2 136.88 1.75 86 02 

9-14 4-14-47 7- 3-47 81 15,703 2.7 189.07 2 .?I3 78.2 

5608 - llvernge 11,358 2.5 109.C8 1 43 - ..----- -c 

'-1 number of f ish stockod in cnc! pond wc,s c s t i m t c d  Prom weighing 
of rnndor? snmnles. Tho totql numhcr pr!?sent c t  the time of drninngca of the 
pond e,ives tho R c t u r * l  nixrnbor prodixood, s inoo  these vmrc oountcd i n d i q i d u a l l y  

- 
98 well Q S  weighed. 
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Dirlrnost ic  Scrvioo nt; t h e  Ssetown S t n t i o n  '?he t r o u t  a t  t h o  Leetown - .- S t ~ t i c ~ n ~ d ~ h ~ n f ? T ~ ~ ~ r  ~ r ? % - t ~ - h i t m p i o i w i  of any disansn., 
Scvaral  n d u l t  rninhovt t r o u t  wr\rc n f f eo tcd  by tuaiore o r  oys ts  
wQS f i  s e r i o u s  o u t b r ~ n l r  of , gill dieonse ?none; the rainbow t r o u t  f ' ingw- 
l i n a s  i n  tho o i r c u l a r  pools .  
In orde r  t o  mnka t h f s  t roatmont  poss ib l e  the volume of wnter  i n  a l l  the  
c h u l n r  pools hnd . t o  he measured nnd, n ' h b l o  was prepared f o r  t he  
r ap id  duterminnt ion of tho q u a n t i t y  of Roccnl' needed fer  cnoh pool -  
1% w s  
EQod r o s u l t s .  Tho lossoa nnong the  trcktelll f i s h o s  v e r e  @mall, nnd 
tho prooedurc of thc! t ran tment  vrns ,simpls nnd f n s t ,  p rov id inc  tht \ f  
t h o  nceded informat ion  wns n t  hnnd. 
8 0  f a r  I t  hne been found nooossnry t o  t r o n t  the nf'footed %rout':f'or 
t h ree  dnys i n  succession,  one hour g t  a timo, w i t h  '10 peacont ~Eoocnl  
d i l u t e d  1 :50,000. 
the t h i r d  wook i n  ordor  t o  cure  the disenso o n t i r e l y .  
hQVo been no ncw outbreaks o f  t h i s  disbnsd.  

Thore 

Treatmen$ w i t h  Rooonl wn8 rocohended .  

' 

found thr : t  tho  t roa tmont  of gill d i sense  w i t h  Roocal p v e  very 

In o rde r  t o  o o n t r o l  gill disoaso 

The tr t?htmont wn6 r epea ted  dur ing  tho second o.nd 
So far t h e r e  

2. "xsminqtion of prrrservod Goldf i sh  fr'on the  Flcisscr. RrothnPs, 
SPrinp,f icld, %ss 

' 3 ,  F:xr\rnination of tho preserved  spooimens of brook t r o u t  f ing ts r l inga  

Kxnminntinn o f  whito ponch from tho  Narylnnd ?'Imine S b t i o n  

from ~mo~ce?mount, IT. C. 

4. 
fit Solomons, NCI, 

6. Exnminntion of t hc  t r o u t  from Vhitcj Sulphur  Springs,  ','l. Vn. 

7. The Precond exaEinntAon of whi te  pcroh from Salomorls, hld. 

'8, Rou4A.m ( n o t  oxporimontnl)  trntrtmont of t r o u t  f i n c s r l i n g s  n t  the  
LOC: twn s trn t;j.on . 

9, Rxnminn.tion ot o a t f i s h e s  from tho Vt3stqrn Flnryland. 

10. Fxnmlnntion of a lb ino  brook t r o u t  f i n c o r l i n p i  from Dnllr\s, lroxns. 
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PPR3JECT 'IX. FISE PRODUCTION IN SOfTETE?? IJY~ F'%. P. K. Chamberlain, Prc jec t  
Leader 

Eubpro j e c t  1--The Piegah, Systtcm ;if, Trout S t r c h m  ;?'lh.nagoment - -- - 
Infafirtstfon .was labtaincd duning t h e  winter.  om'*the recent  develcp- 

ments i n  the eystom of t r c a t  8 t ronn i  management es tabl ished a t .P isgah  ' 
RTational Forest  p r i o r  t o  thc war .  4.n a r t i c l q  cn4he  subjqot was preparpd 
i n  CollabGration wi th  Ranger €hEer f C r  the *Ootobor i ssue  nf the Progres,-. 
sive Fish Cul tur i s tc  

E~~hprrJjec.f; 2 --I?IRtm hyaoipth X ~ T J Q S  t i g a t i c n s  - 
PIC furehe t  -wrk was ,dcm c?n. t h i s  subyrcljeot.. A ncte  cn ..tho a f f o c t  

of hydrogcln r u l f i d e  en F lor ida  Everglades f i a h  prndtlction was preparod 
frcm d&ta-obtatni?d.while on thci w6.ber hyaoi.nth dotg i l .  

The f o u r t h  quarter  ~ a w  the s t a r t  of the roeervc i r  study program. 
P r a c t i c a l l y :  the en%ire ,quhrter. was., spent  a t  Cpnohas ??:eser.vc.ir in, I . 
New %xfco, a prcblem lake i n  tha't.,if hed bogun.its  f i s h i n g  caroor.  a t  
a p a r t i c u l a r l y  high level ,  c)nly. t o  f a l l  i n  ,a few y e w s  tc:. a.levc:&..mare 
than cjrdinarilg lcw. 
b e h e o n  tho cold-water m d  the warm-vmter types of impoundmcint. iGhon 
two-thirds f u l l  cf w a t w  or l a s s ,  ju:girig frmi i t 8  his tory,  I t  shows 
the charaoter in t iaa  cif an cxcol.lon4 b m s  lake. .. Nhen fuL1, the bass 
f i s h i n g  fe . l ls  o f f ,  water t o m p r s t u r e s  run sc lc?w as tc, reduce n a t u r a l  
bass spmning, and it appears t o  be a ccld-we.tc.r 1ak0 t h a t  hns gct ton 
off t n  a bad s t a r t  with i t s . f i . s h  pnpu1ntir.n; Th ls  is r e a l i t o d  t o  h e ,  
an over-s inpl i f ioat ion cf thc prc-blem, but  i t  makes a s t a r t i n g  p o h t  . 
f c r  a ccns idsra t icn  of kncwn f8ct8.  

Apparently i t  mcly be clnssed as a bc.rdur lake 

Tho r e s s r t v i r  hc.8 been prac t ica . l ly  
full ' C l l  ycar. 

The r e s e r v c i r  when f u l l  stclnds a t  e n  c lova t icn  of 4,201 f e a t .  
Muoh of. the impounded v q t e r  , l i e s  i n  tare' cnnyona, 'giving .s teep bmka 
and considcrnblo mater depth of R hundred f a c t  or mc.r(?. Guring,%ho 
l ~ s t  of Yny and thrnugh June the eurface tempf;raturc of the rosl;:rvoir 
ros~:  s e v e r a l  timea Fibovc 70 degrees but  .,never mninfnined such,  9 tsmpcr- 
F:ture c x ~ t i n u o u s l y  fc.r 24 hcurs. Through June the tr;mperature a t  the 
surface w m  below 68 moat cf the time with a 3.rm.cne rncrnipg ,yf 52 degrees. 
?!!ifids have been almost continuous wi th  frcquent  6ovr;rc 8 torms t h n t  have 
produced 1 R h  '!turnWer6" R t  l e a s t  wccklyi This has been..determ.ined, 
by tsmpcr~itura readings A t  the surface and a t  4 70-foot depth. -As a 
res r i l t  of.:these winds end the evident; mixing af the upper 50. t o  70 , 
f e e t  crf water t r  the e r t e n t  t h a t  has beon fciund, thero has rpver baen. 
many dogroes difference i n  temperoturo biitwcm tho surface and thc 
'IO-fcpt depth mrtrk.,' The dtffcrence hae. n o t  been found t o  ba o v ~ r  
e i g h t  degrees a t  any time, nnd oocnsionnlly i s  only four ,  
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Fish ing  hcs beon oxtrGmely u n s n t i a f a c t c r y ,  f o r  which fFiot *f i'ur 
f a c t o r s  ?.re t e n t a t i v o l y  advancod a t  t h i s  time. F i r s t ,  whi lo  the gnme 
f i n h  pc'pulct tim, pP. r t icu lnr ly  cif 1e.rgomc.uth blF.ck b%s, appears  qu i  t o  
e x t c n o i w ,  i t  nppenrs t:.c l i m i t e d  f o r  t h e  Rbun?.ant supply of f w d .  
G i z z a r d  shnd were intrcclucod i n t i \  t h e  roservcl i r  in  1944 nnd hnvo in- 
orortsc.:d i n t p  a heavy popul*i t i c n  L;f excellent f <JF%go fi8hm This p:nr 
at l e n s t  thc-rro i s  ovidance ,:d unsn t i s fno to ry .  spnwning of thc  blnck 
h m s ,  p ~ c s  ibly bemuse  c?f the predominnntly ~ L ' W  temperature8 'which 
f luo tunto  Rcr(-;cs tho rocce;nized cptimum babs spawnin6 tempornture,  
rnnga. iYow n t  tho. end r.f June appmwntly h a l f  'the2 female bnss nre 
s t i l l  or.rryine all t h e i r  ~ ? , P C S .  
rivi-! eoidonoe of\ be ing  held'  deed r ipe  tiyo l < * , a y  n a d ' o f  s t a r t i n g  , t o  
d i s i n t o g r a t c .  Third, tho l i t t l 6  dlf%raioC i n  wa te r  tompornturc 
bobwen d e  sur fnoe  cind cnnsldornble  dopth a p p n r s  tc. hnve "d i lu t ed"  
o r  s p r ~ r l d  ('ut tho bass pc.pul9.tA.cn thrcuEh 80 muok wntor tkint f i s h i n g  
is the:rcby alcwcd dwrn mcitcr inl ly .  This rnay n l s c  ~ p p l y  t o  thc i*thc!r 
game f i s h c s  p rc sen t .  Four, the inexparienco (?f tho  nvernge nngler  * ' 

whi? f i shcs  Ccnahns RoservGir hns h e m  obvious, p n r t i o u l n r l y  i n  meeting 
t h e  s p e a i n l  'prbblems r i .~sc.aintod w i t h  the  sprcrtd cf tha f i s h  pcspul6- 
k icn  both  m e r  the  Zdko nnd nppnrent ly  from. the  t c p  tc: the ,  bcttom of 
t h s  lck~:,. Theru i a  ovidcnao cf this l a s t  and it is underatdndnblo' 
i n  v i a w  of thc; th::r,mgh mixinp: nnd ncrntinp: of tht? lake water .  

In many c a s c ~ ,  . ad  b a s t ,  thaso eggs 



F i s h - c u l t u r a l  Consi i l ta t ive Service 
-_L_ 

"be advisorxr semAce, r ? a h t a i n e d  3s T)is t r i c t .  Bfo lng i s t s  a t  t h e  
Grand Coulee Tre.Cc%f?ries and a t  the  7 o l e m n  TXstchery of the Shas t a  
L'ish-"aintenance "rojeot, cont inued throughout  t he  ;rear In  a d d i t i o n  
t o  th08 s e r v i c e  extended t o  the  Div i s ion  e f  Game F i s h  and Xatcher ies  
a t  t h e s e  h a t c h e r i e s  through coope ra t ive  Rgreenent, t h e  S e a t t l e  Pathology 
Laboratory and t h e  C o r v a l l i s  headquar te rs  were consu l t ed  f o r  f i s h - c u l t u r a l  
advice  by Federa l ,  S t a t e  and p r i v a t e  f i s h  c u l t u r i s $ s .  

Sub-pro jec t  1--Control of Colwular is  Disease .  -- 
Pre l imina ry  expe r insn t s  on the  chemotherapy of lahoratory- indnced 

c o l u m a r i a  infec t i .ons  were conducted a t  the  S e a t t l e  Pritho.logy LRbora- . 
t o r y  by TIP. Rucker and Vr. ,Johnson. 

S i l v e r  salmon f i n g e r l i n g s ,  i n f e c t e d  w i t h  colurnnaris disease,  were 
s u b j e c t e d  t o  the s tandurd  one-hour pro1onp;ed t z t m e n t x  w i t h  1150,OOO 
Roccal (10 percent;) find m o t h e r  group t r s n t e d  w i t h  sulfnmnrezine a t  
t he  &gram leae l ,  Subsequent rnortnli ty amow +;he t r e a t e d  p-oups, as 
w e l l  as arnonp the  un t r ep t sd  c o n t r o l s ,  a p v r o x i m t c d  90 pe rcen t  indicci t ing 
l i t t l e  b e n e f i t  oh*ained from the t ren tments  under t e s t .  

Priot;her experiment  w i t h  s i l v e r  6ahOn  f f n p r l i n g s  involved  t r e e t -  
ment w i t h  s t r ep tonyc in  n t  S;hrpe l e v e l s  Som avidenoc wns ohtninod 
t h a t  10 u n i t s  of t h i s  4rug p w  grom of f i s h  ptSr dny ~ r l q  bo hcmeficia.1 
i n  c o n t r o l l i n y  oo1urmor:i 8 dismsf! .  The i nv ivo  obsr.rTm t iona conf irmod 
previous  i n  v i t r o  c:-xpPG%'6mtx i n  which c>TTl;nlits of s t rep tomycin  pe r  
rnl , of t ryptono b r o t h  p r o m d  dof i n i t c l y  b a c t o r i o s  t n t i c .  

- -1 ----1 

An exprr iment  was started.  on 24 by "r .Slator  a t  tho Colomn 
Hatcherv t o  d e t o r n i n e  the  e f f i c a c y  of ono p. p. p. pyr idylmcrcur io  
a c e t a t e  i n  ono-hour prolonged t rea tments  as n p r o p h y l m t i c  a g a i n s t  colum- 
n a r i s  d i sease .  ?he d i s e a s e  has nof yet  appeared o t  tbe Coleman S t r i t i on  
w y e s r  hence no e f f e c t s  from *ha t r e c t n e n t ,  r s i d e  froril the f a c t  t h n t  
i t  has not proven tox ic ,  have bocn nntod .  

Sub-pro,?ect 2--'%c J~evrlopment  of Speoif i c  1) is infoctnn ts  
-----r*-- 

"hc senrcl ,  f o r  dis3,nfnctnnts  e f f i c n c i o u s  i n  c o n t r o l l i n g  disenees 
among h n t c h r r v  f i R h  has hefin continimd a t  tho t h r e c  f i o l d  l a h o r n t o r i o s .  

The va rv ing  compooj t i o n  of Roccn.1 8 s  received from the mnnuf'acturor 
b o  complicstod the ULSC of t h i s  product  whioh ,  t o  dnto,  is thd only  
d i a i n f e o t a n t  e f f e c t i v e  i n  c o n t r o l l i n g  h a o t e r i a l  g i l l  d i sease .  
t ions  by FTr, Rurrmm a t  Lormanworth I n d i c a t e  t h a t  lots of Roconl 

Obeorvn- 
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e x h i b i t f n g  a t o x i b i t y  t o  salmon f i n g e r l i n g s  a t  a concen t r a t ion  of 
1:7,500 (10 pqraent  Roccal)  must be used a t  a 1:40,000 canoentra6ion,  
o r  s t ronge r ,  t o  be e f f e c t i v e  i n  c o n t r o l l i n g  b a o t e r i a l  g i l l  d i sease .  . 
Lot8 of R O O C R ~  w i t h  a n  i n i t i a l  t o x i o i t y  a t  J . t2I jsO0O {lo peroent  Rccoal) 
must be used a& a l;50,000 concont ra t iyn ,  o r  l o s s ,  t o  avoid  r i s k  of 
t o x i c i t y  i n  roil'tine f i e l d  t rea tments  

The varyinp: composition of Raccal a l s o  led Dr* Ruoker and Nri 
Johnson t o  invos ti ,s,ate the  t o x i c  and bac tar ioc idR1 . p r o p e r t i e s  of the 
Eapnrnte homologs of' the  product  i n  $he hope of i s o l a t i n g  and i d e n t i -  
fg inp  the  tox io  and/or b a c t e r i o c i d a l  components 
"nd CJohnson : 

"he r e s u l t s  of Rucker 

IJenpW o i l  , Concentmt ion  Rac te r ioo ida l  C o n o m b a t i o n  
carhan ohain t o l o r a t e d  by fish' -0.15 t rvp tone  . Ruffored water - 

6 
8 

12 
14 
16 

. .16 
'I Re a ca 1" 

10 

1125,000 1 110, ROO lr10,OOO 
1 ;25,ooo 1 ; lQ ,OOO 1 id ;  ooo 
1y25,000 1 : 2 5,000 1 ; l0;oOo 
1 : 50,000 1:200,000 1 : 100,00@ 

1 : 400,000 I.;2,QOO,OOO 1 : 500,000 
1 :I, S(Y0,OQO I :2,0OO, opo 1 :2,000,000 
1 :(3QO, 000 1 : I, 000,000 1 t 1,000,000 
1 : 75,000 1 t 300,000 , 1:300,000 

. Tho r e s u l t s  i n d l o a t e  t h a t  tho t o x i c i t y  t o  f i s h  and thb ba 'c te r ioc ida l  
Prdport ien of thtl alkyl-dimtlthyl-berle3rl..arrunonium c h l o r i d e ,  s e r i e a ,  of 
whiohltRiooaal"is a mixture ,  i n c r e a s e  more o r  loss -p ropor t iona l  $0 the  * 

l e n g t h  of t h e  ca rbon ' cha in .  The r a t e  :If incroass of oaoh i s  dispropor-  
t i o n a l ,  howover, and the  m,yrietul (14  oarbon) and the a o t y l  (IG oarbon) 
show tho groatof i t  d i s p a r i t y  betwcen R b a o t o r i o o i d a l  rand a Boxic concan-. 
t r a t i o n .  
Will be mcdo 8s soon as an adsquato supply  of e'nch onn bo fu rn i shed l  by 
t h e  manufrldturor. 

F i e l d  to s t t ;  wit;h myristnl and o o t y 2  'carbon. chain 'compounds. 

The vtorvlnc oornposition of   ROO OR^ a l s o  ,has s t imuln tbd  a sohroh 
f o r  a uniform product  p v s o a s i n g  t h e  d e s i r e d  phemotherapeutic proper-. 
t i o s  of H ~ o o n l  . Cncpwat ivo  s t n d i n s  have been rrxi i n tn inod  : p r o l i m i m r y  
i n  v i t r o  t s s t s  of promising d l s i n f o c t n n t s  bc lng  mndo by n r , ,  Ruokcr find 
-son h t  the Sonttlo Pathology '  Laboratory followed by i ' io l&? ' tos t8  
Under prn .c t ica1  condi t ione  bys J f r .  Purrr\ws a t  the  Lenvahworth Stnkfon, ! ' 

"Ster i -Chlor"  ( t r a d e  nnrm for  n corrmcroinl produot aontn in ing  '16 poroent  
ohlvnminn-T) wns t e s t e d  tit 
Rnme Fish, nnd lTntchr?ries and r e j a o t o d  when +found ununtisf 'aotory.  
h b o r a t n r y  nnd f io I d  'tbs ts were oonduo tod w i t h  Hynmine 10-X and TIyamine 
1822, 
requi rnd  t o  ki1.1 tho %os t i rgnnism.  i n  t o s t ;  tuhea Hynmino-1622 proved. 
h igh ly  s a t i s f a c t o r y  i n  oompnrmtiva b a o t e r i o c i d a l  and f i s h  t o x i o i t y .  
tes ts  b u t  proved i n o f f s c t i v s  a g a i n s t  bnot.oria1 g i l l  disonsa. '  An 

t h c  spo c i f  io. reques t of  th,a Div is ion  of 
Doth 

Thc formsr  prmwd t n i i o  t o  f i s h  i n  n g r e a t o r  d i l u t i o n  than WRS 
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i n t e r o s t i n g  development a r o s e  fromthe f i e l d  t es t s  w i t h  FIyanine-1622. 
The c h a r a c t e r i s  t i c  f i lomentous bacter ium desc r ibed  bj Davis and u s u a l l y  
considered t o  he the causa t ive  nr@ini$fi of b a c t e r i a l  g i ' l l  d i s e a s e  %res 
e f f e c t i v e l y  Pemoved by liyarnj.ne-l€ZZ. A sma l l e r  pl'aque-f orming organism, 
p rev ious ly  noted a t  LeavenwortI& and suspected of .being the a c t u a l  aeti 'o- 
l o g i c a l  agen t  ( t h e  c h n r a c t s r i s t i c  f i lameotous organism riay be merel:i a 
secondary overgrowth) VIW n o t  a f f e c t e d  by the  l:ymine-1622 treatmonl s . 
Only prelimSnar?y ohse rva t ions  on the e f f e c t  of s e l e o t i v e  removal r f  t h e  
microorganisms were p o s s i b l e  be fo re  a l l  f i n g e r l i n e  f i s h  were  l i b e r a t e d  
a t  LeavenTxorth dur ing  the  f a l l  of 1946. 

A t  p r e s e n t  w r i t i n g ,  pyr idylmercur ic  a c e t a t e ,  Emulsol-607L, and 
Emulsol-€O'Pf he.ve been sub jec t ed  t o  c r i t i c c l  i n  v i t r o  t e s t e  at .the 
S e a t t l e  Pe t3nlopy LaborRtory Eind fire awaitinpl f i e l d  t e s t s  a t  Leavenworth. 

Pn experiment; invnlvinp; use  of c e r t a i n  ~ul.fnn.omides i n  c o n t r o l l i n g  
an u - i d c n t i f i e d  i n t n r r a l  bac t e r i f i l  i n f e c t i o n  nmong blushack f i n g e r l i n c s  
a t  Leavenvrorth i s  nmv i n  p r o w e s s .  Pre l iminary  ohssrvnt ions  i n d i c a t e  
t h a t  b o t h  s u l f a d i a z i n e  and sii lfamerazine mev he o f  h n e f  it i n  c o n t r o l l i n g  
the  inreo t ;on .  S u l f a t h i n z o l e  proved t o x i c  t o  t he  f i s h  and sv l famethaz ine  
moved i n e f f e o t i v e  R t  t h e  l e v e l s  t e s t ed .  

4, c3eck upon +;he v ~ l i x e  of r o u t i n e  p r o p k l l n c t i c  Roccal t r e a t n e n t s  
a t  the Coleman hR tchery--where b a c t e r i n 1  g i l l  d i s e c s e  has n o t  been recoE- 
nizod--hn.s been i n  progress  s i n c e  March 19. 
i n  m o r t a l i t y  i s  e v i d e n t  t o  d a t e  between t h e - u n t r e n t e d  group rind the 
group receiving vreekly t rea tments  a t  1 :SO, 000 { 10 peroont )  Hoccnl. 

Sub-project  3 - 4 .  Study of "%x Rubble" Disense Among Salmon F i n g e r l i n g s  

Increased  eE:g c o l l e c t i o n s '  dur ing  t h e  f a l l  of 1946 n e c e s s i t a t e d  use 
l 'lnter from n e i t h e r  w e l l  can 

IJo s i g n i f i c a n t  d i f f  Fsrenco 

--- - - ,  

af b o t h  w e l l s  n t  the  Leavenworth s t a t i o n .  
he used d i r e c t l y  i n  f i s h - c u l t u r n l  ope ra t ions  because of h igh  gas t ens ion .  
To o o r r e c t  t h i s  condi t ion ,  water must be run  hnckwcrds , through tho s c r e e n  
chamber t o  e f f e c t  de-nerat ion-- the procest: precluding u8.e 'of  any rc t t r ing  
nonds. Lnck of r c s r i n g  f a c i l i t i e s  i n  tho  e a r l y  s p r i n g  months shn rp ly  
i i m i t s t h e  cc*pacity of the Leavenworth Stalt;ion whioh, i n  i t s e l f ,  is a 
s e r i o u s  disftdvantoge i n  view of the  procroqs ive  upswing i n  n d u l t  fish 
r e t u r n i n g  t o  the Grand Coulee P r o j e c t .  

F a l l o w i n ~  R conference with the 'D$vision of' Game F i s h  and Hntcherios  
Dr.. Ruoker find Yr. zTohn8on undertook R *stud!r of "gas bubble" disease 
t o  determine the b a s i c  cnixse 8 0  t h n t  propc'r f a c i l i t i o s  cou ld  be . i n s t a l l e d  
f o r  oorroot i f ig  *he cond i t ion  n t  Lenoonvrorth, T;l'arly obsorvnt ions  by 
Rurrow8, Rtick!r, and rTohnS0n cono lus i aa ly  ind icr - ted  thcLt t h e  aocdpted 
p a r a l l e l  hetween "RRB bubble'' d i s m s e  i n  f i s h e s  and "hsnds" i n  humnns 
i s  e r roneous .  !f t o r  cons idcrnhle  s tudy  ond axpcrimentnt ion,  Pucker. nnd' 
Johnson were ab le  t o  produce " g ~ s  bu:Ible" diserlsa a t  w i l l  i n  t h e  lnbora-  
t o r y  * I n  s h o r t ,  " r ; ~  buhblo" d i s e a s e  nppoars 
a8 a consequence of exposure t o  hip;h conccn t rn t ions  of n i t r o g e n  a t  
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atmospheric prossuro  and n o t ,  as g e n e r a l l y  assumed, from ohan eo i n  
n i t r o g e n  pressure .  
producing " p s  bubble" d i s e a s e  when des i r ed , ,  f u r t h e r  l a h d r a t o r y  
s t u d i e s  were' t emporar i ly  postponed i n  favor of an i n v e s t i g a t i o n  of 
new b a o t e r i a l  i n f e o t i o n s  that, appeared ambng. f inge r l ine ;  s took  a t  *he 
Ieaoenivnrt,h end R n t i a t  S t a t i o n s .  

. ,'g 
hf tsr developin6 equipmen$ and a probadure f o r  

The appearance of unknown b a c t e r i a l  i n f e c t i o n s ,  acoompanied by 
sha rp  and s e r i o u s  incren.;ns i n  t h e  d a i l y  mort;alit;y rates,  prompted 
an irnmetllatk j n v e s t i q a t i o n  as t o  p o s s i b l s  cause8 and c o n t r o l  measuros 
f o r  the outbreaks 'Varichm nicro-organisms, inal.u,hing Proteus hydrophi lus  
and an hotinamycote,  viere i s o l a t e d  from the  K i l l  a u r f a c s i n t a r n a l  
orgens of  i n f e c t e d  f i s h  and, whioh proved h igh ly  pathocenio t o  salmon 
f i n ~ o r l i n p , s  in controlLed l a b o r a t o r y  experiments 
being made t o  de te rv ine- i f  poss ible- tho r o l e  of t hese  va r ious  mioro.; 
0rt";anlsms i n  tho  Leavenworth and Ent i f i t  ou tbrsaks  

Attempts Rre now 

PROJECT TI FISH-CULTURAL hE!tYODS 

Suh-pr6jeci.1 l -+Bio log ioa l  Cont ro l  

During tho  past  y e a r ,  the  LoQvonlvQrth Labaratb'ry personnel  -have 
withdrawn the a u r v s i l l u n a e  p rev ious ly  maintained over prsoedures  and 
Stock a t  the  thrwo Grand Coulee hptoher ies .  
by the  p r e s s i n g  need8 ,of the rosokrch ,program and the  be l ie f  
Grand Coulee Pro joot .was  passinF from nn exper imenta l  p r o j e c t  t o '  one of 
ro11 t i n e  opera  t i o n .  

This ' a o t i o n  wan prompted 
the  

Limitod funds precluded any n u t r i t i o n a l '  exparimanfm at the 1,eaven- 
worth Lqhorntory duriny the  s~. im~r of 1946, 
r@sumed, however, durlne; the  p a s t  aunrtor-funds from n' @ a n t  t o  the  
Divj.sion OP C~rrunercial F i s h e r i e s  by the  Alaska F i she r i eS  Rxpcrimental  
Commispion supnlvinc a n  a s s i s t n n t  t o  oare  f o r  the f i s h  071 experiment;; 
%e prohleis nndor s t u d y  ~t LoAvcriworth amphasize us8 of f i s h  products  
and inc luck!  
s tandard  d b t  developed in 1944. a t  Lsavenvrorth: ( 2 )  tho e f f e c t  of ' 

VW-ious  mothods f o r  prooossinp; f i s h  msn l s  upon thQ n u t r i t i o n n l  p rope r t io s  
of tho nro4uct:; ( 3 )  an ova lua t ion  of dintomnooous o a r t h  and ke lp  man1 
Q8 minera l  souroos ;  (4) the  n u t r i t i o n a l  hdequaoy of fialmon v i s a a r a  ns 
Q 8ubt;tit;uto f o r  boe2'liver; and (5)  .tho n u t r i t i o n a l  adequacy of pre-  
Pared Proeori d i e t s  i n  ompar i son  w i t h  the snme d i o t s  f r e s h l y  proparod. 

J l u t r i t i o n a l  wdrk has besn 

(1) n commrieon hotvrsen tho Cortlnnd .4-6 d i e t  and the 

Die t  ovnlunt ions  l ikowisu )lave besn uridertaken by Vr. S l a t o r  a t  
the CoLernun S t n t i o n  t o  investigate n u t r i t i o n a l  problems 'perti 'nent t o  
the produc t 6  a v a i l a h l o  
s i o n  of Game Fish and Watoheries, u series of experiments w m  Under- 
t c h n  t o  t c s  t locul ' ly  a v a i l n b l o  s u b s t i t u t e s ,  nnd p rev ious ly  untostud 
ingreclianta,  i n  tho so-oa l led  t lstandnrdll  d i a t  i n  us0 at; t he  colomcm 

i n  Cnlifornifr  . I n  coopera t ion  wi th  the %Divi- 
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hatchery, ,  The "Standard Diet"  a t  Coleman v a r l e s  from t h e  "s tandard  
d i e t "  a t  bavenvror th  c h i e f l y  i n  kho use of  salmon caraass--of whiah 
a h igh  grade product  i s  a v a i l a b l e  A t h o u t  c o c t  a t  Coleman--in' p lace  
of xnlmon viscera which i s  d i f f i c u l t  t o  ob ta in  i n  CR1iforni.a. "ha 
v n r i m t s  inc luded  i n  the Colemm experlments inc lude  : (1) horse  
meat i n  l i e u  of bpef splcpn; (2 )  Colimhia Rivor salmon v i s c e r a  (ecgs 
removed) i n  lieu of Sacramento Rivcr salmon v i s c e r a ;  (3) a l o c a l l y  
manufccttired bone and m a t  meal i n  l i e u  of "Tr, D." f i s h  m e R l ;  and 
(4) use of ke lp  monl R S  an absorbent  and mincra l  supplement,  The 
r e s u l t s  ob ta ined  sinoc tho experiment s t a r t e d  on A p r i l  22 i n d i c a t e  
tkt none of the  i n g r e d i e n t s  t e s t e d  possessed any advn'ntage over 
those i n  the  Colemnn "standard d i e t . "  

Sub-pro jec t  3--IFungus Control  on Incubat ing  Salmon E ~ g s  - --- - - .  - 
The a p p l i c a t i o n  of prolonged trsatmrmts t o  reduce the amount of 

l e b o r  r e q u i r e d  i n  removing i n f o r t i l e  eggs vms i n v e s t i g a t e d  bokh a t  
t he  *Coleman Laboratory and a t  the  Lcuvemror t h  Lnboratory.  TJnlcss 
decd eggs a r e  f requenbly  removed from baske t s  o r  t r a y s ,  fungus devel-  
opment w i l l  r q i d l y  k i l l  many eggs surrounding the focus  of i n f e c t i o n .  
I n  la rgc-soole  salmon opurcitions egg pickinlr, c o n s t i t u t o s  a c o s t l y  
undertaking.  

A t  tho Cclanian LhborGtory, W e  S l a t e r  usod s i x  d i f f e r e n t  t r e a t -  
ment schedules  on 24 l o t s  of eggs averaging  33,000 aggs per  l o t  
i n  s tudy ing  the .  vfilue of prolonged t rontmonts  w i t h  mclachi te  green. 
H i s  r e s u l t s  showed thct;  r o u t i n e  eemi-weekly t rea tments  w i t h  I :200,000 
lrtalachite graen-includinc n f i n a l  pick-off  of inEer t i lc?  cggs-cost 
$3.013 per  thousand ergs t r e a t e d  through t h e  green stage. '  In' com- 
par i son ,  t he  usunl procedure of p ick ing  eggs r i t  weekly i n t e r v a l s  
c o s t  $0.039 p e r  thousnnd caps dur ing  the  same stage of incubat ion .  
The oamparison ohto.incd by Yr, S l n t e r  is  most favornblo  t o  egg 
picking  , f o r  tho percentage of f c r t i l i z a t f o n  on the e,?p,s used wns 
e x c e p t i o n a l l y  h igh t  
obtainnd n t  snlmon :mtcher ie6  would g r e n t l y  nagn i fy  the  d i s  crepnncy i n  
compnrntive oos t s  f o r  those  of t ren tment  would n o t  bo m t e r i a l l y  in- 
creaser!  by the  presence of more dead egrs  arhereas the c o s t  of ogg 
pickinq  mould he much hiqher-roughly i n  d i r e c t  p ronor t ion  t o  tho 
mor tal. i tv. 

The lawor percentage f ' o r t i l i z a t i a n  o r d i n a r i l y  

P t the  Lenvonvor t h  Lahorntorg,  Vr Burrow6 obtninod a q u a l l y  good 
r e s u l t s  from t r c n t i n g  c tyd  c g p  wi th  o i t h o r  1:1,000 fo rma l in  or  w i t h  
1:200,000 malachi te  green.  

Sub-project  4--The Use of Rcccnl Ice i n  Prolonged t rea tments  --- _I- -- 
T I % .  Burrows developed a method f a r  s h i n i s t o r i n g  r o u t i n e  pro- 

longed t rea tments  w i t h  Roccal applico.bltl t o  thc: c i r cu ln t ing -wa te r  
type of r e a r i n g  pond n t  t he  t h r e e  Grmd Coulee S t a t i o n s ,  
mixed w i t h  water i n  a 1:45.7; ooncen t r a t ion  and f r o z e n  (one pound of 
Ice t h e m f o r e  con ta ined  one gram of Rooctil). The d e s i r e d  weight of 
chipped Roccn.1 ice vm6 shoao l lod  into the  pond under Itrentmcnt find ' 

manement Qf the water evcnly  d i s t r i b u k e d  the d :s infec tnnt  ns t hc  i c e  
mel ted.  TTEe of Foccal  i c o  i n s t e a d  of the usua l  pump roducod tho  time 
r c q u i r n d  t o  cpply a prolonged t ran tment  by 89 poroont.  

P.ocoal nds 
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Sub-pro jec t  5--Tho TJse of  Phys io log ica l  ,Sali 'nc i n  Salmon Spawning 
-.lr L.y . . . . 1  .LIc- . ------. Opera t i  nns 
7- 

Experiments oondua t o d  * a t  both Loavenvlror t h  and Coleman i n d i c a t e d  
oonclus ive ly  that ;  p h y s i o l . ~ ~ g i c a l  s a l i n o  i n  spawning p a i l s  dur ing  ogg 
o .o l loc t ion  i s  of no b e n o f i t  pr:#vidod good spnwning technique  i s  om- 
ployod. 
l o g i c a l  s a l i n e  no.f;unZly nny be .dotrimontnl .prcsumnbly because of tho 
f a c t o r  *of a d i l u t e d  oonosn t r a t ion  of sporm. 

The raswlts  obta ined  a t  Coleman show that  the  use of .physio-  

Sub-pro,jact 6--Vaterherdeniny of Salmon eggc i n  Trmsit 

t o  t h e ' e y o d  Beage (among 32 l o t s  of sgga avorac ing  36,600 eggs per l o t )  
thn t  .the elRpsed time ( l i m i t s  land 130 minutes) hetwoen vta6hing the 
f e r t i l i z e d  agrs and tho  s ta r t  n f  a four -mi le  haul by t r u c k  gave Q ooef- 
fioient ( r )  of -0.08, Yr. S l n t e r ' e  f i n d i n g s  a t  Coleman a o n f i m d  BRrl ie r  
oonolhsione Iry Purrowe a t  T.,envenwor t h  t h a t  'salmnn e c E s  may he t r a n s p o r t e d  
safo1.y du r ing  the  wats rhar4ening  proaess  

Sub-projeot  7-'-Am Rvaliration of ??KR Fnumcration Procedures 

- 7 1 - c  

?[r. Slnter fmmd by c o r r e l a t i o n  a n a l y a i s  of $he peroentage lass.. 

. -  .I  -*. - - 
Vnr! .ws nie2;hads f o r  onurneratinE salmon ergs 'were' o r i t i c a l l y  

evnlunted at; the  Ldnvelzvropth Lp.horntory by 7 I r .  Burrcjws .' 
a w n t s d  numhers of epp,s, it wns 
which i a  regil1r.rl-y enploved a t  salmor. hntohsr ios--n )t only  proved the 
h n s t  nacurh te  b u t  n>so t h e  most time oonduming. The d i sp lwemen t  
mo thod f o r  count ing  ACES, I developed last. year ,tit Ijha Leavenworth... . 
I,aboratory,orn.s .found t a  be the most aaournte  b u t  it . required #almost 
ti6 much time as thc vnn Bayer teohniqiio. The method developed j o i n t l y  
by the b io logicc , l  and f i s h - o u l t u r n l  s taff  n t '  C n l e i n m  w i s  found t o  o f f e r  
the mos t ncoeptrLhle oomprarniss between acouraoy and time required;  
The results : 

Using hand 
found t h n t  sthe "von Bayer" kmhsnique- 

Improved 
Colemnn 1%ight  -9.39 t o  +3.39$ 
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Sub-pro,ject %-The Carryiny; C n y c i  t y  af. Salmon-Cultixral’ Rearing Equipkent -- - -_.* 
.A pre l imina ry  experiment conducted a t  Lcnvenwor t h  dur ing  the  summer 

of 1946 i n d i c a t e d  t h a t  t he  environment of’ the Foster-Lucas‘ type of r e a r -  
inp, pond i s  more conducive t o  the development o f ‘ b a c t e r i a l  gill d i s e a s e  
than  i s  t h n t  of the c t r c u l a r  pool .  The ci‘rculmr pool  l i kewise  was found 
t o  c n r r y  a cons ide rab ly  g r e n t e r  poundage of f i s h  per  cubic  f o o t  of water  
t han  the F o s t e r  LUCRS pool .  The observa t ions  OF 1946 were m6re.ly de- 
s igned  t o  es?xbl ish l i m i t s  f o r  more c r i t i c a l  s t u d i e s  t o  be undertaken 
dur ing  t h e  8111~mer of 1947, 

An experiment n t  1,eavenworth designed t o  measure the  optimum 
c a r r y i n g  onpac i ty  o f  t he  s t anda rd  deep’ type  t rough f o r  varyine; s i z e s  
of‘ bluebnck salmon f i n g e r l i n g s  was abandoned dur ing  t h e  q u a r t e r  a f t e r  
an u n i d e n t i e i e d  i n t e r n a l  b a c t e r i a l  i n f e c t i o n  appeared among tho s tock .  

1, compfirable experiment conducted n t  t he  Coleman ha tahe ry  also 
ended w i t h  inconc lus ive  r e s u l t s  fq l lowing  oomplicritiovs a r i s ing ’ f ro rn  
t h e  8Fray p a i n t i n g  of t he  ho.tchery i n t e r i o r ,  c l e a n i n g  the water  supply  
d i t c h ,  nnd s e v e r a l  improper f eed inps  of  thc experimcntnl  f i s h  by the 
f i s h - c u l t u r a l  personnel .  The r e su l t s  d i d  i n d i c a t e  t h a t  swator f lows 
of 5 p.p.m. and 12 g.p.n. s x e r t s d  no e f f ec t  upon the  growth rr i te  of 
chinook salmon f i n g e r l i n g s  i n  deep troughs.  The resu l t s  also i n d i -  
ca ted  the.t lfKh.1; i n t e n s i t y  my be an ir?portant; f a c t o r  n f f c c t i n g  
f i n g e r l i n g  gi-oivth r a t o s  i n  deep trouplhs 

An c x p c r i w n t  i s  now i n  progross  n t  Coloman tk e s t n b l i s h  t h e  
o?timum carryine; cnpao i ty  of the s t a t i o n  rQCOVfP.yS.  T h e  experimcnt 
ha8 n o t  beon i n  proErcss  f o r  a’ s u f f i c i o n t  timo, as :re%, t o  war ran t  
conclvs ions .  

PROJFtCT ITT STTmTRS I N  THE APF’LICATICN OF A E T I F I C I A L  PROPAGATIOFJ 

Sub-pro j e c t  1--A C r i t i c a l  r7.eview of Columbia River Fell Chinook P r o p a p -  -- -. c * t i o n  ’ a t ’  the?-S;pir?F;g%x-h?ry 
-_.- - 

G r .  F i s h  m i d ~ :  a n  a n a l y s i s  of t he  product ion  rocords of thc Spr ing  
Creek (Rig, *v?nitc: Salmon) ha t che ry  dur ing  thc pant  q u a r t e r  cen tury .  
Although the  f idul t  f i s h  r e t u r n i n g  t o  t h i s  hn tchery  n u s t  bo the  products  
of a r t i f i c i a l  proprtge.tion, l i t t l o  evidenoe of nosoc in t ion  could be 
found bstween the number of r e t u r n i n g  ndlult f i s h  and the number of 
f i n g e r l i q s  r e l c a s e d .  I n d i r c c t  evidence we5 found i n d i c a t i n g  t h n t  
unknown f a c t o r s  a f f e c t i n g  the r i v o r  popu l r~ t ions  ns a wholo e x c r t c d  a 
g r e a t e r  t f f ’ec t  upon the nwnksr of returr.j.ng a d u l t  f i s h  thcn  d i d  the 
number of f i n g e r l i n e s  r c l easod .  
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Sub -pro ,je Q t 2 --YR t a hory ,$ i t c  Survey 
-* -..--*c-c 

li survey  f o r  p o t a n t l a 1  salmon ha tche ry  s i t o s  i n  the laver  Columbia 
"imr Rcsin (3.0. belov  the  fiFc%ry R a m  s i t o ) ,  andortaken du r ing  the 
s r r i n q  of 1945, was d i s c n ~ t i n u o d  in Soptenbar 1946, f o r  l aok  of funds.  
The 6ntn ~ c q u i r e r l  i n  t h i e  eurvey i s  boinr; compiled i n  r e p o r t  form a t  
khc prosen t  t i m e .  

sub-pro jeo t  R--Tntcrim r e p o r t  on tho Grand Coiilco F i s  1.1-Flainfonance -- *-.-c-C..--rc.-.-- 

" - -TFq?5t 

D r .  F ivh  hao devoted cons ide rab le . t ime  t o  the  p r e p a r a t i o n  of a 
j o i n t  r e p o r t  w i t h  Fr. Y. G.  TIanavnn o f  tho S e c t i o n  North P a c i f i c  
Fj.shory I n v e s t i g a t i o n s .  This r e p r t  w i l l  ino lude  a reoord of t h e  
Grand Coulee Fiah-Na$ntenance P r o j e c t  f r o m  i+;s inoep t ion  i n  1939, t o  
t h e  p rosan t  t ime. ,poaause 1947 promises t.:) be a c r i t i o a l  year  f o r  
determining tho euapess of t h e  unpreoedonted f i s  h - m i o m t i o n  p r o j a o t ,  
completion of t he  re:)or.l- i s  being wi thhe ld  u n t i l  the  r e t u r n s  during 
t h e  summer of 1947 are knowri. Aside from t he  1947 records  and the  
inf lpenae  they may e x e r t  upon o e r t a i n  conclusions,  however, the 
r e p o r t  ha6 boen oompletod duririg t h e  paqt  y0ar. 

_sub-pro j e c t  4--l?sport on tho S h ~ f i t a  Fish-Naintonance Projeak --- -7 

Tho Coleman hntckiery rcoords ,  1942-1946, were roviewed and 
summy dcta on opc rn t ions  wero. aornpiled Rnd analym,d by nr. F i s h  
bring thm p a s t  quRrtf;r, Those d a t a  will he prqsontod 8 6  p a r t  -of a 
j o i n t  ropqr't w i t h  n r  ,; bfloffott,  Soa t ion  ,c:oiithrvrstern fnland Fid-iory 
Tnvcstipn t i o n s ,  and Try. Fred <T, Tostcr ,  Rop;ionnl Conrdinntor,  River  
Basin RtndiC:s, t h a t  vrns requcsstod by khp "rashinKton @ f f i c o .  The , 

Purposo of  the r e p o r t  i s  t o  rriitline tho nnod f o r  cont inuinr :  f i n a n c i n g  
of the Co1or.m Sc;atLon by the 0. S ,  Rurenu of Wclaination. 

Stih-projoct 5 - A r t i f i c i e l  P r o p q y % i a n  of Alaska Pink Sa?non 
, -  ---- 

The nee of a r t i f  l c i . ~ l  propagat ion f o r  si ipnlomnt-ing n a t u r n l  
P r w n p p t i o n  nnd f o p  r c l n c n t i n g  s u r p l u s  s.tocl-: f r o m  a rms  of  nvornhun- 
h n c n  t o  n r ~ n s  with dtminishcd runs,  appmrs bo th  coonomically and 
bio1of;icaI Iv f m s i h l o  i n  the caso of' Alaskan p ink  salmon. Following 
nurnorolls Ais cus Bions find conferences w i t h  personnol  of the  Div is ion  
of P l asknn Fishr.rins nnd S o c t i w  Alnskn Fifihciry Investigations, Dr. 
F i s h  prepared an  o u t l i n o  of backgrniind i n f o r n a t i o n ,  s a l i e n t  prohlcms, 
*rid proposed invos t iga t ionf i .  
*raahin&ton office.  

The cwt l ino  was submit ted t o  tho 
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SECTION O!? SHELLFISESUES, Tau1 S. G a l t s o f f ,  Chief 

R e h a b i l i t a t i o n  of Oyster  Fesourzes i n  Texas -- -- -I-- 

.4f+,er v i s i t i n g  t h e  coas t  of Texas, i n  FarcCh, I). S. r i a l t sof f  prepared 
a t  t h e  r e q u e s t  q f  t h e  Texas Game, F i s h  and Oyster  Commission'a memorandum 
s~xmmar iz i~g  h i s  obss rva t ions  r ega rd ing  t h e  S t s t e  program o f  r o h a b l l i t a t i o n  
o f  o y s t e r  bottoms.A high l e v e l  of p r o d i c t j o n  of pub l i c  o y s t e r  bottoms may 
be r inintained i n  Texas only throilgh a system of mansgernsnt, whioh c o n s i s t s  
i n  t h e  r e she l l - ing  of bottoms, t r a n s p l a n t i n g  o f  see  1, and c o n t r o l l i n g  ' the  
ha rves t ing .  These ope ra t ions  involve  R cons ide rab le  i n i t i a l  investment  
and req i i i re  l a r g e  operating funds which mny not  be a v a i l a b l e  t o  t h e  S t a t e  
o r g s r i i z a t i m .  Zxparience i n  seve rz l  A t l z n t i c  Sto.tos nhows t h n t ,  under 
t h e  p r e s e n t  c o n d i t i o n s ,  t h e  r e p l a n t i n g  o f  one 2c re  o f  bottom w i t h  seed 
o y s t e r s  c o s t s  n o t  l e s s  t h s n  ? l S O . O O .  Vllith m:my thousands of a c r e s  re-  
q u i r i n g  reseedipg ,  %he rehRbi l i tHt ion  of grounds may req i i i re  s e v e r a l  
m i l l i o n s  of d o l l a r s  which a re  not aaa i l . ab le  t o  t h e  Texns Grime, F i s h  and 
Oyster Conmission. The o t h e r  n l t e r n a t i v e  i s ,  of course ,  t h e  l e a s i n g  of 
dep1ete.i bottoms t o  private persons.  
o n l y  t h o s e  o y s t e r  bottoms may be l e a s e d  t o  p r i v a t e  persons which have 
been unproduct ive f o r  f i v e  consecut ive yez r s .  
o b s t a c l e  t o  t h e  l e a s i n g  program o f  t h e  S t u t e .  

According t o  t h e  Texas o y s t e r  laws, 

This  p re sen t s  a g r e a t  

There , a r e ,  iicmvdr, wi th in  t h e  S t a t e  wnters  l a r g e  t ireas of bottoms, 
n o t  l i s t e d  8 s  , p u b l i c  ground, which .may be adapted  $0 cul t iva. t ion. .  
S t a t e  l a b o r a t o r y  'under t h e  d i r e c t i o n  o f  Vi. F3aughm.m undertook t o  s tudy  
t h i s  problem by making EL number of exparimentti l  p lankings  -with t h e  view. G f  

f i nd ing ,  a )  what type  of bottom i s  most s u i t a b l e  f o r  e s t a b l i s h i n g  n n . o y s t s r  
bed, b )  what i s  t he  most Ses i rn%le  densi,ty of p lnr , t ing 'of  s h e l l o  Rnrl sesds ,  
nn.d c )  wh3-t t y p  o f  ssoa  can Sa used more advmtngeous ly  f o r  p lnnt ing .  
This work i s  c s r r i e d  ou t  r z t  p r e s e n t  Only i n  Arrinsas Rnv, because t h e  
d i f f i c u l t i e s  i n  p a t r o l  i i n g  h r g o  are48 mske it; imnossibla  t o ,  ex.t;en'il t h e  
progrnn t o  t h e  g r o ~ . ~ n d s  f'sr rcmovcd from S t a t e  h,antlqunrters. 

The 

i?:xarl?in.:ition of s e v e r a l  plantings, mrzdr: s ince  <January 1347, shows 
t h n t  m o r t d i t y  among t h e  oystctrs %I.an%ed on nowly c:str .blished beds i s  
r a t h e r  l0.n and i s  confinod p r i m i r i l y  t o  srnQ2.1 o y s t e r s ,  less thyn  one 
y e a r  012.. pr i i i c ipn l  source of' suppl-y 
of st ik .1  us:2d f o r  . p l an t ing . '  Copgrro 'PAY o;:sters ::re u s u n ~ ~ - y  02 a, poor 
q ,ua l i ty .  nn t h e  r e e f s  of t h i s  bay they remain t h i n ,  t h o i r  growth i s  
-Iwarft:d., 2nd t h e  monts a r e  froquentl;y discolor<jd,  

Xeefs .of Copuno F,ay provicle 

Cn previoils e x m i n n t i o n s  t2les~i: o y s t e r s  wrjre foun(1 t o  bo heo,vily 
i n f e s t e d  by Nematopsis. These observnt i .ms  w e r e  confirmed r i p i n  i n  
hhrcfi 1947. The percentage of i n f e s t e d  o y s t e r s  VKLS hi.& and n l t j rge 
n.tlmbur of  c y s t s  waz found i n  t h e  g i l l s ,  blood v a s a e l s  and i n  t h o  mnntles.  
I n  s p i t e  of such heavy i n f e s t a t i o n ,  o y s t c r s  trc-lnsFlantod from Copano 
?&"y t o  e x p r i m e n t a l  l o t s  i n  Arnnsas Bay showed ramarkcble recovery.  
Seve ra l  ,waeks sftcjr p l a n t i n g  t h e  s h e l l s  mri tur ia l ly  incmnsod  i n  l e n g t h  
and  width,  t he  moats were f i r m e r ,  wh i t e r  rind conkt ined ci f a i r .  amount of 
glvcogen. So f a r ,  t h e  experiments  i n  t r r in sp lan t ing  Copmo Eay o y s t e r s  
ar.e v9ry  success fu l  and ap-pcmr t o  bc very promisinIr,, 



Salvaging seed  from shusking houses i s  another  p r i n o i p s l  problem i n  
t h e  conserva t ion  of o y s t e r s  in Texns. Oystermen d e l i v e r i n g  o y s t e r s  t o  
t h e  shucking houses nro pnid  by tho  numbdr of gn l lons  snucked from t h e  
load ,  p o t  by t h o  bashels of o y s t e r s  d e l i v l ? r ~ ~ d  t o  t h e  p l an t .  
law roqu i ros  t h a t  c u l l s  of q r ~ $ c r s  tnkon frorr t h a  o y s t e r  r c e f s  be sent-. 
tu rod ,  b u t  i n  p r n c t i c o  tho  1.w~ is n o t  enforcod,  Examinfition o f  shell 
P i l o s  n m r  t h e  shuoking housiSs d i s c l o s e d  t h a t  ovcry s t ie l l  of an ada l t  
o y s t e r  oponod by thu  shucker had from two t o  t o n  sood o y s t e r s ,  about  one 
i nch  long, ti+;taohod t o  it. On t h e  n v o r n p ,  t h e  shucking houses i n  T o x ~ s  
dfrs t roy z t  l s n s t  f ivo  young o y s t e r s  f o r  eqch o y s t e r  used f d r  the rharket. 
Very a f t o n  tho  shuokor nogloots  t o  open a l l  t h o  n d u l t  oye to r s  i n  tl c l u s t e r  
rind, rrftiAr romoving tho  m a t  of one, throws t h o  rus t  AWRY. Those oys t e r6  
may bo mlvsgcd  i f  thoy 'ire i i m e d i n t e l y  romowd from tho s h o l l  p i l e  and 
rr-turnird tc t ho  water  w i t h i n  48 hours.  Sucoessful  s o l u t i o n  of t h i s  
problem mciy s t o p  f u r t h e r  destruction of o y s t e r  r e sources ,  i n  Toxas and 
b r ing  abou t  gradual  r o h A b i l i t n t i o n  of o y s t c r  bottoms. 

StRta oys t e r  

Contwonco a t  tho  Un ivor s i ty  of Miami 

A t  t h e  i n v i t a t i o n  of t h e  P res iden t  of $he University of  Minini, D r .  P. 
.."e 

S. Gnl tsof f  n t tcnded  a n r l y  i n  Apr i l  t ho  oonfcjrence o f  t h e  Advisory Bozrd 
a?pointod by tho  Prcs i , lon t  t o  oonsidor t h o ,  problems o f  t ho  establ ishnrent  
Of rt nc9w h%rino B io log ica l  LaborRtory i n  Miami. 
t o  inspodt  wvclral  s i t o s  nvni1:iblo ntanr N i a m i  wid t o  make racommondntion 
regard ing  t h e  mo'st s u i t a 5 l o  looa t ion  f o r  t h e  laborn tory .  A f t o r  thri to 
days of  d v l l b e r a t i o n  t h e  board ma.& Q numbor of suggos t ions  regnrd ing  the  
rosearch  in  corisorvotion of m&,.no f i s h c r i o s  of F l o r i d a  and reoomonded 
t h n t  tho  Xarino Lnhorntory of t h e  I Jn ive r s i ty  bc rooogniccd R S  R rosearch  
figonoyqfor t h e  o f f i c e  of' t h o  S tn to  SuporvLsor of F i s h w i c s .  

?'hi3 board w a ~  ' n l s o  hskad 

RESEARCH LAFORATORIES 

IT. S. S h b l l f i s h  I ,?boratory,  Ni l ford ,  Connooticut,  V ic to r  I .  h o s n n o f  f ,  
9i r c  c t o r .  

A survoy t o  assomblo a l l  ava i lnb la  h t ~  on t h o  nn tu ro  %nd abun48noe 
Of vnr ious  nmrinw forms. uxcopt v c r t s b r n t s s ,  f o r  Long I s l n n d  Sound nnd t he  
A t l n n t i c  Cc 'qin o f f  Lon5 I s l l i n d  w a s  oomplctoil c v l y  i n  AprLl ~ n d  n compre- 
honsivc r c p o r t  on t h o  rrxsults was submitted t o  tho  Chi,+f o f  t h s  Yivis ion.  
The survcy summzrizod dn.tsi on (113 impor tan t  ..,'quati0 in 'vortobrntos  i n  in-  
short, rzrrd off  shoro vuitcr8 i n d i c n t i n f ;  t h u i r  oaonoclic vnluos find g iv ing  n 
dosor ip t ion  o f  tht t  i n d u s t r y  dopondont upon them. 

With permission of t h c  3 i r t ; c to r  of tho Sorvicc,  Dr, Loosnnoff sp-  
Pofirod bcforcj t h o  Stfstit of Connucticut Conimitt~o on F i s h o r i c s  t o  t o s t i f y  
i n  f'evor o t  tho measurn which would p r o h i b i t .  i nd i sc r iminn to  i n t r o d u c t i o n  
of a l l  for'oign spoo iog  o f  shc . l l f igh  i n  l o o n 1  wmtors, %Tho b i l l  WRS ptxssad 
l*<tor by t h e  St%ta dsspmbly. 
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Two graduote  stlxdents of Yzle lJnivcrFi ty ,  cnnrlidntes f o r  t h e  PI?, 
3. degrcc,  clpplied f o r  permission 2nd 'nre now worki rg  n t  t he  I t i l f o r d  
l , j%or%tory O i i  t h e i r  tGl/:sj.s problems .?(-I-. ' V i l l i a m  9. ??rtmsn i s  conducting 
s t u d i e s  under t h e  d i r e c t i o n  of '3r. Loosanoff on t h e  l i f 3  h i s t o r y  of tho 
su lphur  sponge which n f f o c t s  o:ist;rs. Yr. Joseph 9. Foley i s  oxporimmt-  
i n g  wi th  t h e  e f f e c t ' o f  rnd io -ac t ive  s a l t s  on o e r t a i n  i n v o r t o b r n t e s ,  
fo l lowing  bu! l e t i n s  were i s s u e d  by t h e  Milford l s b o r a t o r y :  

The 

'1 - On growth arid t rnnsp lun ta t io r r  of oys t3 r s  during d i f f e r o n t  months 
of t h o  y o v  

2 - D i s t r i b u t i o n  m d  oocurrence of s t a r f i s h  on Connect icut  oyst i l r  
bods i n  t h e  sp- ing  o f  1947. 

3 - E f f e c t s  of DDT upon s e t t i n g ,  growth, find s u r v i v a l  of o y s t s r s .  

4 - 0bscrvnti .ons on gorind devI,iopment, spnwning, and s e t t i n g  of 
o y s t e r s  in Long I s l a n d  Sound. 

Pmsnco ln  Research Laboratory,  A .  E. Hopkins, ' In  Charge 

The Pa-~sncols .  l a b o m t o r y  was i n a c t i v e  i n  A p r i l .  In May, t h e  per-' 
soni:cjl of t h e  stxit ion received n o t i c a s  of s n p n m t i o n  and werz on t e rmina l  
leave .  The ope ra t ion  of t h e  s t n t l o n  was dihcont inuod because 'of l a c k  of 
funds f o r  t h s  coming f i s c a l  y sa r .  I t  is hoped, howovsr, t h a t  t h e  n c t i v i t y  
of t h i s  s t a t i o n  wtll bz resumed i f  funds bsoomo a v n i l a b l c .  

Empton ,  Vi rg in in ,  Laboratory,  p .  A .  Hnnson, I n  Chargo 
-.---..--IC. 

'ITith thl?  complst ion o f  the pol. lutionn1 s t u d l c s  i n  t h e  Hnmpton Ro3.d~ 
Area, t h e  work of: t h e  HnmptorJ. Lnhorntory was discont ini iod i n  Kay m d  
personnel  p laced  on tvr ininal  lonve. 
t o  Annn?olis ~ n c l  :i considsrf iblo p o r t i o n  of' b n o t o r i o l o g i c n l  n?pnratus  
W R S  t r s n s f e r r o d  to t h e  I,wtown .lnborrltoryr. Wj.th thE c l o s i n g  of thc; 
l a b o r z t o r y  t h e  work. i n  Chosnpeake Ray will bo conductod from Annnpolis. 

Woods Rc;senrcki h b o r n t o r y ,  Pi111 S. ("r 'lltsoff, 3 i r c c t o r  

F loz t ing  eqiiipmont has be.m movcd 

I-- 

In  Apr i l  t ho  3 i r e c t o r  n p p r o v d  the desigrxit ion of F a u l  S: Gnl tsof f  
as D i r e c t o r  of  t h e  ' ' r ods  Xole S. ta t ion.  
and d i s c o n t i n u a t i o n  of hs.tching ope ra t ions ,  tk~e s t i l t i o n  wrrs t r i m s f e r r e d  
t o  t h e  Div i s ion  of: F i she ry  Biology.  Bui ld ings  and grounds of t h e  s t n -  
t ion , ,  badly dnmngcd by t h e  h u r r i . c m @ s  of 1938 and 1941, hnva been only  
p a r t i a l l y  r epa i r ed .  Lnborntor ics  on t h o  second f l o o r  of t h e  b u i l d i n g  
havs been r sconve r t ed  e . f tor  t he  occupancy by tho  Nnvy t o  t h e i r  former 
purpose and W O ~ C  o p n  t o  i n v c s t i g n t o r s  on June le. During t h e  month of 
J u w ,  t h e  aqua r i a  t m k s  wcre rocaulkad,  po in t ed  and t h o i r  outsido wood- 
work painted.  
uovoring i n  t h e  aquarium and t h e  lobby. 
J u l y  1. I n v i t a t i o n 8  t o  b i d  wera i s s u a d  f o r  r e p a i r  o f  t h e  soa w a l l  nnd 

f f i t h  t h c  c l o s i n g  of t h e  h:itchery 

Late i n  cJuna c o n t r a c t s  wore awarded f o r  s s 2 h n l t  tile f l o o r  
The workwas completed &bout 
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rcfj.11 of groixnds around tho. Fiahory Rosidcnca building nnd n l m g  t h e  
s t r t :c t .  
it i s  hopod Bh*:,t t h i s  u rgen t  work will bo oomplotod w i t h i n  n s h o r t  .timoo 
Tho repair o f  p n r t  o f  t he  SC!A wall i s  u s s . m t i a l  t o  s t o p  f u r t h e r  e r o s i o n  
of F i s h w i o s  groiinds, which? during t h o  p a s t  w i n t o r ,  ronchod Q dsngcrous 
po in t  a n d  thrcn tonod t o  undarniino tha  maic s t r o o t  of t ho  tobm. Tho doci- 
s jon t o  r o p a i r  t h e  S ~ R  w d . 1  a long t h e  s t r o a t  and t o  roopon t h o  squnrium 
i s  grmt1.y n.pprocintt;d by t h o  Yoods Hole oornmunity. 

Tho lowost bid was w i t h i n  t h 3  sum a v n i l a b l o  f o r  t h i s  purpose and 

The ope ra t ion  of t ho  roscnroh l cboru to ry  an? t ho  prclposod opaning 
of t h e  aquarium. about  J u l y  10 wcri) mndo p o s s i b l e  because of t h e  coopera t ive  
Rgrogmeqt. mado w i t h  tho  Narine B io log ica l  Laboratory.  I n  exchange. f o r  t h e  : 
use o f , t h e  s i x  l n b o r a t o r y  t a b l e s  and s to rage  t a n k s . i n  t h e  ha tchery  room; 
a t  t h o  F idhery  Bul l  ding, C , I p  hhr ine  B io log ica l  Laboratory agreed t o  supply,.. 
t h e  F i s h e r y  i n v e s t i g a t o r s  w i t h  l i v e  m a t e r i a l  and  c e r t a i n  ohemicals, glass- 
ware, and apparatus * Fur the rmopy  t h e  MRrine F io log iad .  Laboratory granted  
t h e  F i s h u r i q s  i n v e F t i g a t o r s  t h e  p r i v i l q g ?  .of us ing  its, l i b r a r y  on t h o  same 
b a s i s  a s .  ..tho:.,members of the P a r i n e  B io log ica l  , :Laboratory Cor?oration. . 

. .  
In view of absence of any f l o a t i n g  equipment, except  one 12-foot  

s k i f f ,  , t h e  problem o f ,  ob ta tn ing  , l ive-ma$qr ia l  , for : t h a  ; aqvayium prese.ntt;ed 
g r e a t  d i f f i o u l t y .  . It i s  expooted, hQwevors, 'thti1;, live , f i s h .  and. i nve r&e- .  . 
b r a t o s  w i l l  'be suppl ied  ,bo th  b y  the Marine Bio$ogicAl Lqborntory and, , the  
vfoods ,kjolo Ocennographic I n s t i t u t i o n .  , Locnl . f isherman a l s o  .have p r o m i p d ,  
t h e i r  cyoqperation:, dGoo,ns iderable  number o f  1:iving. fipoqkmens. h a w  b9en 
already ooll,ec,torl i n  Long . I s land  Sowid and pr,ought by t;r!ick from, t h e  
Mi 1 f o r  d L R ~  o r a t o r y . 

Convontion of X~: t imz l  S h o l l f i s h o r y  Assoe la t ion  

On June 4 t o  G ,  Ikssrs. C .  A .  Chiprcin,  Jr. .I J. I?. Englo, P. S. G d t s o f f ,  

---- , . . "--. --_I_-------.--... 

R*Ld V. L. Loosfinoff' a t tondod t h o  annuli1 co~wer i t ion  o f  t h o  iVationa1 S h o l l -  
fisheries Associa t ion  and Oyster  Crowsro f i n 3  DL+&lsrs of Nor th  Ancricn rt 
Asbury Park,  New J ~ r s o y ,  and present,ud t h e  f o l  lowing pspurs:  

'W. A .  Chiprnnn. S w s o n n l  changes i n  t h u  f n t t s n i n g  of o y s t e r s ;  I 
5'. S. GRltsof ' f ,  Respi ra t ion  in o y s t u r s ;  
V, L. LaosanoCf, dffoo.t; of Tyb id i tq r  on t h o  p;qts of pumping of wntar 

J .  R .  Englo, D i s t r i b u t i o n  o f  o y s t e r  set t ; ing eu idos  t h e  Merylnnd 
by oy s$e r s ; 

progrwi o f  mnnnpmcnt. 

V. J , .  Loomnof'f WBEI a l tmtcd  I>rc.sident of t h e  Nnt ionQl  S h u l l f i s h o r i o s  
As60cis t ian .  
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i t . ;%ing wrj.-Lers hrt’re FiaodlJcod l a r g e  quan t i -  
, .  t i e s  cf :3x: T3’!.i,:;x,:, +J i.c>- <:;:rc;er 6 t h e  p a s t ,  o y c k ~ r s  whioh a r e  d i s t i n c t i v e  

i n  f : R ~ C T  : n d  c;’,IL.,. ::;J C.Y’  4 :‘;T~:.;WJ’--. , .,_ c i  .’ Tmder t h e  n a m  L;,mnhsven o y s t e r s .  Ex- 
t e n s i v s  c;-RL a n 3  c;ls~.m i’l,stisrits ?ire a l s o  c a r r i e d  on i n  t h e s e  wa te r s ,  A 
dac l ine  in f i s h e r y  product ion and i n  t h e  q u a l i t y  of t h e  seafoods produced 
has  been of g r s i i t  concern. t o ’ t h e  people  of t h e  a rea .  

- .  

. .  

Xuch o f  t h e  dec l ine  i n  t h e  f i s h s r y  product ion has been a t t r i b u t e d  t o  
t h e  shoa l ing  of t h e  waters  and  diminut ion i n  the  t i d a l  exchange, r e s u l t i n g  
p r i m a r i l y  from the p a r t i a l  c l o s i n g  o f f  of  t he  I n l e t  by t h e  c o n s t r u c t i o n  
of f i l l  a r e a s  f o r  a highwzy br idge .  

The Corps of  hhgineers  i s  cons ide r ing  imp-oving t h o  I n l e t  by b u i l d i n g  
j e t t i e s  and dredging t h e  channels  so as  t o  a l low t h e  use  of‘ t h e  waterways 
by oommorcLn.1 f i s h i n g  and o y s t e r i n g  b o a t s  of  g r e a t e r  d r a f t  and t o  give 
s u f f i c i e n t  t i d a l  exchange t o  b e n e f i t  t h e  f i s h  and s h e l l f i s h  of t he  inside 
waters .  
producing a r e a s  and t o  recsnlmend changes f o r  improvement, a survey of the 
a rm WRS macle in l s t e  Jime. 

I n  or f le r  t o  a s c e r t a i n  the p re sen t  cond i t ion  of t h e  s h e l l f i s h  

From t h e  r e s u l t s  of t h e  survoy it wzs found t’nrlt t h o r o  wns very  s l i g h t  
tidal exchange i n  osr t r , in  Greo.s, b u t  t h e  in f low of f r e s h  w r t t e r  i n  small 
amounts i s  upjw.rent)v b n l m c e d  by.evupornt ion s o  t h q t ,  i n  t h e  mnin, t h e  
s a l in i ty  of t h e  writers w r i e s  b u t  l i t t l e  from whrit it WRS some 33 yea r s  
ago. Lowered s d i n i t y  i n  t h e  spring f rom excess ive  run-off does lowor 
t h e  s a l i n i t y  of t h e  wawr i n  theeupper re3ches b u t  it i s  p o s s i b l e  thhat 
evapcm.t io2 C R U S S S  11 r c t h o r  h igh  s a l i n i t y  t o  p r e v a i l  i n  the late3 sunmur. 

The most o r i t i c l l  s i t u a t i o n  as r ega rds  s h c l l f i s h  product ion l i e s  i n  
t h e  sc2umulat ion of s i l t  and t h e  l a c k  of mter of  s u f f i c i e n t  dopth fe r  
t h e  cpc-ration of bo?%s f o r  t he  proper  cu l t i v : i t i on  of t h e  she l l f i sh -p roduc ing  
bottoms. The conplwte r q o r t  of t h e  survey i s  being prcpqred f o r  submission 
t o  t h e  Corps o f  Engineers .  

PROJECT I. -‘FiYSIOLCGV, ?r’(OPAGATIO!Y, GROJTTI N\?D FATTEIi?I7JG OF PYSTi<RS 

Su bp r o j e c t .1- -h:e t ct 1) o 1 i s m of Ov s t e r s 

A study of  the m.;tzbolism of  o y s t e r s ,  c a r r i e d  on f o r  sove rn l  y m r s  and 
i n  te r rupter l  during tho war,  hrls h e m  rI:surn@d dliring t h e  p rc sen t  f i s c a l  yonr 
The purposc of t h i s  p5;vsiologicnl i n v e s t i g z t i o n  i s  t o  determine t h e  r:ito of 

136 



oxygen consumptlon and t h e  carbon d ioxido  product ion of  a d u l t  o y s t e r s  
during va r ious  seasons of t h e  y e m .  This  knowlsdgs,  1% i s  be l i eved ,  
P r o v i b s  a kay t o  t h e  unlers tnrAing  of t h e  cond i t ions  i n s i d e  t h e  o r -  
ganism find i n  i t s  environmcnt which con t ro l  t h e  l u p o s i i i o n  o f  glycogen, 
o r ,  i n  o.th,:r W O S ~ S ,  make t h e  oys tx r  f a t t e n .  Tho work c a r r i e d  o u t  by 
' 0  S. Gal tsof f  w i t h  t h e  a s s i s t a n c e  of " f .  A .  Chipman, Jr., is r e l a t o d  
t o  t h e  s tudy  of t h o  soasonal chmgos  i n  t h o  ohemical composition Of 
o y s t e r s  ( s u b p r o j e c t  10)  conducked by 'N. A. Chipmn, Jr. 
mado in  t h o  course  of t h e  p r e s e n t  s tudy  were designed t o  answer t h e  
following ques t ions :  a )  what is, t h e  minimum roquiremont of oxYgen f o r  
an a d u l t  o y s t e r ,  b )  a r o  t h e r e  s i g n i f i c a n t  ohangas i n  o y s t e r  motab.olism 
during vfirious seasons of t h e  yuar ,  and c >  a r e  t h e r e  s i g n i f i c a n t  d i f -  
f fJrenoes in, t h 6  r e s p i r a t o r y  q u o t i e n t  of o y s t e r s  of d i f f e r e n t  s e q  tind 
dur ing  d i f f e r e n t  saasons. 

Tho t e s t s  

Table l.--Soasonnl chringos i n  tho  oxygen inttzke of u d u l t  Long I s l a n d  

All o thor  t e s t s  made fit 
Oysters about  10 oms. long  and, 7 oms.. wido. All t e s t s  made a t  25 4ogroos C. 
'YetWs 58-62 were t a s t o d  i n  1940. a t  Wqods Hole. 

Conneaticut.  Tho oxygon in t ako  i s  i n  m l .  ga r  hour.  

O S  
a c T u l . y  Aug, Sgpt .  Oot, . Nov. Deo. Jnn. Fob. Mwah :Apr. May June J u l y  

3.51 2 .Y2  1.8 1.8 1.6 1.04 1.9 
2.69 2.9 1.5 

52 2.45 1.08 1.25 1.3 1.7 1.1 1.2 

55 3-65 2.10 2.5 2 .8  1 . 9  3 . 3  3 .0  

62 3 .28  1.8 1.4 2.2 3.a  3.0 
I$- 1 2.4, .1 .8 1.6 

\ - ..--------.e -- 

53 3.08 2.5 

56 2.86 1.7 2.2 2.0 3.1 200 

2.4 2.7 2.7d 

Id- 9 2.1 2 .2  2 . 4  

v-4 
6 2.9 2.8 3.1 



Vnder s t a b l e  c o n d i t i o n s  of  t h e  environment, i, e., when t h e  tempera ture ,  
s a l i n i t y  and pH of t h e  water  remain cons t an t ,  t h e  i n t a k e  o f  oxygen by in -  
d iv idua l  o v s t e r s  con t inues  a t  R s teady  level  f o r  a l o n g  pe r iod  of t i m e .  

A decrease  i n  t h e  pH reduces t h e  oxygen consumption, and a t  pH 5.5 
r e s p i r a t i o n  slows down t o  l ess  t h a n  10 p w c e n t  of i t s  normal r a t e ,  

A suddon decrease  i n  t h o  s a l i n i t y  of water from 31 t o  24 p a r t s  por  
thousand r e s u l t s  i n  an  inc reased  oxygen consumption. Whether t h i s  e f f o a t  
ho lds  t r u e  f o r  a g r e a t e r  change i n  t h e  c o n a e n t m t i o n  of sa l t s  w i l l  be 
shown by f u r t h e r  experiments  which a r e  ncw i n  progress .  

The r e s p i r a t o r y  q u o t i e n t  (R.Q.) was found t o  f l u c t u a t e  from 0.7 t o  1.2 
w i t h  no s i g n i f i c a n t  c o r r e l a t i o n  w i t h  t h e  s e x  of  t h o  o y s t e r  o r  t h o  season 
of t h e  yea r .  

Oysters which have boon kep t  f o r  a lnng time out  of  water show a n  
i n c r e a s e d  demand f o r  oxygen during the f i r s t  hour of  t h e  t e s t .  This  i s  
due t o  t h e  d e p l e t i o n  of t h e  oxygen supply i n  t h e i r  t issues-- thcj  so-ca l lod  
oxygen debt .  
f a l l s  t o  i t s  normal l e v e l .  

After  t h e  demand f o r  O2 i s  s a t i s f i e d ,  t h e  i n t a k e  of oxygen 

Severa l  conol-ds,iens of  p r a c t i c a l  value t o  t h e  o y s t e r  growersecan be 
dram from t h e s e  s t u d i e s  of r e s p i r a t i o n .  Sincu t h e  oxygen demnd  of 
oysters is g r e a t e r  dur ing  the  spawning season, an a d d i t i o n a l  supply of 
oxygen, g r e a t l y  i n  excess  of t h o  normal requiremonts  of Rdul t  o y s t e r s ,  i s  
needed for t h e  spfiwn. I t  i s ,  t h e r e f o r e ,  important  t h a t  i n  e s t a b l i s h i n g  
spawning grounds t h e  o y s t e r  growers so3ec t  such ( i reas  whero t h o  w a t o r  
n e a r  t h e  bottom i s  we1.1 oxygenated. 

A f t e r  the  o y s t e r s  a r e  removed from w r i t e r  snil kep t  i n  t h e  a i r  f o r  
several days, t h e i r  metabol ic  ra t@ i s  g r e a t l y  i n c r e a s e d  t o  s a t i s fy  t h e  
i n c u r r e d  debt of 0xyg3n.. Th i s  f a c t  should be kept i n  mind when oystsrs 
a r e  cond i t ioned  f o r  t h e  m r k e t  i n  p u r i f i c a t 3 . m  o r  s t o r a g e  tanks which a r e  
f r e q u e n t l y  overcrowdod. 

An i n c r e s s e d  a c i d i t y  d f  sea water  measured by t h e  dscronso i n  i t s  pH 
value reduces  t h e  r a t e  of r e . s p i r a t i o n  and c r e a t o s  cond i t ions  unfavorable  
f o r  o y s t e r  matabolj-sm. 
by overcrowding, f o u l i n g  of  s h e l l s ,  and p o l l u t i o n  r f  water  by chemical 
wastes .  . .  

Aoid cond i t ions  on o y s t e r  bottoms may he caused 

From t h e  r e s u l t  of l a b o r a t o r y  s t u d i e s  t h e  in fe ronce  can bo drfiwn t h a t  
o y s t e r s  of good q u a l i t y  cannot bo producod i n  tho w a t e r s  con ta in ing  sub- 
s t a n c e s  which suppress  t h e i r ' n o r m a l  r a t e  of r e s p i r a t i o n .  Likewise , good, 
f a t  oys to ro  are  n o t  oxpected t o  be fo1m.d i n  waters  centaminatod w i t h  t r a d e  
was te s  o r  o t h e r  aa te r ia l s  which i r r i t a t e  t h e i r  nsuro-muscular systom and 
cause i n c r e a s e d  she l l  movement. 
i n  natural  w a t e r s  i n c r e a s e s  t h e  oxygen demand of o y s t s r s  m d  r e s u l t s  i n  t h e  
burn ing  up of roserve  maker ia l  i n  t h e i r  Reat.  
cond i t ions  fail t o  f R t t e n  and a r e  g o n e r a l l y  poor. 

The presence of t h e s e  f r r o i g n  subs tances  

Oys ters  grown under t h e s e  
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Subproject 2-Spnwriing and s e t t i n g  of o y s t o r s  i n  Long Is l r tnd Sound, 
V. I,, Loosnnoff nnd C. A .  Nomajlco 

The main f a c t s  of t h e  1946 s o t t i n g  season obsvrved by the  staff  of t h e  
l l i l f o r d  Laboratory a r e  as f a l lows :  
Uti1 Soptombor 29, 
one occur r ing  between J u l y  28 Rnd'August 4, and t h e  o t h e r  betwoun September 
1 and 8. 
Peak bu t  t h e  secondwavn Qf s o t t i n g  w a s . q u i t e  heavy and added oons iderably  
t o  t h o  commercial o y s t e r  s e t .  
O Y s t o r  i n d u s t r y  wore adv i sed  through t h o  medium of b u l l e t i n s  i s suod  by 
the 3kl.lford lnbora to ry  about  t h e  s e t t i n g ,  growth snd s u r v i v a l  of yo.mg 
o y s t e r s  i n  d i f f u r o n t  p a r t s  of Long I s l a n d  Sound. 

S e t t i n g  b e g m  J u l y  2 1  and cont inued 
During this  pe r iod  two  d o f i n i t e  poaks ware observed, 

Tho i n t o n s i t y  of s e t t i n g  was r e l s t i v e l y  h igher  dur ing  t h e , f i r s t  

During t h e  s o t t i n g  soason, members of t h e  

Subproject  3--Fseding and f a t t e n i n g  of o y s t e r s  i n  no r the rn  waters, 
V. Z.. Loosanoff 

A s e r i a s  of oxperinnonts WRB oonducte'd a t  t h 3  Mi l ford  l a b o r a t o r y  $0,. 
determine tho average , q u a n t i t i e s  of water  pumped by t h e  oystc3rs .st d i f f e r e n t  
temperstu'ros. 
analyzed and t r ibulnted f o r  pub l ida t ion .  

T h i s  s tudy  has boon oomploted and tho matgr i a l  is now being 

Expcrlmcnts nnd a n n l y s i s  of t h e  da tn  on t h c  o f f e c t  of t u r b i d i t y  upon 
*YSZ;crs wci-e comp1otc.d find t h e  p re l imin rq r  F C J F O ~ ~  was prepnred. Expsriments 
oons i s t cd  i n  observ ing  tho  clinngo i n  rato of  f w d i n e ;  mnd s h e l l  movurnont' 
O f  t h e  o y s t o r s  w h m  exposod t o  s i l t ,  kao l in ,  chalk,  and fuller's. o i r t h  i n  
Qoncen t r s t ionc  rnngj.ng from 0.1 t o  4.0 grnms pa r  l i t e r .  
Oven i n  tho  l i g h t e r  conoent rn t ions ,  t h e  bahavior  o f  t h e  o y s t c r s  was not ioen-  
b l Y  affected us shown by t h o  chango i n  t h t i r  shol l .  movornent and by a de- 
C r Q n s ~  i n  t h e  r a t e  of pumping. In  higher  concentrations t h o  r q t o  of  pumping 

decroased as  much ( is  94 psroont .  Tho obscrvnt ions  c l o s e l y  rusemb1,od 
thoso made i n  prcvious  s t u d i t s  by V. L. Loosnnoff whera t h e  o y s t e r s  wero 
Oxposed t o  l a r g o  q u m t i t i a s  of mioreorganisins, suoh as C h l o r s l l a ,  I \ i i tzsohia,  
e t e a  
in the  behavior  of o y s t e r s  i n  t u r b i d  wntors r e g a r d l e s s  of whether  t h i s  t u r -  
b i d i t y  WRS causod by a l a r g o  nllmbor of' microorganisms o r  by s i l t .  

,It  was found t h a t  

I n  gonarnl ,  t h e  r s s u l t s  of thcr, t w o  s t u d i e s  showod 8 d e f i n i t e  similari ty 

Exporimmts on t h o  o f f o o t  of a l o w  pEI upon tho ra te  of fedding of  o y s t c r s  
a l s o  progrusso?. f a r  onough t o  form gonorel  conclusions.  
oY6ters (3xposud f o r  upprsximhtoly t h r e o  hours t o , w a t o r  o f  pH betweon 7.0 and 
6*75 incroaso  tho  rata of f low,  
deoroaso. 
'educed r a t @ ,  even when t h o  pH i s  reduood t o  4.2. 

I t  was found t h a t  

Relow pH 6,s t h e  r a t o  of f low begins  t o  
Tht: o;ystors oont inuo,  howovor, t o  pump water ,  a l though n t  R very  

7--Biology of o y s t e r  spa t  and growth of  o y s t e r s ,  V. L. Loosanof'f 
and C. A. Nomojko 

S tud ie s  on t h e  growth of: o y s t o r s  dur ing  snch month of tho. growing per iod ,  
which were.) hogm i n  !nay. 1946, wen:  complotod, 
OtJsters i n  Long I s l n n d  Soimd rtisurnod growth i n  A p r i l  m d  dur ing  6 h ~ t  month 

Tho o y s b r s  cont inued t o  
incrc jRsc  i n  long th  u n t i l  t h e  ond. of TJoVombor. Howevnr,' t h e  r n t a  of  growth 
greatly vnr i ad  dur ing  t h o  d i f f o r o n t  months, The iacrc .zse  i n  l e n g t h  w s  most 

Obsorvntions showed t h a t  t h e  

2 . 2  percent, of t ho  t o t a l .  ni inuul  growth. 

dur ing  MTJ ( 2 2 . 6  p o r c o n t ) ,  Junc (19.0 parcant)  nnd July (22.1 p m c d n t ) .  



During August and  September t h e  o y s t e r s  s t i l l  showed q u i t e  a r a p i d  growth, 
which was 1 2 . 8  pe rcen t  and 15.9 percont  respsc t ' ive ly .  During October and 
Novcmber t h e  o y s t e r s  showed on ly  3.6 parcen t  end 1.8 pe rcen t  r e s p e c t i v e l y  
of t h e  t o t a l  anriual i nc rease  i n  length .  

On t h e  b a s i s  of  t h i s  in format ion ,  and of t h e  degree of hardness  of the'  
s h e l l ,  a b u l l e t i n  was i s s u e d  t o  a d v i s e  t h e  oystermen dur ing  what month 
dredging,  and s h i f t i n g  o f  o y s t e r s  may bo p r a c t i c e d  wi thou t  caus ing  much 
damage t o  t h e  o y s t a r  s h e l l s .  I n  genera l ,  t h o s e  rscpmmendations may be 
a u m r i z e d  as fol lows:  

I n  J m u a r y ,  February  and March t h e  o y s t e r s  xnny be s h i f t e d  providod t h e y  
3 r c  n o t  a l lowed t o  f roezd .  
t h e  middle of Nay t o  t h e  end of October o y s t e r s  should not be dredged o r  
mopped. 
i n g  * 

A p r i l  i s  a very good month f o r  s h i f t i n g .  From 

The second p a r t  of November and Docember are good months f o r  s h i f t -  

Obsorvst ions on t h o  growth and s u r v i v a l  of two groups of o y s t e r s ,  one 
brought  from Che sapcnke Bay on Xay 20, 1916, and t h c  o t h e r  
c o l l e c t c d  f r o a  Long I s l a n d  Sound on the sane h t o ,  nr.c be ing  cont inued,  
The i n i t i a l  mean ler lgth o f  t h e  Chesapeake Bs;r o y s t e r s  was  24.5 mm. and t h e  
width,  20.7 mm. A t  the end of t h e  h i b e r n a t i o n  pe r iod  i n  t h e  middle of 
Apr i l  1947, t h e  mean l eng th  f o r  t h i s  group was 60.7 mm. and t h e  wid th ,  
51.4 mi. The Long I s l a n d  Sound ovs to r s  measurkd 23.9 mm. i n  l e n g t h  and 
were 20.6 mm. wide n t  th!: bcginiiing of t h e  axpvrimont. I n  Apr i l  1947, 
t h e  mm l e n g t h  of t h i s  group W ~ S  €3.0 mm, end t h e  wid th ,  51.1 mm. The 
m o r t a l i t y  r a t e  was much highor  f o r  t h s  Long Is1an.l Sound t h m  fo r  t h e  
Che's~peako Bzy group. 
o y s t e r s  a r e  much heav ie r  and  s t u r d i o r  t han  thosr; o f  Long I s l a n d  Sound. 

I n  gcnerrll,  t h o  shel ls  of t h o  Chesapzr,ko Fisy 

Subprojec t  lO--Scasonal v a r i a t i o n  i n  chemical composition of oys to r s ,  
VY. A. Chipman, Jr .  

More and mor0 a t t o n t i o n  i s  being given t o  tho  product ion of o y s t e r s  
w i t h  h igh  q u a l i t y  meats. So o f t e n  a r c  we c a l l e d  i n t o  An a r e a  t o  i n v e s t i -  
g a t e  t h e  f i i i l u r e  of o y s t e r s  t o  f a t t o n  p ropor ly  rand givo R good y i e l d  t h a t  
cons ide ra t ion  must be g iven  as  t o  w h a t  i s  i i i vo lmd  i n  t h i s  f a t t e n i n g  
process .  True f r i t t on ing  of o y a t c r s  i s  r c f l e c t o d  i n  a low wator  contont  
and a h igh  carbohydrate  conten t .  Change i n  p r o t e i n  nnd f a t  arc: n o t  of 
p a r t i c u l a r  importanco ir, f a t t e n i n g .  This accumulation of carbohydrate  i s  
a lmost  m t i r e l y  in t h e  form of glycogen, o r  animal s t a r c h .  As t ho  carbo- 
hydra tb  requirements  of t h e  organism vary,  s o  doog t h e  q u a n t i t y  o f  glycogen 
p r e s e n t  f a l l  o r  r i s e .  ' I n  case of need it i s  a p p r e n t l y  convertod mainly 
i n t o  glucose,  and u l t i m a t e l y  undergoes complete h y d r o l y s i s  and ox ida t ion ,  
Rise of toniperaturs ,  i n c r e a s e d  f u n c t i o n a l  a c t i v i t y  and diminished food  
supply  a r c  t h e  ch iof  f a c t o r s  which may produce R r educ t ion  in the amount 
of glycogen prosont i n  t h e  o y s t e r .  



I n  t h e  oourse  of s t u d i o s  mado throughout  ri numbor o f  y m r s ,  r s t h e r  
extensive informat ion  has  boen c o l l u c t o d  on t h o  ohs in icd  c o n s t i t u e n t s  
of o y s t e r s  from R numbor of ' l o c a l i t i a s ,  pnrticul?rl.!r o f  t h o  glycogen 
coritcnt. Oys t<?rs  hrzve boon nnnlyzod from Long I s l a n d  Sound, va r ious  
localities i n  tho Cho saponko R a y ,  p a r t i o u l s r l y  i n  t h o  lowcr ChssnpsakD 
B V ,  t h :  Pinnkcxtank, York, :md J ? m q s  Rivcr, m d  n f a w  srlmplos from South 
Carolina,  Texas, nnd o the r  po in t s .  

If: wo oxamins tho  r o s u l t s  prcsonto?. i n  t n b l o  3, it cnn be seen t h n t  
t h o  acoumulntion of glycogen i n  tho  o y s t e r s  follows 8. d o f i n i t e  soasonal 
P Q t t c J m ,  11s hqs  b(-lon poin toh  out  so many t imos i n  tho  work of o tho r  i n -  
vi?Stigr:tors. 
i s  followod by nn inoroasod  s torngo of glycogen i n  tho fal.1 and e a r l y  
win te r  u n t i l  t h o  ttmo of h ibornnt ion .  Tho pe r iod  of high glycogen i s  
followed by 9 sharp  docroaso i n  t h e  s p r i n g  RS t h o  o y s t e r s  resume t h o i r  
a c t i v i t y  and spmvn, reaching  a low glycogen resorvrj again a f t e r  spmQniri&* 

Thoro i s  R pt:riod of low glyoogen i n  t h o  l a t e  summcr, whioh 

Table 3. --Peroentqge glycogon i n  d r i o d  m w t s  o f  o y s t e r s  from v w i o u s  
l o c n l i t i c s  i n  d i f f o r e n t  months. 

Piankatnnk --. - Long I s l a n d '  Lw&r York 
Sound River ?i vor 

1lu gu s t 
S c €7 t u rnb o r  
0 c t ob :ir 
Nov umbsr 
Docembor 
Janin ry 
Pebrunry 
?,:rlrch 
Apri l .  
Thy 
June 
July 

13 
2 1  
25 
20 
29 
27 
35 
37 
26 
30 
23 
19 

12 
12 
1 5  
17 
19 
20 
25 
25 
24 
19 
13 
1 2  

10 
10 
14 
18 
22 
2 4  
29 
22 
26 
23 
23 
1 2  

Tho gl?lcogan oontont of: o y s t e r s  ool . loctsd from v a r i o u s  l o c a l i t i o s  
follow t h o  ssma sc;iusonnl p a t t e r n ,  but; d i f  for q u n n t i t s t i v s l y .  #The o y s t e r s  
from Long I s l f ind  Sound appear  t o  h u i l d  up glyoogon ~ C S O ~ V O  m r l i o r  i n  tho  
f a l l  t han  do tho o y s t e r s  from tho lowor Chosnpanko R R ~ .  I t  should bo 
Pointed ou t  t h n t  f a t t o n i n g  of oys ta rs  hns h n m l y  3 t a r t 0 d  i n  September 
when t h o  o y s t e r i n g  sonson bogirks, nnd thr i t  t h n  snm~ oys to r  would bo f n t t o r  
and g ive  a much grontor  j r io ld  if m a r k c h d  i n  Novombor and Deccmbcr. 

I t  WQS obsarved khnt f a t t m i n g  of o y s t e r s  from t h o  samo beds d i f f e r s  
f rom yonr t o  p a r .  

A t ton t ion '  should bo rl irootod t o  tho  cond i t ion  of t h o  water,  t h o  abun- 
dance of' food ruzd, ~)3rhtip3, tho t y p o  of food  nvail.nblo dur ing  t h o  1Rte 
8urrMX3r when tho  o y s t e r s  a r e  tils mast n c t i w  and. arc? v igo rous ly  feoding. 
This is t ho  most c r i t i c r i l  time of tho yvar as  r ega rds  f'nttoning Q S  it is 
at t h i s  t ime t h a t  rosorvo i s  bs ing  s to rud .  



Outside f ac to r s  regulat ing the  fa t ten ing  of the  oysters ,  such a s  water 
temperature, s a l i n i t y ,  currents ,  a v a i l a b i l i t y  and typo o f  food, br ing about 
t h i s  regula t ion  by changing o r  a l t e r i n g  t h s  inner o r  physiologioal a c t i v i -  
t i e s  of the oyster  i t s e l f .  1% i s  through n, study of the metabolism and 
physiology of wlu oyster,  under both normal and abnornial conditions, t h a t  
WQ can i n t e r p r e t  the neohanisms of fa t tening and tho loss' of t h i s  onrbo- 
hydrato reserve. I t  i s  to t h i s  and t h a t  fu tu re  s tudios  are  being directed.  

SubprQJect ll--Biology of t he  OySter larvae,VbL.Loosanoff and H. C.  %vis  

Obssrvntions and experiments, on t h e  precocious gonad developm6nt of 
oys tws ,  induoing spawning, cnd the  laboratory cul ture  of oyster  larvae 
were continued a t  t he  Milford laboratory.  The work is s t i l l  i n  a preliminary 
stage, cons is t ing  la rge ly  i n  dovoloping a standard mothod f o r  growing larvae. 

PROJECT 11. ZCQLOGY OF OYSTERS 

Subproject 3-Ecology Of oYster,bottoms i n  Chesapeake Bay, Jarnos B. Engle 
and P h i l l i p  .I. But le r  

1. Spawning and s e t t i n g  of oysters  Plankton samples were co l lec ted  
a t  weekly in te rvnls . . a t  most of the s t a t ions  used for  gathering oystor 
s e t t i ng  information. 
age C I , R S S ~ L I  as fo l lawe:  
10-14 days ( l a t e  umbo), o lde r  and ready t o  s o t  ("eyed"), 
are somewhat a rb i t rp ry  and may vary w i t h  temperature and dthcr  environ- 
mental changes 

A l l  oyster  larvae werw recordod and grouped i n t o  

These rangos 
1-4 days ( s t r a i g h t  hinge), 5-9 days ( ea r ly  umbo), 

The larvae per  samgle were l e s s  abundant i n  t h o  uppor pnr ts  of tho r i v e r s  
and Bay than a t  tho mouth o r  lower par ts .  
cept  tho  Chester Rivor. 
mouth of t he  Chester River i s  wid0 and i s  thorefore a f fec ted  by the  "Head 
of tGc Bay" region wharc! larvae were relrl t ively few in nurnbor, 
of t h e  observations are  summarized in  Table 4. 

This WRS t rue  f o r  a l l  CASOS ex- 
The difference i s  probably duo t o  the  f a c t  t h a t  tho 

The r e s u l t s  

Table 4.--Average number of oyster  l s rvae  par sample. 

Name of StRti.on S t r a igh t  Early Lato 
liir.gs umbo ~ m b 6  "Eyed" ~ Tota l  - -_uc 

Eastera  s ide of t h e  B R ~  
G u m c E e t .  ( E W T  - 
Love Point 
T o l  che s t e r  (upper ) 
Westorn sidw of the  Ray 
~ S C ~ d ~ l % r ~  
Man-o-war (ugper) 

Kirby8 Bar (upper ) 
Eastern Da -3 s i i e  of  bay) 
Boadkin Rock (W s ide )  
Chaster River 
Loveimi m e r )  
Oldfields  Bar (upper) 

56.7 
23.3 
50.0 

'61.6 
21.3 

,147.3 
33.3 

41.4 
80.9 

23,3 
295.5 

19.2 
' 0  
13.3 

22.3 
11.3 

114.. 5 
35.0 

103.6 
186.0 

b 
89.2 

2.5 
3.3 
0 

3.0 
0 

30.9 
2.5 

24.8 
20.0 

3.3 
5.6 

9.2 87.5 
ci 26.7 
0 53.3 

1.6 90.0 
0 32.3 

9.1 301.8 
0 71.7 

8.6 177.9 
5.0 291.0 

0 '. 26.7 
0 389.1 
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Oyster  l a r v a e  rippenred i n  t h o  t r i b u t a r i e s  s?veral week6 e a r l i s r  
(June 14) i n  t h e  Bay propor  ( J u l y  2 and 3) .  
~ l s o  t r u e  of t h e  time of rnaxj.mum numbers of l a rvae .  I n  t h o  lowor p a r t  
of t ho  Bay -tho mtlximum numbnr of l a r v a e  were found w o u n d  t h e  end of 
J u l y  whi le  i n  the  upper par t  it was roco*ded a t  t h o  end of  August. In  
t h o  t r i b u t n r i o s  t h e  maximum occurred  sovora l  weeks e a r l i e r  t han  in t h o  
ad jaoen t  p o r t i o n s  of t h e  ~ R , Y ,  

To some e x t e n t  t h i s  was 

2.  Oystgr s e t t i n g  i n  Chssnpmke Bay nnd Tr ibu tRr i e s  du r ing  1946 
The o b s e r v ~ ~ t ~ < ~ c ~ t ~ ~ o f  o y s t e r s  i n  Chasapeake Ray m d  i n  some 
of t he  t r i b u t n r i o s  ware s t a r t e d  Juno 1 2 ,  and te rmina ted  8otobor  11, 1946, 
Tho r o s u l t s  a r e  sumxirizcd i n  p a r t  i n  Tnblo 6. 
genora l ,  t h o  s e t t i n g  was heavier i n  t h o  lowar po r t ion8  both in t h o  Bay and 
i n  t h e  t r i b u t w i o s .  On tho  o n s t s r n  side of t h e  Ray t h e r e  WHQ a s h s r p  
b r sak  i n  t h o  d i s t r i b u t i o n  of s e t t i n g  betwoan Qum Thioket  and Broad 
Creek. The same d e f i n i t e  break  d i d  n o t  show on t h e  wsstorn- s i d e  i n  n 
par t i l l e l  l i n e  o f  s t a t i o n s ,  a l though n gradual  drop from 4.5 t o  C s o t  
per  10 s h e l l s  was ovidont  us the  "Road of t h o  Bny" wrls nppronchod. 
From t h c ,  s tudy of the d i s t r i b u t i o n  of  3 s t t i n g  an infQrOnCo is mado 
t h a t  tho "Kond o f  t h e  Bay" i s  n o t  Q good s e t t i n g  area. 

For tho 1946 season in 

Tablo 5.--Total uversgo o y s t e r  sot on 10 s h e l l s  tqkon f rom t h e  tof i t  hags 
p1aco.d a t  t h e  sampling s t ta t ions  i n  Chesaportke Ray, Chostor Rivar  m d  t he  Choptank 

dur ing  1946. 
Choszpwlre Rny Proper  

9 n s t c r n  s i d e  ' iVostarii s ide  -_. . -7 

T o t a l  avI:rRia Rmgeg' $ t%t ion-  11 .. Tota l  avernge Hango- 2/ 

oystor sot: on bot .  sal. oys to r  se t  on botosa l .  

h. 

(Chester fi'ivcjr ' Choptank Rivcx 
--I-- - 

5.95 7.02 

F i s l d s .  2 .0  10.28 Pinsy I s l a n d  10.5 12 59 
7.65 

Pi rbys  0 11.29 

.-I.--* . . 

-.?. 

i/ Stn t ions  nro nrrnngc.d i n  t h e  tnblo with t h o  first i n  t h o  oolunm ropr s son t ing  

2/ S a l i n i t y  rango i s  t h q t  of tho p e r i o d  o f  khu s e t t i ne ,  obse rva t ions  w i t h  t h e  

t h e  lower po r t ion  o f  t h o  ~rc3'~. mid t ho  l a i t  t h o  uppormost StRtioh. 

f i g u r e  on t o p  i n  m c h  p n i r  t h a  s a l i n i t y  f o r  t h o  wook of Juni:, 15, nnd t h o  
figure? u t  tho botkom t h 3  snl inl . ty  of t h e  wrtck o f  Sqtembor  15. 
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The .per iod  o f  s e t t i n g  and i t s  pregrqss. through t h e  season was 
cheoksd by examination o f , s h e l l  bags repla.csd a t  weekly i n t e r v a l s  a t  
13 major s t a t i o n s .  
p l a c e s  b u t  i n  i s o l a t e d  i n s t a n c e s  was s u f f i c i e n t l y  h g a e  t o  be of com- 
merc ia l  signifsicance.  
one of tk,e p r i n c i p a l  s e e i  amas  i s  loca t ed .  
b s t t a r  $han on9 s p a t  per  s h o l l ,  i.%., oxr:eeJed 500 s p a t  pe r  bushe l ,  
Likew-ise ,  s e t t i n g  i n  excess  of 500 per  bushel  occurred n t  Gun1 Thickot  
i n  t h e  Ray propcT, ":7" Yuriy hnd Piney Is?sncl ixi t h e  Choptank River ,  and 

Sm&in Rock i n  %stern.  ?IV. 

The i r . t en8 i ty  ray \  be cons idered  l i g h t  i n  most 

Th i s  was' p a r t i c u l a r l y  t r i io .  of Eas t e rn  Ray where 
Tho. s e t  ha re  averaged 

' 

The. number of o y s t e r s  bo th  of.  m n r k a t  and smallor c i z e s  :wre 
found t o  1;;;: meager i n  t h o  Esy proper,  and t h e  i n l y  b a r s  w i t h  any 
ressoriribly abundant s u p ? l y  w w o  thosc .  r s c s r i t l y  ! ? l a n t d  by thi; StGte.  
Tnasa a r m s  were small i n  acraaga.  
mcnt program has b e m  hnmpurod by insu f f ' i o i cn t  fundg, rind ln9k of 
sh51 l s  m d  sesd f b r  p l an t ing .  
Fado p o s s i b l s ,  however, 8 starriming ef . t ho  doc l ine  in product ion 
ov iden t  ovor t h e  last f e w  decades.  

The progrt-jss i n  tho  S t a t e  maange- 

The a r e a s  workod under t h i s  Crogrnm 

Tho .1946 o y s t e r  s o t  w98 found Co bc l i g h t  i n  most p lncs s  i n  t h e  
Pay, very  fclw v e n s  having more than  100 s p a t  por  bushel ,  
c o n c e n t r s t i o n  of x p R t  occurred  i n  t he  v i c i n i t y  of t he  lowor  Kent 
Island m d  Pop le r  1slrtn;l on the  e a s t e r n  s i d e  of  t h e  Bay. 
on t h o  wostern s i d e  was i o n o r a l l y  lovhx. 

The g r e n t o s t  

Thy e o t t i n g  
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O f  t h o  474 o y s t e r s  examinad, the  Tolohes tor  popula t ion  c o n s i s t e d  
of 40 pe rcen t  femnle, 26 peroent  male, 33 porcen*t undetermined nnd one 
Percent  b i s e x u a l ,  The M i l l h i l l  popula t ion  oompfise,d 72 pdrcen t  female, 
27 porcont  male, 0.5 poroont  undetarniinud, and 0.5 pu.rcent b i sexua l ,  
Tho th roe  bisexual o y s t e r s  oons is tod  of two mses of s ex  r e v e r s a l  from 
male t o  female and one instunocr of t r u e  ho rmaphrod i t i sh  

The s i g n i f i c a n t  changes which have taken p l ace  i n  the  gonads of 
To lches t e r  pys to r s ,  AS compared t o  t h e  norm1 M i l l h i l l  o y s t e r s ,  a r e  
COnQernOd o n t i r e l y  w i t h  t h e  t iming  of t h e  success ive  developmen.ta1 
s tngo s 4 

Drd innr i ly ,  fo l lowing  t h e  complete spawning of  t h e  o y s t e r  i n  l R t 0  
summer, thore .  , i s  n p e r i o d  $of r e s t ,  goniRl p r o l i f e r a t i o n ,  and then  
m r l y  mnturqt ion of gflmutes, by which tima w n t x  tompsrqturos hnvo 
docronsed' and t h o  o y s t e r  becomes inno t ivo .  
spring t ho  m a j o r i t y  of gonads oxaminod has  mnny c e l l s  p n r $ i a l l y  d i f -  
f o r o n t i a t e d  and w i t h  a moderato dogrpo o f  yo lk  q l rondy s t o r e d  i n  t h e  
oocytes.  Oystors  from. Tolohes te r ,  howewr,  oonta insd  gonads i n  which 
t h o  rnujor i ty  o f  oulls wits s t i l l  i n  t h e  u n d i f f e r o n t i a t e d  Gonia1 sttxge. 
This  cond i t ion  p e r s i s t e d  un t i l  l a t e  J u l y  when R S  many QS h a l f  of t h e  
sample s t i l l  ahowed no development over  t h e  r e s t i n g  gonia1 stages of 
t h e  prev ious  Octobar. 
t o  h a l f  o r  more spawned. 

Cnnsoquently i n  t h o  e a r l y  

A t  t h i s  t i m Q  *oys te r s  from M i l l h i l l  were p a r t i a l l y  

The o n t i r c  cyc1s.j.n tho  gonads of  To lchas t e r  o y s t m s  i s  charnc ter -  
i zod  by n lag of from on8 t o  two months i n  tho normal seasonal  dovelop- 
mont of t h J  gctmutcjs. A s  o. ru lo ,  one o r  somotlmos two f r o n  each samplo 
of  t h e  Tolohes tor  oyster is  e x h i b i t e d  gonud dovolopmenk which was e n t i r e l y  
compnrsble t o  stages found a t  Jb l i l lh i l l  dur ing  the seme per iod.  

Environments1 f a o t o r s  had become suf f i c i e n t l y  improved, however, 
so t h a t  i n  October 1946, R m a j o r i t y  o f  t he  Tolchus tor  o y s t e r s  had 
spawned complokely wid i n  tho p e r i o d  frorn.November through Jnnuary 
had bocomo u n t i r o l y  similar t o  t ho  s t a g e s  roaohod i n  t h e  gonads of 
t h e  c o n t r o l  oys to r s  at M i l l h i l l .  

' 

, 79to.r  temp;rntpras throughout  t h e  po r iod  were normnl. A t  To l -  
c,he.&or on. l h y  16, 1946, +o bot tom, tsmpernture  was 16.4 dogrocts C.  ; 
:i maximum temp2rnturo of 25.S degrops C; was rorichod by Ju,)y. 25, m d  
Srom thctt time on it docransod gradual.ly t o  15 ,s  degrees  6. a t  t h e  end 
of Octobqr. . ICemper.Rtures n t  E 4 i I l h i l l ~  rogu ln r ly  avoragqd, ono degree 
)righn,r dur ipg  the periop, 
s t a b l o .  A t  To,lche,stor$, bo?;-tom s.alini.ti?.s f l u o t u a t o d  s r r n t i o , n l l y  from 
0 t o  6 o/oo.in, thQ.  po.riod. May 15 t o  August...l... Qno Fourth o f  t h e  
rooords i n  t h i s  pe r iog  s h w e d  frosh water,. 
incroasod steadily t o  13 o/OO and r.omaiv.ed noa r  t h a t  1ove.l Cor. t h a  r e s t  
of t he  yea r .  
25, Dofore and a f t o r  Chat, di?to t h e  s a l t  oankent inorerrsed s t o n d i l y  
t o  14  o/oo. 

Tho ss;lt o m t e n t  of tho; wnter ,was  l o s s  

In  Augusk t h e  s a l t  c,ontent 

A t  M i l l h i l l ,  a sal.+ oontant  of 6 o/ao~wtxs.rooordod Jwo 
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The deleter ious e f f e c t  of t h e  erSvirmmmi.t: on t h e  physiology of 
t h e  oyster  would appear t o  be due t o  tho low s a l i n i t y  of  t h e  water.. 
Wpther' t h i s  e f f ed t  i s  a df reo t  in 'hibit ion of tho' gamete development, 
or' ah iftdire4.t: 6 f foc t  such R B  removal o f ' n u t r i t i o n a l  elements from 
the  water o r  camibg rl forced illadtiVity of tho oyst'er which prevents 
it from deriving'adequate n m o a t s  of food from t h e  plsnkton) cannot 
be s t a t e d  with cer ta in ty .  The f a o t  t h a t  from Id t o  20 pefdent of  the  
oysters  go through normal developmmtal timing in t h e  gbnad uyole 
would seam t o  ind ica te  that the low s a l t  oontont of  tho watettt,acts 
i n d i r e c t l y  on the  physiology bf thg oyster,  Th'is i s  indicated by 
t h e  f a c t  t h a t  on examination thess  few normally devcloping oystors 
had ompty digest ive t r a c t s ,  as d i d  tho oysters  with poorly developed 
gonads, but they  contained a f a i r  amount of s tored  glyqogen and ' 

perhaps wer9 thus  enabled t o  elaborRte gametes a t  the usual time. 

Sunnnary 
-mental processes i n  t h e  gonads of oystors exposed f o r  

pro t rac ted  periods t o  whters of low s a l t  content: were slowod by as 
muoh a s  two months in the  .majority of the populaCion oxamined. 
i nh i3 i t i on  of  gamete d i f fe ront ia t ion  is best indicated bv the' f a c t  thclt 
in  
undi f fe ren t ia ted  gonadal t i s sue ,  whilc i n  oysters  from Mi l lh i l l ,  l e s s  
than, l  peroant of those oxamined wero i n  t h s t  condition, 
r e s t w a t i o n  of the normal s a l t  content of tho sea water, t he re  w a s  A 

oomplete recovery and fu l f i l lment  of the typ ica l  gonadal cys lo .  

This 

the Tolchostor oysters  33 percent of tho specimens contained so le ly  

Following 

6. Rolationship of cnvironmont t o  t h e  growth of oys te rs  

Thc following observations wer(3 mnhe by J. 5. ErLgle and P. A. 
Butlor t o  check the  influenee of  t h e  environmont on the r a t e  of  growth 
o f  seed oys te rs  from M i l l h i l l  Bar, Eastern Ray. The sood was par t  of 
the 1945 oyster  s o t  on tho above bar. Four groups of oys te rs  of t h i s  
age were medsurs'd and ?ut i n t o  la rge  wire ctiges, one group was put 
back a t  the  place whom the seod was procured; another group w a s  sent 
t o  Long I s l and  Sound, Milford, Connecticut: a t h i r d  was taken t o  
aolorrons Islrtnd a t  the mouth of t he  Patuxent River; 2nd tho four th  was I 

Cakon t o  Tolohostor in  the uppsr Choeapoako Bay. 
suspendod 2ust off the  bottorr.. 
were made a t  t h e  f i r s t  p a r t  of  the summer i n  1946. 

A l l  tho oages wore 
The initiR1.obRorvations and measuremonte 

A t  tho end of the  f a l l  growing season a l l  tho oysters  wero ngain 
measured, and the amount bf l inonr  growth riecoumulated during tho 
period was recorded. 
percent incraase are shown in Table 6. 
t h e  send bad showed R grsntor increase in  length thsn t h a t  of the 
group l o f t  ora the  Baed bed. Tho inproaao i n  length wa8 mor0 i n  tho  
areas  where tho s a l i n i t y  was higher, 
tho  f a l l  s a l i n i t y  was the  highes?, tho incroa~io i n  length wa8 173 
pwcont,  while tho control  l e f t  i n  Eastern Bay; Maryland, increaeod 
only 60 percent. . A t  Solomons Island, whom tho s a l i n i t y  i s  s l i g h t l y  
lese than a t  Milford, t h c  increase was 93 porcont. The porcont in- 
crease of tho oysturs z t  Tolchuster (65 p:wcsnt) WILS s l i g h t l y  groater  
than t h a t  of t h o  controls  (53 purc.mt). 
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PROJECT I I I . E LDERIWTAL OYSTER FARhZNG 

Subproject l - -Control lud mnngement o f  pub1 i c  oys to r  b v s ,  J. R.  a?gle  and 
I>, A. Butler  

1. Tho o f f o c t  of d i f f c m n t  dunsi4,ius o f  oys to r  s eed  p l a n t i n g  on the 
I-.--- 

growth and cond i t ion  of' t h o - p m r s t o c k  
S t a t o  M a 6 ~ g ~ e ~ ~ % - ~ v ! ! s  nooessary  t o  Rsoor ta in  t h o  of f a c t  of different 
d o n s i t i o s  o f  seod o y s t e r  p l a n t i n g  on t h s  r o s u l t i n g  growth m d  oondi t ion  
of tho p l r m t o d  s tock.  
wero nado during tho spr ing  of 1946 a t  tlie.mouth of the West River;  on0 
of  250 buohals t o  the a c r s ;  ano the r  of 500 bushe l s  por  acre;  and t h e  t h i r d  
o f  1000 bushuls  p o r  acrc3. Tho l a s t  mensuremonts of t h e s o  oystctrs, m?do 
i n  A p r i l  194'7, showod t h n t  an averago long th  of  tho 250 bushol p l a n t i n g  
' m s  79 mi l l ima te r s ,  t h e  500 bushol  p l a n t i n g ,  71 mi l l imo te r s ,  nnd t h e  
avurcgc l e n g t h  of tho  o y s t e r  i n  t h e  1000 bushel  p l a n t i n g  was 75 m i l l i - .  
m tws .  
groups of  oystors:  it i s  planned t 9  oontiriuo tbuso  obso rv i t i ons  until 
t h e  o y s t e r s  reach m r k o t f i b l c  size. 

As qn a i d ' t o  t h e  opura t ion  of' t h e  

For t h i s  purpose t h r o e  o x p o r i n t n t n l  seed p l s n t i n g s  

Sinco so  f w  t h o r o  i s  no s i g n i f i o a n t  d i f f e r m o o  -in t h o  th reo  

Tub lo  6.--Grmth o f  ? [ i l l h i l l  ssad oys tn r s  p l n n t o d  in t h r a c  d i f -  
f n r o n t  1.ocntions ou t s ide  of Eustorn Bny, 

t-.")- ---.-. .- 
Length i n  rnil-lirnatoi-s I. 

- ,  , ---- Numb r S a l i n i t y  
Lo e n  ti on of na t o  in. p u r  o on t 

0ystul.s o/oo Minimuni Idaximum M ~ L U I  Incronsa  
v 

IVd 1 fo rd ,  429 5/13/46 25 03 44 22 173 
Conrr . 12/46 ("0 oth,:r  rucord)  60 

18 1 2  47 28 
23  85 54 93 

So 1 omon s 499 7/1/46 
I s l a n d  402 2/7/47 

Tolchos tor  397 7/23/46 11 10 
295 3/31/47 18 

I% 11 h i  1 1. 426 6/3/46 07 50 28 

26 
84 53 43 E5 

Con t r 01 385 3/24/47 15 14 71 42 50 

2, Th(. soasonal cond i t ion  of oysters Smsonnl  chnngcjs i n  t h u  OW- -- 
d i t i o n  o t  o y s T  r w n t s  from o i > r w m c i p t i r t i t o d  bars  in  Chosripoako 
rjay and sovoral t r i b u t n r i o s  iwre s t u d i o d  dur ing  the yoqr. 
t h o  w c i g h t  of d r i u d  moats t o  t h e  volumo o f  shcjl l  c a v i t y  mult ipl . iud by 
1~ W R S  usoa ns ori t l . ) r ion o f  q u a l i t y .  (Condi t ion f a a t o r . )  

Tliv r n t i o  of 

Tho lowost vnluos w < j r c  obtciinad i n  mid-sununur rit t h e  c losa  o f  t h o  
mnjor spawning son8on. In  o y s t a r s  of t f n i r t  t o  'good '  q u n l i t y  tho con' 
d i t i o n  f a c t o r  n t  t h i s  t imo was approximntoly 5.0, During August and 
Soptombdr, Q S  wntur t~mpor tz turus  docrease,  food  sup$ly inc rcasos  
O J ' s t c l r s  rirc) onrLblcd t o  s t o r o  l a rgo  ~ I T I O U I I ~ S  of f o o d  mRturials u s  well 
R6 undurgo oonsidornblb C;rowth, bhu o o n d i t i o n  f q c t o r  risos s t o n d i l y  

and 
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t o  about  10.0, 
only minor v n r i a t i 6 n s  from t h i s  l e v e l .  
and food supply i n  the  e a r l y  sp r ing  fs r e f l e c t e d  i n  a slowly r i s i n g  
oondi t ion  f a c t o r  which at tnikls  i t s  annual maximum i n  t h e  poriod p r i o r  
t o  spawning. As spawning progrcsses ,  the condi t ion  f a c t o r  slowly de- 
c r e a s e s  and then  drops a b r a p t l y  t;o t ho  y e a r l y  minimum. 

During the  w i n t e r  i n a c t i v i t y  tha condi t ion  f a c t o r  shows 
The inc rease  i n  water  temperatures 

Oysters from d i f f e f m t  l o c a t i o n s ,  whi le  fol lowing t h i s  goneral  
p a t t e r n ,  d i f f e r  in  t h e  value of t he  condi t ion  f a c t o r .  $ t r i k i n g  d i f f e r 6  
ences were obta ined  i n  t h o  o y s t e r s  Prom those  bars near,  t h e  haad of t h e  
bay which had been subjec ted  t o  f r e s h o t s  f o r  pcr iods  of mors +Am two 
weeks a t  '1 time. 
f a c t o r  i n  those  o y s t e r s  d ~ ~ c r e a s e d  r e g u l a r l y  and roached va lues  as low 
as 2.0. Following t h i s ,  desp i t e  an e a r l y  incroaso  i n  sol ini ty ,  tho  
condi t ion  fac-kor of t h e  oys t e r  meats showog no recovory f o r  as  long aa 
n i n e  months. Af te r  t h a t  a gradual  improvement took  p lace .  Oysters  
from bara sub j sa t ed  t o  f m s h  w g t u r  f o r  per iods  of l ess  than  two weeks 
d i d  n o t  e x h i b i t  t h i s  e x t e n s h e  in ju ry .  In l o c a t i o n s  whore sa l in i t ies  
averaged above 8 o/oo, no cons tan t  r 2 l a t i o n s h i p  was observed between the  
sa l in i ty  and the q u a l i t y  of tho o y s t e r  meat. The obsorvat ions of t h e  
changes i n  t h e  condi t ion  fackor  aro summarizud 'in tho  fo l lowing  t ab lo .  

In t h o  two months fol lowing tho  f r e s h e t s  t h e  condi t ion  

Table 7.--Thit condi t ion of the meats of o y s t z r s  f r o m  t h e  srJed oys te r  
p l an t ing8  of  t h r e e  d i f f e r e n t  concent ra t ions .  
t h e  dry meats t o  thd 'vo lu rb  of t h e  s h e l l  c a v i t y  c a l l o d  t h e  condi t ion  f a c t o r .  

F igures  bssod on t h e  r a t i o  of 

-- c omo-tFr------ 
Date 750 bus hc 1s '500 bushel's 1000 'bushels  

1946 
er  acre  p s r  Rare 

A p ? T  10 7.05 7.48 7.61 

- -?.-P- per  scre 

30 7.22 

Yay 15 8.41 
31 

7.33 
7.59 

9,95 

June 18 10.63 8.43 9.05 

J u l y  9 
16 9.41 
24 7.29 

AUg 6 6.73 
20 6.58 

Sept. 4 
18 9.74 

oot. 3 

NOV. 26 
1947 
Aptl;ll 9 .  

12.98 

11.74 

7.46 

5.63 

7.97 

7.03 
8.34 

9.77 

12.61 

11.74 

7.03 

7.25 

12.44 

11.86 

11.24 
, .  

- - * Rat io  betw+un dry weight  of meat X m a n d - ? ? ? l u m b  of  ;GI1 cavi ty .  
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Subproject  l - -Control  of s t a r f i s h  nnd dri1I.s; V. L,  Loosnnoff arid 
3 .  1. S h i p l q .  

TZuring Apr i l  t h e  semi-aniiual sarvey on t h e  a i s t r i b u t i o n  and oscurrenoe 
of' s t a r f i s h  in  Convoctiout wa te r s  wns oompletod bv t h e  parsonnol of  the 
Milford l a b o r a t o r v .  
o f  s t a r f i s h  remained nore  o r  l e s s  t h e  same as  t h a t  found i n  OctoFer 1946. 
Howover, t h e r e  were i n d i c a t i o n s  thAt , .  as had bsen a n t i c i p a t e d  l a s t  y e a r ,  
r i  very 4c7risc s t a r f i s h  populati-on found w i t h i n  t h e  sscti .on batwean Char les  
I s l a n d  and S t r a t f o r d  P o i n t  was moving i n  e a s t n r l y  and wester'1.y d i r s c t i o n s  
~ o w n r d  t h e  c u l t i v a t e d  o y s t e r  grovnds. 
given t o  t h e  o y s t e r  companies whoso grounds were e n d a n p r o d .  

I n  general :  t h e  r e s u l t s  i n d i c a t e d  t h a t  t h e  d i s t r i b u t i o n  

A warning of t h i s  invas ion  wns 

Observat ions on gonad dovelopmmt, ~;pawning and s e t t i n g  of s t a r f i sh  
were begun i n  t h e  sp r ing ,  
F i o l d  oxpe r imwts ,  o o n s i s t i n g  i n  l u r i n g  s t a r f i sh  t o  e s p e o i a l l y  made t r a p s  
b a i t o d  w i t h  v a r i o u s  substoncos,  were oonducted dur ing  t h e  qua r to r .  The 
r e s u l t s  so, f a r  have been r n t h e r  i n c o n s i s t e n t ,  i n d i c a t i n g  t h a t  s t a r f i s h  
l a c k  well-developed senso of  sme1.1 and corns i n  come i n  c o n t a c t  wiCh pray 
meroly by accidrjnt .  

Subprojoct  lX--Obsorvations on t h e  r a t e  of movdmont of d r i l l s  and conchs. 

Thus f a r  no mass spawning of s t a r f i s h  his occurred.  

I n  o r d e r  t o  improve t h e  technique  of t r a p p i n g  of d r i l l s  (Vrosalpinx)  
and conchs (Tha i s ) ,  ,it i s  necassary  t o  l e n r n  moro about  t h e  novomon$s of' 
t hese  ' s n a i l s  :3nd about  t h e  f ac - to r s  th&% c o n t r o l ' t h o i r  migrRtions,  
t h i s  gap i n  o u r  knowledge a c u r i o s  of l a b o r o t o r y  ~ ~ x p ~ r h i m t s  rmro  m%de 
by P,  3 .  Gal t so f f  and. .A.  7.. ' ) obk t r i f f  R t  Coll.ogt? P2rk w i t h '  t h o  d r i l l s  and 
conchs kupt  n . t  known t o m p x n t u r a s  and sa l in i*y .  ' "he problom of,  m o ~ s u r i n g  
t h o  r n t o  of' t h o  s n n i l  f s  pnth .vrgs ~ a o l v o d  bir n v:jry s imp10 'mc!thod consist;ing 
i n  ' p l a o i a g  t h e  s n n i l  ins i r lo ,  R l i g h t  whool, mado'of plo.s. t ic,  nnd mo,untod 
on n h o r i z o n t a l  axis.  
wheol p a r t i a l l y  subinargod i n  ,water, t h e  whoel r o h t e s  rlnd i t s  movomcnks 
Bro  recorded  on n kymograph., 

rato of movomants of Tlrosalpinx nnd Thais. A t  ..+her snmo tompokntures 
(20-22 dogrocs C.  1 and salinities (24-25 'o/oo) t h e  r n t o  of c rmr l ing ,  OF 
Urosalpirlx never sxcoodod 2 ft?:jt p : i r  hour, wh i l e  Thais  was cnpabla of 
moving a t  t h e  r a t o  of 23 f e e t  p r  hour. I n  sorno of the oxporiments t h a  
s n a i l s  cont inued  t o  crawl wi thout  s t o p p i n g  f o r  twolvo o r  more hours .  
Experiments oonductod by I:'. S, Gn l t so f f  n t  Ponsaooln showod t h n t  the 
drop o f  s rz l in i ty  of wnte? t o  7 &  8 p a r t s  per  thousand s lmost  immobilized 
tho  conchs, on ly  a few of t h a n  boing capnblo o f -  crnwling a t  t h o  r .%te o f  
l e s s  than  1 f o o t  por hour. 
Of s tudy of tho bohnvior o f  s n a i l s  pcirmits now a inoro comprtthonsivo inves-  
t i g a t i o n  o f  t h e i r  ronc t ion  t o  t h o  chnngos in  tho onvironmont and o f  t h d r  
refiponsi-: t o  v a r i o u s  ba i t s .  I t  i s  expcotod t h a t  t h e  r e s u l t s  ob ta inod  wi*h 
t h u  now tochnique m y  bo usofu l  i n  dovelopirig mora e f f i c i c m t  methods of 
t r a p p i n g  tho s~ p o s t s  . 

To f i l l  

A s  t h e  s n n i l  c rawls  &long the per iphe ry  of t h o  

Using t h i s  appara tus  an intcrogt5,be; d i f forbnco ,  wns' found hotwuun t h o  

Sucoossful  dovolopmont of R q u a n t i t n t i v o  method 
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Subproject 3--DisCribution, of Nomatopsis in coastal. waters, h ,  kandnu and 
P. S. Galtsoff 

The co l lec t ion  of oys te rs  from mruiy p w t s  of Chosapake Bay and 
t r i b u t s r i s s  f o r  the purpose of determining the d i s t r ibu t ion  of t he  pro- 
tozoan parnsito,  Nematopsis, was mde during tne summer of 1946. Sompling 
was s t a r t e d  in  June and continuod throughout September. I n  nlL, '75 oysteP 
bars  were samplod i n  the north-south nnd enst-west gradients  i n  Chesnpenke 
Bay snd in  the t r i b u t s r i s s .  
Rappharmock, and Potomsrc r ive r s ,  extending from the mouths o f  these r i v e r s  
t o  th t? i r  upmr  parts. S p o t  sampling was made, a l so ,  i n  Mobjnok Bay, 
?ocomoke Soun3, and Nassawadox Creek i n  VirgiRia,. and the Patuxent, Chop- 
tank, Severn, nnd Chester Rivors, Broad and Harris Creeks, m d  Eastern 
Bay i n  k r y l a n d .  

Obsurvtitions were n%de i n  the James, York, 

The examination of  ths  oystor  t i s s u s s  wr,s mndc mostly i n  the  College 
Perk laboratory during nnd a f t e r  tho f i e l d  sampling t r i p s .  
were s tudied  but the mjor emphasis f o r  comparison w a s  placed on tho 
presence of Nemtopsis  spores i n  tho oyster mantle, 
was found t h a t  almost a l l  of t he  75  oynter bars  studied had infeoted 
oystere.  Tho highest  count of Nomatopsis infeot ion w r r ~  3500 cystd per 
square centimetor of pressed mantle t i s sue .  Th3 l i g h t o s t  incidence of 
in fec t ion  occurred in  ,tho Potomac River, Yfirylfind, and the heaviest  i n  
t h e  James River, Virginia, 

A l l  tissues 

On t h i s  br ts is  it 

No corro ls t ion  was found between the  d i s t r ibu t ion  of t h e  paras i te  
and 'oco log icd  ooriditions such as s a l i n i t y  , dopth, and composition of 
tho oyster  beds and bottom. No apparent r e l a t ion  ex+.sted between the 
condition of t ho  oyotars a.nd the  oxtent  o f  the  infes tn t ion .  

During the  t r i p  t o  T e x ~ s  and Flor ida,  1'. S. Gal tsof f  co l lec ted  and 
examined samples of oysters  near  Miami, Florida,  a t  P o r t  Isabol,  Texas, 
arrd i n  Copano Bny, Tems. All the  oystora were found honvily i r i f e o t e d  . 
with Nemtopsis  spores Infect ion was particular1.y heavy in the  oysters  
from Copnno Bay, Texas. From previous observa3ions made by P, S. Galtsoff 
it was known t h a t  these oysters are usua1l.y very.poor and f a i l  t o  grow in  
t h e i r  na t ive  environment. I t  was  found, however, t h a t  a f t e r  being t rans-  
planted i n  Aransas B Q ; ~  they show rapid and reniarkahle improvement i n  qua l i t y  
of t h e i r  meat, i n  s p i t e  of the presence of la rge  numbers of Nematopsis 
spores. In  the  ssmpleo col lec ted  in  March, the l a t t e r  were so  abundant 
that  they ologged t h s  water tubes of the g i l l s  and some of the g i l l  vessels.  
Port  I sabe l  oys te rs  were found rather  f a t  i n  sp i t e  of t he  presence of a 
f a i r l y  l s r g e  number o f  Uematopsis. 



PROJECT V I .  

Subpro jec t  1 - -2 io log ica l  obse rva t ions  an e d i b l e  mussels and  clams, V. L. 

RIOLCGY AlTD CONSd2VATIOW OF 3DPBLE MOZTXISCS OTIlER THAN OYSTERS 

Loo sanof f 

Atkempts t o  r a i s e  l a r v a e  of t h e  s u r f  .clam (Waotra s o l i d i s s i m a )  and  
t h e  s o f t  clam (Mya a r e n z r i a )  were made a t  Milfara-LRboratory dur ing  A p r i l  
and hhy. I t  TNRS found comparat ively easy  t o  o s r r y  larvae of bo th  SpeofeS 
through t h s  e a r l y  stages of development bu t  t h u s  f a r  no s e t t i n g  of t h e s e  
clams has taken p l ace  under l aborn to ry  oonki t ions .  
oonkinuad dur ing  t h a  w i n t e r  and e a r l y  spr ing.  

This work will be 

Ths Milford l a b o r n t o r y  has  conduotod save rn l  exporimants on trans- 
p l a n t i n g  o c o m  quahogs ( A r t i o a  i s l a n d i c a )  from t h o  deep wnter  of Rhodu I s l a n d  
t o  tho shnllow water of m F d - % i r b o r .  ' The purpose of t ho  oxporinient was t o  
dotern ine  cvhethar t h i s  spooios ~$11 survive  t r n n s p l a n t n t i o n  nnd whether t h e  
now environmmt w i l l  change t h a  t a s t o  of i t s  m 3 r i t .  I t  was found t h a t  the 
qurlhog surv ived  i n  t h e  doepor w n t e r  of t he  Xxrbor, npproximately f o u r  f o o t  
below t h e  moan l a w  water  m r k  wharo t h e  s a l i n i t y  of t he  wnter  i s  n o t  much 
reduced a t  low t i d o  a f t o r  hsnvy rains. Hcmivor, t h e  quahogs p lan ted  nonr  
t h e  moan low wntar  mark and abovo it d ied  vory soon. 
a r e  oxamined ovsry two o r  t h r o e  weeks f o r  onming  and o rgano lop t i c  tests.  

Samplos of quahogs 

Subprojoot  2--Rioloey of s o h  clams on t h o  fl.ats of Parker  Riwr ROfUge, 
' J, B. m g i o  

A s tudy  of t h o  difj tr ibutiork and %bundnnoe of t h o  l i v i n g  organisms 
i n  t h e  uppor layur of mud on t h o  o l a m  f l a t s  of Parkor  Rivor Refuge, hssa -  
chuso t t s ,  was rmde t o  determine t h e  e f f e c t  of l u g s  concont ra t ions  of  
black ducks on t h e  populnt ion of so f t -gho l l  clqms ( h ! p  a r e n a r i a ) .  
s e r i e s  of quantitntivc3 samples were taken  a t  t h e  b o m n l n g  of  the  1946 

A 

duok hun t ing  eJmson ear ly  i n  Ootobar and in  Novernbor nnd a t  t ho  end of 
t ho  duck hunt ing  season dur ing  t h e  f i r s t  woak i n  Deoomber. 

The nnimnl popqln t ion  of the f l a t s  ino luded , in  the  o rde r  of abun- 
dance, t h e  follow$ng o r p n i s m s  : G e m  , My%, Xhcom , Mytilus , I l l ynnnssz ,  
L i t t o r i m  , Polyniccs  , small crustacotx, Limulus, Yud Crabs (Xanthirlao) 
a n n e l i d  worms, Ensis. 
and FUOUS, m d  a p l a n t  which hRs n o t  baun i d g n t i f i e d .  
was found i n  s o a t t o r e d  o l t i s t e r s  i n  t h e  Halos Cove w e n .  

P l n n t  l i f e  oons is ted  most ly  of Entoromorpha, Ulva, 
Eel  eruss ( Z o s t a r a )  

Small s o f t  clams, widoly d i s t r i b u t o d  i n  311 t hb  a r m s  i n v o s t i g s t e d ,  
woro abundant i n  tho  lowor p a r t  o f  R n l o s  Cove. 
concsnt rn ted  c l a r  populnt ion.  In  most of tho Fnlfts, Cove a r m  no s i g n i f i -  
c m t  r educ t ion  i n  the clam popula t ion  was, not icod  by t h o  end of t h o  duck 
hun t ing  soason. 

Pine Crook had a l e s s  

A m d u o t i o n  o f  61 poroont i n  t h o  numbs- of small cl:im$ was notod  
only in  a sooluded p o r t i o n  o f  T.Jilos Covc?. Thio fwcm roprosonted,  howovor, 
only 5.5 percen t  of t h e  t o t a l  n r m  oxnminod. 
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Soft clams Tnrore'fourid i n  $he, stomachs of '4, of the 8 black (lucks , 

The amount of s o f t  clams prasont waa small, oaptured during the  survey. 
compcising only 9 percant of t b o ' t o t n J  volumo of food matc3yial i n  the 
duck stomachs. 
ducks on the  clam f l a t s  of the  rofuge had l i t t l o  e f f e c t  on t h e  s o f t  clam 
population except i n  a small sooludad portion of.H&les Cove. 

I t  ap2enr.s t h a t  the  prescncu o f  l a rge  numbers of  black 

PROJECT VII. EFFECT OF DDT-~ON OYSTERS .NJD CTHER S-ELLFISIZ~ 

Zxperiments on t h s  e f f e c t  af spraying 33T on oyster  sho l l s  usod f o r  
catching oyster  spa t  wore conducted a t  Milford by V. L. Loos?.noff nnd in  
tho  Chcsapsukc, Bay by J.lR. Engle and P.A. Butler. Bocause of the diff'oront 
ecological  co!iditions and considerable difference i n  %he Jduratioil of s e t t i n g  
soason, tho r o s u l t s  a r e  not  i d e n t i c a l  and are discussod separataly,  

k., Experiments conducted a t  Y i l f o r d ,  Connscticut 

Studies on the  o f foc t ,  of DDT upon s e t t i n g  growth and survival of oys-  

- . -  
. I  . 

t e r s  a t  Milford may be sunLmrized ns fol lows:  

1. 

2. 

3 ,  

4. 

5. 

6. 

In goneri l ,  oys te r  qhells dipped, in.  a .5 pdrccnt ,solut ion 
of D3T i n  koroseno co l loc tsd  a somswhnt smaller number of 
spa t  than untreated she l le .  811 t h 6  she l l s ,  of coiirso, were 
plrinted.at  tkia sane time nnd in  the  samel'plnce. 

There is saris eoidonce t h a t  the  doprosfiing of foc t  of D9T i n  
kwosone w i l l  almoat disappear if tho t r e a t e d  s h e l l s  a r e  k o p t .  
i n  tho . a i r  f o r  about t;wo weoks before plnnting, This point 
w i l l  neod some addi t ional  study, however. 

The shelfs .  dipped i n  a 5 percent emulshon .of DQT col leoted 
approximately only 1/9th of the ,numbor of  oys te rs  attschod 
t o  t h e  oonkrol s h e l l s  d i p p e d . 5 ~  the smu~sion  without D9T. 
Further,  the D3T i n  emulsion was found t o  bo nor0 tox io  than 
i t s  solut ion of t he  same concenkration i n  korosono. 

Spraying o f  oyster  sholls ~ 5 t h  a 5 porpent so lu t ion  of DDT 
i n  koroseno a t  t h e  r a t e  of one pound per  d'are did n o t  depress 
the  s e t t i n g  of oystors ,  Spmying at tho r a to  of 3 o r -  5 pounds 
of DDT per acre ,  howewr, may sommhnt a f f e c t  the i n t e n s i t y  of 
s e t t i ng ,  although t h i s  was not; c loa r ly  shown i n  tho experiments. 

Spraying of oyster  beds w i t h  DDT solution o r  imulsion a t  the 
r a t s  .of 1-1/2 pounds of ?)!IT p w  acre h 2 ~  caused no unusual 
m r t a l i t y  among tho adul t  o r  young oysters.  Tho beds sprayod 
with D3T emulsion usua l ly  shuwod n l i g h t m  s a t  than o i t h e r  t he  
untreated control  bed or  tho  one sprayed with 1% 5 p s r o e n t  UDT 
so lu t ion  i n  koroseno. 

Obsorvations on tho set t i r ig  of oysters on aoumoto  co l lec tors  
painted with a 5 percent so lu t ion  i n  korosone, with keroseno 
only an8 on un t rmtod  controls  showad t h n t  somewh3t fewor oysters  
s e t  on the  D:)T-painted co113ctors thon on tho korosone-painted 
o r  tho untreated control. The untreated control ool lsctod tho  
l a r g e s t  nwnbor of  spat. 
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7. Tho nvaragc s i z o  of s p a t  on t h e  un t ron tod  c o l l e c t o r  was some- 
what 1.nrgor t h m  th l i t  of the  s p a t  on tho  31T- t roa ted  ono. 
Eowevor, t h e  d i f foronco  was  i n s i g n i f i c a n t .  

Dipping of oyst t i rs  ir, rl 5 porcont  s o l u t i o n  of DIT i n  kerosene 
d id  n o t  s i g n i f i c a n t l y  n f f e c t  t h o i r  r a t e  of growth o r  i nc reaso  
i n  w i g h t ,  as compnrod wi th  t h e  c o n t r o l  o y s t e r s .  

8 ,  

9. The s h o l l  movements of thrt o y s t e r s  lccpt in  t h o  aquarium, t o  whioh 
a 5 percont  so1ut:ion of DDT WRS addod in  q u a n t i t y  approxiinating 
5 pounds of DnT por  ac re ,  w a s  n o t  d i f forur i t  from t h n t  of t h e  
c o n t r o l  oys to r s .  No m o r t a l i t y  WRS observed dur ing  t h e  exposure 
r;inging from npproxiinntoly 5 t o  8 days and f o r  6 weeks n f t e r  t h e  
exposuro. 

Tho o y s t o r s  which remained i n  tho  w n t a r  t o  which R s u f f i o i e n t  
q u a n t i t y  of omulsion was acldod t o  c r o a t e  o. c o n c m t m t i o n  of 1 
o r  2 p o r t s  of' DQT per m i l l i o n  p a r t s  of wntor,  a l though showing 
abnormal s h e l l  movomnts , surv ivod  por iods  of exposure ranging 
from approximately 5 t o  8-1/2 days. 
t h n t  such ooncent ra t ione  c r sn tdd  under n a t u r a l  condi t ions  f o r  
compnrativoly s h o r t  po r iods  would s o r i o u s l y  lzffoct a d u l t  o y s t s r s .  
IIowevcr, a p o s s i b i l i t y  of i n d i r o c t  off'osts, such as destruct j .on 
of soma organisms ssrvi i ig  ns food  f o r  o y s t e r s ,  i s  n o t  un l ikoly .  

10. 

I t  is doubtful ,  t ho ro fo rc ,  

11. Tho trcatrnorit of o v s t e r  sholls wi th  n s o l u t i o n  o r  omulsion of 
31)T g r o a t l y  in torForvd  w i t h  the  s o t t i n g  o f  bnrnirclus. 
dippod i n  DDT s o l u t i o n  i n  korosun:, o o l l s c t e d  v i r t u n l l y  no bnrnncle  
s o t .  

The s h e l l s  

17. Exp:rimcnts oonductod i n  t h o  ChsSnpOake 3%~. 

Experimnnts won? c ? r r i a d  o u t  during t h e  s u t t i n g  pe r iod  of 1946 t o  

- -c - I_- --- 

dotermino thlJ of f ' cc t  o f  DOT s o l u t i o n s  on s p a t f n l l  and on t h o  attuchmont 
of thr: v a r i o u s  f o u l i n g  organisms mny bo summarizod as fo l lows:  

1, Trt,%tment of c u l t c h  w i t h  DDT r o s u l t o d  i n  a 180 peroont  j.ncrouse 
i n  tho  numbor of spa t  u s  oomparcd w i t h  u n t r e a t e d  s h e l l s  nnd t h n t  
s h o l l s  t r e t l t od  only wi th  kerosono o r  w i t h  wa te r  omulsion of DDT 
h:id recoivod a s o t  o f  1 7  t o  37 p e r c e n t  g r o a t c r  t han  t h a t  on un- 
treated c o n t r o l s .  
S p a t  m o r t z l i t y ,  a s  i n d i c a t e d  by s c a r s  and onpty s h o l l s  (boxos) 
ranged from 0 t o  5 percont  fo l lowing  tho v a r i o u s  t rontmunts  trnd 
d i d  n o t  d i f f e r  s i g n i f i c a n t l y  from t h o  un t roa tod  c o n t r o l s .  Trontment 
o f , s h e l l s  w i th  D I T  s l i g h t l y  i n h i b i t s  thi: growth of young o y 6 t o r s ~  
bu t  tho  i n h i b i t i n g  effcrct  of t h e  DDT s o l u t i o n  g r n d u d l y  d i s s i p a t e s .  
Exnmination of f o u l i n g  organisms showor3 t h n t  by the end of t h o  0x0 
poriniontal  ner iod ,  s h e l l s  t r o q t o d  w i t h  DD!!' hnd only ono- th i rd  es  
meny bnrncl.olos cis t h u  c o n t r o l s .  Sht3lls t r o i t o d  w i t h  DT)T contninod 
o n l y  l /7 of t h c  number of Bryozon a t tnchcd  t o  t h o  un t r cn tod  s h c l l s  
and t h o i r  n lgn l  covor'rigo was rcducod cts compnrod w i t h  t h o  u n t r e a t e d  
con t ro l s .  
No s i g n i f i c a n t  d i f fo roncos  worc founQ i n  t h o  UBEI of  DDT as  a soluhion 
o r  as an c:mulsion. Trontmont of' Bhull  p i l s s  w i t h  5 pc2rcont D3T f o r  
f l y  con t ro l  would havo n Fi:nofioi:il o f f v c t  on cu l t ch ,  providod t h n t  
t h e  s h n l l s  oould bo plucod on tho oys to r  buds one month p r i o r  t o  t h e  
s o t t i n g  o r  the) SprLt. 

2 .  

3. 
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Tho s t u d y  o f  tho Clupe%dnr: o f  t h e  T e s t e m  Rorth A t l n n t i c  was cont inued 
dur ing  the  q u a r t e r ,  and  oddi%ional  accounts  were praparod f o r  t h o  gene ra l  
p u b l i c a t i o n  o f  t ho  Soo.rn Fourl.lrltion, cm.kitl.eri "F ishes  of .*he Vl'ostsrn Ilorth 
At l an t i c . "  Tho s tudy o f  t h c  Gljlf Cmst fish3s of t h e  Uni ted  S t a t e s  and t h o  
p rcpa rn t ion  of a &?sCript. iVB C a t n l 0 p - W  bnsod on thom, too,  was  continiitjd. 
The c d i s  f o r  t h o  i d a n t i f i c z t L o n  of  s p o c i m n s  and  f o r  gcnern l  in format ion  
by Fedr5ral a n d  S t Q t a  agsncics, p r i v a t e  orgnnizat?ons, '  and  i n d i v i d u a l s  u l -  
though unusunlky numerous, were s u p p l i e d  prbmptly. 

W. l i i ldehrand  complsted t h o  s tudy  of t h e  menhaden, gonus Brnvoort ia ,  C I I  

and f i n i n h o d  .x tens ivs  nocounts o f  t ho  f o u r  s p c c i s s  comtng w i t h i n  tho scope 
of  tho  "Fishes  o f  t ho  kks to rn  North 'Atlantic," ono of which is new. A 
p re l imina ry  paper  which ombodies R 'dosoript ior ,  o f  tho new spocles ,  and do- 
s o r i p t i o n s  of two littlcl known South Ammican R P O C ~ O S ,  a key to '  a13 tho  
s p e c i e s  o f  Bravoor t in  , rumnrks nnd 'oxtonsivk t 3 b l o  s showing r e l a t i o n s h i p s  
also was oomplcted. 

A s t u d y  of t h e  " thread  hor r ing ,  'I Opisthonums oglinum, was undortakon, 
and an account  f o r  t h e  '!Fishss of tho Vv%storn NortH A t l m t i c "  WNRB completed. 
Only ona s p e c i c s  o f  t h i s  genus f r o n  t h s  At l rk tdc ,  ranging  from Caps Cod t o  
southern  Brnz i l  nnd t h o  West Indios,  has beon rocognized. In  the  oourso o f  
t he  p r e s e n t  s tudy  bewi lder ing  v a r i a t i o n s  w0re discoverad.  Soh0 of t h o  ex- 
tremes of  this. v a r i a t i o n  may r c p r e s e n t  subspocios,  or  even spec ies .  
now, with hundrijds of specimens n t  hand, thsire i s  i n a u f f i c i c n t  mater ia l  from 
certain l a c d i t t o s  to dstormine the: s i g n i f l c a n c s  of t h e  d i f  fc roncos  discovarod. 
In  the g e n e r a l  account  prcpared  f o r  t h o  "Fishes  of tho  R a s t e r n  North A t l a n t i c "  
a t t e n t i o n  i s  d i r c c t e d  to thc: g r o a t  v a r i a t i o n s ,  w i thou t  nt tompting t o  d o f i n e  
their Bigni f icanco ,  

Even 

,~kpxmn%s of all t hz  commeroial forms or h g r r i n g s  of th Vnitod S t a t o s  
were completed. f o r  t ho  "Fishes  of t ho  Tos to rn  V&th Xt;'lmtictt during,  t h y  yew-. 
Howevw, s e v e r a l  t r o p i c a l  p n o r n .  of Clupeidao romnin t o  be s tudied. ,  
are n o t  of much c o m e r c i a 1  vnlut3, and l i % t l o  i ' 3  known nboat  t h c i r  l i f o  h i s t o -  
r i e , s , ,  t h e  accounts  will he b r i e f  in oompnrisori with SOTO of thoscj nlronay 
wri t t+en,  which f o r  s o m  o f  the more importt int '  , ,  corvidrcio.1 spocios  run upwnrd 
of' 2.5 kypswr i t t en  piges.  

.'is thoy  

Mrs. &n S. Grcon took  c a r c  of tho rou'tino off ic l - ,  work, r l s s i s tod  i n  
compili2g t h e  f i g u r e s  f o r  the tq.bles on moriho don ond orrt,>.logued t h e  spocimons 
of Brevoor t i a  and Opisthonomn. Throe drriwincs of munhaden and two'  p l a t o s  
shpwing six i n d i v i d u a l  sczlos an4 ' s ix  v o n t r d  f i n s  were complotod f o r  t h e  
p re l imina ry  pcpor on Rrevoort i2 .0  ' The b ib l iog raphy  ?or this paper w a s  corn- 
pixed and t yped ,  

-During t h e  y e a r  Ws.Grezn has kopt  up  w i t h  t h o  rsgular  work of ca t a log -  
ing, f'ilin'g, and  gcnern l  o f f i c e  rou t ine .  
completnd f o r  tbrj work on Pamna f i s h e s .  
f i n i s h e d  f o r  t h e  "Fishcs  of tho Yes to rn  Horth A t l m t i c "  and n inotcon  drawings 
a o n s i s t i n g  i n  p a r t  of  s t r u c t u r e s ,  f a r  t h o  pro l iminnry  pnpur on Bravoor t ia ,  
6ome of t h e m  drawirigs t o  bo usod a l s o  i n  the  "F i shas  o f  t h o  Yestern North 
A t l a n t i c .  'I 

S i z  drawings of young f i s h  were 
E i g h t  drawings of h o r r i n g  wero 

* *  
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The month of Play was spen t  ?)y %. Tsaac Ginsburg i n  New Orleans 
s tudying  *he cons iderable  cc l . l ec t ion  of f i s h e s  bhkainsd i n  t h e  South 
A t l a n t i c  and Gulf, eff  tho IJnited Stntes  c g a s t ,  i n  conilection wi th  t h e  
shrimp i n v e s t i g a t i o n ,  and which has accwiblftfmd f o r  a number of years.. 
7’he most no tab le  p a r t  o+’ tho c o l l e c t i o n  7nl.a~ t h n t  niade by 1k:Fsrs. Lincl- 
n e r  and LLndorson on t h e  “Pel ican” clllrinl* il!)30-42 

\ 

The collection RS a vhole  proved t o  he o f  unusual va lue  and impor- 
tanoo. The mater ia l  wns obtoined c h i e f l y  o f f shore  by t rawl in? .  A s  $his  
method of c o l l o c t i n g ,  employed i n  tho shrimp i n v e s t i g a t i o n  on a n  ex- 
t e n s i v e  s c a l e  and over an  extended per iod  of time, w a s  b u t  spRrinf ; ly  
usod i n  thmt rop$.on previoixsly, i t  brought t o  l iKh t  mn~y spec ie s  n o t  
ob ta ined  by the more oomonly  used ‘co l lec t inr ;  ~ i o d h o d r ,  
ident i f icR4 j ons inr?,iccite ns f o l l o v s  t 
t o  be  sca rce  appear  t o - b e  n o t  iincolnmon i n  decp writer, ( 2 )  The co l -  
l e o t i o n  conta ins  so re  spec ios  arhioh ware ~ r e v i o u l j l y  known frori  on ly  
one o r  t v o  specirruns, 
the st-oniuchs of red fiziaq?urs u f t o r  ’treinc broiiEht up f r o m  d o r p  watnr. 
( 3 )  A f o w  of t h e  spocios  obta ined  appa ron t ly  n re  the snmo as wore 
dcscr iboci  only v i t h i n  +he I n s t ;  fcvr vwrs.  
might s t i l l  bo unlmom. Tn nny case,  it became cmitiont diirinK tht>ir 
s tudy  t h n t  tho rnorvholopin nnd p o y r n p h i o  r n n p s  of many of t h e  con- 
to lncd  .spocios Eire but; s c n n t i l y  o r  f r a p o n t a r i 1 : r  kqown. 

‘%e pre l iminary  
(1) Somt: s p e c i e s  h i t h e r t o  thought 

G O T ~  o f  thcn p a r t l v  di( :Csted and tnkt*n from 

(4)  Some o f  t h e  spec ie s  

T-locauso o f  t;bc l a c k  of mntcrin’l f o r  c o v m r i s o n  nnd the unnuni l -  
n h i l i t y  o f  nc cjtlud r)uhlioat; ions i n  thc! Nnw Orlanns lnborn tory ,  cspo- 
c i a l l v  th.7 l n t c r  l j t l - r n t m r o  p b l i r ! i c d  w i t h i n  the  l a s t  SO j v n r s ,  t;hc 
idon t i . f i oa t i  ons rnade n o c e s s a r i l y  avore VIOS t l y  t e n t a t i v e .  It-yns. do- 
cidod then  t o  6 h i p  thc p ; r en to r  p n r t  o f  tho o o l l o n t i o n  t o  t r ~ n s h i n ~ t o n  
t o  comprre w i t h  known spooimnns and wi th  t h o s n  of olosoly-rclate!d 
spec ie s ,  and f o r  d c f i n i t i v a  s t u d y  and p o s i t i v o  i d e n t i f i c a t i o n ,  

The r e s t  of khti q u a r t e r l y  pcr iod  P:FLS spclnt i n  cmipl (>t inr  l;l>o 
d u s c r i p t i v e  p n r t  of the spoc ie s  of t h o  fnrnily Soiaoniduo of tde Gulf 
Cons t; 
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Vaughn, E l i zabe th .  
1917 . T i m e  cf nppcarancc .;d pink snlmrn runs i n  :‘(x,thcsstern h l r t s k ~ .  

r;c.peia. 1917, F r . ,  1, pp. 40-5O. 

‘Nalfwd, Lionol  P . 
19 46 Tho c n r r s l a t i c n  botueen f l u c t u a t i c n s  i n .  abundance :?f the  

P a c i f i c  s a r d i n e  (Snrdincps cn.urulenj Rnd s a l i n i t y  (jf tho 
6 1 ; ~  wzter.  J i u r . ’ m r .  Res. v1;1. VI, n!:. 1, pp.  48-53. 

*- 

1.58 



Po. YO Water "uql i ty  Studies of the RlliGsissippi River, Ry 
Weoley S. Platner.  1946. 

Po, 32 Oyster Pars of the Fotomao River. Fy Darid G. Frey. MOv.  1946 

No. 33 bn TnvsFktigatian of '4.sh44aintenanoe Problems in Relation t o  
the itL;ilamette Valley Pro jec t ,  Fy Joseph . A .  Craig and' 
Lawrenoe D . Tawne end, July 1 9  43 . 

"0. 38 Water m a l i t y  Studies of the Delaware River w t t h  Referenoe t o  . 
py M. 14. R l l i e  end B. A .  V!:eetfall, D. K. Shad T"igration6. 

Neyer and IT. S. F ' l ~ t n e r ,  February 1947. 

NO. 39 Effects  of Lquat ia  Weed I n f e s t a t i ~ n s  on %a Fiah  and Wildl i fe  O f  
the Gulf S t a t e s .  By J. J. Lynoh, J. E. King, T. K. 
Chamberlain, and Arthur f,. Smith. February 1947 

'1'0. 40 Evaluafion of F isher ies  i n  Deterrnining Der.efits and Losses from 
Fngineering Projeots.  
Prounsefell, IJaPoh 1347. 

Fy Riohard A .  Knhn and George A .  

NO. 41 UBT Invest igat ions by the Fich m d  1~;n:ildllfe Sorvioe i n  1946, 
Fy Arnold La Nolaon. and Eueene 7;. Surber. Xqr 1947 

No. 42 Toxicity of Fhenyl-Merourio Lantate f o r  Fish. Py I?. h!. F l l i s .  
nnay 1947. 

Tfc. 55 Rreathinq i n  r i s h e s .  Revised by James S, Gutsell  

170. 58 $ o m  puh1ications on diseases and parasities of f i shes .  Revised 
by tho D i V i R  i o n  o f =  Yi6hery EioloW 

V0.129 The ?f iotf io  Cardine Fisharg ,  Fy S t a f f  of Southern I%ooiSio Seotion 
of Division of Fishery Biology; revised hy L. A .  Si'Rlford 

ITo-lSR Raddock (W=Jlanogramus aeelef inus)  by H. A .  Sohuck. 

ROO 216 Diamond-baok terrapin oulture,  hy $aniuol F, Iilldebrand md E. F. 

PTQ.217 
\-0.221 'bmperaturo and f i s h e s ,  by 'S?. :C. FUIs, q p r i l ,  194'7. 
hTQ,222 Disease oontrol i n  he toha ry  f i s h ,  by F. 5'. Fish .  
Xo.223 

Nc.225 
NO.231 The 8ea urohin fishery, by I,. Soattsrgood, \\fay, 1947. 
lTO.235 Kmloopo Tiainbuw Trnut, by C. LI, (Vottley 
Nom239 Fi6hery Reaouroes c;f Mioronesia, by R. 0. Smith, a:ay 1947. 

Prytheroh 
A q u a t i o  p l a n t  oontrol  with 2, 4-D, by F'. h .  Surber, !taroh 1947. 

Commeroial Clams of the baoif io  Const of tho % i t a d  S ta tes ,  hv 

Gear usad i n  the 8 e a  soal lop f l shery ,  hy Vh. F. ROYGO. 
Vlotor L. Loosanoff . 
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