
I7NITED STA.TES 
DEPARII\IENT OF THE SNTERIOR 

J. .A. Krug, Segre ta ry  

FISH AND WILDLIFE SERVICE 
Albert If. Day, Direotor 

* * * * * * * *  

ANNUAL RFPORT FOR THE: F I S C A L  YFYR 1948 

BRANCH OF F I S I I T R Y  BIOLOGY 

(Tiith Report f o r  the Quarter April-June, 1948) 

* * * * C * f *  

I e 6 ue d ?!I qvembo c: 1 9  48 
Washington, D. C. 



National Oceanic and Atmospheric Administration 

Report of the United States Commissioner of Fisheries 

ERRATA NOTICE 

One or more conditions of the original document may affect the quality of the image, such 
as: 

Discolored pages 
Faded or light ink 
Binding intrudes into the text 

This has been a co-operative project between the NOAA Central Library and the Climate 
Database Modernization Program, National Climate Data Center (NCDC). To view the 
original document contact the NOAA Central Library in Silver Spring, MD at (301) 
713-2607 x124 or Libraw.Reference@noaa.gov. 

HOV Services 
12200 Kiln Court 
Beltsville, MD 20704- 1387 
May 19,2008 



TABLE OF CONTRNTS 

Introductic-n. . . . . . . , . , . , . . , e 1 
F i e l d  0rr;nni zu t icns  

Pllriskn F ishery  Invus t ign t i cns  . , I . , . . 3 
Ncrth ? f lc i f ic  F ishery  Inrc,st igrit icns.  . . . 13 
Ccntral  V n l l e y  Fishc-ry Invus t ig s t i cns  , . . . . , 25 
A t l n n t i o  Salmon 1nvestigntS.oim. . . . . . 2 6  
BreRt Lakes Tnvost ignt inns.  . . . . . . . . . . . 2:' 
%stern Fish-Cultural  Invcs t igo t ions .  . . . . . . . 2 9  
Eas te rn  Fish-Culturnl  '1nvostigatic.m. . . . . 33 
Fish  N u t r i t i c n  I n v c s t i p t i o n s  . e e . . . , . e 41 
S c u t h  Daci f ic  F ishcry  Invus t igc t i cns ,  , . , . . 45 
New I"np,land FishinR Bnnks Inves t iga t ic  n s .  , 49 
Ncrthorn Ncw England Tnvootigntions . . . . . , 51 
'middlo A t l a n t i c  I n v t j s t i p t i r n s .  , e . e . . 53 
Gulf Fishery  Inves t iga t ions .  .. . . . . .. 56 
New Cnglnnd Shel l f ishc,r ies  I n v e s t i p a t i t n s  , , i 55 
Chosnponko Ray Shollf ' ishery Invcs t ign t i cns .  . 6 . tih 
Ich thyologicn l  Laborat1:ry. . . . . .. . . C'7 

Publ icn t icns .  . . . . . . . ." . . e . . . . . .. G!3 



INTRODTJCTION 

,This i s  the  seocnd Annual Repcrt  of t he  Brnnot.1 (Pprmerly Div i s i cn )  
cf F i s h e r y  Biology2, oc:voring n c t h o i t i e s  from Ju ly  1, 1947, through June, 30, 

which t h e  f c l l m i n g  t h r o e  pnrngrqphs. hRvo been adap ted , ,  Also l i k e  the  
f i r s t  nnnual r s p c r t ,  i t  i s  a combinntion of t h e  reguaar  @ppterly Report 
for tho  f o u r t h  qua r to r  cf  t h e  f i s o a l  y e a r  with R general kesume of tho  
e n t i r c  f i s c n l  yonr ' s  n a t i v i t i e s ,  

'1948. Its ,  purpqses a r e  similar'tc! those  cf  thb  f i r s t  annual r epor t ,  from 

I n  a d d i t i r n  t c . . p re@ent ing  a reoord  cf rasunroh  a o t i v i t i c s  and ad- 
m i n i s t r n t i v u  f u n c t i c n s  c f  tho Brnnoh f o r  f u t u r e  rofurenoe  t h i s  s c r i o s  
O f  o u n r t e r l y  Ropctrts i s  in tended  tc se rvo  as a medium cf exohvige :-f 
in fc rma t ion  among tho widely  s o a t t e r e d  rnombelv c f  t h e  r e sea roh  t e m  and 
t c  ovorccme t c  soma e x t a n t  tho o f f e o t s  of isclaCi@n c > f  i n d i v i d u a l s  and 
smnll  grcups of workers who havo r o l n t i v s l y  l i t t l e  oppor tun i ty  f o r  per-  
sona l  oonforonces nnd few r t h e r  moms , fo r  nn ' in te rohango of i d e m o  
t h e  repl..rt may be of  i n t o r e s t  t o  OthQr w r k e r s  i n  t h e  f i e l d  F f  f i s h e r y  
scienco,  i t  i s  in tbnded  p r i m a r i l y  ns a hcuso cram d i s t r i b u t e d  t o  a l l  
members c f  t he  s tnff  cf  t h o  Rrnnohr 

While 

Anobher ' impcr tnnt  purpc:ao cf thoau r o p c r t s  i s  t o  permi t  ou r ron t  ap- 
p r a i s a l  of  t h o  projcicts  cf rosunroh undortnken, t h e  progrcss  made i n  
t h o i r  dovolopment, 2nd the  r o l n t i v e  v c . 1 ~ 0  c4f thu vn r ious  o f f o r t s  t c  t h e  
brcnd f i e l d  cf oonservut$on i n  gonurnl and t o  the  s p o o i f i o  f i e l d  rf h- 
vc-lopment nnd p r o t a c t i o n  rf tho  f i s h e r y  rescurocs  

, 

The d o t a i l e d  r o p c r t s  nf tho  n o t i v i t i o s  of  t h e  f i e l d  o r g m i e a t i c n c  
and i n v e s t i p t o r s  which f c l l c u w  should se rve  t h e s o  s e v e r a l  ~ u r p c s e a  i n  
va ry ing  degrees ,  bu t  i t  should bo ron l i zod  t h n t  tho s p c c i f i o  b i t s  rf 
8 c i o n t i f i o  informa t im inoluded  w i t h  *nn ncocunt of thc: r e s w c t i v o  not iv-  
i t i o s  a r e  n e a r l y  i n  nll 0 ~ s . e ~  pre l imina ry  i n  form, tunt;ntivc-i i n  o w t c n t ,  
and frnRmentnry i n  scape.  
hero ropor tod  w i l l  bo prosontud n t  o. l n t o r  t ima i n  ft-rn'inl pub l i cn t ions  
a f t e r  t h e y  hnvg boon thcrou6hly  s o r u t i n i x o d  f cr adequaoy of method, aoouracs 
of  nnnlysio,  End soundness of i n to rp re t a t iLm.  U n t i l  suah pub l ion t i l  ns,  
reviewed and approvud by t h e  Serv ico ,  nru i s suod  it would ha premnturo t o  
judge and cvnlunta  t h o  va r ious  r e sea roh  p r o j e a t s  s c l ~ l y  cm tho  b a s i s  cf 
t h e  in fo rma t ion  hero pressn ted .  I n  tho  moantimo, hLswt7vur, a f r o o  ox- 
change c-f commont nnd c r i t i c i s m  among tho mombers c f  t he  s t a f f  is cprdi211y 
wo 1 ocmo d e 

Tho r o s u l t s  ::.f mnny t f  t h o  i nvws t iga t i cns  

Tho f i s o a l  yenr  1948 snw tho  inoepti.cn ef t ho  now c ~ r g a n i x ~ t i n m l  
s t r i i o tu ro  pl.annctd dur ing  tho  c losu  cf t he  1947 f i s c n l  ,yearb Havinc t h c  
f o u r  s e o t i o n  c h i e f s  i n  Washington r o l i w o d  t h e  Chief of t h e  Prsnoh of 
some of h i s  work lond, ond purmiktod c b a t t e r  l i n i s o n  hotwc;.cn thct f i o l d  
nnd the  ccnt rc \ l  v f f i o e ,  During tho  l n s t  p a r t  cf t h c  fisor3, yenr,  however, 
a l l  r * f  t h a  s e o t i c n  chicf  pc \s i t ions  'boonmo vaoant  by rcnscm of nrcmcjtion, 
t r n n s f o r ,  c r  r o s i g n u t i c n ,  Immodirrto roorui tmont  cf new inownbcnts wnd 
n c t  PrjSGiblo, nnd tho  rcmnininy; c e n t r n l  t - f f ioo  porscnnel  wcro ny,nin fnodd 
w i t h  En uxtrcms1.y hor.vy nt.rmnl vrcrk l c a d  i n  tho  fnce  i f  nn uxpmdine, prr- 
grnm, This s i t u ' i t i o n  has r o s u l t o d  i n  many dclays i n  hnndl ing mfitters f a r  
f i e l d  perscnnol ,  nnd t h o i r  pn t ience  th rcuph  t h e  t ryinp:  p e r i r d  is npproointed 
by t ho  Wnshingtcn s t n f f .  9 
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Funds 'made alrailnb f c r  expenditure during the 1948 ' 
s cal *I year ro  p 
ore Was ac tua l ly  a s I himiever, i n  ,direot  tqprcpriat ions j I 

the la rge  reduction i n  funds t rnnsferrod from ,o ther  agonate.8 gausod n .bet 
dQc3reASe i n  the$%olx$* unts made ava i l&  
able  and oxpindod during bv h f 0  fisc81 years,  for.'eao 
budgetary i tams ; 

f 8124,060 QE aomparod with 1947.f1~nds. 

Tho table  below indiontcs tho 

' Availu Expend. Avail Expend. 

Invest igat ions 
Regblar $552,100 $552,000 $540,140 ' $538,940& 
Trans f t) r red Z00,30& 1 1 7 , 4 0 q  98#40 
Sub- t o  t a l  *760,300 $657,540 #687,340 

115 S h o l l f i s  hories ' 176,000 176,000 158,300 ' 157,700 
116 Inland Fisherlios 49,800 49,800 72,500 72 , 300 
117 h t u r  Quality 

b Pol lu t ion  47,700 47,700 m"-#m-.na ..-*(I"- 

ll8 Sea Lrmpre,y -..-..-- rr-rrrr.. 19,100 ' 19,000 
110 . .  Opomtion of Fish 

Scrcons 34,000 34,000 36,300 35 , 600 

Grand Total ;,121Z3, 700 $1,067,800 4943,710 $921,940 

Unexpondod bnlanca Fomains ava i lab le  i n  following f isoai  year. 

The s i t w ' t i o n  wi th  respeat  t o  publioatfons remained unsntisfuotory 
ur ing tho 1948 f i s c a l  Y O W t  the anounts appropriatod f o r  p r in t ing  imd 

A dotominod nttompt is baing made binding being o n t i r e l y  inadoquato. 
to c lea r  n l a rge r  mount  f o r  1950. 
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ALAS Kli FI  S HERY I NWS T IC21 T I  0 VS 
George B. K O ~ O Z ,  Chief. 

GRI\TER.AiJ 

Thu b i o l o g i c a l  r e s e a r c h  conducted by the  Alaskc? F i s h e r y  I n v o s t i g n t i c n s  

The i n v o s t i g n t i o n s  wero compnsod of t h o  
dur ing  tho 1948 f i s c a l  yea r  was G cclntinuntion cf t h s  resoaroh  undertaken 
dur ing  t h c  p n s t  two p a r s .  
fo l lowing  p r o j e c t s :  B r i s t o l  Ray Rad Snlmon Pro joot ,  Knrluk Rod Salmon Pro- 
j e c t ,  Southoas torn  Alaska Pink .Salmon Pro j e o t ,  f31aska I lerr ing P ro joc t ,  Fluc-  
t u a t i o n s  i n  Abundnnco of Alaska Salmon Prc,joct,  Alaska F i s h c r y  S t a t i s t i c s  
P r o j e c t ,  and tho  P,laska Strcctm Imprcvomont P r o j e c t ,  A l l  b u t  ono i.f t k o  
p rc  j e c t s  conduotod a c t i v e  i n v o s t i g n t i o n s  i n  I^,luskc, maintri ining swiisr 
f i o l d  s t a t i o n s  and ono o p o r s t i n g  a yonr-round observation nnd rosourch 
f i o l d  s t a t i o n '  

Tho B r i s t o l  iPuy I n v c s t i g a t i o n  cont inued  i t s  v c r y  importnnt  aor ia l  
photographic  surveys  of tho mazor sclmon produoing n rcas  i n  tho rce;iGn. 
a o r i a l  photogrnphs nrc  prcvidinK vriluablo supplemontnl infnrmatiOn t o  tho 
a e r i a l  spnwning ground surveys To o b t a i n  s i rn i lnr  informntion f rcm tho 
ground would r e q u i r e  scvorn l  crows sponding cons idcrablo  t i m e  t r n v c l i n g  
o v w  tho sd1mc.n spnm i n g  grcunds 

Thodc. 

A t  Knrluk Lako a s tudy  w n s  mp,de on tdic dopreda t ion  by tho bcnr  upon 
the  rod snlmon t h n t  onttrrod tho  small t r ibutra5crs  o f  Knrlulc Lnkc to,spnwn. 
Z: w r y  i n t o r c s  t i n g  and cn l igh tun ing  r c p o r t  hns been prepnrcd cove r ing ,  t h o  
p a r t  t h n t  bccirs plrly ns predntors  i n  the  l i f e  c f  thcso s a l i n m .  

L11 cf  tha  salmon r c t u r n i n g  t o  L i t t l c  Pori; 19altor woro axaminod f o r  
marlcod f i n s .  D a t n  oo l loc tod  rovaalod t h n t  4.4 porcon t  of t h c  pink s!:h'n, 
0-0 porcont  of t h o  coho snlinon, nnd nono cf tho o h m  snlmon wore i d e n t i f i -  
ublo as hnving d e t i n i t o  f i n  mnrks. S tud ios  mcido r:t  L i t t l o  % r t  I b l t u r  
i n d i c n t v  t h n t  t h o  CCmmorcinl pink sa1.mc.m f i s h o r y  i n  sou thons te rn  h lnskn ,  w i l l  
opcrrato c , t  CI low produot ion l e v e l  dur ing  1948 rind t h n t  s igns  uro f avc rab lo  
f o r  inoronsod product ion  dur ing  1949, 

Tho hor r ing  invcs  t i p t i o n  ocntinuud i t s  racommondntion of cn tch  qucitas 
f o r  'oclch d i s t r i c t .  The abundnnco of  ench h o r r i n g  ycnr  c l a s s  UPS 
S tud iod  rind thu rocommondod cntchcs dotonninud tc i  provido sus  tn inad  product ion 
l e v e l s  i n  nll of tho  major h o r r i n g  f i s h i n g  d i s t r i c t s .  

S t n t i s t i o n l  dn ta  wore gnthorud ro l :  t i v o  t o  t h e  f i s h i n g  i n t o m i t y  nnd 
abundancc of f i s h o o  throughout  Albska. 
tho s t a t i s t i c a l  s tnff  f o r  uso i n  tho proper  mnngemunt, consorvut ion,  cnd 
U t i l i z a t i o n  of tho vrilunblc f i s h o r y  rosourccs  of Alnsku. 

This in format ion  wns nnnlysod by 

Tho Stronm Improvoment pro  joc  t rcoormninded t h n t  snlmon lnddurs  be in -  
s tnl lcrd i n  th roe  sci i thoustorn h lnskn  strooms t i t  n o o s t  of $190,0001 Thcso 
improvcmonts wculd soc'n pay f o r  thamsolvcs by i n c r c n s i n g  n $19,000 r?.nnunl 
f i s h c r y  t C J  n ::>120,000 nnnufil f i s h c r y ,  

3 



Cooperative use was made during tho year of n number of Fish and . 
TJildlife Service vessels ,  a i r c r a f t ,  nnd land i n s t a l l n t i a n s  t o  n s s i s t  and 
f u r t h e r  t h e  b io logica l  invostigatinna,  

S f  Li’40N I?ESOT-!RCTS IN BNSTOL BAY . 

As tho 1948 f i s c n l  year opened tho pursonnol of  tho Br is to l  Dny 
invcs t iga t ion  wcs ongnged i n  tho opernticn of tngging snlmon on the lowor  
roaches of tho Noknck and Kvichak Rivers, tho cbjoct  i n  view boing thtit G f  
a scer ta in ing  the rnc in l  i nd iv idua l i t y  of tho rod salmon i n  rospcct  t o  tho i r  

t i m e  of passing through t h o  . f ishing grounds &and on up the r ivers  ns wcl l  
as t o  dotormihe the mount  92 ti :e required f o r  the  various rncos t o  roach 
spawning maturi ty  afCor.mwing on up the r iva r .  Thi.8 wnn i n  tho naturo of  
a p i l o t  program t o  determine the  f e a s i b i l i t y  r.nd rcpS.rcments of such R 

projec t ,  

‘ 

A full s c n h  S d m m  tngging progrf?m i s  boing conductod t h i s  scnsona 

I.. physic01 survoy of the spawning grounds wns cnrr icd out  by three 
p a r t i e s  of tvc men each on the Mnkndc and Kvichr_tk Rivcr systcmso 
these pa r t i e s  operated on Lnlce Iliarnna of tho Kvichak Rfvor systom, covbcring 
the t r i b u t a r i e s  en ter ing  t h e t  lake* I n  nddition t o  physical maasurenonts 
of the spawning strenms cind t h e i r  avni lable  nost ing arena, counts wOre made 
by these p a r t i e s  of l ive  and dend salmcn on tho stroams rind scnrches wore 
conductod f o r  tnggcd f i s h  o r  tngs l o s t  f r c m  f i s h .  

Ont~ c f  

Visunl ccunts of solmon from tho a i r  worCt conducted by ?Ir .  William 
Pook kjn n l l  r.f tho represontat ioe spawning nrcns of the E r i s t o l  Bay d i s t r i c t s  
whilo @re  Goorgo Eicher conductod the progr0.m of rnnking v e r t i c a l  a a r i n l  
photographs cf spawning pcpulations fct r  a pornanent rcccjrd of thcse. salmcn 
concentr.1 t inns 

Intcnsivo l imo log io rd  work was cmductod on Brocks Lnkc, with tha 
co l lec t ion  of  nmerous plnnkton o nd watar so.mplos, the l n t t o r  f o r  chcrniod 
unalysis fcr thcsc olomonts beliaved t o  .be Lipcrtnnt %n tho dovelopmcnt c,f 
young salmcn. Similar w n t u r  and 
plankton dntn woro col lected from represontntivo nursery areas i n  o l l  of 
tho Bris to1 Bay wo tcrsheds . 

These mnlyscs  m r o  made i n  the f i e l d .  

I n  1947 6 c n . l ~  samplos were tnkon from the crmtmrcinl catch and f r c m  
tho oscnpcment. 
tapging program on the Naknek Rivor nnd u t  tho Brooks Lake weir. 
lengths and weights were roccrded frcm tho c6mrnercial ontch nnd t o t u l  
lengths wcrc roccrdod a t  the tagging s tn t ion .  

Tho escapement samplSs wore tnkon i n  conjunction with t h o  
Tothi 

Tho following tables  givo a s m m r y  cf tho age omposi t ion  o f  tho 
Naknck River red salmon f o r  1946 rind 1947, Space docs nc t  permit n cornplot@ 
resume o f  more thnn these tw p a r s  but tho. data presented w i l l  tend t o  
show t h a t  thcrc  i s  n marked differonoe i n  tho reproscntntivo nge groups from 
year t c  yenr. 
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Naknok Commeroial Sample 1946 

Total  
S amp 1 o 

go 
42 
52 
53 
62 
63 

Samplo 
Total 

Col l o o  ti Gns 

Age Composition i n  Parcont 

Illales Fomalos 

45.1 36 e 2  

46.3 57.1 
4.0 1.3 
2 . 4 0.6 

2.1 4.8 

51eO 49.0 
32 8 315 

$1' I k 1 i & d a h *  1 
Naknek Comnoroial Scmplo 1947 

Pge Compmiiticn i n  Pcrocnt 

Mnles 
17.7 
28.5 
42 87 

10.9 
0.2 

54.4 
412 

Foma lo 8 

14.9 
43.6 
27.2 
0.6 
13.7 

45.6 
3 12 

To t a l  

40.8 
51.6 
2 46 
1.6 

3.4 

100.0 
643 

To tn 1 
16.4 
35.3 
35.7 
0.4 

12 92 

100.9 
754 

of f i n a s r l i n g  red snlmon hcvo boon mndc frorn various r ivo r  
system f o r  comparison of a g o k z o  dnta with linmologicnl aonditions as 
dovelopod by thc  program oovering t h a t  phnso of tho projsot.  
of plankton aro mado by two mothcds; 
tho standnrd not from R dopth of 50 f e e t  and through tho us0 of a pump col- 
l eo t ing  wator from a dopth of 50 f e e t  t o  the surfaao. Both mothods w i l l  bo 
used i n  thc  col~lootions a t  Brocks Lake and i n  the widespread E r i s t o l  Bay 
nursery areus, 
through a sor ios  cf para l lo l  smplos tho ro ln t ivc  consistency G f  bo th  the 
ve r t i aa l  haul nnd t ho  pump mothod i n  ampl ing  tho plankton of a given bcdy 
Of wator:, Wookly snmpling t r i p s  a r e  boing mndo around Brooks L a b  znd 
daily plankton samplos a re  boing mndo a t  the 0,utlot of tho lake t o  dotermino 
tho r a t a  of nupuntnt id 'n  nkd docline of p'fa%ci%n thrcugh t h e i r  growing seas@fi. 

Colloot ims 
$hraugh tho us0 of v e r t i c a l  hauls with 

I n  addi t ion  a controllod cxporimont i s  undorway t o  dQt@r!ninO 

The projoot involving tho oonfinomant of various numbers of spawning 
salmon i n  idont icn l  pons i n  ordor t o  deturmino tho o f f o c t s  of crowding was 
nullified by s i l t i n g  i n  uf tho pons. 
s i l t i n g  i n  tho pons t h i s  scnsonc 

Plans aro undcirwny t o  cvercom exoessive 



SALMOV POPULhTIONS OF THE KARLUK RICVFR, K O D U K  ISMND 

Several days were spent i n  f r e igh t ing  the summer's gear and unpacking, 
and assembling s c i e n t i f i c  oquipmont, 
the f i r s t  f i s h  passing through the  oounting gates on n$ay 21, but no grcut  
number of f i s h  nppoaring u n t i j  ,J)Ulo 3, when 10,733 pnssed through the 
gates,  There-uftor tho csqnmwRt jnQrou8od r sp id ly  u n t i l  it soon became 
apparcnt t h a t  the roquiroQ @firgppqmmspt of aS0,OOO for the spr ing  run would 
be obtained. 
6:OO A.M. ,  crt which time ti@ fifppmmq nt  tb v 9 i ~  was 279,796. 

scvoral  samples were obtained a t  the w@br-8i t&,  The migration appears t o  
be considerably smallor than i n  rooon* yoars, making tho outlook f o r  1960 
and 1951 ratlner glcomy. 
complete age analyses k v e  bsen made. 

Tho rim of sockeyo s t a r t o d  slowly, 

Fishing was t;wn kpnna4 i a  thQ Karlyk D i s k r i o t  on Juno 14  a t  

! b e  dovmstream migration of )agkcJya $ven$#os began i n  e a r l y  Juno, and 

No derfinits stutornont cfm bs made, howcvar, u n t i l  

On June 14 many sockeyes were observod off the mouths of sevcral  cqf 

IJJO f i s h  werpo ccunted through t h i s  w o i r  u n t i l  
tho s t r e G m s  t r i b u t a r y  t o  KtlrI.uk Lake, and tho counting weir a t  lk ra ino  Crcok 
was i n s t n l l c d  immediately. 
June 19, when two passed upstroam. On the  following day 1,328 wero ccunted 
through, Entrance cf spuwners i n t o  thcso o t r o m s  i s  o, full 15 dnys c u r l i c r  
than i n  previous ycarsr  This, wuplcd with the appoarancu cf  Icing snlmon 
a t  the wei r -s i te  Gn June 3, makes it appcnr cvident t hn t  the f i s h  of tho 
vcrious species ore  inaturine r L t  tin unusually car ly  date. 
usual ly  recorded a t  tho w e i r - s i t u  u n t i l  l a t e  Junc o r  en r ly  July. 

Kings a rc  no t  

Limn<-logical s tud ies  of the Glrluk system ware begun i n  cnr ly  June, 
and W i l l  bo continuod throughout tho s e ~ s o n .  Strcrlm survcys wore bogun i n  
l a t o  June, while s tud ies  of henr Acpredations wero begun wi th  thL i n s  t L \ l l r i  tics 
of tho Vorainc Creek weir. 

mo 1947 pack G f  pink snlmcln i n  Southoustorn Alaska to ta lcd  681,585 casest 
f a r  bolow t h e  overage of recent  years and tho smal les t  pack sinoo 1927. 
The spawning oscapemont i n t o  Sashin Croek, u t  thc L i t t l e  Port  Waltcr s t a t i o n  
wc8 1,486, next t o  the s m n l l o s t  i n  13 yoare cf  rocord oxcooding only tho 
1946 count cf 933 spmners. 

hdu l t  salmon passing tho two way oounting weir wero examined f o r  f i n  
narks s ince  nll of tho 41,900 f r y  r e su l t i ng  from tho 1946 spnwning wore 
marked by the  removal Of dorgal and adiposo f i n s  before thoy were roluascd 
below tho wcir. O f  tho f i r e t  100 pink snlmon examined 16 were  rmrlrod. 
percentage of marked f i s h  deolinod during the season, the  f i n a l  count of 
67 represontine 4.6 percent of the  t @ t a l  run. 
L i t t l e  Por t  & a l t e r  were v i s i t c d  cnd spent carcasses were exmined but  no 
addi t iona l  Dark6 weru  rbccwered. 

tho 

S t r e i n s  i n  the v i c i n i t y  cf 

Pink salmcn fry ara  ,npproximfely .3L mm. i n  length as senvmrd migrnnts* 
Conssaucntly bcth mcr td l i t y  und tho inaidenccl of f i n  regonerntion r m ?  great. 
With due rogard f o r  thoso qua l i f ioa t icns ,  the roturns  demmfitratc u vcry 
high proportion of s t r ays  i n  the Sashin Crook run. 
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Tho downstr'oam count ing  weir  was i n s t a l l e d  i n  Sash in  Croek i n  March 
i n  a n t i c i p a t i o n  t h a t  a m i l d  win tu r  would r c s u l t  i n  nn o n r l y  seaward migrnt ion.  
Subsequent co ld  weather  dolayod ( tho omorgenco and downstream migrn t ion  of 
tho f r y  u n t i l  t h e  l n t t a r  ?art of Apr i l .  Tho t o t a l  run, to rmina t ing  e a r l y  
i n  June, wns 26,452, 
and r i g h t  v e n t r n l  f ips ;  
ha tchery  fry. 
t i v o  rnnrino s u r v i v a l  of tho  two Groups. 

These f i s h  ware mnrked by t h e  e x c i s i o n  of' t h e  d o r s a l  
thus provid ing  a p a i r e d  marking expcrimont w i t h  tho 

Returns  i n  1949 w i l l  f u r n i s h  informat ion  ooncorning tho r o l a -  
P 

The fo l lowing  t n b l e  shows tho  f r e s h  wntor and marine s u r v i v a l  of tho 
Sash in  Creek p ink  salmon run8 s i n c e  tho  two-way count ing  weir was f i r s t  
plnccd i n  opora t icn .  

- 
Porcunt Adul t  Per  co n t Brood P o t e n t i a l  F r y  

Ye n r  ITO, O f  Produced Frosh  Water Returning Marine 
EsGs S u r v i v a l  Su rv iva l  

- 
1940 
1941 
1942 
1943 
1944 

' 1945 
1946 
1947 

52 858,000 3,402,830 6.4 92,085 2.7 
88,678,000 1,024,364 1.2 14,983 1.4 
81,502,000 674,672 0.8 4, 176 Oe6 
.14,980,000 227,673 1.5 5,465 2.4 
3, .904,000 104,113 2.7  933 0.9 
5,062,000 41 , 900 0.8 1,486 3.5 
736,000 1,184 0*2 (Poturn  i n  1948) 

1,334,000 27,185 2 .o (Return i n  1949) 

In t h e  13 yea r  p r i o d  s i n c e  1934 t h e  a d u l t  count i n  Sash in  Crsok has 
averaged 20,478 f i s h .  I n  8 of t h e s e  yoars  t h a  run has been below tho 10,000 
f i s h  level  whi le  i n  both  194.1 and 1942 more than  80,000 spawnsrs cn torod  t h e  
stream. 
mont and the  pink salmon pack i n  sou thuas to rn  Alaska,  p a r t i o u l a r l y  i n  tho  
e a s t e r n  d i s t r i c t ,  suppor ts  tha p r c d i c t i o n  of a l i g h t  paok i n  1948, 

The eonora l  agreemont butween tho s i z e  of t h e  Sash in  Creck oscapo- 

Tho procoding t a b l e  showe tho oonsidorablc  v a r i a t i o n  t h e t  has oocurrod 
Continuous rooords,  maintninod f o r  tho p a s t  i n  s t roam and marine s u r v i v a l .  

8 yoars ,  i n d i o a t e  t h u t  wutor  levels and o l ima to log icn l  condi t i o n s  dur ing  
the  win to r  months nro t h e  p r i n o i p n l  f a c t o r s  t h a t  i n f lucnoc  t h e  f r e s h  w t o r  
Survival of eggs and fry. Conditions in f luenc ing  marino s u r v i v a l  havo n o t  
boon etudiod.  
f o r  somo of t h o  i n d i o a t o d  v a r i a b i l i t y  i n  marino survival.  

TFl'E HERRING RESOURCES OF ALASKA 

I t  should bo noted,  howevar, t h u t  s t r n y i n g  might bo r e spons ih l c  

With f u l l  s c a l o  roduot ion  opora t ions  schodulos f o r  oaoh of  tho t h r o e  
major f i s h i n g  d i s t r i c t s  (Kodink, Pr inco S V i l l i a m  Sound, and Southoastorn)  9 

the  f o u r t h  qua r to r  was devotcd rnninly t o  plmining and prupa r ing  f o r  tho 
f i e l d  program. D o  toinporury omp1oyce:s wc,ro aniployod t o  sample tho  cntoh 
f o r  ago aompoeition nnd the w i g h t  nnd l e n g t h  of f i s h  a t  eaoh age. Mr. 
Louis Lund is now s t a t i o n e d  a t  T o r t  Armstrong i n  Southons tcrn  and b k .  Edward 

on Juno 16 and i s  now a t  I r o n  Creok i n  tho Kodiak d i s t r i c t .  I n  a d d i t i o n  
7 

a t  P o r t  Sun Juan i n  Princu W i l l i a m  Sound. Mr. Kollocn l e f t  S c a t t l e  



fo the regular  sampling i t  i s  plannod t o  co l loc t  mater ia l  f o r  vortobr'al 
aollnts whioh may y i e l d  information on the  re la t ionship  of the populations 
i n  eaoh area, and betwebn the severa l  areas.  
her r ing  captured i n  the Resurrection Bay d i s t r i c t  w i l l  bo del ivered to  

Since it i s  ont ic ipatod t h a t  

c t i o n  p lan ts  a t  Kodiak and Prinoe Viilliam Sound i t  w i l l  bo- possible t o  ' 

in snmplos from theee catches as wal l  as from those mado within the Kodiak 
It i s  pa r t i cu la r ly  dos i r cb lo  .to ascer ta in  and Prince W i l l i a m  Sound d i s t r i c t s .  

the rolat ionship of the Resurrection Bay pepulation t o  t h a t  of Prinoe William 
Sourd sinco prosont regulations are basgd on the hypothosis t h a t  b o t h '  
f i s h e r i o s  aro drawing from a cOmmcn stock. 

/I.nalyses of abundance were cmpletod f o r  each d i s t r i c t  and recomonda- 
t ions  f o r  mnnagemont werc submitted t o  t he  Brahoh 
These anulyscs included the re turn  per u n i t  of f i s h i n g  e f fo r$  (abundance- 
index), the dotormination of the uverugo r a t e s  of incrcmont and dooromont 
wi th  each increase i n  ago, tho caloulat ion of tho t o t a l  po tcn t ia l  y io ld  of 
each of tho year alasses within tho f i shery ,  and an ovaluntion of t ho  optimum 
yield of each of tho year c lasses  f o r  tho season of  1948, Results cf 
thcsc analyses as they per ta in  t o  tho  condition of tho f i shc ry  i n  cuch d i s t r i c '  
a r o  br ioply  reviewed 0 

KODIAK r 
E e  succossful ca tch 'of  406,000 barrels, mado by a combined f l o o t  of 

nineteen vessels  between mid-July and mid-October, wns indicnt ivo of the' high 
abundance i n  tho 1947 season. The dependnncc of' tho catch on t h o  fu l l  run 
and tho s h i f t  of t h o  f i s h i n g  grounds southward i n  Shelikof S t r a i t s  vwro 
p a r t i c u l a r l y  noticeable t h i s  yoare 

of Rlaskn Fishor4cs. 

- 

Tho index of abunduncoxmlculatod by comparing tho sizu of avoraga 
'delivery i n  eaoh ten-day period t o  the s izo  c.f nverngo del ivery i n  oompnrablo 
periods of a11 former scItsons was 116.3 which i s  the? highost on rooord. 
The pr inoiple  cause f e r  the r i s e  i n  nbundnnoo was the attninmont o f  i t d  
4 th  year of l i f e  by tho highly sucoessful yefir c l a s s  of 1944, ,This wns 8 s  
expected, s ince  the r a t i o s  of incromont and docromcnt show t h a t  on tho average 
only 4.5 pepcent of the t o t a l  yiald of a brood i s  mado i n  i t s  3rd year as  
compnrod t o  18.4 parccnt  i n  i t s  4 th  yenr. 
t h i s  year .c lass  plus thd t ,  reocived f ran tho  cntar ing yonr o l n s s  of 1945 
exosoded tho lossos through n o r t a l i t y  i n  tho o l d o r  yoar olassos s o  t h a t  u 
gain i n  tho number ava i lab le  t o  the  f i sho ry  resultcd.  

.. 

Tho recruitment rocoived f rom 

A'rsduct ion of quota from 400,000 barrols  l as t  yoar t o  300,000 i n  tho 
presont season wns considered necessary a f t e r  ovnluating the t o t a l  po ten t i a l  
y ie lds  of a l l  ctf the  year C l Q E S O S  involved, 
yoar c l r s se s  of 1939, 1940, nnd 1941 which have boon la rgoly  r e s p m i b l o  f o r  
the high abundanoo of rccunt yoars aro no longer cqpublo of large cont r i -  
butions, s o  t h a t  t he  chiof support  O f  tho f i s h e r y  now r e s t s  with the year 
class of 1944. Thc reduction of f i s h i n g  internsity i s  intendod t o  permit an 
adequate surv iva l  of" t h i s  yoar c lass  u n t i l  such t imo ns new succossful yoar 
olassea on to r  tho f i s h e r y -  

It was found that tho euocessful 
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PRINCE WILLIAM SOTrl\TD: , 

con t rac t s ,  o p e r a t i o n s  whioh hiid boon pro joc tod  f o r  t h i s  d i s t r i c t  i n  1947 
wore abandoned, 
mate ly  14,000 b a r r e l s  'by m s s o l s  o f  t h e  Xodirtk f l o a t .  
ope ra t ions  i n  t h i s  a roa  du r ing  t h e  p n s t  s i x  yonrs  hnva n o t  provkdcd adequate  
data  f o r  c a l c u l a t i o n  of the r o t u r n  p e r  unit; of o f f o r t  o r  f o r  t h c  estoblishmon. 
cf r a t i o s  of incremont  cnd dooramont necessary  f o r  s p a o i f i c  eva lua t ions  of 
abundance 

A s  tho r e s u l t  of a , d o l n y  i n  roaching  snt isf 'nctory p r i c o  and lnbor  

The o n l y  f i s h i n g  i n  t h i s  d i s t r i k t  WRS t h e  removal Of approxi-  
The ' i r r c g u l u r  

Tho quotns o s t a b l i s h u d  f o r  tho  1948 soason wero based p r i n o i p n l l g  on 
an n p p r a i s a l  of  tho probable  s t r e n g t h  of t h e  y e a r  classes by observ ing  
t h o i r  performunco i n  t h e  okher f i s h i n g  d i s t r i ' a t a .  
t h a t  rl p o s i t i v o  a o r r o l a t i a n  o x i s t s  inWs s t rongkh nf t h e  yen r  c lns scs  
the  mr,jor f i s h i n g  arpap, 
s c n s m  rpponr  nioro favorable t han  f o r  scme time past. Thg.basis  fo?  n n t i -  
c i p a t i n g  nn abundnnco i n  t h a  s m e r  per iod  i s  tfio 1944 yedr  c l a s s  which i s  
now i n  i t s  5 t h  yoar.  This yenr o l a s s  has boon of exoept ionnl  e t r o n g t h  i n  
both  
s t r e n g t h  i n  Pr inoo W i l l i c m l  Sound, i t  should provide ample nbundnnao f o r  tho 
c a p t u r e  of t he  150,000 b n r r e l  sunmer quota, 
a s i g n i f i c n h t  f a l l  r u n . i s  cnused by the  matur ing  cf t h e  1942 yohr clnss 
i n t o  i t s  7 t h  year. This yoar &lass hcs provon v e r y  s t r o n g  i n ' t h c  c thcr  
f i s h i n g  d i s t r i o t s  and i s  probnbly of' nbovo avorago s t r o n g t h  i n  tho  Pr inao  
I V i l l i o m  Sound d i s t r i c t ' n l s o .  The f r :c t  t h a t  %hero havc boon s o  f e w  with-  
drawls a g a i n s t  i t  dur ing  tho  s m o r  pe r iod  o f  r c c u n t  yenrs  shoul'd hnvo 
permi t tud  i t  kc, s u r v i v e  i n  sufficient numbers t o  suppc>rt n' f a l l  run  i n  1948. 

PQs,t rooords hnve shown 
bq$wec 

From thoso oomparisons t h o  prospec ts  f o r  t h o  1948 

tho  [{cdinlc and 'Sou thens t a rn  f i s h o r i e s  and if i t  i s  of conprirnblo 

Optimism f o r  tho occur6ncc of 

sOTJ!l%EA$ TERN : 

was ref lect-od by t he  en t r anco  i n t o  t h e  f i s h e r y  c.f Bovoral now p l a n t s  and 
by tho recponing of c t h o r s  thr i t  hnd beon i d l o  drlring tho procoding por iod  
of low abundnnoer Thc sovon p lnn t s ,  oniploying a oombined f l e e t  of 28 vossu l s  
made a cn tch  of 385,000 b n r r e l s  dur ing  tho 1947 senson. 

__I 

Confidoncct i n  tho  rostoreda ubundnnoo of t h c  populnt ions i n  t h i s  d i s t r i c t  

The sninll size of tho i individuol oatchcs r o s u l t c d  i n  n shnrp  dooErr13 
It  i s  bel ioved,  i n  tho abundanoo indox from t h n t  of t h e  prccoding year. 

howovcr, t h a t  t he  ' i ndox  was nbnormally low bocauso of  uqfavofablc  wcqthor 
c rmdi t ions  and the ro fo ro  d i d  n o t  show t h e  t r u o  abundanau i n  t h i s  yew-, 
Tho oolcu la t ic 'n  of t h o o r o t i c n l  rrbundnnco from the  t o t a l  p o t o n t i o l  y i a l d  of . 
tho vnr ious  yoa r  c l f isscs  sho\wod a n  incronso  i n  tho nwnbcr of i n d i v i d u n l s  4 

a v a i l n b l o  t o  t h e  f i s h o r y ,  "This incrousa  w a s  cuusud by thu sucouss fu l  1943 
year c l a s s  muturing i n t o  i t s  4 t h  yoar,  t ho  6ge a t  which a yea r  c l n s s  ninlrcs 
i t s  maxjmum c o n t r i b u t i o n  t o  tho f i s h e r y .  

Tho r n t i o s  of incremont and docroment 'wcru  r o v i s s d  t o  inc iuda  t h c  
URC compc~si t ion of the 1947 senson, They s h c w  t h a t  f o r  each  ind iv iduu l  O f  n 
given b r 0 . d  t h a t  has en to rud  tho fishory i n  i t s  3rd yoa r  thoro  h a w  hoen 
4.1 i n d i v i d u n l s  of tho S ~ Q  brood aa 4-yonr f i s h  i n  t h e  succoading yonr;  
f o r  eaob 4-yocr fish 0 - 7  i n d i v i d u a l s  as 5-yoar f i s h ;  
0.5 i n d i v i d u a l s  as 6-yonr f i s h ;  f o r  caoh 6-yenr f i s h  0.5 i n d i v i d u n l s  as 
7-yocr f i s h ;  
f o r  each  ngo over o i g h t  tho numbor w i l l  diminish by approximately t h r c c -  
qua r t e r s  i n  ouoh suoowding  yoar ,  

, 

f o r  each 5-year f i s h  

f o r  anch 7-ycur f i s h  0.4 i n d i v i d u a l s  LLS 8-yonr f i s h  and t h a t  
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The optimum y i e l d  f o r  the 1948 season was calculated fran’the estimated 
po ten t i a l  y i e ld  of each year c lass  and the r a t a  c t w h i c h  each should con- 
t r i b u t e  i t s  members t o  permit s ign i f i can t  surv ivc l  u n t i l  the e ighth yoar. 
I t * v m  shown t h a t  the main suppcrt  of the f i s h e r y  i s  now the year olass of 
1944 which will provide over f i f t y  percent of the catch i n  1948. From t h i s  
i t  i s  appurent th3.t unless u d d i t i m a l  recruitment i s ,  socn received, through 
the entrance cf other  successful yenr c l w s e s ,  tho prosent high love1 of 
abundcme cannot be muintntnod. 

0THL;;R P.CTIVI!I’IES: 
.Ln addi t iona l  nativity i n  tho p a r  has boon the  co l lec t lcn  and r,no.lvsis ., 

of Sablef ish log records t o  Gbtctin inforrmticn on tho abundmco of this 
specioa. 
i n  t h i s  f i sho ry  s ince 19450 Preliminary r c s u l t s  ind ica te  thn t  uv.dur tho 
high intonsi, ty of *he mr yefirs the nbundancc i n  the insido waters of ’ 

Southeastern Alaska has cmtinucd t o  decline,  and thn t  the lnrce nnnual pro- 
duction has bnly been nchievod by an expansi.cn cf t he  f i s h i n g  grounds i n t o  
the cutsi.de waters along the ccas t  o f  Rwanof Is land nnd in50 the  gulf of 
Alaska. 
wi th  a t o t a l  landing of only 700,000 pounds smpclred t o  nearly 6,000,000 
pounds landed i n  1946, 
cur ta i lment  may prove unnecesswy. 

E, clceod 8easm .to reduce tha f i s h i n a  i n t o n s i t y  hr,s been i n  fc rco  

The f i r s t  decrease i n  f i sh ing  i n t e n s i t y  occurred i n  the  1947 soasotl 

If t h i s  reduced i n t e n s i t y  should continuo addi t ional  

Log books ‘including su i t ab le  s t a t i s t i c a l  maps were prepared t o  cb ta in  
information an the rap id ly  expctnding trawl f i s h e r y  i n  tho Raring Sea. 
T r i c l l  copies of these bocks have been d i s t r ibu ted  t o  t o s t  t h e i r  usofulnoss 
i n  procuring the information desired. 

A study was bogun t o  t o s t  i f  a sample of tho traps cparnting during a 

The f i r s t  s t e p  i n  t h i s  study i s  t o  s e l e c t  a 
soason i n  each d i s t r i c t ,  could be uscd t o  do temins  the progress cf the 
salmon run i n  t h a t ’ d i s t r i c t .  
group of t raps  i n  oaoh d i s t r i c t  t h a t  havo cperated aons is tcn t ly  i n  the 
same locat ion from year t o  yonr. 
runs sampled dnd the e f f ic iency  of the trnp. 
f i s h e r y  records a re  being chocked ’m doturminc, if possible, the locat ion 
of a11 trnps operated ench Yenrr 
tl control” t raps  and of the rclmaining trap8 i n  the d i s t r i c t  shculd detormino 
i f  tho “control”  s e t  of trr?.ps may bo used t c  indicate the  progross of the 
run. 

Changing the k c n t i c n  of’ a t r a p  ohnngos the 
The southmstcrn  Alnska 

It comparison of tho dni ly  cutch of tho 

As the pink snlmcn Wmprise approximately seventy-five percent of the 
ontch of southeastern klsskn, the rpening and clnsing dntes of the f i sh ink  
season a re  dctorrnined f o r  the prctuct ion of t h i s  major  species. 
pink salmon migrations hnve become h t e  i n  tho soason, the cpcning nnd 
closing dates havo been s o t  from t w r  weeks t o  a mcnth l a t o r  thon $n o a r l i o r  
years. The e f f e c t  of t h i s  l a t e r  sowon on tho ontchcs of  chum and rod  
salmon i s  being studied. 
appears t h n t  tho time of migration of the churn nnd rod ealmon has not  var ied 
with the pink salmcn, but  has f luctuntod indopndent l f .  

P S  the  

From Q pra l imimry  inspect ion of the dota ,  it 
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In cobpe ra t ion  w i t h  tho PSnk Salmon Invos t i g a t i o n s ,  CL s t a t i s t i c a l  
nlysis’was made of tho  r g l a t i c n s h i p  betwoon tho  timo of tho  p ink  salmon 

f r y  mig ra t ion  frcm the  fitream t o  t h e  ocean, t h e  stream tomporaturus d w i n g  

P o r t  Wnltorp Alaska. Since  t h e s e  dnta  a m  a v a i l n b l o  f o r  o n l y  sovan yonrs,  
i t  i s  d i f f i c u l t +  t o  o b t a i n  a “ s t a t i s t i c n l l y  s i g n i f i c a n t ”  r o l n t i o n s h i p ,  
b u t  i t  i s  . appa ren t  t h a t  those  t h r e e  f a o t o r s  urer h igh ly  correlntocl  nnd ns 
mcrc da tu  .beccme a v a i l a b l e  a more d e t a i l e d  a n n l y s i s  mny bo made. 

“ the  incubation poriod nnd the  pcrcontago f resh-water  survival, a t  L i t t l e  

Ass i s t ance  wns given Mr. F, R, Sanford,  chomist  of t he  S e n t t l o  Tschno- 
l o g i b a l  Liburhtory,  i n  t ho  strxtis t i c n l  a n a l y s i s  of ”E-Valuo r n t i c s ”  f o r  
Grayfish,  Soupf in  Shark, Subbefish,  and Hnl ibut  Liver  o i l s ,  Tho r e s u l t s  of 
t h i s  nna lys i s .havo  beon submi t ted  f o r  p u b l i c a t i o n  through t h e  Branoh of 
Commercial F i s h e r i e s  0 

ALASKA FISIlERY ST! TISTICS 

A s s i s t m o o  t o  t h e  Branoh of Alaska F i s h e r i e s  w i t h  the  d a i l y  B r i s t o l  
Bay g i l l  n a t  catchos wa6 cclntinued through tho f i rs t  h a l f  of July. This 
was an a t tompt  t o  fo l low tho  f l u c t u a t i o n s  i n  abundanco of red  salmon as 
i n d i c a t e d  by t h e  ca t ah  p e r  u n i t  of p a r  per dol ivery ,  and t h i s  a t t empt  was 
moderatoly s u c c e s s f u l o  As i n  fo l lowing  w l l  runs of salnon, thoro  i s  a t h o  
l a g  between t h e  timo t h e  f i s h  a r o  caught and the  t imo tho ca tches  are ro- 
pclrted, so t h a t  by the  time t h e  d a t a  are rocaived and analgsed,  the  abuti- 
d a c e  of tho r u n  of salmon may have ohanged considerably.  However, tho 
timo l a g  i s  less  f o r  fhe  gill n o t  f i s h e r y  of B r i s t o l  Bay than  f o r  tho  t r a p  
f i s h o r y  of Sou theas t e rn  Alaeka. 

Tabula t ion  of t h o d a i l y  t r ap -ca t ch  d a t a  f o r  rod  snlnion i n  Southons t o r n  
Alaska was oontinued throughout  t h c  year ,  and i s  now n o a r l y  comphto ,  Corn- 
p l e t l o n  of t h i s  longthy  t a b u l a t i o n  w i l l  permi t  ana3.ysus for t rends  of c a t c h  
(and r e l a t i v o  abundanoo) cf t h i s  spec ie s  f o r  the  s p e c i f i c  d i s t r i c t s  and tho 
gene ra l  moa .  

Tho 1947 t r a p  oa tch  reoords (on form f3-1362) were forwarded t o  this 
o f f i c e  by tho wardons who are  rcsponsi .ble  f o r  t h o i r  c o l l o c t i o n .  
records  ware chocked i n  a g a i n s t  tho card  f i l e  system k e p t  f o r  t h o  purpose 
of do toc t ing  shor t ages  and then  f i l e d  f o r  USO. 

These 

Tabulat ion of tho d a i l y  t r a p  oa t ch  d a t a  of Cot k I n l o t  r ad  snlmcn was 
resumed dur ing  tho f a l l ,  bu t  wns sccn  d i sccn t inuad  because of tho prossuro 
of c t h o r  duties* Two r a d i c a l l y  d i f f o r o n t  c l a s s o s  cf t r a p s  are opera tod  i n  
t h i s  d i s t r i o t ,  tho hand t r n p s  and tho p i l o  t r aps .  Bocause of t h e i r  marked 
d l f fo renco  i n  sieo and f i s h i n g  cnpncity,  tho d a t a  for tho two tvpos wore 
k e p t  s o p a r a t e #  a s o p a r a t i o n ‘ t h a t  i s  n o t  necossary  i n  o t h e r  d i s t r i c t s  rhWQ 
f l o a t i n g  and p i l o  t r a p s  n r e  uged. 

WROVFMFNT AND EXPAPSION OF SALMON SPAWNING ~ W J ~ S  

F i f t y  watershed maps of tho o a s t o r n  c o a s t  o f  Fr inco of C?alos I s l a n d  i n  
EQutheas t o r n  Alaska were oomplotod and Oeal id  dup l i ca tos  made dur ing  
QQrl!r p a r t  of A p r i l  f c r  uso i n  tho  f i o l d  by a e r i a l  rind ground survoy crews 
t h i s  s p r i n g  and summerr 
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This year's a t r e m  surveys were begun ,frotn Pofnt Bnker, the ncrhhern- 
mcst p c i n t  oh Prknoe of' Wales Island, C n  Nay 5 and contintied s t roah  by 
stream along the coas t l ine  i n  an eas t e r ly  d i rec t icn .  
'had reaohed ,Wh&le Passage, and by June 30 the aef-in1 and 'ground surveys of 
. a l l  stronms in the  f i f t e e n  designnted watersheds i n  the northedst quadrant 
of Pr'ince of VJnles Is land ( t o  Kcisclan Bny) had been completed. The follow- 
ing generel datn were cc l lec ted  cn the lcwe'r pcr t ioh of each strenm by 
the grcund creq: a i r  and,weter t,empernturej pH; typo of rubble and 
percent of each type; estimated flm, water  str,ge and color;  

bn r r i e r s  observed; ' rind, improvement reocmqended. 
data  wero recocded a t  each s t a t i o n  taken; locat ion;  aefmuth downstream; 
distnnce botween s tn t ions  i average width; estima%ed percent spawning 
area ;  gradient  (number of f e e t  
drcp i n  kncwn distqnce as  monsured with nn Abnoy Love1 when pns'sible); 
average depth; number of salrnw-res t i n g  
pC\ols ; os timated percent  of bodrcck, boulders, large,  medium, and small 
rubble or mud and snnd present i n . t h e  streambedn Thesc data were supplo- 
mentad by '&portant addi t iona l  obsorvnticns colluc tad on the  r i v e r  system 
QS a whole by a e r i a l  .survOys. ' 

By June 1 the surveys 

estimnted 

The f'ol'lpwing numercal 
,.rat'ing as a sdmon  spawning stream; photographs. triken; : f i sh  soen; 

number of square yards cf spawning aran;  

slope and composition :!f bmks ; 

' 

I T h e  Stream Impravemont Pro jec t  i s  conducting a progi-am nlong tho 
follcwing l i n e s :  
i n  Alaska. 2 )  notermining which ba r r i e r s ,  through' improvement, will 
increasa tho snlmoh runs4 
f o r  a l l  *Alaskan s t r e n m s ~  4) Compnring streruns by s i z e  frequency d i s t r i -  
bution and studying t h e i r  r e l a t i v e  a m i l a b i l i t y  as tipawning areas and as 

, salmcn producers, 

1) Locnting the bn r r i e r s  a f f ec t ing  the snlman migrations 

3) Introducing a usable stream nunboring systom 

5) Es tnbl ishing the r e ln t i cn  betweon grndiont nnd bc ttom 
, rubblen 6) Cataloging of a l l  Alaskan stronms f c r  futuro roforence, 
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NORTH PACIFIC FISHERY INVESTIGA "IONS 
Joseph T. Barnaby, Chief. 

GENERA?) .. _ .  

The program of tho North Phoifio Pishory Invest igat ions during the 
f i s o n l  year has boon designed primarily t o  study the e f f e c t  of present 
and prapcsed wator-usa projeots  upcn tho anadrcmous f i s k  runs of tho 
Columbia Rivcrr 
of f i s h  a t  dams nnd.divcreionq by guiding msthcds, o r  by moohioanioally 
minimizing k n c k  ex i s t ing  hazards . Stream survoy data,  the noownulatod 
r e s u l t s  of pas t  yunrs of wcrk, havo beon i t i l i e o d  i n  the dovelopmont @f 
tho Lowor Oolumbia River Plan as a double ohsak aga ins t  f a i l u r e  of f i s h  
f a o i l i t i e s  a t  high dnms and lcss of spawnmg areas. ' Continuing data on t h e .  
Columbia Rivor snlmvn have beon ebtnined .i;hrcue,h'tho analysis of ontoh s to-  
t i s t i o s  and annual mnrking program returns .  

A major objootiae was t o  develop safeguards f o r  the passage 

ABWTDANCE OF COLTNRIA RIVER SALMON bND bNRDROMOUS TROUT POPULATIONS . 

During, thc p&s+ f i s o a l  yonr wc.rk was anntinuud on the  sub-projoots 
repartod Pn fe r  1946-47, and th ree  nddi t ional  s tudies  were oemmenood. The 
ln rges t  run of blusbaok snlmcn i n  reoent yoars l ed  t o  tho i n i t i a t i o n  of' 
bluebnck salmcn s tudies  designed t o  determine tho number and d i s t r ibu t ion  
of a d u l t  spnwners and par t iou lnr ly  t o  detoot any possible overcrowdipg 
on the 8paming grounds ( tho sphwning .nreGs hnve been muoh reduoed RS 

oompared wi th  ea r ly  yonre, os n r e s u l t  of i r r i p t i o n  and power devolcpments). 
The des i r e  of the Nnt.ional Park Servioe nnd 'c ther  agenoies t o  seoure i m -  
proved f i sh ing  i n  Roosevelt Lnke (tho reservoi r  above Coulee Dnm) resul ted 
i n  the Fish and Wildl i fe  Servioe being reyuested t o  mako Rcossvelt Lnke 
8 tudies + 

The adoumulntion cf d n t n  on the ontch of Cclumbin River salmon, . i n  
addi t icn  t a  tho count;s of f i s h  a t  Rcrnnevillo and Rook Is land dams, hns mado 
it possible t o  ' s t a r t  an annlysis of Col'umbin River salmcn runs. 
analysis  w i l l  provide basio frnotual Information f o r  use i n  studying the * 

dynamics of the var icus  runs i n  re la t ionship  t c \  water-use projects  . 
This 

Progress reports  on individual  sub-prcjeots follow. * 

Study of Cntoh-per-Tlnlt-of-~ffort of Columbia River Chinock Salmon. 

Sinoo the ohinc. k salmon i s '  the most important of Columbia River * 

Oommeroial 8 p o o i ~ ~ ,  a speoial  study i s  baing mado t o  'develop a m0fislare of 
i t 8  abundanoe whioh w i l l  bO frao frcm tho e f f e c t s  cf ohnnges i n  f i sh ing  
in t ens i ty .  , 

Year nnA oaloulations were made fc l r  the f i sh ihg  seasons 1936 khrough lY40. 
In tho anr ly  pn r t  'of tho 1947-48 fisanl yenr n d d i t i o n n l  oannery rOoGrds 
Woro seoured f o r  the son6ons 1941 .through 19.46. 
se r i e s  was oxtended during the year %to  1943, nnd tho e n r l i o r  year 1935 

A ohain-link mothad waa devised during the 1946-47 f i s o a l  

Using t h e w  rooords fie 

was a180 nddod. 
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Study of Average Weights of Columbia River Chinocks 

and have been t rea ted  in' a mnnner  sirnilfir tc. that described i n  Special  
S c i e n t i f i c  Report Nc, 34, the work being dcne oh ie f ly  by Fultcn and 
Gangmark. The average weights s o  cbtainud have been usod i n  converting 
poundage catch data to  terms of numbers of f i sh ,  for use i n  ccnjunction 
wi th  Bonneville i *end # Rock Islnnd counts 

Blueback Salmon Studies 

- 
The data  fcjr 1946 and 1947 have been cbtained by Bryant a t  Astoria,  

' I n  the ' f a l l  of I947 a survey wns made of a l l  of the impcrtant bluaback 
spawning urens, i n  order t o  determino the  ex ten t  cf spawning and number 
O f  spawners, Observntions were made cn f cc t ,  by boat and by plane, nnd 
p r a c t i c a l l y  all of  t he  spawning was  found t c  be ocnfinod t o  tho Okanognn 
and IVenatchee River systems. Taking the mnximum ubserved ccjunts of 
na tu ra l ly  spawning bluebacks, a t o t a l  of 15,86,3 f i s h  was ncccunted fore 
In  addi t ion,  3,905 f i s h  were handlcd by' thu Lonvcnworth and Winthrop 
hnfcheries. 

!The t o t a l  of 15,8,6.3 nc turh l ly  spnwning f i s h  menticned: abcvo does nct  
include all cf the f i s h  u t i l i z i n g  the stream sect ions surveyed, f o r  the 

..reason that f i s h  a re  enter ing and leaving (as post-spnwning mcr t a l i t i c s )  
durtng the on t i ro  spawning seasl?nb A f i gu re  c loser  t o  tho t r u t h  should 
be obtainable by using the nverage,of successive counts and multiplying 
by a f a c t o r  involving length of spawning season and length of s t a y  on the 
sp&ning groundsb 
the avertigo period on the grounds was 7, dfys ,  s o  t h a t  the avornge oounts 
shculd be mul t ip l ied  by 35/7 o r  5. 
11,298; 
spnwning natura14.ye 
rcughly 60,000 spawners i s  cbtained, 

Roosevolt Lake Studies 

I t  was estimated t h a t  spawning l a s t ed  35 days, nnd t h a t  

The t o t a l  uf t he  nvorage counts was 
mult iplying by 5 gives 56,490 as  the ostirnntcd number of f i s h  

I'!hen the 3,905 hatchory . f i f ih  a re  addcd c t o t n l  *of 

Tho 150 m i l e  body of wnter impcundod by,CrJulee Dnm, and knomns 
Roosevelt Lake; a t  present provides ,only vory l imited s p o r t  f ishing.  I t  
i s  the hope of the Naticmal Pclrk Service, chargod with development of 
r ec rec t i cna l  resburces uf the  nred, t h a t  t h i s  f i s h i n g  might be improvod, 
thereby providing nddi t ional  recrent icn f (lr 'tho half-mill ion t o u r i s t s  whci 
annually v i s i t  Couloo Gam. Towcrrd t h i s  end Ndrth Pac i f i c  Invest igot icns  
has been asked t o  make r3 study of conditicns i n ' t h o  lake. Yroliminary 
work tcward such n study was ncccmFlished during t h e  pas t  quarter, and 
the f i r s t  survey w i l l  be made i n  July by Gnnpark and Fulton. Luring t h i s  
survey physical 'and Chemior;l dnta w i l l  bo sooured, nnd g i l l  n e t t i n g  w i l l  
be done t o  determino the composition cf the f i s h  pqpulntions now. i n  tho 
lake 

Analysis of Columbia Fivor Solmon Runs . 
Since tho completion of Bcnneville Dam i n  1938 there has nccurnulated 

a large bcdy o?' data  on within nnd between scrl8an f luc tua t ions  i n  abun- 
dnnoe c:f Columbin River salmon cind anndrcmtuo t r o u t  pcpulntions, pnrticularly 
those species (ohinook salmon, blueback sclmcn and stcelhond t r c u t )  which 
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spawn extensively above the  dam. The f i r s t  year 's  d a h  were analyterl by 
D r .  W. H. Rioh,' and the results were published i n  h i s  r epor t  'rTho Salmc?n 
Runs of tho Columbia Ri'crer i n  1938.'' 
1943 hnve now been ocmpilod by Fulton and Gangmark, under the suEervisicn 
of Silliman. 

S k n i l n r  data f o r  the period 1989- 

Annlysis of tho data is  now undor way, and present in ten t icns  aro 
t C  publish a seoond r epc r t  ocvering the r e s u l t s  through 1943. 
would give infcrmation on suoh mat tors  QS r a t i o ,  of  r e tu rn  t o  escapement a 
f i sh ing  i n t e n s i t y  nkd other  suoh s t n t i s t i o s  of value t c  F ish  and Wildl i fe  
Service r i f f ioials ,  s t a t e  f i she ry  administrators and o f f i o o r s  of wnter-usg 
development cons t ruo t ion  ngeroiect. 

FISH PROTE'CTION AT DJMS AND DTVFMIONS 

Engineering Design nnd Fie ld  Operaticns. 

This ropart  

- 
Enginooring desi gn, preparnticn cf plclns nnd spooif iont i?ns ,  nnd 

tho proparntfcn of engtnoering roports f w  t he  Ncrth Paoifio Fishery 
Invest igat icns  ware nocomplished by Messre* Bair and Lnmbert, ongineors, 
and Mrs, Barker, engineering draftsman. Fie)d cperntions, undor Mr. Bair ,S 
direct ion,  were performed by Mossrs . HcJloomb nnd P rgetsinger,  a s s i s  ted 
by temporary laborers* 
operation and maintenance cf f i sh ,  aoroom and f i e h  ladders and the ocunting 
of f i s h  a t  Roza bnm an the  Yakima River. 

nuring the 1948 f i s o n l  fear ,  f i s h  soroens wore operated and maintained 

Opernticns i n  the field hnve been devoted t c  tho 

by t h i s  inves t iga t icn  a t  the following laont ions:  

(1) 
(2) 
( 3 )  
(4) 
( 5 )  
(6) 
{ 7) 
( 8 )  
(9) 
(10) Old  Indfnn Cnnnl on Yukimn River, near Wnpatc, Washington 
(11) Pishkun Reservcir, near Chcteau, Vontrxna 

Ifirapnto Canal rn  Yakima River, near Parker, Washington 
Sunnyside Canal cn Yakima River, near Wrxpato, Wnshingtm. 
Prosser Power Cnnal on Yakimn River,,noar Prosser, Washingtcn 
Tietcn Uannl on Tieton River, west of Ynkima, Washington 
Ahtanum Cannl on Ahtanum Creek, e a s t  of Yakima, VSashingtcn 
Echo Feed Cannl on Umcitilla River, near Eohc, Oregon 
Foghorn Di toh cn Mothcw River, near 'Winthrcp, Washington 
Rlaok Canyon Dmn cn Payutte River, near Emmett, Idahc. 
Easton Dnm on Yakimn River, nenr Enstcn, Washington 

I 

The Wapatv, Sunnyeido, Prosser, Tioton, and Ahtanum s.oreens a re  pad4le- 
wheel operated rotary-drum soreo na : the Eoho, Fofhcrn, nnd Blaok Cnnyon I 

8oreens a r e  rotary-drum sorecns powored by e l u c t r i o  genr-head inctors 3 
tho Easton, Old Indian, and Pishkun soroo? are \ f the s tn t i cna ry  para l la l -  

and 

bar type* 

5tandr.rd Fish Soroen Plans 

I n  view of  the numerms requests that .havo beon roceived f o r  plan6 
a fish soreen su i tnb le  f a r  small i r r i g n t i c n  oannls hnving n flew Of from 

5 t o  16 seccmd-feet, plans n r o  being propnred f c r  n pnd4lu-wheol nporatod 
rotary-drum screen fcr onnnls  with flows of frcm 12 t c  15 seocnd-feet. 
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The f i s h  screen has a screen dnun 2l-0" i n  dicmeter and 61-0 3/4? i n  length$ 
wi th  a paddle wheel 4'-0" i n  diameter. 
wheel t o  t h e  screen drum i s  13+5 t o  1.0. 
and w i l l  be cara,ilable'in the  very necr  futuro.  

F ish  Pro tec i icn  - Generol 

h t i o  of r c t n t i c n  of the paddle 
Plans a r e  pracl5icnlly complete 

'Hdlme& has a s s i s t e d  o ther  Federcil and S t c t e  agencies i n  severa l  i n -  
stnncres cf f i s h  prctaot ioa.  The l c r g e s t  of theso tcsks was design of f i s h  
trapping f a o i l i t i e s  f c r  the U.0 S a  Engineers' Mud Mountain Drm on the White 
River, i n  lyashington. In  l i e n  of providing fishwnys over the dnm, f i s h -  
trapping an2 .hauling f n c i l i t i e s  are being constructed rst n pr ivc te  pcwor 
dam ldcated j u s t  belcw Mud Mc,untcin Dnm. 
were p'atternc,? a f t e r  those ccnstructed a t  Ksswick Dam on thu Sacrnmentc 
River i n  Calif c*rnin 

The t r a p  and hriuling f n c i l i t i e s  

Lssis tance hns been given t c  the Oregcn Game Ccmmiss4c.n i n  r e l a t i o n  
t o  f i s h  screening a t  c nwnbor cf l a r g e  divorsicns including Savage Rapids 
cn the  Rogue Bivor, Marmct 'Darn on .the Sandy River, and prwer divers icns  
on Hood and McRenzie Rivers. 

.Pishwajm a t  ll'cH4ry Dam 

Engineers on t h e  design c f  f i s b k y s  f G r  McMary Dnm, which i s  under con- 
s t r u c t i c n  an the mnin  stem c i f  the Ccluxnbin River. 
fishways f o r  the nc:r.th shore of the dam has been completod r;nd presented 
i n  cont rac t  drawings. 
s t r u c t u r e  ara nearing completion. The f i s h w n y s  Qre pattorno? i n  gcnoral 
a f t e r  those a t  Bcnnovillo Drm. P r i r p i p a l  rclinnco f o r  t h e  pasange of 
upstream migrdnta w i l l  be placed i n  overflow typo of f i s h  1o1'3ers, but 
f i s h  locks a r e  provided, Only; one fish lock w i l l  be~dumplcthd i n  tho 
o r i g i n a l  c a n s t w c t i c n  but pt'orision w i l l  bo made fc.r'. f u t u r e  o m s  tructi.cn 
cf cnc c r  two mcre if  fciund mmessnry, To provide grea tor  n t t r u o t i m  
t c  the fishwnys, .aLl of the entmnaes,  w i l l  bo qpunded i n t o  "co l lec t ing  
SyStem6" s imilar  t u  those n t  Bonnoville. 

--__F7- 

Rolmes has continued tc ;  represent  the Service i n  n s s i s t i n g  the U. S I  

Tho design of  the 

Designs of f a c i l i t i e s  a t  tho opposite end of the 

E l e c t r i c  F ish  Scroqn 

Stimulated by n proprlsal f r G m  the 1J;'S. Bumnu of Rsclmmtion t h n t  
t; f u r t h e r  s tudy be m%dc of the e l e c t r i c  f i s h  screen, Holmes prepared a repyr  

e n t i t l e d  "Histor i ,  Develcpment, an4 Problems cf E l e c t r i c  Fish Scram",  
Since preparing t h i s  r e p c r t  Hr-lmes h w  v i s i t u d  most of the e l e c t r i c  f i s h  
elcreens on the  we8 t ccas t-ntmberfng approximctely 20--and has ocnforrsd 
with designers,  manufacturers, users,  rAnd o ther  inves t ign tors  . 
of these recent  s tud ios .  w i l l  be submitted l a t a r .  '!ha Paci f ic  Fewer !in?. 
Light Co. i s  i n s t a l l i n g  an e l e c t r i c  f i s h  screen n t  the intake cf t h e i r  
pccwer p l a n t  cn the Hood Mvor in Orcam, This i s  o t r i a l  i n s t a l l n t i o n  
t h n t  i s  t o  be checked by the Oregon Gmo Commission and WilJ  bo E ( \ l l o w @ d  
wi th  ccnsidorable Interes t. 

The r e s d t 6  
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Salmon Studies a t  Bcnnevillo Dnm 

One of the most d i f f i c u l t  prObh16 i n  oonnection with the passage 
of anadromous f i shes  a t  large dams i s  t o  f a o i l i t a t e  the seaward migration 
of the f inger l ings ,  The e x p e r i p n t a l  f i sh ing  car r ied  on a t  Ronneville 
by means of spec ia l  incl ined plane by-pass t raps  and large fyke nets  i n  
the forebay has e f f eo t ive ly  demonstrated the migration pa t te rn  of seaward 
moving young salmon. During the past  year  Bonneville Dam has been used 
as  a f i e l d  laboratory to  develop methods of safeguarding the passage of 
these f i s h  so  t h a t  they may avo3.d spil lway and, turbine hazards. 
formation gained w i l l  be applied a t  t he  proposed high dams on the Columbia 
where the dangers w i l l  be grea te r  than, a t  the ex i s t ing  dmn, 

The in- 

Young salmonid f inger l ings  i n  t h e i r  journey seaward appear t o  disperse 
near ly  equally i n  a l l  par t s  of the stream. 
t r ibu ted  from shore t o  shore and surfaoe t o  the bottom a t  a 70 foo t  depth 
i n  the  Bonneville forebay. This year ' s  f i sh ing  has v e r i f i e d  tha t  the 
l a r g e s t  catches a re  made a t  25 t o  60 fov t  depths, however. 

Trap cntohes show them dis -  

Knowledge of the d i s t r ibu t ion  determines the  type and placement pf 
equipment designed t o  guide the young f i s h  i n t o  sa fe  channels. Surfaoe 

soreans o r  sheer booms m u l d  be useless .  A 100 foo t  s t r i n g  of' l i g h t s  
with r e s i s t o r s  and rheostats  t o  provide a moving wave of i l luminat ion 
was suspended below the surfaoe of the water i n  a f inge r l ihg  by-pass. Pre- 
liminary operation of' t h e ' l i g h t s  indionted t h a t  amall f i s h  can bo a t t r a c t e d  
under iden1 conditions, High t u r b i d i t y  and debris oause d i f f i c u l t i e s .  

During t h i s  f i s c a l  year the Servioe was given an opportunity t o  
t r y  the e f f ec t  of subAauoous sound waves upon f i shes  as a p w s i b l e  method 
O f  guiding them. The fl.rst t r i a l s ,  with sound equipment furnished by the  
Naval Ordnance Laboratory, were made under the direot ion of M r .  Burnor 
a t  the Leetown Riologicnl S t a t ion  upon rainbow t rout .  
t ha t  the f i s h  were not  markedly aff'eoted by the 'two narrow sonic  m d  
ul t ra-sonio frequency bands used. 
new ecpipment of radi.oa1 and seoret', design. 
studios has beon prepared by Mr, Burner. 

It was conoluded 

The s tudies  a re  being continued with 
A manuscript on the preliminary 

Mr. Barnaby prepared a l e t t e r  t o  the Corps of Bngineers containing 
an analysis  of the avai lable  data on t h e  e f f ic iency  of tho oolleoting 
system a t  Bonneville'Dm, The col leot ing system i s  an extension of 
the f i s h  ladder aoross the dawnstroam faoe of the  power house, This p a r t  
Of tho ladder has numerous openings out  of whioh an a t t r a c t i o n  flow 
Pours t o  a t t r a c t  salmon migrating upstream. 
i s  whether t h i s  system col lects*salmon as e f f i d i e h t l y  R S  i t  i s  supposed t o  
do o r  i f  i t  might no t  bu more desirable  t o  have two f i s h  ladders without 
the co l lec t ing  system. 

The point  t o  be determined 

It was convinoingly dotormined t h a t  chinook sRlmon and steelhead 
migrating upstronm a re  not slowed cippreoiably .by. a" tunnel o r  darkenod 
PQsSagu. 
covered with plywood oompletoly so t hh t  a photo,lometor ins ide  reg is te red  
168s than ,Ob01 of 1 f o o t  candlepower. 'Exoept f o r  oocasional periods 
it was inipossible for an observer indido the s t ruoture  t o  disocrn objeots 

A 100-foot port ion of the Washington Shore f i s h  ladder Was 
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near o r  far .  
migrn t ion.  

B O M e V i  1 l e  Fa r k i  ng Experiments - 

The experiment i s  being continued during the blueback 

_. 

M r ,  Holmes has dev6ted considerable time t o  ana lys i s  of data  r e l a t i n g  
t o  a s e r i e s  of f i n g e r l i n g  marking experiments t h c t  have been i n  progross 
s tnce 1938 as a means of determining the e x t e n t  of i n j u r y  t o  seaward 
migrants i Q  passing . Bonneville Dam. Those experiments include 32 ind i -  
v idua l  markings. t o t a l l i n g  near ly  a m i l l i o n  and a half  marked f inger l ings ,  
from which more than four  *hotasand adul t s  have been rdcoverod. ' F u r t h e r  
re turns  of a d u l t  f i s h  w i l l  'be obtained during the present  season and i n  
1945, 
i n  l o s s  $n passing the dm, but  an avsrnge l o s s  of approximately 14  percent* 

SIYECIPL STUDIES 

A preliminary repor t  of re turns  through 1947 show6 wide v a r i a t i o n  

Tempo r n  h r e  S t udi e s 

The study O f  seasonal f luc tua t ions  i n  tempercture of' tho Columbia 
River and i t s  t r i b u t a r i e s  was continued during the year4 Thermogrnphs 

t o  record temperatures automatically were i n s t u l l e d  a t  2 1  points on the 
system from Bonneville D m  t o  the Canadian bordero This program i s  de- 
signed t o  a s s i s t  i n  the analysis  of the e f f e c t  t h a t  f u t u r e  water-use 
pro jec ts  may hcve upon 'tomperatures i n ,  the Columbia. River Basin, . The 
record f lood in,May prevented i n s t a l l a t i o n  of severa l  instruments and 
destroyed a few placement p i e r s  w i t h  tho protect ive pipe,  

River' Basin Studies  

During the year M r .  Farkhurs t's a ' c t i v i t i e s  hnye beon divided between 
I n  Apr i l  he super- River Basin Studies and North Pac i f io  Invest igat ions.  

v i sed  the marking of 250,000 chinook .salmon f inger l ings  u t  the  Coleman 
S t a t i o n  i n  Cal i fornia  f o r  the Vilest Coast Fish Culturnl Invest igat ions.  . 

"he majori ty  of h i s  t i m e  has boen devoted t o  the preparation and 
submission of the following p r o j e c t  reports  : 

Cowlitz River, F o s t e r  Greek, Pudding River, Snohomish River, Green-Cuwnmish 
River, and Iioh River. Work was also done on the following p r o j e c t  reports: 
VcKay, Cold Springs, Ryan Creek, Winidoka, Lewis ton Orchards, K i t t i t a s ,  
The D n l l s s ,  and McNary. . 

I n  addi t ion  to the projec t  reports  Mr. Parkhurst worked on tho 
f i s h e r i e s  s e c t i o n  Of the CoIumb5.a River Review Report, and prepared u 
memarandum r e p o r t  on dams i n  the Columbia River system. 

Recoverioa of Marked Fish  

I n  1948 the Sorvice recovered i t s  l a r g e s t i  number of marked fish from 
the various. Colmbih River experiments, 
?4r. Bryant, a s s i s t ~ d  by M r .  E, G. Towler of Astor ia ,  from the commoroial 

The t o t a l  recoveries made by 
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f i shery ,  stood a t  1,446 ohinook, 1,468 bluobaok, 378 s i l v e r s  and 11 s toe l -  
head on Ootober 1. Returns from hatohories and f i e l d  s ta t ion6  n t  tho 
end of the spawning season added nearly 600 ohinook and bluebaok f o r  n 
final recovery of' about 4,000 marks from all,  speoies, 

Average Weight S t u d i o s  ' 

The, wefght sampling was '*continued a t .  the: 'Col'uhbi'a River :oanneries 
i n  order t o  obtain oo,rreot average wdightm f o r  ilse i n  donvorfhg&io catoh 
whioh i s  recorded only.b:,r weight, ' i 'nto'rimbers'bf f i sh .  h ' fou r  ysnr ayols 
averago oan now be ,oal,oulatad f o r  eaoh spioi6s 3rcm t h e  ,datd obtainod 
thus f n r .  

Stream Survey ReporOs 

' I  

Over 80,000 f i s h  wore inaluded i n  +he11948 d a i l y  sampling to tu l s .  

M r .  Bryant oomploted rcrvikicn of the Prea I strenm survey P'eport 

Four 
f o r  publioation, 

hundred individunl strenms arc  dmor ip t ivo ly  l i s t u d ,  

Arou I oovors n l l  h s h i n g t o n  t r i b u t a r i e s  enter ing i n  
. the lowor 180 m i l o s  frm, the mouth through the Kl i ak f t a t  River. 



CENTRAL VALLEY FISHERY IETVESTLGF, TIONS 
J ~ ~ O S  WI Moffet, Chief. . 

GENERAL 

Central Valley Fishery Inves t iga t icns  continued o r  undertook s tudios  
during f i s c a l  year 1948 which were oontered along the following l i n e s  
of endeavor: (1) Preparat ion Of reports ,  ( 2 )  Conduot of  the Shaata Salmon 
Maintonanco Program, (3)  Water 'temperature s tud ies  throughout the  northorn 
half of CentrEil Valley and i n  the Sacramonto-San Joaquin ,Del ta  nrea, 
(4) Population s t u d i e s  of king salmon, s t r i p e d  bass, .shad, and othor  i m -  
por tant  f i s h  spocies i n  Central Valley, (5) Experiments wi th  marked 
salmon, ( 6 )  Sacrumento River spor t s  f i s h e r y  ovnluati6n and c r e e l  census, 
(7) Formulatien of plans f o r  f i s h  protect ion i n  r e l a t i o n  t o  the Delta 
Cross Channel and Delta-Mondota Canal, (8) Rohnbi?itation of Convict Creek 
Trout Exporiment Stat ion,  ( 9 )  Formulation of pluna f o r  a rersearch program 
i n  Yellowstone Nntional Park, and (10) Miscellaneous s e r v i c e  and oxpori- 
mentation. The progress o f  t h i s  u n i t  through f i s c a l  yocrr 1948 i s  detailad 
under the headings, l i s t e d  above, 

Preparation of Reports 

' 

Six  Rivor Rasin reports  wcre prepared f c r  Region I during tho year. 
I n  addition, f o u r  others ,  c r i g i n a l l y  propared by t h i s  of f ice ,  were ex- 
tnes ive ly  revised i n  accordance wi th  River Bnsin Studies prooedurcs. 
Four repor t s  dealing wi th  subjects  r o l n t u d  t c  r i v e r  bnsin projec ts  were 
i n  preparat ion a t  the year 's  end. 

Shus t a  Salmon Maintenance Prc mam 

Inves t iga t ive  phases of t h i s  program were combined w i t h  s tud ies  re- 
l a t i v o  t o  tho proposed Iron Canyon Projoct on Suorumunto River. 
i n t e r e s t  of both projec ts ,  a 'sy~tematici  oovorags of a l l  king snlmcn 
spawning grounds above and below Iron Canym Dum s i t e  during the fnll 
ncnths of 1947 provided a bas is  f o r  the following pcpulation est imnte:  
Above I r o n  Canycn, spr ing  run 21,200, f n l l  run 71,400, t o t n l  92,600; 
below I r o n  Canyon, spr ing  run 11,500, f a l l  run 36,500, t r  t a l  4R,0000 
The t o t u l  number cf Gpawning stilmcn i n  Sacramento Rivor above Chico, 
Cal i fornia ,  was s o t  n t  140,600. 

I n  tho 

Early and nbundant f n l l  ra ins  i n  tho uppor p n r t  of Sacrcunonto V r x l l C Y  
f i l l e d  a l l  major  t r i b u t a r i e s  t o  the r i v a r  and spnwning snlmon d i s t r i b u t e d  
themselves throughout t h n t  port ion of the r i v e r  system bolow Shasta Dnm* 
Despi to  very dry  c m d i  t ions  i n  Dooembcr, 1947, January and Februnry, 19@9 
enough prec ip i  t a t i o n  occurred t o  maintain the s.t-rcnms i n  f a i r  conditione 
The drought enforced d r a s t i c  reductions i n  water re leases  from Shasta 
J h m  which, .It timos, threatened salmon eggs depcsitod i n  nests  i n  the  Win 
Sacramento. Planned roducticn of r i v o r  flaw i n  Octobor and November, 194''' 
had r e s t r i o t o d  main r i v e r  spmvning t o  r i f f l e s  general ly  covered by wntar 
a t  low r i v e r  s tages .  Consequently, losses  from the flow ruductions bo- 
cause of drought were not  ser ious.  
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Thermographs were operated f o r  various periods throughout the f i s c a l  
year a t  the fo l lowing ' s ta t ions :  Sacramento River a t  Redding, a t  Balls 
Ferry, a t  Squaw H i l l ,  a t  Knight.'s Landing, a t  Valnut Grove, and a t  Rio 
Vista;  on A , C , I . D .  Canal R t  two s t a t ions  below the  take-off from Saora- 
mento ,River a t  Redding; 
8% West Branch, a t  .Yuba C i t y ,  and' a$ FTIoolaua3 
Point;  on Stony Creek wqs,$ of Orland; 
dale and west of .$tookton; 
Middle Rlver a t  Tracy'Road. vator temperatures a t  Shasta Dam and a t  
.several  fyke-netting s t a t ions  were a l so  iqcarporafed i n  the recorhs. 

on,Deer .Creek ne,ar Vina; on Feather fiiver 
dn Yuba River a t  Daguerre 

an San Joaquh River a t  Moss- 
on Old  River a t  Cl i f ton Court; and on 

me unusual olimatoaogiogl, pa t te rn  i n  ' p l i fo rn ia ! s  Central va l ley  , 
during t h i s  f i s c a l  'year was re f leo ted  i n  the  tempqratures of salmon 
e t r ems .  A i r  temperatures werq below qorpal  throughout the l a t t e r  b l f  
Of 1947 and from Februhry .through Apr i l .  O f .  194a 4 Prea ip i ta t ion  was 
above normal i n  July, Pugust, and Ootober af 1947, and ,Mayah and Apri l  
of 1948, bu t  suffered serious defioienoies during a l l  o ther  months of 
the f i s o a l  y;eay. 
during most.of the  year, but Shasta d i s o h a r p s  I n ' l a t e  spr ing were ab- 
normally high. 

.A year'!s study on Fenbher River w m  oomploted i n  the f a l l  of 1947 
and yielded muoh information having t o  do y i t h ' h e a t  uptake in t h i s  l a r g e s t  
of Sacramento River t r i bu ta r i e s .  

Shasta Dam and Frianf Dam releases  were sub-normal 

' During the planning stages involved i n  the  Shas *a'. Salmon Maintenance 
VQgram, prediotions of' surfaoe temperatures i n  Shaeta Reservoir were 
made by brlr, 0. E. Sa t t e  from b t a  oal lected 6 t  Lake Megd on the Colorado 
River. 'The v a l i d i t y  of the predictions was tesked and compared aga ins t  
aotual  Shas t a  Reservoir temperatures reoord'ed i t  2-week in t e rva l s  througb- 
Out 1946. The predicted maximum temperature approaohed the aotual  maximwn 
temperature f o r  the gear 1946 within 0.60 Fahrenheit, 
i n  the predioted temperature s e r i e s  is the r e s u l t  of t he  formula and 
data used t o  derive the prediotion. 
the method of appl,$,oation would probably cor rec t  this  time lag.  

.%mlat ion  Studies i n  Central  Valley 

SRCrWnento River, the seaward migration of' young salmon was' sampled da i ly  
by fyke n'ets f i shed  a t  Balls Forry and S Q U ~ W  H i l l  Bridge.. Water from 
Shasta Reservoir had' i t s  usual acoelerat ing e f f e o t  on 'the inoubation 
Period of salmon eggs i n  gravels 'above the mouth of Battle Creek. The 
d o ~ ~ s t r e a m  migration of spring-run progeny was i n  progress i n  N'ovembetr 
1947 when sampling began and 8, seasonal pmk was reached at'Balla Ferry 
before mid-December, 
a.t; Balls Ferry between January 15 and %brunry'5. 
PrQOtioally over by the en4 of February. 
flow Of Saormento River t o  very minor, f luotuat ions,  and the downstrew 

of young salmon w!.s ,qui'te slow, 
described f o r  Balls Ferry, d i d  not reaah Squaw H i l l  Bridge, 57 miles 

A time lag  evident 

Additional da ta  and refinement i n  
. .  

In addi  tiQn t o  'the es t i m a h s  made of the adu l t  salrn6n population i n  

Fall-run seawnrd migrants ooourred most abundantly 
The mijytktion was 

Drought oonditions hold the 

Tho spring- and f a l l - run  peaks 

u n t i l  40 days l a t o r  for '  the s p r i n p r u n  progeny and about 30 
l a t e r  f o r  the young of the f a l l  run. DisYkibutional oharac te r i s t ios  
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migration a t  B a l l ;  Ferry nnd Squaw R i l l  were &sa 'discr,,miblg a& the salrncn , 

moved d r n e t r e a k .  Results <of sampling, r;t Ords Ferry, Colusp,' and KnOght's 
Landing do ncit follow the pa t t e rn  describcd 'at th6 . upBt roa~  B'tatidna, 
Reduoed effec,tiaenogs qf the. net8 used, ,contributions5 of, ,  salmon from b r i -  
butary streams, and l o i t e r i n g  of' the  young saifnon i n  the b'road, s luggish 
lGwer  port ion of the r i v e r  probably account f o r  the Inoonformity. 

Sampling cf seaward migrations i n  Ba t t lo ,  , M i l l ,  and Deer Creeks on 
a d a i l y  bas i s  indicattls n much' l a t e r  peak in  
d large downstream movement i n  Rattle Creek peake'd during ,the period 
March l~lO., Peaks were det,ected i n  ' R i l l  and Deer Croaks i n  the perLod 
March. 10~20. 

abundance o$ young ,salmon. 

The pecul iar  p reo ip i t a t ion  and run-off pa t t e rn  which charaatorieed 
e a r l y  1948, a f fec ted  the  movements of young salmon i n t o  the SncrmentO- 
San Joaquin Delta and thenoe i n t o  San Francisco Ray. 
sampling-nets f ished i n  the- lower extremit ies  cf Snoramonto River ,a t  .Ible%ont, 
Gecrginann S l h g h ,  and Toland's Landing showed the presence of an e a r l y .  
bu t  very small rnevcmont of young, shlmon Jqnuary 5-15 during a series of' 
s l i g h t  stopns, Those ne ts  caught no salmcn frons: them u n t i l  March 23, when 
presumably the e n t i r e  SacrfimcntO River pc,pulation was moved i n t o  %he Deltn 
by a s ing le  f'lcod. From Ignrch 2 3  u n t i l  April, 1, catches of ytm'ng salmon 
per hour of' e f f o r t  were phencmon21. Catches dropped t o  p rac t i ca l ly  zero. 
by Apr i l  1, bu t  increased t o  a secondary ponk as the r e s u l t  cf n aec'ond 
period of heavy r i v e r  discharges which las ted  u n t i l  Apri l  15. 
bas i s  of' pas t  records, the ycwg  scilmcrn migrants were about iwo months., 
la te  i n  reaching the Delta t h i s  year. It  ocn be sa id  with oomparntivtl 
sure ty  t h a t  p rac t i cn l ly  twc. mcnths of more were roquired f o r  salmon passing 
Balls Ferry t o  reach Ssletcn,  nbout,264 m i l o s  dmristrenm. 

Seawnrd rnigr6n.l; 

On the 

A noGork of 25  tow-netting s t a t ions  cpcratod wnskly i n  tho Dslta 
Water8 picked up t h i s  wave of salmon migrakicn a t  I s lo ton  and i n  Georginna 
Slough, and trncod i t s  mcvcment, not  direotky t o  tho son, but  up i n t o  
and throughout the Delta chnnnels. T i d a l  ac t ion  and lack of water i n  
S a n  Joaquin 'Rivcr apparently combined t o  .dbst,ribute tho. Sacramento River 
waters, and scme of the f i s h  they contained, inland, 
salmon throughout the Deltd was quite rapid. Within a week snlmcn were 
being taken a t  p r a c t i c a l l y  every tOW-nt3t6'tnti~n i n  the network. 
cmparnt ive ly  ce r t a in  that the'salmcjn taken wore from Sacramento River, 
bacnuse one ycjung f i s h  marked n t  C c l e m a n h t i c n  was captured i n  lower 

San JocLNn 'River bectiuse r- f inude quo. t e  flows. 

Snn 'Jcaquin Rive; 's&lmrn young reachcd'tho Delta 63.n floc-d c re s t s  . 
which ' 0 3 ~ 1 ~ 8  'down i n  Way and June. 
Delta c h n n o l s ,  they were dis t inguishabld f the Snqrnmonto River s<lmCdn 
on the bcsfs  of <grea.Eer s i ze .  They wwe most abundrrnt irl the s q t h o r n  
half  of the  D e l t n .  

The spread of .young 

It is 

:San JcJnquin River. Bract icnl ly  no f i s h  wore onter ing tho Delta from tha 

# .. 

I lthough they spread' throughout the 

I t  hnd been reasrned previously t h a t  ycung Svramont River*snlmon 
would not  be ma te r i a l ly  cd'f'ectod by t h e  Dalta-Mendota pumpipg plont  now 
under construct ion by the Bureau of ReclamcllA.cn. 
c l ea r ly  ind ica t e  t h a t  thoes migrnnts w i l l  be subjec t  t o  the pumping plant'' 

Observaticns t h i s  year, 
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a t  Coleman Batoherye’ Single fin-marks were used as follows: 
lof  +ventra 1 4, right-rrentral n 50,508; f a l l  run - left-peotorol 
f i n  51,576, o r a l  f i n  50,965; 
53,074. 

Spring run - 
nd l a t e  f a l l  run - dcr sa l  f i n  

The l e f t -  vent ra l ,  lef t-pectoral ,  and dorsal  g rwps  were released 
ril-8. Othera e held i n  the  hntohery f q r  f 
rked salmon f r  he brobd-year 

hs-5.abrcrmento. River f isheryiduring Ithe F a l l  of- 394 
during the same fall , , .  inucmplete examination cf the run t o  B a t t l  
shcwed returns  as fGllOWS: 

Brood year 1944 - 22 
Brood year 1945 - spring run - 1 
Brcod year 1945 - f a l l  run - 26, 

Because of the flood mentioned previously, i t  was. 

am during and a f t e r  the spawning period rev 
e e n t i r e  Rat t le  Creek population f o r  marks. 

marked salmon. Thus f a r ,  reccveries of marked salmon i n  the Saormen 
River f i s h e r y  f o r  spring-run s d m c n - i n  1948 hpve been very poor..: .Two 
somewhat dubious records, were cbtained f tho r i v e r  f i s h e r y  although 
most f i s h  landed a t  the  major paoking p la  e re  oheoked by personnel 
locking f c r  mnrks. The spring-run cntch, inciden 

Saoramento River Sports Fishery Evrlluntion and Census 

h systematic census and evaluatic-n cf the  Sacrcunento River Sp 
!Re pro’l Fishery was undertnken by t h i s  c f f i c e  i n  August of 1947. 

work was dovc; tod t o  exploratory inventor ies  .intended 
cedure f o r  reprosantat ive ccverago of the Sacramento 
Saoramento f i s h e r y  was fcund t o  cons is t  mainly cf se 
and winter  s teelhead f ishing.  There was sane f i s h i n  
rainbow t r c u t .  According tcl the  preliminary datn gn 
f i sh ing ,  tho catch per hcxr var ied  between 0,041 i n  
i n  Ootobcr, During the mcnths September through Dec 
mately 3,252 king salmcn, weighing 62,440 pounds were tnken from, the. 
Sacramento River between the upstream l i m i t s  cf f i s h  
mouth of Chioo Creek by 23,420 f i s h i n g  e f f c r t s  which 
hours af angling. 

During the mcnths December 1947. cugh February 1948, a ts ly 
3,808 rainbow-s teelhead t r o u t  were t n  frcm 106 miles of Sn e .  

r by 10,913 f i s h i n g  e f f c r t s  which represent  43,844 hours r f  angling. 



Plans f o r  F ish  .Protjeotion i n .  the Delta 

Several 'oonferenoes with S t n t o  and Bureau of Reolcmntiun c l f f io i a l s  
resul ted i n  formulation cf tontnt ive plans f o r  f i s h  prc tea t ion  i n  t h  
nQl t a  Cross Channel and a t  the Delta-Mendota pumping plant,  
designs and oclst; ostimntes fire nr-w baing m d o  by the Rurenu cf Rcolnmation. 
The plans f a r  f i s h  proteat ion have not  beon n l te red  mater inl ly  + f r m  those 
reported e a r l i e r .  
tho noosssi ty-fo ' r  suoh a soreening and by-phss devioe. 

Preliminary 

Htwevort nddit icnal  dhta have been seaured whioh p 

. )  

Beoauso of' unsat iefaotcry cporatirtn i n  t h e  pnst, it was deoidod 
t h a t  rovisicns in. the physionl layout of the s t r e m  sy8tem was neoessary. 
Three.struoturus,  s e w i n g  tc  oontrol wntar i n  tho  main ornek and t o  p o v i d e  
wfitor f o r  nn addi t iona l  ohnnnol s imi la r  t o  tho mnin oreek, were desig 

U. S., Forbs t S e w i o d  assisted matorinl ly  i n  d ra f t ing  the plans 
Af te r  some delays, b ids  were isauod and t iy ' ths oloso d f  the f i s o a l  year 
O*nstmotion work was' under wayl 
h h  mado pcss ib ls  :preliminary exoavatifms nnd a renlignment ef stre'nm 
8eO'h icm pr ior  t o  the notunl oonstruotion c f  the aontrol  works ' 

RsSieba?IOQ f rom t h e  11. S a  Fores t  Sorvioe 

Preliminary invea t i g a  t i6ns undertnken i n  Yollows tone National Fark 
doaigned t o  furn ish  informaticn on whioh u tharough researoh program 

Qnuld he developed. 
'Pawlrbng runs and f i sh-oul tura l  u o t i v i t i e s  aur ren t  during the  e a r l y  $Bring 
mc'nths. 
liminasy repcr t, 

nr. 0. B. Cope v i s i t u d  the park and observed the 

Ifriterials oolleoted by D r .  Cope nre, being wwked i n t c  n pre:. 

' Many misoellanaous snrvioes and experiments were 00 uoted by t h i s  
nd s l e o t r i o n l  untt during t h i s  pnst  year+ Preliminary t r i n l s  t<f sonio 

8 for the  ocmtrol r f  f i s h  migration were undertnken, Resul 
t r i a l s  wero not  orfnolusive. Hrwavar, tho t r i a l  served ns n 
tu re  plnnning, n a more oomprehansivu prclgrcun i s  oontomplated9 

* .  

P rnndc5m s h p l e  ct ,127 salmon enter ing the Sabrmmehto River f i she ry  
~ x d i n e d ,  nieasurddj and weighed. Preliminary t rentmont  cf this 

e r i v e r  i s  highly soleot ivc and t h a t  
used t c ?  determlne tho ago cf salmcn 

ken fwm tihe Eieh i n  this sample were 

smPh nn tha basis of weight, length,  sox, nnd c the r  ocmbindtians, indioatee 

been annlyeed 



ry; +hh mcat tsf 
minimmn dmage 

us pen@ i on; bs twe 
on between 0.5. and 15-ppn. 3 .  

between 0,4 and 10.pp.t 
6 p w * i  toxaphene i n  ncetone susp 

ohlordan i n  f u e l  o i l  so lu t ion  between 0.5 and 
ion_ .t$tp_er" 02-S-*,$,ng, ' 8 &n, . 

ATLA.NTIC,SALVON IF~~STICZATXONS'  : 
George F , qnpnsef ell., ;Chief 

The 4nvqst;i gntions,,&noerming I! t lnnt ic  salmcn, . whioh ,were I$ t a r t e d  
small part-time sqale  In  1941 and.were a i l  but- Bisccntinued during. 
ar ,  were revived,duriqg the f i s o a l  year. 2947. h i s  waeqdue i n  lnrgQ 

measure t o  the nc t ian  of  the Mnine Legislnture i n  crent ing nn f i t l nn t io  
Son-Run Sa1mc.n Cummiss ered t o  mnqnge ,the salmon f i she r i e s .  Tho 
agreement f c r  cc p e r a t ,  n r e h a b i l i t a t i b n  wcrk," s3'kned i n  Ddtcber, 
1941, between th8 .Sgrvipe  nnd the  stake f i sho ry  departments, has been 

,suparsedod ,by a new ngrosment, signed on June 26,' 1948 betwoeri the..Serd,oor 
the I? t lan t io  Sea-Run Salmon .Ccmissisn,  the PJIaine 'nepartpwnb -of -1nlnnd 

eries and qnme,.the Maine Department cf Sea nnd Share Fisheries;  
the Univepsi t y  of Vnine, This agreement . o n l l s  f o r  f u1l~~cooperntlc.n 

betmen those pa r t i e s  i n  conducting s c i e n t i f i a  research, .in propagating 
and distrAbuting ,salmcn nnd i n  salmon managoment a c t i v i t i e s  Off'iae .and 
laboratory quarters have been furnished by liho Univoreity of Maine, and: 
personnel ,and equipment a re  being fiurnished kn,varying degrees by a l l .  ' 

p a r t i e s  t o  the sgreement. 

L i t t l e  Falls Strenm cn the Moosehcrn IYaV.'&dl WiIdlif6 RCiiuuge has 
b e m  seleoted ns  an 'experimental stream ta dGmcnstrate sttwking meGhcds 
J temporary weir  fs.r csunting the smells placed ih the ,stronm i n  the 
f a l l  of 1947 proved Lnadoauato durtng the spring.Qf 1948 when the strem 

Arrangements hamv 
been mndc f o r  the s t a t e  engineer to*design an Gdoquate ocmtinp, wail',' 

stream have been fenced t n  study survival  of f r y  p-lant,ed, a t  d i f f e r  
densi t ies .  Dr. We H. Ever'hnrt, Prc'fobscr b f  'Fish'eries a t  tHe 'Unit f 

is cacporating i n .  t h i s  expe&rpnt by makinp, :a I qunn$itative s tudy of the 
food orgaqisqa i n  thc d4ff oren t  8 tronm seot icns ,  

, .reflohed.apprczimately 1000 cubic fee$ por secrnd, 

To study the factclrs a f feo t ing  survival ,  experimentnl ereas  of the 

'I 3 

Proteotion of f i s h  frcm s,trean; ihn'zqrds .suoh A B  ob8tFUctLl%s, turbines' 
c r  pol lut ion,  i s  a mnin c;bjeotfve of %hose investignt,ims, During May : 
nr ,  Rounsefell v i s i t c d  scvcrol  dnm sites cn t h e  Cc?nnecticut Rivor nnd 
observed the  e x i s t i n g  fishways:.. .Later :+dr. $or. t t  Yair, Seryice fishwcy 
engineer, acocmpanied D r ,  Rouns.ef.e.11 and Mr. Carl ,Crane, the. StnCe f'16br.. 
way engineop, i n  a survey of  f,i8hwoys on scmno c * f  .tho pr inoipal  Main?" 

rs . Since then Mr, Buoqd and Dr?, Rnunsefoll have been. making prev 

Thero i s  need f o r  b e t t e r  fishways. a t  severql  po in ts ,  
cbsorvntions an  ths cfffiaienoy r;f ftshways cn 'several groash( 

proved f i sh-oul tura l  techniques f c r  Ii t i n n t i o  salmon &re d o s i r  
es, goveloped f o p  t r o u t  ,pre d W 0 y 8  



, GRW T- LA KFX S W E S  TI GA TIONS' 
John Van Oosten,. Chief . 

GENERAL 

Of maaor oonaern .in tho Great Lakes ' Invos t iga t idns  of the pas& f i d o a l  
Year has been the p r o i r m  f o r  the  s tudy  of t h e  sea lamprey and the  davelopmant 
of methods f c r  t h e  aon t ro l  o f  t h a t  pn ras i t e .  I n  previous years,  booauso of  
lack of funds, tho Great Lcikcs s,tnff hnd p a r t i c i p a t e d ' i n  tho work of 
Great Lakes Sen Lnmprey Committee (ocmposod of the Cxrocit Lckes S t a t e  
Province of Ontnrib, nnd t h i s  Servioe) on ly  i n  an a d v i w r y  and ooardfnating 
QQPsoity, 

l947, f i e l d  s tud ios  were s t o r t o d  nnd i n  the e a r l y  aummqr of 1948 t h e  ocntraa.t 

a t r i b u t a r y  c.f Lake Hurm. 

Brwever, when. funds nuthcrized by spooia l  ao t ion  of Cqngress . 
(E., J. Res. 366, August 8, 1946) baoame p-lvailablq i n . t h o  l a t e  summer of 

l e t  for the  aons t ruot icn  of nn sxpcrimantal we i r  c-n*the Ooquec'o+qivsr * 

Miohigan Department of Ccnservation. ' 

This weir i s  t c  bo oporated .,by b i o l o g i s t s  cf 

Aside from the son lamp 
'teff were d i r e c t e d - w i t h  one oxo 
ProJeots and 
years. 

n o t i v i t i o s  oT fhcj Grdat L8kei 
4 th6 maintenanoa of o o n t h u i n g  

Thrco publioations by s t n f f  mcmbors cppeured during the  f i s o a l  year, 
were s e n t  t o  press,  nnd throe manuscripts.wore oampletod and aaoepted 

A l i a t  of thoso papers i s  nttached t o  tho  present  " .  m p m t r  

toward the  oomplstlon cf inves$I.gc.tions stletrted 

publiantion. 

Close odctpurn t im  wi.th Stclta, Fadornl, and c t h s r  q p n c i e s  has oontinued 
f e a t u r e  the' Groa.t; Lakes program* Indcod, many of'.aur must &mportnnt ' 

Projoots, both p a s t  nnd present,  could not  have be'cn i n i t i a t e d  cr maintained 
on e t h e r  thnn a ' aocpe ra t ive  basis. 
Of' both tho Great LixkeR Son Lampjrey Committoo and . the  Gru'at Lake8 Lake 
Trout Conanittee . 

D r .  Van Ocston hns oontinued as C h h  

&LLnm&BJ&OJFt& 

During ths '  l n t o  summer and f u l l  'of 1947, Dr. Frank ,No Jobes and 14ri 
Rmt.ard J, Buettnor mad9 throe  f i e l d  t r i p s  t h a t  took.thsm t o  pcr te  along 
the west "shvra of Lake Huron, t h e  e a s t  shora. of Lake Miohigon, nnd 4 0  

vQukegan, I l l i n o i s , .  where they interviewed f i shemen  on t h s  nbundanoi, 
d i s t r i b u t i o n ,  of foots ,  hab i t s ,  . . . of the  aca lamprey and co l leo tod  

* 

I d a h  on lnke t r c u t ,  whi te f i sh ,  rmd c t h e r  spaoios h@wn t c  
F i e l d  s tud ios  were resun1ed.i.n June 1948 w parns i te .  

'xtonded b r i p  along t h e '  s r u t h  shore of Lake Superior,  intarviewine; f 
a ' J l h o t t n g  data on lake trouiq whi te f i sh ,  and loke herring, and e x m  
1 0 ~  s t n o m a  f a r  pclseible spnwning r 

Almoat no infcrmt\ticn cm the Ink 
'-Prey, was obta ined  on Lake Huron, .where the  sticlok of t kou t  i s  8 

f i s h i n g  f a r  tha  speoios hns beon largely nbandonodr 
where produaticn i s  s t i l l  aonsidarnble but appear8 t o  bo 8 t W t i n g  a n  
d o o l h O t  alarmingly s i m i l n r  t o  tho cne that ooozlrrod i n  La&@ €fur@% the  

of tho 8 m  lampmy. 

o i p a l  viotim af the  

In  h k e  
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e evidence indicates*t ;hat  r e l n t i v e l y  few 
ong bu t  near ly  100 psroent c.f those 28  i n  

rksr Petweon those l imi t s  the proport 
progressively wi th  increase i n  length. 

Of g rea t  s ignif icance t o  the methodology cf the sea 1nmprey-lako.trout 
inves t iga t ions  i s  the  evidence frc jm the cnroful study o,f 100 specimens 
fram Montague, Michigan, t h a t  the sca les  cf the lnke t rout ,  although by 
Jno means easy t o  read, can be used f o r  the cinalysis' cf age and grtrwth. 

the c6( perat ive invo,stigations o f  the  f i s h e r i e s  
of Green Bay was ca r r i ed  out  i n  the l a t t e r  hnlf cf Nny when D r ,  Ralph'Rils 
of the Great Lakes s t a f f  and emplcyees of tho Wisconsin .Ccnservntion nepant- 
ment taggod-9,820 yellow. perbh i n  southern Green Bey, tc:crk sca l a  aamples ' 

frcm approximately 750 yell- perch dnd 250 lake herring, and cbtainod 
o ther  bialogi  oal data.  

Age~and Year-Clnss Jna lys i s  ,of Lake Erie  Fishes. 

In t h i s  ccntinuing PET ject ,  Dr .  Jc,bes m d e  nge3 doterminations . fw  
ore than 2,800 f i s h  from which scale.s?mpb3s were cc l leo tsd  i n  October 

and Ncvembor 1947, 

Gmmth. of the Saginnw Bay Walleye 

The bulk b f  the  f i rs% :draf t  ha8 bean ompleted .on the secticln dea1;ing 
Iif'e h i s t r q  i n  DF. Hile '8,manuscript  c a  the  walleye and the  walleye 

f SQ B Y  

Other lrge and Growth Invest igatCrm 

yellow perch (mcre t k n n  300 specimens) of' Saginaw Bay was continued 
cf ahcut 200 smelt  frcm Green Bny nnd 100 Ercm Saginaw Bay wore  ndd 
the m a t u r i n l s  f o r  D r .  Van Oosten's general  study of the  growth of the  speoios' 
Scales fram npprcximntoly 400 Suginaw Bay walleyes were oal lectod t o  debemin' 
whether the 'recent high rate of growth was af fec ted  by Che smo1.t mor ta l i ty  

The'nnnunl sampling of lake herr ing ( sca las  f r r - m  abcwt 450 f i s h )  and . 

42-1943 nnd the r e su l t i ng  loss  Of smelt as 8 8ource of food. 

>y s ta t i s t ics  
; * !  L' 

oontinztation fc> the ccoperative arrangement with the  I Brcmch' cf 
the  s t a t i e , t i o s  nn the 'pcunds and vnlue of  the 1946 

ontch i n  the  United S ta t e s  wnters Of .tho Groat Lakes were crrmpilud i n  the  
Great Lnkoscfficc nnd forwflrded t o  t h a t  agency. 

p i ln t ions  of prvduoticn and f i sh ing .  i n t e n s i t y  and estimntae of  . 
abundnnatz of the p r inc ipa l  coarmercinl spocies i n  1946 were crmpletod fer .  
the var icbs  t i c a l  d i s t r i c t s  o f '  the S t a t e  cf Ffiohigan wnters cf tho 
Went  Lakes. ariqs of 1944 produgtion by lake, .month, rind gpar were 
supplied t o  the Michigan Department r * f  Ccnsorvntion. 
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~ S T P R N  FISH Cm!ERAL IWVESTT?xkTIONS 
Freder ib  F. Fish, Chief. ' 

GENERAL. 

The a o t i v i t i e s  of  Wastern Fish-Cultural  1nvestiga.tions during f i s o a l  
Year 1948 were oentered a t  t h e  Corva l l i s  headquarters and a t  t h e  th ree  
major f i e l d  l aborq to r i e s  looated a t  # S e a t t l e  and Leavsnworth, Washington, , 

and a t  Anderson, California.  

Work a t  t he  Corva l l i s  headquarters was Frirr.arily adminis l ra t ion ,  the 
Preparation of r e p o r t s , a n d  publioations,  and o e r t a i n  f i e l d  inves t iga t ions .  

Several  r epor t s  were completed, inoludine;: the  f i s h e r y  seo t ion  of , 

the Servioe's. Report upon the Corps of Engineers Review of Survey Report, 
Willamette River 'and Tr ibutar ios ,  Oregon. 

. I &  * 

Major manusoripts inaluded: 
The Return of the Bluebaok Salmon t o  the Columbia River" 
Correlation between Baoterioidal,  Aotion and F i s h  Tolerance" of  t he  Homologues 
:f' Two quaternary Ammonium Compounde" 

The Removal of Excess Nitrogen from a Hatohery h t e r  Supply" by Ruoker 
and Tu t t l e ;  
and Recommended Prooedures f o r  t h e  Sapwning=&rid Care of Salmon Eggs" by 
Burrows; and llllhe Biologioal Aqsay of  tho Nu t r i t i ona l  Value of Cer ta in  
Salmon Cannery l iaste Produots" by Burrows and Carrik. 

by D r r  Fi+sh; ?) 

!I 

by Ruoker, Ordall, and Johnson; 

"Fish Cul tura l  Prooedures for Use a t  the  Grand Coulee S ta t ions"  

,Field Inves t i g a t i o n s  

F i e l d  inves t iga t ions  undertaken from t h e  Corvallis headquartora in-  
eluded: s t u d i e s  loading t o  the  ago o l a s s i f i o a t i o n  of a d u l t  salmon 
being spawned during hntohery operntians and (2 )  
propagate Alaskan pink salmon i n  a oomparative t o s t  w i th  n a t u r a l  propR- 
.Stion, F i e l d  hatohery f a o i l i t i e s  wero i n s t a l l e d  a t  the I!. 8 ,  Fishery  
Laboratory, L i t t l e  Por t  Valter, Alaska, and 8 toaked with approiimately 
200,000 pink salmon eggs oo l l ea t ad  from East Cres'k, Tabenkof Bay. 
r e s u l t  of the  fi'sh o u l t u r a l  inoxperisnao of tho ros idont  oaretakor a t  
L i t t l e  Po r t  Nal te r ,  only 10 peroont of tho egg8 ool lao ted  subsagusntly 
hatohed. 
a v a i l a b i l i t y  of b e t t o r  f a c i l i t i o s  and t r a i n e d  mnnpower, 

(1) 
an a t t empt  t o  a r t i f i d a l l y  

As a 

Tho Alaskan pink Salmon pro jeo t  was then  abandoned pending the  

2 V k i n g  Experiments 

, Two 8;roups of 1944-brood and bluebaok s a h o n  f ingor l ings  wera f e d  
n u t r i t i o n a l l y  ,adequate diets produoing d i f f o r e n t l a b  .growth rn t c s ,  markad 
with oompanion marks, ondL.reloasod during t h e  f a l l  of 1946 to '  determine tho 
pola t ion  betweon the  f i n c e r l i n g  s i z e  fit t h e  time of l i b e r a t i o n  and t h o i r  
sWvivnl r a t e  t o  adulthood. 
f i s h  from the  Columbia River c h s r o i u l  f i s h o r y  during t h e  summer O f  1947 
t o t a l e d  69 f o r  the larger s i ze  f i n g e r l i n g s  i n  oomparison wi th  but  28 from 
tho smallor stock. As a grea tor  porcontago of tho smal le r  s i e e  f i n  
might r o t u r n  a8 alder-app adu l t s ,  d e f i n i t e  oonoluaione a t  t h i s  tima 
no t war rant e d . 

Reoovories of r e tu rn ing  throe-yonr a d u l t  
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Pnothor marking experiment WRS undertaken t e  determine the  f e a s i b i l i t y  
of downstream re loca t ion  of Columbia Rivor bluebaok salmon. I n  R s e r i e s  
of three soparate marking exporiments, R t o t a l  of 64,532 marked bluoback 
salmon were released i n  S p i r i t  Lake ( C o w l i t z  River (viashington) drainage) 
From these, only 15 adu l t  f i s h  were recovcred from the commercial f i she ry  
during 1946 and 1947. 
brood f.ingerlings were released a t  the  Service 's  L i t t l e '  Nhite Salmon 
Hatchcry during April ,  ,1945, 
rocovered t o  date--and several  others a re  known lzo hhve escaped capture 
during the spawning operations a t  L i t t l e  1fiihite Snlmon Hatchery. 
t cn t a t ive ly  concluded from these morkinp, experiments t h a t  re locnt ion of 
upper Columbia River bluebacks t o  Ftreas below MbVF1ry Dm may have t o  be 
aonsidered pr imari ly  i n  terms of  a r t i f i c i a l  propcgation. 

I n  another par t  of t h i s  experiment, 19,669 1943- 

A t o t a l  of 710 of  thesa marked f i s h  have been 

I t  i s  

Toward the  close Of the 1948 f i s c a l  year, the t h i r d  i n  a s e r i e s  of 
marking experiments was undertaken a t  the Coleman Sta t ion  with 1947-brood 
f inge r l ings .  P s  i n  the  previoua two ser ius ,  appliod t o  tho 1944-1946 
f inger l ings ,  paired marks wtre appliod t o  reprosentat ivc hatchery f i s h  
from the spr ing  and fall'runs of the S a c r m m t o  River f o r  re lease during 
t h e i r  f i r s t  spr ing and f i r s t  f a l l  of l i f e ,  The raTurns from the three 
marking experiments shovld demons t r n t e  t h e  comparrfitive c f f  ic iency of  over- 
summer roar ing of these tvu: races of chinook salmon. 'Tn addition, Q 

group of late-running l.947-brood fall-ohinqok f inger l ings  was marked f o r  
recognition and roleasode during the f i r s t  sdr ing  of l i fe .  The object ive 
of thir;  marking experiment was t o  t e s t  t h o  f e a s i b i l i t y  of short-term, 
large-scale,  f i sh -cu l tu ra l  operations w i t h  thd stock of Sacramento c'almon 
t h n t  w i l l  bo l e a s t  a f fec ted  by construation of the  praposod Iron Canyon 
Dam. During the fr.11 o f  1947, two-year and three-year marked stock, rcturn" 
ing  from the two experiments previously conducted a t  Column, were reoovered 
during the hatohery spawning operntions. 
no advantage t o  be gciined through the cos t ly  procedure of over-tsummer 
rear ing,  
the f a l l  of 1948, no d e f i n i t e  conolusions are  n's y e t  warranted. 
experiments with the  Saommento River snlmon have beem conducted i n  c w  
operation w i t h  the Central Valley Invest igat ions and' with the  Branoh cf 
Game-fish and Hat'cherie-s. 

IJi trogen Supersaturation Studies 

Hatohory wel l  watcr supply ( i n  which nitrogen supersaturat ion presents a seri' 
problem) 
deareators i n  reducing ni t rogen supersaturat ion t o  a s a t i s f a c t o r y  level .  

EJutrition Studies 

The re turns  t o  date indicdto 

As tho dominant nge c lass  (four-yenr-olds) w i l l  not re turn  u n t i l  
Tho nnrking 

Theso s tudies  have included frequent analyses of the  Leavenworth 

and t e s t i n g  tho ' e f f i c i ency  of ,various oxperimantal dosigns of 
. 

Studies i n  saknon-fingorlihg n u t r i t i o n  during f i s c a l  year 1948 were 
divided i n t o  two major categories : ( 2 )  tho t e s t i n g  of ocr ta in  dry meals 
as supploments t o  a basic meat d i e t  and ( 2 )  tho growth poten t ia l s  of certain 
ava i lab le  hatchery foods. O f  tho supplerhontal f i s h  maals t e s t ed  under 
the f i r s t  category-an acetone-extracted salmon v iscera  moal, ah low-tamPer' 
ature-dried salmon v isoera  meal, ond R "flrune-dried" commercial scilmon 
o f f a l  meal-all produced superior  growth r a t e s  than were obtainad from 
the baaic  meat d i e t  alone. No difference i n  growth m t e s  was found beween 
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The aoetons-exfraotsd and the low-temperature visoera  meals 
Proved s ign i f ioan t ly  beOCeF growth than d i d  the Plame-dried produota 

meal and apple pomaoe added t o  the basio d i e t  showed no s ign i f i can t  
i n  growth r a t e  over t h a t  of the bnsic  d i e t  alone. 

'The seaond category expe'rimonts were designed pr imari ly  t o  show the 
@(Wh potent ia l s  of ce r t a in  avai lable  f r e s h  produots b 

whioh a re  fed extensively a t  various s t a t e  hatoheries on the West Coast, 
prmed e n t i r e l y  inadeauate. 

hake exhibited an exoel lent  growth poten t ia l ,  

Potent ia l  warranfe fus ther  experimentation wi th  the'  produot oombined 
in mixed d ie t s  oontaining other sources of the anti-anemia faotor.  
aamery was.te proved of extremely doubtful promise. 

l2 weeks of experimwntation. The experimental f i s h  reoeiving salmon 
f i so~rQ- -e i the r  f r e sh ly  ground o r  when ground, pnokagod, raf rozen and 
stored f o r  several  months-exhibited G. weight gain exceeding 300 per 
Oent O f  t h e i r  i n i t i a l  weight i n  oorngarison WiOh a 163 per'  cent gain f o r  
the beef l i v e r  oontrols* 

During the spr ing of 1948, nn exporiment designed t o  fu r the r  explore 
the n u t r i t i o n a l  adoqUaQy of the preground and packaged f roten salmon- 
'PisCora d i e t  wae undertaken, Tho experiment WRS disoontinuad a f t e r  a 
12-week period, f o r  the experimentol f i s h  oxhibited d o f i n i t s  evidenoe of ' PQntothenio aoid dofioionoy. 
were used j.ri tho t e s t  and three troyghs wero used f o r  eaoh speoiesr 

M t h  bluebaoli salmon f inger l ings  during the previous summer. Water 
tamneratures prevai l ing during the 1948 experimentation, however; were 
oon8iderably lower thnn those during the  summor of 1947, 
therefore, t h a t  the salmon visoera prepared d i e t  i s  adequate f o r  bluebaok 

tomperatwoe below 45 degrees-probably booauso Of . the cons t n n t  v i  tamin 
demand, but  lawar l eve l  of food intake by the f i s h  a t  tho lower water 
temPQratures. 

O r n t 0 r y  during tho spring of 1948 m d  were tominntad  w i t h  r e su l t s  idontlcatc 
%th  those obtained a t  Leavanworth. 

&l-~npnoity Experiments 

Rookfish oaroasses, 

Whole rockfish were found superior to the 
oaroasses but  gonorally a deoidedly i n f e r i o r  produoto Whole ' 

The experimental f i s h  did 
anemia af ' ter  the 8-week period on the hake diet, but the p;rawth 

Salmon 
Salmon visoera  WRS 

only f i s h  produot tes ted  whioh appeared n u t r i t i o n a l l y  adequate i n  the 

Hoth ohinook and bluebaok' salmon f inger l ings  

PesuLte of the 1948 experiment were i n  sharp oontraat t o  those obtained 

It appears, 

when water temperatures exceed 50 degrees, but i s  inadsquato a t  

Pnrn l le l  axpcrimonts w i t h  f rozen and paokaged salmon visoora 
conduoted with Saoramonto ohinook f inger l ings  n t  tho  Coleman Lab- 

exporiment WQS oonduoted during tho surtamor of' 1947 a t  the Loaven- 

The r e su l t s  
Laboratory t o  ovnluate tb carrying oapacity of tho standard deep 

be o n r r i s d  i n  the standard deep troughs w i t h  no s n o r i f i o o  i n  growth 

trough*, the Fostor-Luoas ponds, and 18-foot oi rau lar  pools. 
indiOatb t h a t  60 lbs .  of hluoback f inger l ings ,  averaging 55 per lb., 

Results obtained from tho Foster-Luoas ponds indioate a close 
'orrelation between the poundage of fish prosent and the inoidenoa and 

quired prophylaotio treatments at; two- t o  three-day in t e rva l s  * 

of boo te r i a l  g i l l  d i s o n s s .  When the weight of f i s h  oarriQd i n  

Result* 
Ponds exoeoded 1,000 pounds, t h o  oontrol of bao ta r i a l  g i l l  disease re- 
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om the 18-fook cirrmlar  pools i nd ica t s  n t o t a l  cnpaci%y of 
about 300 lbs.  of f ish-avernging l e s s  than 70 per pound--or roughly 
150 per cent of the  capaoi ty  of the Fosto?-Luoas pond per u n i t  of volume, 

D i  s i n f  ectnn t Studies 

The rout ine t e s t i n g  of-new and unt r ied  d is infec tan ts  f o r  cont ro l l ing  
hatchery diseases has continued a t  a l l  threc f i e l d  1nborOtorias. .Many 
compound6 were t e s  tod during. tho year, one of which-pyridylmercuric. 
acetnte--appears t o  offor  d i s t i n c t  promise. Considernble work hns been 
done w i t h  t h i s  compound i n . t h e  control  of  bac t e r i a l  g i l l  disease and 
other  b a c t e r i a l  in fec t ions  9 The effecti ,ve concontrntions, tho tox ic  
concentrations, and methods f o r  applyirlg t h i s  cmpound i n  pond t r e a t -  
ments have been s tudied,  A technique of  treatment has boon develaped 
which, i t  is believed, w i l l  supersede other  methods f o r  contr,Qlling 
b a c t e r i a l  disenses mong hatchery f i sh .  

Ha t c  he ry  E q u i p e n  t Studios 

Work a t  the  Coleman Labomtory during tho pcst. year consisted primarily 
of the design and t e s t i n g i a f  new typos of fish-cultural .equipment f o r  the 
incubation of eggs and f r y ,  O f  tho many typos of equipment tes ted,  cne 
appears t o  exh ib i t  d e f i n i t e  p o s s i b i l i t i e s .  This consis ts  of' a v e r t i c a l  
hatching cabinet which can be stocked with areen eggs and which requires 
no fu r the r  nttention-aside from rout ine mnlachito-green trentments 
t o  control  fungus when nece6sary--until tho advanced f r y  a re  ready o i t h e r  
for l i b e r a t i o n  o r  f o r  stocking rear ing ponds. This o q u i p o n t  promises 
s impl ic i ty  i n  operation a8 well ns a mater ia l  savings i n  tho cnp i t a l  
investment required fo r ,ha t chc ry  construction f o r  the equipment uses 
v e r t i c a l  Rpace i n  l i e u  of' the horizontal  spnco Occupicd by the con.bontiona1 
type of hatching trough. 

32 



NS 

Two f i o l d  projeots w i t h  DDT were car r ied  o u t  .in.oooperntion with 
the Ruro'au of Rntcrmology and Plant Warnntinb, Division of Forest  Inseots.  
m e s o  were na follows:. A m i l o  seot ion o f  St'. Mary'gs River, Virginis,  
n m r  staunton, wns sprayed with DDT i n  f u e l  o i l  a t  the r a t e  of one pound 
Of DDT p s r  ncre, July 9, '1947. Tho, DDT was applied by plane, but the 
Oanopy of t r ee s  and a lders  over tho strccun i n  e a r l y  July prohibited 
m Q 8 t  of the $pray mater inl  from renohing the water. aurfaoe. Acoording 
t o  quant i ta t ive determ-inatians, only 0.17 pound of DDT per aore ao tua l ly  
reaohed the stream, 
brook t rou t  wore s tcoked i n  the seot ion and addi t iona l  spooimens of these 
BPQoies  were placed above, within, and below tho sprayed seotion. 

8Uokors, rRinbow and brook t rout .  

following the experiment. Severnl s m n l l  a tonorc l le r  suokere, and one 
finKerling rainbow t r o u t  were k i l l e d  by the  @prayingo Blaokndse dnoe 
and o t h e r  species of f i s h  i n  the st;yom wore unaffeoted. A m i l o  long 
s.QOtion of Baok Croek, West V i r g i p h ,  near Glengary wns ngain sprayed 
on July 23, 1947, t h i s  time with an o i l  spray of DD'P a t  one pound par 
PQre (0.27 pcund deposited),  ' In  1946, only a faw of the  nat ive f i shes  

(mount deposited on surfaoe, 0,39 pound). However, with the o i l  spray, 
about 7 times R S  many f i s h  were k i l l e d .  
8Uokers, b lueg i l l  sunfish, largemouth bnss, were muah more a f fea ted  than 
during the previous treatment. 
mUh more toxio t o  f i s h  than a suspension'of DDTI The damage over t h i s  
length of stream t o  the t o t a l  f i s h  population was no t  exoessivo con- 
Bidering tho bonefi ts  t o  man t h n t  might be derived. I t  demonstrated 
that  Rn o i l  spray a t  one pound per ncre was dangerous t o  f i s h  l i f e  and 

As par t  of the operation, f i nge r l ing  rainbow and 

The 
had a good nat ive populntion of blaoknose daoe, s tonero l le r*  

Only one of the t r o ~ t  held i n  liveboxes died during and immediately 

k i l l e d  by a one pound per nore treatment of DDT appliod as a suspension, 

Spotf in  shlners,  s tone ro l l e r  

It  waB conoluded t h n t  a,n oil spray was 

destruct ive t o  aquatio insec ts .  

'Pond and laboratory t e s t s  wore made with sever81 of the  newer in-  
8eQtioidos inoluding throe isomers of beneone hexaohloride, toxaphene, 
"lordan, t e t r ae thy l  pyrophosphate, and parathion, .and b i s  (p-ohlsrophenoxy) 
methane, F i e l d  formulations of some o f  these inseot ioides  were t r i e d  

Qhemioal in f u e l  o i l  and aux i l i a ry  solvent (PD544-B) k i l l e d  a l l  speoies 
Of f i s h  a t  thr? one-fourth pound pur nore rate,  (0.04 pCp+m.). I n  aquari  
t e s t s ,  toxaphene w a s  found t o  be highly poisonous t o  small f inge r l ing  
trout.  This ohomioal k i l l e d  small rainbow t r o u t  n t  0.005 p.p.rn. (One 
Part  i n  20O,OOO,OOO par t s  of water )*  
Other hand, oould withstand aoncontrntions OP toxaphene up t o  0.01 P.P*m* 
A f i e l d  formulation of the  gamma isomor of  beneehe haxnohloride i n  f b a l  
Oil f a i l e d  t o  k i l l  most of the warm-wntor spuoios of f i s h  even 
Pcund per aoro. 

Of these, toxaphone was the most poisonous. Solutions of t h i s  

Young b l u e g i l l  sunfish,  on tho 

Laboratoryl tes te  wi th  the isomere inaostone 8 0  



s h  gamma i,acmer t o  mere toxic  t 
de . The d e l t a  is r was fcund mcra t 

I n  f i e l d  formulations, chlordan was relativel 'y nan-poismous &o 
f i s h  a t  cne-fourth pound per acre. In acetone,solutPan; chlordnn was 
found t o  bo tox ic  a t  t h e  0.03 p.p.m. level .  Tetraethyl pyrophosphato 
was found t o  be toxic  t o  f inge r l ing  b lueg i l l  sunfish a t  about 0.3 p.p.m. 
Since t h i s  chemical hydorlyzoe and brenks d b m  rpthor '  rapidly,  i t  
seemed t o  o f fo r  poss ibk l i t i e s  i n  the control  of undesirable f i s h  pop- 
u la t ions  whero i t  was desired t o  rss+ock a pond within a r e l a t i v e l y  
s h c r t  time a f t e r  i t s '  With *his 
i n  mind, Rn experimen as conducted i n  oocporntion with the  Bureau 
of Entomology end Plant.Ouarantine e t  M l t s v i l l e ,  Maryland, 
1948, a 0.61 aore pond (Ca t t a i l  Pond) was t r ea t ed 'w i th  t e t r a e t h y l  
pyrophosphate at the  r a t e  of 1.2 popern. 
t e t r a e t h y l  pyrophosphate solut ion was appliod over the surface and one- 
t h i r d  beneath the water surface.  Most of the f i s h  wercj dead within 
three  hours a f t e r  the app l i cn t im .  Tho r a t e  a t  which t h i s  chcmioal 
broke down was determined by the addi t ion of l i v e  f i s h  t o  a livebbx , 

placed i n  the pond. 
t o  78 degrees F. f o r  the chemioal . to  break down t o  the  pa in t  whore i t  
was no longer tox ic  t o  f i s h ,  Vnfortunatoly.this chemlaal i s  highly 
dangerous t o  humans and must be handled wi th  extreme care. 

eatmgnt t o  mmove undesirable f i sh .  

On bray 11, 

Two-thirds of the 37 per cent 

It roquirod about 50'hours a t  n tomporature of 72 

Pnrathion wns t cx i c  to  two-inch b l u e g i l l  sunfiah d t  about the 0.2 p.p.m* 
l eve l ;  
inch b l u e g i l l  sunfish,  whilo the re  wa.8 only 33 por cen t  mor t a l i t y  a t  
the 0.1 p.p.m. level .  
solved i n  ncotone. 

bis(p-chlorophcnoxy) methane n't 0.2 pipem. k i l l e d  a l l  ' the  2;7 

Both of thaee ohemiclals were .the pure form d i s - .  

I n  tho pond progr&n to  determine the  v d u s  of  inoculat ing water- 
b l o w  algae, .two blocks of s i x  ponds eaoh were randomized nocording t o  
whether they were t o  be inoculated, c r  .not incculatod and 'whether they 
were t o  receive one of t w c ~  f e r t i l i z e r  ~ t r e a t i ~ ~ c n t s ,  one employing 50 
pounds sf 10-5-5 inorganic! f o r t i l i z o r  per ncre per application, the other  
100 pounds. c?f 10-5-5 ingrganic f e r t f l i z e r  per acre per  applicntion. 
Half of the  ponds were inoculatad wi th  1;OOO gallons of water bloom algae 
from a pond v i  t h  a very heavy bloom. 
wero not  inoculated. S l igh t  blooms appeared i n  two ponds, bu t  i n  s p i t e  
of the la rge  quanti.ty of inooulwn nnd f e r t i l i z a t i o n  up to  f i v e  nppli- 
oations mob, those ponds produoed khe same t ype  of p lan t  growths, in- 
cluding surface scums nnd the ooar80r submerged aquat ic  plants ,  whi& 
have been c h a r a c t e r i s t i c  of them during past  soasons. 

Management of Farm Ponds 

Of five ponds stookod .during the spr ing  of 1947 with 1,000 b lueg i l l  
sunf i sh  and 100 1nrge;mouth &ass. per ncro, b lueg i l l s  and boss had reached 
a size s u f f i o i e n t  f o r  t he  bcttginn$nE O f  f i sh ing  cn June 22, 11948ein throe ponds 
Angling dll be on a control led basis  t o  dotermino tha e f f e c t  upon t Q t a 1  
prodkct ivi ty  i n  pounds of f i s h  per acre. 

The remaining s ix  ponds 

I 
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Field S L d i b s  on SmalJx&zth.Bnas Streams. 

a oovperntive agreement 
hleted whereby 

pon River were s e t  
t praotioes, the 
streams. 

t h  the  Wdst Virarinia Con- 

of the'potomao and tho  

The S ta t e  cf Viest Virginia has 
a ted  $5,000 to i t s  Conservation Departmonk f o r  the oonduot of 

t h i s  work, whioh w i l l  inoludo ool leot ion of data on the  notual produotion 
theso streams. A t  l e a s t  ono person w i l l  employed on eaoh 
stream t o  ao t ive ly  pa t ro l  $6 tc so8 t h a t  lers oomply with 

the regulations . 
l u  t i on Pr ob 1 ems 

Tho pol lu t ion  prcblom an tho Shenandoah Rivor reoeived ocnsiderable 
a t t en t ion  by Mossers. Honderscn and Surbor of the Lootown S t Q f f .  M r .  
Henderson found t h a t  t he  zinc ocsntent c'f tho River water was 'too high 

he exis4ienoe of suoh aquatio inseots  as the  mayflios, stane- 
oaddisfl ies.  A mass ee t ing  sponsored by tho  Jefferson 

and Berkeloy County Chapter6 of +ha Isaak Walton League Wa8 hold i n  
Charles Town on Maroh 31, the purpoae cf whioh was t o  foou8 publio a t t en t ion  
an tho ser ious oondition of  tho Shenandoah R i  

- %rber and Mr. Hondorson nppbarod bofomtho W 
Virginia t o  t o s t i f y  op oond;3tions i n  the Shennndonh River before and 

r r  On Apri l  6 ,  M r 4  
Qr Control Bohrd of 

o oanstruotion cf tho Amerionn Visoc,se rayon p lan t  a t  Front 

The Wntcr Control Board issued an order an May 12 requir ing the 
ioan Visocse Corporation, tho pr inolpnl  po l lu t e r  of tho Shennndoah 
r, tc, i n s t a l l  equipnent f o r  the neut rn l izn t icn  and olnr i ' f ioat ion 

luent  h l l  of the t i q e  by Maroh 1, 1949. 

Studios a re  being oontinuad on tho River t o  determine i t s  
Qf reoovory. - The kra lua t icn  of  Faotcrs i n  Trout Diets. 

"Cod l i v o r  oil i n  the  d i e t  of t rnut"  appwrod i n  The 
i s t  f o r  April ,  1948. In  th ia  paper 1 0  i s  shown 
-f  n ' s m n l l  pmouht vf. ood l i v e r  c i l  i n  various d i  
h, gonorally h t  roduood ocst. When ood l iver o i l  i s  not  

top expensive, i t s  ino lus icn  i n  t r o u t  d i e t  

i s  roady f o r  f i n a l  typing, 

i s  ruoirnrmcndodr 

A papar, "Foeding r a t e s  f o r  t rou t ,  soma oonsiderntions and t n  
It  is. thought t h c t  tho tnblos of  fesdi 

11 bo of  servioe t o  
on w i l l  bo n f  i n t e r e s t  t o  these and' others. 

praol ioal ,  f i sh -ou l tu r i s t e  nnd t h a t  the  

pariacn of bonf spleon und pork 8 
l ings" i s  being offered f e r .  pub1 
s t .  With the dry feeds used and 



f o r  pab1icatic.n as" sobn as it,, $ 8 .  
enn meal, lrvvest wi th  cotfnsgd 

s ,much ' be t t e r  w i t h  the f i s h  men1 
I .  

"Charncter is t ics  of some hntch6ry .diets,' hspecial ly  t h e i r  o 
of protein,  f a t ,  carbohydrates , oer tn in  B-vitGmins, and a'dded m e  
i n  r e l a t i o n  t o  t he i r  succesa with rninbwv t r o u t  finCz,erlings" wns 
sonted a t  the Denver meeting of  Tho American Fisher ies  'Sooio4$ by Dr. 
Ijlottley. 
that1Tranaaotionstto 

on. 

It  has now been completed ond subanitted f o r  publ icat ion i n  
White f i s h  menl.and dr ied  yeast  wuro notable f o r  
Pqr t icu lars  as to  tho  oompc,siticn and valuc of 

e dry mixtures (pn r t i c  

t of recbnk findings, 

r l y  " ~ - 4 4 - P )  a r e  given. 

umber of t r o u t  ' d i e t s  have, bean 
designed fcr t r i a l .  ,One mixture (E-48-1) i s '  now being used 

i n  plsce rf L- 

Two importnnt experiments wore run d t h  tho col laborat ion of IYr. 
Snieszko: ' @ne f c r  the ccmparison of various trantanonts f o r  furunculosis:  
the o the r  t o  t e s t  the a f feo t ,  c.n brown t rout ,  o f  various sulfamarazine 
dosage rates.  

I. Sulfamethazino, su l f s th iazolo  (heavy dosago rcto) and su l f a  
a l t e rna ted  with sulfamerazine were compared w i t h  sulfamerazine (the 
standard drug f o r  treatment) and wi th  untrcated oontrols (2 troughs of 
euah), This s run i n  t v a  p m t s ,  one with yearling, the o ther  wi th  
f ingor l ing  b With yenrlings the mor ta l i ty  i n  the  un'tronted 
oc,ntrols wns almost ocmploto i n  16 dcys. 
mor ta l i t i e s  were as follows : 
sulfamerazine, 29 percent;  s u l f n m e r n z h ! k u l f a t h i a e o l u ,  43 peroentj  
su l fa th iazole  75 p e r o a t ,  and sulfmothazine,  62 peroont. 

k ' t r o u t .  
fit end c f  experiment (28 dnys), 

untreated oonerols , 100' per osnt ; 

, .  
ingorl ings (10 trcughs , treatment f o r  31 dnys, obsertraticn 
1 17 days) m w t a l i t y ,  although f i n a l l y  heavy i n  the f o r  an 

untrentsd controls,  was much l o s s  acute. 
t r ea t ed  l o t s  nnd were ns f o l l W 8 :  Untrented controls,  90 porpmt ;  

Mor tn l i t i es  wero l d w  i n  a l l .  

sulfnme~az.inn-sulrnthiazolo, 5.6 $ r c e n $ ~  

por tnnt  were the . revelat icn (:f ' t he  grea t  differenoe i n  thh 

eine,  7.6 porcenti  
le, 11.4 percents and sulfamothazine, 6.1 peraent. , .  

00urse8 cf the ep izcc t ics  i n  the two p r t s  cf the experiment (year l ings 
ent corre la t ion  of t he  effeotiveness , 

c > f  e p i z w t i c .  Howeverl prompt in$  
l a rge ly  explain the effeot ivenass  of a l l  the drug 
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Was muoh the bes t  i n  the acute ep ieoc t i  

2, 'j!he response cf'brown t r  
sulfnmorazine ( i n  the food) 'per  100 pe 
l ings (10 troughs). 
with d i f f e ren t  speoies. Vvhoreas, i n  1946 it was found thn t  growth of 
rainbow t r o u t  fingorlifigs was no t  affeokad but t h a t  the growth of br0t.k 
t rou t  was muah roduoed by dosage a t  t he  10 and 15 gram ratos ,  i n  th i s  
expeviment i t  was found t h n t  brown t r o u t  f a i l e d  t o  grow on d i e t s  ocn- 
tfiining as  l i t t l e  as 5 grnms of sulfnmorneine per 100 pGunds of fish.. 
A S  i n  the other  oases ,dis l ike of t h o  focd and oonsequent poor oons 
of food wore apparent nnd su f f io i en t  axplanations of t he  poor growth 
O r  lack o f  growth, 

t c  0, 5, 10, nnd .15 grams of 

The r e s u l t s  emphasized the difference i n  response 
ctf f i s h  was t es ted  with finger- 

Neither tho  hemoglobin l eve l  nor the  rud-oall oount was re- 
dUoGd by su l fmsrnz ina  trentm'ent, w i t h  brown trout.  This should be 
Pepeated with brook t rout ,  cnd othor susoeptible apeaies. 
experiment ns r  i n  any a t  'Leetown wns tihero mor ta l i ty  ae t r ibu tab la  t o  
W l f  ameraei ne 

Not i n  t h i s  

From tho vnrying r e su l t s  with rainbow, brook, and brown trcu 
i t  is evident that '  the response t o  sulfnmoraeine, of a l l  impclrtnnt 
susoeptiblo salmonoid f i shes  shculd be onrofully invest igated* 
Plnnned tc mako suoh n study w i t h  tho  At lan t io  salmon as 8non as those 

The effeotivoness o f  sulfamerazine 
trentment f o r  furunoulosis has boen prctporly oheoked only w i t h  brook 
trout.  
*%'oh a d i f f e r e n t  dosage r a t e  mny be prsfcmble.  

"The value c?f oortnin drugs, ospeoinl ly  s u l f a  drugs i n  tho 
treatment of furunoulosis i n  brook t rout ,  Salvel inus font ina l i s"  is  
appearing i n  Volume 75 of tho Transaotik7ns cf t h  Q he'rioan G l i e r i e s  
Sooiety, "Dosage of sulfnmemeine i n  tho  treatment of furunoulasis i n  
brook t r o u t  (Salvelinuis font innl i s )"  (prepnrud with the  oolloboraticn 
Of Dr. Snieszkn) i n  Vclume 76, "Response of  brock, rainbow and brown 
t r o u t  t o  various d o s n p s  of sulfnmerazinc" (by tho s m o  authcys) in  
volume 77, and "Brock and rninbow t r o u t  t roa ted  with sulfnmoraeinc~ nnd . 
oalahal o r  su l fmerae ine  and onrbnrscns" ( s m e  authors) i n  Tho Pro- 

It i s  

Lsotown beorme s u f f i c i e n t l y  l a rgo ,  

A 8  soon as possiblo i t  shculd bo t e s t ed  wi th  brown trout ,  with 

&rQSSiVe Fieh-Culturist  ( Ju ly  1948) * 

"The f i s h  disease knnw as furunoulosis,  i t s  diagnosis and 
treatment" '(Gutsell and Snies zko) and "Vnluo of various sulf.onmi 

the treatment of furunoulosis i n  brcok t r o u t  (Salvolinus fmti  
(Snieseko, Gutsoll and Friddlo) arcl ready fc r  pub'l;iontion, possibly i n  
veter inary journals 

>he Development of Pro'Pontive Troohonts fclr Fish  Diseksds 

periments were s t a r t o d  i h  Spring of 184'7 and the o 
r ies  is oxpaoted f c r  March 1950. For those sxpsrt 



gs nre remcved 
from the s t a t i o n .  So fa r ,  i t  hns been cunfirmed t h c t  R G C C ~ ~  protects  
t r o u t  from G i l l  d isease;  
reduoes the incidence cf furunculosis.  
immunizatim of brock kraut  agfiins t furunoulasis i s  being t r i e d ,  

Oral Immunization of Trout Agninst; Furunculosis. 

oalcmel from octomit ias is  , and su l fmaraz ino  
During the 1948/49 season, o r a l  

Controlled h b o r a t a r y  experiments a r e  being run a t  t h i s  t i m e  SJuly 
1948) 4 

Inves t iga t ion  of the Toxic Ef f ~ c  t Produced i n  Trout When Fed Contaminated 
r n d .  - 

In January and Feb,ruary r > f  1947 oocurred a heavy m o r t a l i t y  of 
brook t r o u t  f ry .  Bacteria were i s o l a t e d  from t h e  diseasod t r c u t  nnd 
from the meat fed  tc! thesd fry.. 
types of bac te r ia .  'As no f r y  were avai lable ,  whon the bacter in  wcro 
i s o l a t e d  nnd s tudied,  i t  was neccssnry t c  maintain the cultures, nnd 

t o  t e s t  t h e i r  virulence or t d x i c i t y  with tho next year ' s  bntoh of 
t rou t .  
the f i r s t  quarter of 1 9 4 8 ~  

Meet was heavily inf'ectod wi th  s e v e r a l .  

Tests were oarr icd put. durinc t h e  l a s t  quarter  o f  1947 rlnd 

The experiments with tho rainbow and brook troust f r y  indiontod t h a t  
the b a c t e r i a  i s o l a t e d  from tho disoased brook t r o u t  f r y  and 
meat were harmful, i f  fed t o  the  f r y ' d u r i n g  the f i r s t  few days 

of feeding. Thgse experiments indioated t@t n e i t h e r  the baoterio. 
found i n  la rge  nwnbero i n  the i n t e s t i n a l  traoti of brook t r o u t  f r y ,  nor 

' t h e  b a c t e r i a  i s o l a t e d  f rm  the food war@ responsible f o r  honvy lossos '  
among brook t r o u t  f r y  i n  1947~ ' 

Studies  of - G i l l  Diseases. 

Two oxporiments on treatment c f  h a c t o r i a l  g i l l  disease; (regnrding 
i t s  e thiology there  i p  s t i l l  c aonsidorhble doubt) were desoribod i n  
the r e p w t  f c r  tho second quartor of 1948, 
the ccuse of the disease was npt'lenr, a t  f i r s t ,  nnd various t rect-  9 

mcnts were t r i e d .  I t  hns beGn CCJnfirmed t h a t  pyridylmorcuric ncotnte 
i s  more cf 'fcctivo than rc?ccnl i n  removing the  baoterin nhich a r e '  
asscoia ted  wi th  g i l l  disease.  AS a l l  rainbcw t r o u t  f i n g e r l i n g s  wor0' 
also in fec ted  with Octanitus snlr ionis ,  trentmcnts w i t h  calomel and 
cnrbarsono were ccmpnred. Ch1-s found t o  be mtiro e f f e c t i v e  i n  
the removal c c f  the  paros i tes .  

I n  the  f i r s t  experiment 

R R I  ngerlings used i n  the  seocnd .experiment were in-  
f e c t e d  with g i l l  bac te r in ,  Chiladan rind Octomittts snlmcnis, Single 
treatments w i t h  pyridylmcrcuric a c e t a t e  nnd H mixture of copper sulphnte, 
noe t ic  a o i d  F,nd cvmmcln s a l t  rdmovcd e n t i r e l y  the g i l l  bac te r in  and 
Chilodon, 
mercurio a c e t a t e  , 
salmon3 s o  

The lcsses were the s m n l l o s t  i n  t r o u t  t routed wi th  pgridyA- . 
Treatment with Calomel o n t i r o l y  romovod Qctvmi tus 
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Pyridylniercuric  ac*tn te  was used on several cocas ions  i n  the  
-. r o u t i n e  t rec tmont  of g i l l  d i seaso  nnd oxtornnl p n r a s l t o s ,  nnd t ho  

results were alwnye s a t i s f a o t o r y ,  
teetown Rta t ion  f o r  t he  r c u t i n o  t ren tment  c % f  e x t e r n a l  inf'eotions , 

This ohomioal i s  used ncw a t  the  

General Diagnos t ic  Sorvioe ( F i s h  Cul ture)  

A l l  t r o u t  a t  t h e  Leetown s t a t i o n  were under c o n s t a n t  pa tho log ica l  
superv is ion .  Whenever R d i sease  was disocvered,  t r ea tmen t s  were reo- 
Qnended, > and f r e q u e n t l y  c a r r i e d  o u t  by ourse lves .  Many -speoimens 
Were s e n t  from the  e a s t e r n  p a r t  of t h e  count ry  and several shipments 
of specimens were r ece ived  from the VJost. 

Two major  t r i p  wero mnde. On tho  f i r s t  tirip (Lugust 20, t o  
September 3, 1947), a p r i v a t e  t r o u t  hatohury a t  Wnrehnm, Mass*, t h e  
York Pond s t a t i c n  a t  Bsr l in ,  N.H. the  stnticm n t  Boothbay Harbor, Maine, 
nnd t h e  s t a t i m  n t  East Orlnnd, Mnine were v i s i t e d ,  During t h i s  t r i p  
infcrmat ion  wns also ccmpiled on the progress  of t he  ' invos t ign t icms 
on t h e  l o b s t e r  d i scnse .  This d i sonso  wrls d s so r ibed  by Snieszko nnd 
Taylor i n  e n r l y  1947 (Science 105: 
Qre be ing  ccnt inued  n t  t h e  E g r i c u l t u r n l  Experimsnt S t a t i o n ,  UnivePsi ty  
Of Maine, Oronc, Maine. 
was a l sc  ccmpiled cm t h e  h e r r i n g  d i scnse  i n  Maine. 
were prepared i n  regnrd  t o  t h e  l o b s t e r  d i sonse  nnd tho h e r r i n g  d i senses0  

500, 1947) nnd f u r t h e r  i n v o s t i g n t i o n s  

On tho  request of Rr, VYalfcrd, in format ion  
S p e c i a l  r e p c r t s  

The second major  t r i p  wns mnde i n  May (5-11) of 1948. U. S. 
F i s h e r i e s  S t n t i c n s  a t  I In r t sv i l l e ' ,  Mass,, nnd East Orland, Mnine were 
v i s i t e d ,  t r o u t  nnd snlmcn wro exminod  and t rcnbncnts  were ruocmmendod. 

SPECIAL PROJECTS 

D i s i n f o c t i ~ n  Of Rninbow Trout ERRS With S u l f m o r t h i c l a t a .  

During tho l n s t  q u a r t e r  cf 1947 a n  oxpcriment wns c n r r i e d  o u t  
an t h o  d i s i n f e c t i c n  of t rGu t  oggs w i t h  su l fnmor th io l a t e ,  I t  was 
found t h n t  e g ~ s  c w l d  be d i e i n f e c t o d  n t  vnr ious  s t a g e s  of t h e i r  devclop- 
Rent w i thou t  nny nppcrent  e f f e c t  on t h e i r  hntching r n t o ,  
were desc r ibed  i n  Tho Progress ive  F i s h - C u l t u r i s t  Vol. 10, No.3, 1948. 

Resu l t s  

!leer Cisenso 

During f n l l  of 1947 t h e r e  wns n t  t h o  Lcotown S t n t i o n  an  out -  
break of d o e r  d i soasa  among brock t r o u t  f i n g e r l i n g s ,  
t X u t  n new type cf bnoter iwn was i s o l a t e d ,  
t o  grow, 
brown, and rninbow t r o u t  nnd was r e g u l a r l y  r e i s o l a t e d  from the  n r t i -  
f i c i a l l y  i n f e c t e d  t r o u t .  During tho  l a s t  y e a r  much time wns dovoted 
eo the s t u d y  of t h i s  microorgnnism nnd i t  i s  a n t i o i p n t e d  t h n t  i n  t h e  
near  f u r t u r e  tho  i n v o e t i g c t i o n s  w i l l  bo s u f f i o i o n t l y  advnnoad t o  Pm- 
n i t  tho publicat3.cn of tho h i t h o r t o  nccimulated obsorva t inns  

From the  disonsed 
This bnctarium i s  d i f f i c u l t  

Repcjated experiments i n d i c a t u d  t h c t  i t  i s  pathogenio t o  brook, 



Cons t r u c t i m  of t he  Experimental Trwghs. 

When work was s t a r t e d  a t  kho Lketown s t a t ion ,  there  was no speoial  
spnce reservad f o r  the experimental treatment of t rout .  As the remlar  
hatchery troughs and c i r c u l a r  poc9ls nro  c9ften i n  f u l l  use, exporimonts 
could only be run during n par t  of n year. Even so, the use of the 
regular  hntchery troughs was not ocbncmical, requir ing oonsiderabls 
numbers of f h h  f o r  p rac t i ca l ly  every kind of experimont. I n  order 
t o  remedy t h i s  s i t ua t ion ,  spec ia l  fundsewere made avnilablo by the 
Central Off ioe ,  and e igh t  regular hntchory troughs were converted during 
the s m e r  of 1947 i n t o  2 4  experimental troughs. 
mental troughs i s  supplied with an individunl ly  regulated wator s u p p l y .  
and drain and any one of' them cnn he used independently of the others.  

Each of  the  experi- 
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FTSH-NUTRITIOV INVGS T I C I A  TIONS 
Arthur I\[. P h i l l i p s  Jr., Chiof. 

NUTRITIONAL RErlTTIREMRNTS OF FIGHRS 

Vitamin Roquirements"of Salmonoid F ishes .  
--* 

The s tudy  c f  t he  vi tnmin requirement  of t r o u t  was cc<ntinued t h i s  
P a s t  yonr. No d i f f e ronco  WRS found i n  tho requirement of brook, brown 
o r  rninbow t r o u t  f o r  n inc in .  Maximum s to rage  c f  t h o  v i tnmin  was found 
when between 3.0 and 4.1 m i l l i t . , r n r n s  of n i a c i n  werr: f e d  p e r  kilogram 
of t r o u t  p e r  day. 
bo e s s e n t i a l l y  t h e  some f o r  a l l  th roo  spac ie s  O f  t r o u t  a t  n given time 
i n t e r v n l ,  b u t  t h e w  was a d i f f e r e n c e  betweon t h e  two t imcs n t  which 
t h e  ana lyses  woro mnde. 

The t o t n l  amount s t o r c d  i n  t h e  l i v e r s  WCS' found t o  

Temperature had no e r f e c t  upc$ t h e  requiromont,  

The nmount of b i o t i n  s t o r e d  i n  t h r  l i v e r  of t r o u t  was dependent 
upon t h e  nmwnt p r e s e n t  i n  t h e  food. Thore wns a diff t t renco i n  t h e  
requirement bctweon spocios .  
6,780 m d  26,880 milli-miorogrrmis of b i o t i n  pa r  day pur  ki logram of 
body weight  
d i f f e renoe  i n  tho  t c t a l  l i v e r  str;rr!ge bc?twoen s p e o i e s I  
rninbow t r o u t  produood n maximum sJ;orngo of o b w t  1,200 mill i-miarcgrams 
of b i o t i n  pe r  grrim of l i v c r  nnd t rown t r o u t  about  1,100. 
no d i f furonco  betweon tho  two tomperaturcs  c?f t h e  sspsr iment  b u t  t h e  
time of nnnlyses d i d  h a w  nn o f f c a t .  

brown and rainbow t r o u t  f o r  f o l i c  ncid. 
baing experioncod i n  checking the  nnnlyt icqi l  mothods b u t  i t  i s  hopad 
tc\ hove them working i n  a s h o r t  w h i l e .  

Brook and rninbow t r o u t  r equ i r ed  between 

nnd hrcwns bchveon 43,360 and 76,980. There wns tils0 r, 
Broclk nnd 

Thera was 

Expori( ients  n re  n::w undorwny t o  de  tormino the  requirement; c,f brcok, 
Considornble d i f f i a u l t y  i s  

No drita i s  avn i lnb lo  f o r  r e p c r t i n g  
t h i s  t ime. 

s o t a r y  Supplements 

Tho uso of cod l i v e r  oil i n  t h c  diet;  of brcck,  brown nnd rninbow 
t r o u t  forms tho  b a s i s  for theso  cxperimonts.  
i nd ion te  t h a t  such nn a d d i t i c n  r c s u l t s  i n  A marked incronse  i n  thc  
grQvth r a t e  of brook t r o u t  bu t  shuws l i t t l e  i f  any inc rense  i n  t h c  
d i e t  of brown nnd rr,inbcw t r c u t .  I t  cnnnut be s t r i ted  n t  t h i s  time 
whether  those  e f f o o t s . n r c  duo t o  t h e  v i tamin  A o r  D of t h c  o i l ,  

To dnte  tho  exporiments 

The ohomicnl Th iourac i l  i s  boiny: t o s t c d  i n  a d i o t  w i t h  brock t r o u t -  
In h ighe r  nnimrlls t h e  ust3 of t h i s  chomionl hns rosu l tod  i n  qn inoreased  
Offioionoy i n  t h e  convcjrsion vf focd'  i n t r  f l e s h .  S h o o  s iz .0  i s  n 
f a a t o r  ( appnran t ly  tccl o n r l y  use r e s u l t s  in pcior s k e l o t e l  growth) 
CXP@riments k i n w  been undorwvy cmly o. s h ' ) r t  whi le  nnd t o  da to  no r e s u l t s  
hnT%? bcon obtn incd .  
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ANEMIA IN TROUT 

Anemin i n  Trout; 

S tud ios  upon anemia i n  t r o u t  showed t h a t  bo th  pork and baef s p l e e n  
were as e f f e c t i v e  beef l i v e r  i n  prevent ing  nriemin i n  brook t r c u t .  
A new c m e r c i c l  l i v e r  prcduct  wns found t o  bo e f f e c t i v e  i n  cu r ing  a 
d i e t a r y  anemia i n  brock t r c u t .  This i s  t he  f i r s t  c m n e r c i n l  prcguct  
fcund by t h i s  l a b o r a t o r y  t o  have such nn e f f e c t .  

A t  p r e s e n t  i t  i s  hc;ped tc c m t i n u c  tho  nncmia wcrk and experiments 
Due t o  n l a c k  of h e l p  and nn incrensod  progrcm it have been set-up. 

might be nocef fsary  t o  drop t h e s e  s t u d i e s  frcm t h i s  y e a r ' s  prop-nm. A 
ccmmercial dog food  i s  hcwever, be ing  t e s t e d  f o r  proVcnti.cn of nnemia 
a n  a l though  f o r  t h e  two months pe r iod  c.f t h e  experimont i t  appecrs  
s a t i s f a c t o r y  frcm t h i s  p o i n t  of  view, it i s  much tOCJ scon t o  draw d e f i n i t e  
conclus i  ons 

STUDIES OF TROUT PHYSIOLOGY 

The Rffoc t  of Yetabol io  Prot',ucts upon t h e  Carrying Capnci ty  of 
Troughs and Ponds. 

Pre l iminary  s t u d i e s  of t h e  f n c t o r s  a f f e c t i n g  t h e  c a r r y i n g  c a p a c i t y  
of t rcughs and ponds hnvo shewn t h a t  t he  o f f e c t  cf wntor  flow (chfinges 
p e r  hour) 
t h e  e f f e c t  of t o t n l  vrlwne. Under t h e # c o n d i t i o n s  of t he  experiment 
i t  wcs obsemod t h a t ,  i n  mcst C Q S ~ S ,  the  amcunt of  oxygen consumod and 
ammonin produced was d i r o c t l y  p r o p o r t i o n a l  t o  the.  temperature and 
i n v e r s e l y  p r o p o r t i o n a l  t o  the  nunber of chnngos p e r  hour ( f low) ,  weight  
of f i s h  and volume of  water .  The ,per  oen t  incrunso  i n  ammonia pro- 
d u c t i o n  i n  a l l  cases was cons idornbly  g r e a t e r  t han  the  cor resprndi rg  

From those  s t u d i e s  i t  i s  
mnoluded t h a t  t ho  flow (water  changes p e r  hour) is more importnnt  
than the  volwns i n  nb tn in ing  the most e f f i c i o n t  use  of a hotohcry wnter  

upcn amonirl produced 2nd oxygen consumed i s  g r e n t o r  t han  

p e r  c e n t  i n c r c n s e  i n  oxygen c c n s m p t i n n ,  

supp ly  

A t  p r e s e n t  t h e  r e s u l t s  c f  t h e  above desc r ibed  experiments a r e  being 
a p p l i e d  cnd checked a g n i n s t  p r o c t i c n l  cond i t ions  i n  the  racswny nnd 
t roughs of t h e  product ion  hntohery.  3 i n c o  t h i s  progrnm has been i n  
progress  o n l y  n short;  whi le ,  it i s  n c t  p c s s i b l s  t c  r c p o r t  conclus ions  
o r  da tn .  In  gene ra l ,  however, t he  r e s u l t s  obtainod under  c o n t r o l l e d  
cond i t ions  n r c  be ing  d u p l i c n t s d  under p r n o t i c s l  c o n d i t i c n s .  Tho pro- 
duc t ion  of me tabo l i c  products  i s  showing s i m i l n r  c o r r e l n t i o n o  w i t h  
ohonges i n  tomporn.ture, flow and volumo. 

E f fec t  of N u t r i t i c n n l  Fcctrrrs a n  Egg Product ion,  

This p r o j e c t  was forrner ly  nssignod t o  D, W, S l a t e r ,  who has resigned' '  
11; i s  hoped thnt; sone of t he  s t u d i e s  w i l l  be made ccncern ing  thu e f f e c t  
of  d i e t n r y  f a t  upnn t h o  f a t  cc'ntont an? typo of f a t  cf t h e  eggs of 
brood brook s tcck .  These exporimonts nre now underwny i n  r* prol iminnry  
rnanner and o n l y  i f  tine permit8 w i l l  t hey  be c n r r i e d  thrcugh t o  oompletion' 



The Dovolopment nnd Tee t ing  of P r n c t i n c l  Die ts .  -- .-- 
A l i q u i d  f i s h  prcduot w n s  found t o  bo equnl  t o  w h i t s - f i s h  meal 

whan inccrpvrn tod  i n  t h e  s tandnrd Cvrtlrind NO. 6 d ry  food mixture .  
This product  o f f e r s  a s u b s t i t u t e  f c r  wh i t e - f i sh  monl, whioh i s  now 
d i f f i c u l t  t o  nb tn in .  The a d d i t i n n  c f  ko1.p moa1 r e s u l t e d  i n  no bene- 
f i c i a l  o f f u c t s .  Wo d i f f e rqnoe  wns found betwoon beef o r  pork s p l e e n  
i n  r s p r d  t c  growth, mart-nl i ty  o r  conversion when f u d  i n  the  d i e t  o f  
brook t r o u t .  

The use of n domostio brnnd c f  papr ika  i n  t h e  d i o t  cf brook t r o u t  
f o r  c o l o r a t i o n  n t  n 2 p e r  oen t  l e v e l  produood t h e  quiokes t  and most 
i:connmionl r e s u l t s  . 

A t  l i rosent  suve rn l  d io t a  a r u  ))cine ‘ccstod. Ono d i o t  ccn tnrn ing  
ooolced p i n t o  bonns hns been i n f e r i o r  t o  tho  s tnndnrd  No. 6 d i e t  when 
f e d  to‘mook t rOut .  
a l though no oxoossivo l o s s e s  hnvo rosu l tod .  ,b commorcinl produot 
(BY-500) i s  being t s s t u d  as  o. poss ib l e  s u b s t i t u t u  f o r  d r i e d  skim milk. 
To doto t h e  r a s u l t e  compars fnvornbly  w i t h  tho milk-oontaining d i e t s .  
The ocmmsroial dog f o o d  (Dr:sh, Armc.ur nnd Cmpnny) has been 11 Sat i s -  
f n o t n r y  s u b s t i t u t o  f o r  (;no h a l f  t he  c rd inn ry  m a t  pmduc t s  i n  t h o  d i e t  
of brook t r o u t ,  b u t  when it hrrs bean used us n sole  suurco of fcmd 
tho growth r n t e  hns been very slow, Not lcssos t,f cny ocnsoquenoo havo 
r o s u l t o d  frcm i t s  use. The use af n blower f e o d  (Cor t land  hTc. 6) hns 
prodiicocl as good a r n t o  of  growth r,s t h e  s tnndard  r i c e r  food. 

Tho nmount of growth produocd is decidedly  i n f e r i o r  

Tho F f foo t  of  Diet Upcm t h e  Chamiccil C m p c s i t i o n  of t h e  Trout Body. 

This i s  n now p r c j o c t  n e c o s s i t a t o d  by t h e  new ao-operntivo p r o j c o t  
w i t h  Cornel1 Un ivor s i ty  m d  tho  Strlto cf Now York, 
con ta in ing  d i f f e r e n t  nioats n m .  acmbinntions of meats rind d r y  f eeds  
a r o  be ing  f e d  t o t w o k  t r o u t $  
t o  time t o  dotcminc3 t h e  f‘nt, p r o t o i n  and nsh ccn ton t  nf t h o i r  bodies. 
The f i r s t  nnnlysos a r c  uitdorway but; no d a t a  hnvc beon cc-llcotod f o r  
r epor t ing .  
are inc luded  i n  t h s s o  Etudius.  

Seve ra l  d i o t s  

Thosu trcyut w i l l  bo annlyeod f r c m  time 

A t o t n l  c - f  12 ocmbinatinns of merits nnd m u n t s  w i t h  dry feeds, 

In-Servioo Trflining Sahool f o r  Fish Hntohory Parsonnel .  
, -  

The olnssof  f<\r  t h o  o u r r e n t  f i s o n l  yenr  wero ondod w i t h  a p ionio  
In  ndt l i t ion  cn May 16th.  For  t h e  y e a r  34. 4-hour o lnases  were hold, 

3 o x t r a  c lns sos  woro’ he ld  on SaturdnyR. 
o l ~ s s c a  were he ld  f o r  3 of tho men in Gcvornmont r e g u l n t i m s  nnd “rod-  
t a p ” .  Thost: 3 men had no pruvious experionoo i n  c f f i o o  work. Mr- 
Lund wrote  lessons i n  o u t l i n e  fcrm and conduotad t h e  o l n s s e s .  A t o t a l  
of f ivu  ” s tuden t s f t  n t tended  t h a  olausos t h i s  ycnr  and prcvad t o  be 
bery oo-oporativo nnd w i l l i n g ,  A gonorcll r o p o r t  w i l l  bo prepared Upon 
t h i s  p ro joo t  w i t h i n  tho  nea r  f u t u r c .  

For  tho  f i r s t  time 6 a d d i t i o n a l  
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Chi ld ren ' s  F i sh ing  Prcgrarn 

This is a new Frcgram h e l d  f o r  t he  o h i l d r c n  cf thc; City cf Crr t lnnd  
us n co-opcrat ivu p r o j e c t  betarcen tht: F i s h  and 'JJi ldlifo Se rv ice  and 

.The Cnrt land Rctnry Club. L s e c t i o n  of O t t e r  Creek, running thrcugh 
t h s  c i t y  wa6 blocked off' w i t h  rrlcks, stocked nnd . i n t e r e s t e d  c h i l d r o n  
were nllowed, t c ,  f i s h  f o r  one day 8 t o  8 P.411. 
tcl 1 4  yenrs .  

W F ~ S  on du ty  t o  h e l p  t e a c h  the  c h i l d r e n  whr.t he .  i s  l i k e  and why he i s  
n necessa ry  perscm, The nc'. of f i s h  s tocked  were [IS fo l lows :  

The nge lirni'ts wore 7 
Pcrsons nssigncd t c  he lp  the  ycungstprs  nhd o. game warden 

Brcclk t r o u t  -- 241 

Rainbow t r o u t -  2 - 
To t n l  ' 259 

The c h i l d r e n  t c c k  I:Y f ~ l l m s :  

I3ror.k trL'ut-- 174 
E r c m  trcuj;-- 7 
Rainbow trcrut-  1 

TO t a l  -7E- 

This govc R cn tch  of npproximntcly 70 per conk. %'he n m h c r  of 
a h i l d r o n  f i s h i n g  nnd t h o  nunhor cn tch ing  a t  l e a s t  one f i s h  were ns 
f cllcws : 

No. F'ishinp Mc. Catching at, Lonst one f i s h  

BOYS -- 17G B Q ~ S  -- 79 
6 - Girls--  2 1  Girls-- - 

TO t R  1 - - - - 19'7 Totnl---- 85 

Thirs 45 pcr c e n t  of thosc: f i s h i n g  cnught n t  lcas2: one f i s h ,  Tho 
prrgrrim n t t r n c t o d  widosprcad a t t o n t i o n  and E t i r r o d  cc n s i d e r a b l e  i n t e r e s t ;  
F s  R whole i t  is f c l t  the  program was succus fu l  rlnd worth while. The 
prryyam i s  f i l rendy undor way for the c u r r u n t  guar  and t h c  f i s h i n g  will 
s t n r t  ,Tuly'12th, 1943. 
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SECTION OF MARINE F'IS2RRIES 

Thti tvnnage lcnded du r ing  the  1947-1948 p i l ahnrd  season was thb  
lcwost  s i n c e  1923-24. 
cc, ral .ntivel;y f e w  n t  Monteroy nnd t h e  oatoh h t  San. Pedro WRS below 
ncrmnl, The t o t a l  ontah f c r  the  s t a t e  wns o n l y  110,000 tons.  The 
s i t u a t i c n  wns no b e t t e r  i n  t h a  P a c i f i c  nl\lortb,est, whero less, thnn 9000 
t o n s  wore landed. 

There were v i r t u a l l y  no lnndings n t  San Frcnois -  

I n  ou r  c p i n i o n  the  immediate c n u s a ~  of t h e  a b r u p t  dool ine  in oatoh 
o ra  the  fo l lowing :  
f rcm spnwnings du r ing  1910 through 1945, whioh has undoubtedly iowerod 
tho nbnndnnoa level  of tho  s t o c k  o s  t\ wholo, nnd (2 )  a probable  ohange 
i n  h o b i t  p a t t e r n  of t h i s  reduoed stook. 

(1) pocr  survival of t h e  yenr -c lasses  r e s u l t i n g  

Continued i n d u s t r y  i n t o r o a t  i n  pilchP.rd rcsenr'oh i s  ovidant .  Funds 
from t h e  S t n t o  Logis l n t u r e  have boaome a v a i l a b l e  f o r  p i lchard .  nnd (5oeano- 
grnphio rosciarch by Scr ipps  Ins ti t u t i o n  of Oooanogrnphy and a d d i t i o n a l  
funds 
on snrdirio landings, Plane f o r  9 ooapcrnt ivo oxpandad p i l o h a r d  re- 
ser.rch prcgrnm hr.w boon t o m u l n t e d  by t he  Sc r ipps  f n s  ti t u t i c n  of Oocnno- 
grsphy, C-he Z n l i f o r n i a  Div is ion  n f  F i s h  rmrl G w e  and the F i s h  nnd 
Wi ld l i fo  Sorv ico ,  Progress  i n  p u t t i n g  t h e s e  plans i n t o  ope rn t ion  h m  
been d i  SnFpcihtingYy s low. 

a r c  a m i l n b l o  os t ho  rasul , t  of .n s p e c i a l  f i f t y  conts, p e r  t o n  t a x  

PILCIV RE FISHERY DYNPMI CS 

Sizc and Age Compositictn of t h e  Stock.  - 
Ago c&npcsit icn,  ris determined from scn lo  smples, f f  t h e  1.9~47-48 

anmmercinl cci toh  wns detorminod i n  oooporntion w i t h  Cn1ift.rni.a b i o l o g i s t s  

* Tha f i s h  tnken  i n  tho P n c i f i o  Ncrthwost wfj're predominnntly o l d  
f i s h ,  t he  1939 rind 1940 yonr-o lassss  being tnkon I n  l n r g o s t  numbers, 
Thci 1946 yonr-olnss  was owrwhelrningly dcminnnt i n  the  small 4qontbmy 
catoh,  whilo ,tho 1945 year -o lass  wris of g r o c t s r  impcrtance i n  the  San 
Podro catoh. I t  i s  worthy of nc:to t h a t  tho  1946 yea r -c l a s s  was prossn t  
i n  O r o ~ a n  landinqs ,  where suoh ycung. f i s h  are n o t  u s u n l l y  tnken. 
Hcwover, dotorminat ion ('Jf whether o r  not '  tfiis yeat-olass i s  suoosssfu l  
()no and whothor i t  was spawned i n  tho  n o r t h  t o  n gr,entor e x t e n t  than 
W m r  r e c o n t  ysnr -o lassas  must nwnit  f u r t h o r  obsorva t icns .  

_Uotormination c;f Agos c9f  P i lohnrd  b- Mohns od O t o l i t h s  
Ago Compctsition nf GnJ i fnrn ia  'Cntahea i n  the  Soasona-3.tc 1937-38: 

Campnrisons r f  ago madings  c f  o t o l i t h s  and soolos c b t a i n o d  f r o m  
'tho enmc f i s h  hnvo beon ocmplotcd. Tho r e s u l t s  i n d i o q t e  t h a t  deter- 
minat ions  cf ngo by moans of o t o l i t h a  nro en t h e  rivorcge a t  l eas t  n8 

nnd 
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r e l i o h l o  n s  t h c s e  dctormincd from s c n l e  samples. A r e p o r t  c n  t h e  r e -  
s u l t s  c;f t h i s  s t u d y  i s  bcing preprLrod by hlr. Mosher. 

Dvring t h e  year ,  c t c t l i t h  c o l l c c t i o n s  ' f m m  Nlonterey f o r  t h e  1932-33 
and 1933-34 semens, t o t o l i n g  abclut 2000 spccimons, w e r e  rend by !fir. 
Mesher. Pbcut 2500 samples frcm the  Snn Pedro f i s h e r y  fc,r t he  1932-33 
Gnd 1933-34 sensons were rond. A prc;liminclry tnbula t ic ,n  of t ho  nee 
composition cf t h e  commerciG1 cntch n t  YDntorey and San Pedro dur ing  

' t h e s e  two senscns was begun. 

PECRTTITVFNT OF PILCHCLXJS 
c 

SoawninP Survevs of 1939. 1940 and 1941. 

Work has been crmpzeted cn ostirnctt ira cf t o t n l  numbors c f  p i l c h n r d  
ergs ond lnrvae c f f  southern  Ccl i f 'orniu and two r t p o r t s  have bocn pre-  
p5rcd. 
v a r i c b i l i t y  i n  ccnccn t rn t i cn  of  eggs find l q r v n c  c!f thc  p i l c h a r d  i n  t h e  

Wcrk i s  prc 'grossing on nnc the r  paper doc l ing  w i t h  shcr t -dis t f inco 

Sea. 

C o r r e l n t i m  cf  S i z e s  of Ymr-Clnsses w i t h  Meter rc, logicrll  r,nd 
Oceanic Condi t i c n s  . I 

Eur ing  the  p r . r  we r ece ived  a numbor c: f  rjcrios of Gnthytharmopwph 
cbsorvc t i o n s  tr.lcon by Cms t G11ai-d wnathcr  s h i p s ,  running tc nnd fram 
s t a t i c n ,  f r o n  S o a t t l e  and S m  Frnnoisocr  Althcugh t h c  chscrvnt ions  
arc' not nlwclys c a r e f u l l y  tnken, tho  bnthythermcFrams a r e  of vn1 .u~ i n  
a s s e s s i n g  t h e  ccennic  cc*nditions f r o m  month t c ;  month, nnd v n r i a t i r n s  
from scost'n t r  8eason. 

Rarometric p re s su re  da t r  hcve beon o x t r n c t e d  from Wenther Ruronii 
r scnrde  n t  Snn Frnncisco  a i r p o r t  t o  f i l l  gaps i n  t h e  s e r i e s  f o r  tho  
Ins+; soven ysrirs . Fressuro ,fyr.\dients i n d i a a t i v e  ..of a l o n p h c r e  wind 
fire boing computed; 
i n  tho soa,  t hey  rnay he r f  s i p n i f i c n n c e  i n  the  s tudy  c f  f l u c t u n t i o n s  
i n  c,connic cond i t ions  

through t h e i r  i n f luenco  cn  t h e  upwell ing procoss 

Offshcrc wind r,nd wenther f o r e c u s t s  fc:r t h e  c e n t r a l  C n l i f o r n i a  , ,  
c o a s t ,  made twice da i ly ,  a r c  f u r n i s h e d  t o  us by the wcathor bureuus.  
E x t r a c t s  a r c  made cf  d n i l v  wind f c r c o  wid d i r o c t i r n  n t  s e v e r n l  ob- 
servati,-n p r i n t s  f o r  c h r r e l a t i n g  w i t h  o t h e r  da.tr1 donl ing w i t h  i n f  luence 
cf wind c.n t h e  upwelling prc,coss off '  c o n t r n l  Cn l i fo rn in .  

Pxtxr imonts  w i t h  Planktc n Cntahine; dev ices ,  

A high-specid, se l f -moter ing  plankton c o l l c o t o r  wns t a s t e d  by 
Lr. b h l s t r m  dur ing  r, c r u i s o  of t h e  "E. W. Scripps" c f f  Lcwor C n l i f c r n i a  
du r ing  Fubrucry 2 t c  20, 1948. Thc ins t rument  towod w e l l  a t  .nqpr- 
s u r f a c o  levels.  The v c l m c  r f  wrltor s t r r l i ncd  w::@ i n  excess  n f  t h o  
amount pro3ic tod  f r c m  lonq th  r f '  r un  and Tncuth n p r t u r e .  
t cok  numbcrs c f  eggs and larvric ond p;r:vo i n d i c c t i c n s  cf being mcre 
e f f e c t i v o  fcr c( l l e c t i n g  tho  l n r g c r  lnrvrie dur ing  dcytimc thon cc.n- 
ven t i c r i a l  gonr. 

Tho c c ~ l l a c t c r  

The m n t c r i a l  t akcn  i n  tho  c o l l e c t o r  has born sepurnted,  



stngcd,  nnd tnbu la tod  nnd w i l l  be r a p r r t p d  upon i n  ri j o i n t  pnpor by 
nr. f h1.strom nnd J. Le MoITugh c f  Sar ipps  1 n s t i t u t i . c n  of Oounnogrnphy. 

RFFECTS ON F I S ~ S  OF ~ H T ; :  ATWI'"JC FY.PLOE m i s  

Resuqoy  cf .  Pe lnc io  F i shes  i n  1947. 

nu r ing  the  g r e n t u r  p n r t  cf cTuly gnd August, 1947, Mr. Mlorr and 
nr, Smith, n s s i s t e d  by t h r e s  csmmoroinl fishorman, p n r t i c i p a t e d  i n  tha  
B i k i n i  S c i e n t i f  io Resurvey. 
frc\m 1 R  July t o  26 Aup;ust i n  t h o  v i o i n i t y  of B ik in i  and Rongerik A%olLs. 
Tho cntoh onns i s t ed  of 692 f i s h e s  d i s t r i b u t e d  mong 18 spooios.  The 
spooias  l i s t  f o r  1947 i s  v i r t u a l l y  i d e n t i o n 1  w i t h  t h n t  of 1946, The 
bcrnt- otltch d a t a  hrive boon cnnlysed, luvels of nbundnnoe oompnred botwocn 
t h e  two l c o n l i t i e s  and f o r  tho two srnscno, 1946 rind 1947, nnd n 
to rminnl  r o p o r t  hns boon prepnred and submit ted.  

T r o l l i n g  opora t i cns  were o a r r i e d  o u t  

Bi0lcp.v of Mnrshnl l  Islimds PulnRio F i shes  

During the  1947 B ik in i  roeurvt'y, ex t ens ive  mvrphometrio msnsuroments 
Were mndo on 215 f i s h e s  of f i v e  s p e o i e s :  ytsllc,!wfin tunn, I oennio sk ip-  
jnok, blriok skipjnok,  dogtooth tunn :md twc-lintld mnokorol. A r e fe rence  
c c l l c c t i o n  o f  t h e  tunns wns preserved nnd ocnvayod tc. Stnnfclrd. 

O r g n n i z a t i m  of tho mcrphometric d a t a  i n  n mnnnar t h n t  w i l l  permi t  
c(\mpnrison w i t h  s imi l tw d n t n  frc>m f i the r  reg ions  hns ? e m  l n r g e l y  o('rrt- 
p l c t o d e  Pre l iminnry  r e su lks  i n d i o n t e  t h n t  t ho  ye l lowf in  tunr! c f  t h e  
Norshnl l  I s l a n d s  aron d i f f e r  s i g n i f i c n n t l y  i n  ssvorcll  rospoots  f r u m  
t h c s e  exnmined i n  Costa Ricn nnd r epor t ed  uprm by Vre Sohacfer .  

Kvidenoo wns ob ta ined  which ind ion te s  scmo spi\wninp, hy cconnic  
sk ip jnak  ond yo l l cwf in  tunn i n  t h i s  rcp,ione 

S tud ie s  c.f Cent rn l  h o r i o r i n  Tunns e 

Annlysis i;f thtt c.bsorvri!;ifms f.nd oollootiL\ns r e l a t i n g  t@ tunas ,  
made o f f  Ccntrn 1 P.mericnn i n  cmnco t i rm w i t h  t h c  1947 opern t ions  c\f 
the " P n c i f i c  Exploror" , hnvo Econ v i r t u n l l y  ocmplotect nnd s e v e r a l  r e p o r t s  
Fropnrod. 
nnd juven i lo  spaoimons clf ye l l cwf in  tunn, c$oonnio sk ip jaok ,  b lnck  sk ip -  
&ck nnd f r i g n t o  mnokorol. 

Imp( r t n n t  nmcng tho  r o s u l t s  wore tho tnk lng  of pcst-lnrval 

S tud ic s  c5f tho a r l l ~ i c t i c  xis of b a i t  f i s h e s ,  tunn etr>mnch contents  
nnd n i g h t - l i g h t  c ( - l l c o t i o n s  h a w  nvt; hoen undcrttiken duo t o  k o k  of 
funds . 
Stud ios  1:n Cunt rn l  and South P n c i f i c  Tunas. 

1 A few tunas wora tokon by t r o l l i n g  f rc*m tho  "Alnska", b u t  no sahocls  
War0 enocluntGred tihnt ccsuld bo firit; nn w i t h  purse  se ine .  h a o w d i n e  t c  
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na t ives ,  the "Ilaska" was nct; i n  the  'Mnrshall nnd Cr,rl:line I s londs  
during thc  bes t  seas% f!.,r ttznn, 

The s t a f f  c f  t he  "Oregon" s tud ied  thcJ b n i t  s i t u n t i c n  i n  the  
vicinity of the i s l a n d s  t h a t  were v i s i t e d .  I t  j s  poss ib le  t o  ob tn in  
s i l v e r s i 3 e s  ( I a o )  a t  n nwnbor of  plnccs by t h e  use of bench seines 
cr  by using nets s e t  under l i g h t s  a t  night. N c  S U C C C S S  wqs had i n  
oatchlng b n i t .  w i th  a lmpnrr ;  ne t ,  the usual  methcd used by tuna 
bca ts  o f f  Mexicc r.nd Centrnl Jrnericn. Thc s i l v e r s i d e  c m  bo kept  
f o r  some tima i n  tnnks wi th  c i r o u l n t i n g  water .  'Only a small quant i ty  
of  tunri h?s  +een  tcken by the  "Oregon". 
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GFNEML 

Koving o f  t h a  c s n t r n l  n f f i o u  c f  t he  I n v e s t i g n t i n n  from Combridgo 
t o  tho  F i s h e r i u s  Laborntory n t  Vir cds 'Hch, hfnss ., was aoopmplished 
during t h c  yqar.  Tho new loon t ion  .hns many ndvnntnges ino lud ing  dook 
spnces Qnd nquaria, ox tons ive  laborn tory ,  off  i g Q  and s t o rnee  spaos 
a l l  of whioh are  noedetl new t h n t  n rusoarch  s h i p  i s  boing cpora tod  i n  
t h i s  a r ea .  , I  

Roccnvorsir,n of tho pro-war t r a w l e r  Harvnrd, whioh hnd bkon mado 
i n t o  tho  wnr-timo 1T.S.C.G. Rollefonto,  i n m p r c i s e n t  h l b c t r o s s  111, 
wns completed dur ing  t h e  yea r .  Cmnis s ion in& 1.f t h i s  rnsctnroh v o s x  
tcok p l m o  c n  Maroh 1 9  a t  tho  Rostcm F i s h  P ic r .  Seorcittiry Krug mndo 
t h e  p r i n o i p n l  addregs a t  t h e  ccmmissioning. D i ruo to r  Alber t  V. Dny, 
Chief of D iv i s ion  (Brnnoh] Nlmer TIigpins, Qhief  1.f t ho  Seot inn  cf hlnrino 
F i shor ios ,  Lime.)  L. Vhlford,  nnd prcmlncnt pocplo in tho  i n d u s t r y  
spoko n t  tho  stoccasion. Suvern l  hundrad i n t e r u s t o d  por p h  rittondcd 
tho ceromcnies nnd t h e  lunohean providad by tho Mnssnohusetts F i shor ios  
A 8 s 1-1 c i  n ti on. 

Floundsr  S tudios  , 

Twc: cf? tho  f i r s t  t r i p s  c f  tho  ALbntross IIX woro s p e n t  i n  fngging  
y o l l c w t n i l  f loundors f o r  t h o  purpc.ise of do t o r x n i n g  independonce r.f 
s tocks ,  migra t ions  nnd n i o r t n l i t y  rntus . Othor f lounde r  rcjsonroh dur ing  
the yea r  vas cnnoentrntc!d upcn w r i t i n g  up nbundnnoo, growth nnd 
mig ra t ion  s t u d i o s  of yellcvwtnil ,  Tho o ~ ~ l 1 c c t l c . n  of  some b n s i c  d a t a  
wns disoont inuod duo t o  sho r t age  of porsonnol. 

Savings Goar S tudios  

Tho Se rv ice  has ruocmnended ti.: t ho  i n d u s t r y  f o r  scmo t ime tho 
d o s i r n b i l i t y  cf ndcpt ing a l n r p - m e s h  cod 6nd fnr .us0 i n  c t t o r - t r n w l  
f i s h i n g  f o r  hddook ,  ood, nnd o t h e r  groundfish.  h c n g  tho  t h i n g s  
Prevent ing thu adapticm n f  t h i s  ccnservat ic  n monsure has boon tho  bo l i s f  
of scrnc: pocp lp  i n  i n d u s t r y  t h a t  suah  lnrgs mesh, a l though r e lons ing  
m ( W t  hrtby f i s h ,  w i l l  n u t  r c l c m e  thom i n  n live o o n d i t i w .  
nary  oxporirnunts t c  t o s t  t h i s  thoury  w e r o  undertnken on e n r l y  t r i p s  
Cf t h o  h lbn t ros s  1x1. 
1Rrfse mesh wero oaught i n  a f in-nosh  oovcrina,  brought  t r x  tho surPnou 
tagged, nnd r010a60dr 
by t h e  cc;mmoroinl f l a o t  i s  oxpeotod t o  givo scmc i n d i o a t i c n  c!f tho 
survival r n t e  r f  ro lonscd  f i s h .  

Prol imi-  

Baby hnddook which passed thrr .ugh t h e  roommondod 

Tha number cf those  f i s h  t h a t  a r e  reonpturad 

-- 

$ddcck S t u d i e s  . 
Tho hnddock rosenroh s t n f f ,  r e s t r i o t o d  by t h e  divor8ic.n cf porscnnel ,  

nttQnlPtod t o  p t  impcr tnnt  phasoe of t ho  T'l-yoar study i n  shape t c .  be 
Publishod, ko r e f i n o  roocmondnticln fc%r p r o t o a t i o n  of  bnby hnddcok, 



b r i n g  r e s u l t s  t o  r e s e a r c h  t o  t h e  indus t ry ,  t o  coopera te  w i t h  t h e  
I \ t l a n t i c  S t a t e s  Marine F i s h e r i e s  Commission i n  t h e  d r a f t i n g  of con- 
s e r v a t i o n  measures,  and t o  t a k e  p a r t  i n  d i scuss ions  h e l d  by t h e  S t a t e  
Departmept on t h e  proposed I n t e r n a t i o n a l  Trea ty  f o r  t h e  Northwestern 
b t l a n t i c  " i s h e r i e s  . 

During t h e  year ,  t h e  most ex tens ive  d e s t r u c t i o n  of baby haddock in 
reoent years onthe ITew Rngland Banks focussed  inc reased  a t t e n t i o n  on 
the  n e c s a s i t y  of adopt ing  a conserva t ion  program f o r  haddock. DurSng 
the  ca l enda r  year  of 1947, a t  l e a s t  17,000,QbO baby haddock were 
k i l l e d  and d i sca rded  on t h e  New England Bhnks b r  t he  o t t e r - t r a w l  f l eekc  
These f i s h  were filmost a l l  2 year-olds ,  product  of  t h e  1945 spawning. 
Knowledge of m o r t a l i t y  an? growth r a t e s  ennblod 11s t o  e s t ima te  t h a t  
if t h e s e  f i s h  had been spared  u n t i l  1948, i t  would have been p o s s i b l e  
f o r  t he  i n d u s t r y  t o  have harves ted  Hn a d d i t i o n a l  30,400,000 of good- 
. s i z e d  haddock. 
(ex-vessel  p r i c e s  on ly )  and vo u l d  hnve r ep rescn ted  a p o t e n t i a l  i nc rease  
i n  produot ion 'of  over  30 p e r  c e n t ,  
k i l l e d  and d iscarded ,  onother  14,500,OO~ of t h e  l a r g e r  members of  this  
y e a r  c l a s s  were brought t o  p o r t  and marketed ns ext remely  smal l - s ized  
scrod.  
i n  1947 (37,931,000),  t h e  landings  of t hc  2-yenr o l d  bnby f i s h  nmountcd 
t o  over  38 pe r  cen t .  A t  t h e  time of w r i t i n g  ( J u l y  1948) the  r e s u l t  
of t h i s  wusto  of  po ton t io l ly -va lunb lo  haddock i s  be ing  rufloclted i n  
poor cc tchcs ,  an?. oven some broken t r i p s  on tho  New England BRnks. 

Research, Vesse l  P c t i v i t i e s  . 

These f i s h  would hqve he in  worth abou t  $3,000,000 

I n  a d d i t i o n t o  t h e  17,000,000 

Of t he  t o t a l  number of haddock f+om .Tho New England Banks landed 

- 
Personml .,of , a l l  p r o j e c t s  of t he  New England F i s h i n g  Ranks 

I n v e s t i g n t i o n  have been drawn upon t o  o p e r a t e  t h e  h l h a t r o s s  111, t o  
p l cn  i t s  r e s e a r c h  program, and t o  i n t e g r a t e  such rosenroh  a i t T i t i e s  
w i t h  e x i s t i n g  shore  based s t u d i e s  . Following the  experiments on 
sav ings  gear ,  o sampling progrcim has been 'dos igped  t o  undertake t h o  
f i r s t  census of gr6undf ish  on t h e  ITew England Ranks. 
and o t h e r s  t o  fol low,  w i l l  provido nn invontory  of t h e  numbers o f  each 
s i z c  and s p e c i e s  of groundfish,  n moro a c c u r a t e  measure of' ohnnres i n  
%he s i ze  of t he  supply,  nnd counts  of young f i s h  d e s t i n e d  t o  e n t e r  
t he  ovmmercio.1 f i s h e r y . i n  fuCure years. A l l  o f  t hese  du ta  n rc  i n -  
d i spensnbla  if p r e d i c t i o n s  of  f u t u r e  f i s h e r y  SUCCGSS nnd t h e  develop- 
ment of mothods of i n c r c m i n g  t h e  t o t a l  y i e l d  of New England groundfish 
are t o  b6 obthined.  

This census,  

I n  a d d i t i o n  t o  savings P;%r experiments and cunsus Operat ions,  
o t h e r  pro  j o c t s  plcnncd inc luded  t h e  tagging  of .various spec ie s  of 
g roundf i sh  on t h e  offshore braks, f o r  purposes of determining indepen- 
donce of s tocks ,  mig ra t ions ,  nnd m o r t a l i t y  r a t e s ,  cind an  eva lun t ion  
of  t he  e f f e c t  of prolonged o t t e r  t r awl ing  upon t h e  b a s i c  p r o d u c t i v i t y  
of  t h e  banks. 



Rosefish Fishery. -- 
Finn1 r ev i s ion  was mnde of t h e ~  papor t i ' t l e d  "Age and Growth of 

Roscfish i n  tho Gulf of !Vain@ and o f f  QVeatren Nova Sootia" . Porlmhtter and Clarke and submittud t o  Wsshington f o r  pub- 
I foa t ion .  An i n i t i n l  Pos i t i ona l  P a t t s r n  of 

lumpi, o n  t h ~  Rosefish, Subastes mqrinus, 
_I_"._) 

pepod Pnras i te ,  
s Rolotionship h K v n  of tho Fi8.h'' was prspnrod by 

nr. Perlmuttcr. 

Ris t o r y  of the F ishery .  

P dotn i led  reo'ord of t h e  h i s t o r v  of the  r o s e f i s h  f i s h e r  g 
kopt as an Rid t o  i n t e r p r e t a t i o n  of t h e  changes i n  the  oatoh and abun- 
dance of rosef i sh .  Tho la rge  roso f i sh  ontoh i n  1947 was due t o  A a n -  
tinuod expansion of t h e  r o s e f i s h  f i s h o r y  t o  the moro d i s t a n t  Nova Soo.tian 
groupds rom l t i n g  i n  u grea te r  pormntnqo of r o s e f i s h  thon ever being 
takon from Nova Sootian wntd r s ,  
t o  the Vowfoundland bnnks and i t  i s  an t io ipa tud  t h a t  i f  present  economio 
conditions continue these  w i l l  bw mora honvily explo i ted  i n  the  vory 

Exploratory t r i p s  h a w  also baon xm de 

near f u t u r e ,  

A R ~  nnd Rate of Growth on Various Fishing Grounds, 
--r 

From a proliminnry s tudy  of tho scn les  of immnture r o s e f i s h  Meesrs. 
Perlmutter nnd Clarke showed %his spooics t o  he extremely slaw crowing. 
Tho some technique of scn lo  rending was appl ied  t o  the o lde r  mature 
f i s h  predominating i n  tho oommeroial catch,  bu t  it WQS found t h a t  (poss ib ly  
boaause of the slow growth r n t e )  tho annuli  wore orowdsd and ill defined* 
A s tudy  of o t o l i t h s  of commoroinl-size f i s h  has beon i n i t i a t o d  and 
improvod; 
m f l t o r i n l  nra boinR ev@lvfJd 

s impl i f iod  tochni quos f a r  the  prspnrntibn of tho o t o l i t h  

Indcpondencc of Rosefish Stocks on Dif foront  Grounds 

Fish ing  conoentrntions nf a sample f l e e t  of r o s e f i s h  vsssn ls  l ave  
been p l o t t e d  f o r  tho years 1942 through 1947 nnd indiontG s i x  major 
areas nf oanoontration i n  tho Gulf cf Maine: nnmely, Grnnd Manan, 
M t .  Desert-Matinicus, MonhuRan-Jeffreys-Platts, Fnst of Gloucoster- 
Righlunds, Chunnel, and Cigar Ridpo-Cashes I n  nddi t ion  proliminnry 
study of f i s h i n g  aonoentrntions on the Novn Sca t inn  Fnnks show thrw 
mnjor arena; Erowns Rank, Snmbro and Sable Island. M e r i s t i c  counts 
hnva boon nnd a r e  baing takan throughout those w e n s  and I n  oooperation 
w l  t h  D r .  Templeman, Dircotor, NewFoundlnnd Government; Lnborabory, 
Ompamtive  study of tho  pcpulntions of r o s e f i s h  nlong the  American 
shore i s  contomplated. 

E l  



It has beon reported proviously t h n t  length froquencias of both 
males and fernftles f o r  m c h  ycnr from 1912 through 1946, for each bio- 
l cg icn l  area,  show u prcgressive doc roue  i n  tho numbor'of mntu ro  f i s h  
nnd'n Borresponding' increase i n  t h e  nwnbor of immature f i s h .  This cnn 
be"exp1ained by a study of the rslntivs nbundnnce <if thc  mature and 
immoturo fish during the  peridd i n  quee~tion, which shows t h a t  yoarly 
rooruitmont has been ccnstant but t h a t  thc: ahndanoe of the large m t u r e  
f i s h  hns droppod almost 40 per cent. 
ment s t i l l  h.t the  s h e  level,  t h e w  was nc fur tbar .docl i f io  i n  the 
nbundnnco of mature rosefish,  suggesting the p o s s i b i l i t y  t h a t  equilibrium 
had been ronohed betwusn recruitment and catoh. 

However, i n  1941, with reoru i t -  

Xbundcnoe o f  Rose f i s h. 

bata  csn the  nbundance rtf rcssofish huvo bean compilod f o r  cyo sampl0 
f l e e t  of Glouoestor rose f i sh  draggers nnd 4 seccnd yeesel  smple 1.8 
being s tudied as R f u r t h e r  ohack, 
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DDLR AT c INvkl IONS 
‘Tlinton E. Atkinsnn, Chiof . 

RESTORATION OF SHAD. 

Scale Analysas - Corre ln t icn  w i t h  Fishing E f f o r t  and Cntoh. 

, .  

Tho r e s u l t s  of  s tud ios  of sonle. s m p l o s  from tho shad runs i n  
’ t he  Hudson River show t h n t  s h o e  19.39 the  t o t a l  m o r t a l i t y  r n t o  has 

f luo tua tod  somewhat frcm p a r  ‘to yenr bu t  i n  the  mnin has gradually 
declined f r o m a s l i g h t l y  mora than 60 per oent t o  l e s s  than 50 per oent 
c$f the runs; t h n t  t h e  population i s  now mado up of nll o lassos  from 
v i r g i n s  t o  sovwn ycjnr ropoators;  and t h a t  the  Snormont of v i r g i n  
shnd has f luo tua txd  widaly w i t h  extremely low inarements i n  1943 and 
1946. AB n oorlsoquenoo, the runs doorea’sed i n  s i z e  from about 9,000,000 
pounds i n  1942 t o  4,000,000 pounds i n  1947. Tho nvorage weichts  of 
shad, tnkun i n  1948, armpnro o lose ly  wi th  tho avornge of fornier yonrs  
h u t  thoro is n no t iooab le .d i f f e renoe  i n  tho weight of shad cf the  
s m o  length,  both mnle nnd female, t rkon  i n  1941 and i n  1948; the 
1948 f i s h  being the  hsnvier t  

Soale snmplos from eome r i v e r s  wBre inadoqunto and methods f a r  
c n l l e o t i o n  i n  thQss  a reas  must bo expanded and imprvnxl. 
nwnbor of samplos from tho 1G46 rup of shnd i n  the  Connoctiout Rivor 
ware rand but n c t  analyzed booause thoro i s  some doubt thrit t h o  oollootions 
are raprosontntive o f  the3 t o t n l  populntion. Srmplos taken frcm shn‘d 
runs i n  the Dolawaro Piver rind the  r i v e r s  i n  h r y l n n d ’ n n d  Virginin 
were too s m n l l  t o  give ro l in l> le  dntn.  Inoreased funds find personnel 
n r e  neodod t o  oover t h i s  t e r r i t o r y  a& thoroughly ns tho preacnt s i z o  
and propwed plnns f o r  t he  r o s t o r a t i o n  of  t he  f i s h o r y  warrnnt. 

Migration nnd V c r t n l i t y  of Shad. 

A l o r g e  

Fvsry year,  from July t o  Scptombor, l a rgo  sohools of shnd appear 
cff M t .  Desert  Roak, hlnino. I n  the  annun1 ropc r t  f o r  1945, tngging 
cf shnd from these sahCc1s wns prcposod i n  order  t o  dwtcjrmine t h e i r  
p c i n t  o r  po in ts  of o r i g i n ,  On August 28, 1947, 236 shnd were oheek- 

’ to.gged frcm two $OhW16 c f f  Mt. Desort Rook, By sp r ing  ninotoen of 
tho tngged shod wero rsocptured i n  r i v e r s  of  Georgia and North Carolina, 
i n  Chesapuako Pay mid i n  thc  IIudsm nnd Connuoticut r i v e r s . .  Fpparently 
a d u l t  shad from many r i v e r s  acngrognte i n  mixed sohocls t o  feed i n  
the v i o i n i t y  of M t *  Desert  Rcok i n  t h e  summerr 
tnkon o r  sum i n  tho sohools from whiohYihese shad were tnggod, Mr, 
Sonttergood r epnr t s  t h a ~  small  numbers (hundreds) of them hnve bean 
taken n e w  shore i n  he r r ing  weirs i n  summer. 
W e  n l s d  ocpturod vd t h  white b a i t  rilong the  ehorsa If Long IeXnnd i n  

lcmateil. 

No juveni le  shnd wera 

Smnll numbers (hundreds) 

’ winter ,  bu t ,  a8 yot,  no lnrga ornoont ra t ion  cf young shad has been 

b t the “re quos t of tho At lnn t io  S t a t e s  Marine Fieher ies  COmmi88 iOl l ,  
BPeoifio suggeetions wero niado for regu la t ing  the  shad f i s h e r y  (%f tho 
D@lawaro Rivor t o  p r c t o o t  it during t h e  period of r o s t e r a t i o n  when the  
b a r r i e r  of pp l lu t ion  i s  rcmoved. I t  is  impcrtont t o  s s t n b l i s h  sound 
QQnservatian prnotioos now, i n  order  t o  speed r s s t o r n f i a n  of shad ns 

~ 



ccnditions i n  the  r i v e r  prcduce 0 fr'vora nbi 

Comit teo was advised cf  t h o  cr-nditic*n l:f' the Xudson River f i s h e r y  and 
a plnn f o r  cccrdinnted research CG be pnrt ic ipated i n  by the Stntes  o f  
New Ynrk, New Jersey, and Ccnnecticut Rnd the F ish  nnd 1J!ildlif'e Service 
was presentod n t  i t s  lnst meeting. 

1 , During tho s m e r  1.f 1947 shad were rcarcd i n  ponds n t  Fa i r lee ,  
Varyland, and Harriscn Lake, Virginin., t!) bring them t o  a size  1Rrgo 
enough fo r  tagzing i n  order , t o  l ea rn  the arm a t  which shad rench maturity, 
s ince annul i  an the scales  are cbscure, and t o  t e s t  the v a l i d i t y  of 
the parent strenm theory i n  r e l a t i o n  t i 3  shad pcpulntions. 
were s t ;cr i l izod t o  r i d  them of predators, then f e r t i l i z e d  and tho l n r v n l  
shad introduced, 

which time the water tempernture was s o  lc rw  few cf tho fish survived 
the trlgging oporaticn. 

The Shad' Rcscnroh Ccmmittw o t  the  .[ , t lnntic S tn tes ,  Marine + Fisheries  

l 

The ponds 

A W i D i a l  feeding was begun 1r.te l a s t  summer but  
the young f i 4 h  did 7 g r w  1~r~,t3 enough f o r  tagging u n t i l  l a t e  f n l l  by 

This spr ing a pon'd a t  Ft. Rolvoir, Virginia,  wns stocked wi th  
Continuous feeding sinoe ear ly  shad larvae f o r  tagging t h i s  frill, 

July wi th  mcnhcdcn men1 s h w l d  bring thont t o  a f i v e  inch length wel l  
boforc cold wccther. 
s c lu t ion  a t  the pII of blood u n t i l  the wcund is healed and tagging mor- 
t n l i t y  nppeF.rs ocmplete. The rcmnining f i s h  w i l l  be l ibora ted  i n t c  
the Potcrmric River. 

Trends cf' I bundnnce o f  Shod. 

The tn@yd f i s h  w i l l  bo hold i n  tm'x of sn l ine  

Thero rrre current  catch figures f o r  thc shad , f i shery  of ths  Hudeon 
River c d y .  
Fulton Pilcrket, Hew Yctrk City. Fultcn Markat rece ip ts  oovcsr from 85 
t o  90 por cent o f  t h o  Ofitch. They do n c t  fnoludo locnl  ~0.106 up r i v e r  
or  along the New Jersey Coast. Nevertholess they o0vc)r the bulk of  
the cntch nnd hnvo the  qdvnntnge of hoina ava i lab le  c.n tha dni ly  basis  
wikhin ono c.r twc days n f t e r  the  catches u r o  made, 

These are  published dn i ly  by the Mnrkot News Servioa fo r  

The oatch cf shad i n  the Hudson, as f c l l o w d  by rotloipts on 
Fulton Market, drc;ppod frcm n hiEh cf 5,000,000 pclunds i n  1944, a t  the 
r a t s  of lbOOO,O0O pounds per yefir ' un t i l  tho 1948 senson juset past ,  
wh'on rooeigts  rC;se 263,000 pcwids nbove the 2,000,000 pounds takon i n  
1947. 

In  the Ccmnectiout River, tho l a t e s t  f i gu res  nvailnblo n re  f o r  
The catch i n  thpit yenr was thc  hiaheat  i n  t h e  h i s to ry  cf t he  1946. 

f ishery.  
1931, t h e  number of f i s h  cnught. i n  I931 being 18,000 ovmpared with 
222,000 i n  1945 knd_ 302,000 tRken i n  1946. 
f i shed  increfised from abcut 70 (1932-1942) t o  100 i n  1944, the t o t a l  
mor ta l i ty  r n t o  msnnwhile drcppsd from 80 t o  60 per oent. 
numbor of ntits was inorecoed to 136 and the follcwing. year was almost 

The trend r f  t h i s  f i she ry  has been s h n r p l y q w a r d  sinco 

Although the  number of ne ts  

I n  1945, tha 

, drublsd, being 201 i n  the aggregate.. The catch of shad par n e t  f e l l  
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off somewhct t he  l a s t  h c  of thoso  years ,  ind iont ing  t h n t  t h e  ino rease  
i n  t h e  s i ze  cf t h e  popula t ion  was n t  a lower r n t e  t h a n  t h e  increase 
i n  the number of n e t s  

The record  oa toh  of shad fcr tho Tm1nwm-e River system by blew 
Jersey fishermen, w i t h  t h e  typos end mnount cf gear employod, has boen 
brought up t o  dnto. There a re  no o f f i c i ’ a l  records  of t h o  shad cnught 
by %nnsylvania  o r  Delaware. 
O f f i c i a l s  t o  be a v a r y  cons ide rab le  p a r t  of t h e  totnl catoh,  b u t  v e r y  
f e w  shad a r e  taken by the  t h r e e  o r  f o u r  s e i n e  f i s h e r i e s  i n  Pennsylvania.  

The ontch i n  Delaware i s ’ t h o u g h t  by S t n t e  

Tho ontoh records  i n  t h e  Chesapeake Ray reg ion  o r e  n l s o  incompleto, 
hu t  those  which n r o  a v n i l a b l e  frm Service 6ouroes and the  S t n t e  of  
l h r y l n n d  Depnrtmont of Roserirch and Fduoation are tnbu la t ed  i n  ns much 
d e t n i l  as i s  c b t a i n a b l e  from f i o l d  nc tos ,  

Tnterdspendonce of  Stocks o f  Shad nlong the  ( t l a n t i o  Ccnst. 

Collr-,cticjn of do tn cm rncicil  6hp , rpka tcr i s t ics  of shnd from scvorn l  
rivers is ccmplote,  
t c  detarmins tho l i n e a r  ccmt~inc\tion cif  t h o  mop.surernents and ccunts  
which will give t h o  sranl lost  p c s s i b l e  f roquency cf m i s c l n s s i f i c n t i o n ,  
the  d i sc r iminnn t  f u n c t i o n  wi1.1 be found for t h e  d i s t i n g u i s h i n g  chnrnctor-  
i f i t i c s .  

They hnvo bcen t.fibulntod and graphad.’ I n  o r d e r  

Survey o f  Shad F isher i t i s  (If Virgin in .  

Thie study, bnsed c.n n l l  datn nvni lab le  a t  tho prosent  t ime, W ~ S  corn- 
P k t e d  nnd u r o p c r t  w i t h  rooommsndnticns f u r  f u t u r o  ocnservnt ion,  f c r  
h t t o r  ca toh  s t n t i r t i c s  rind For m o r s  intensive s tudy  of t h o  fishctry 
WQS suhmit tad early i n  1948 by Louolln E. Cable and Edgar H. W l l i s ,  



Preparn t ion  of Shrimp ”“anuscripts . 
Two manuscripts ,  ”The Shrimp F i s h e r y  of t he  Southern United S t a t e s ”  

and “Parly stages i n  t h e  l i f e  h i s t o r y  of‘ t h e  common marina shrimp, 
Penneus s e t i f e r u s  (Linn.)” havo been approved f e r  publicnticln.  The 
f c l lowing  mnnuscripts  n r e  i n  t h e  final s t n p s  of p r e p w c t i c n :  

1. 

2, 

3. 

4. 

5, 

6 .  

7 .  

8. 

Obsorvnt icns  m c e r t a i n  phases of t h e  reproduct ive  cyclfrl i n  
t h e  comon  mnrine shrimp, Penneus s e t i f e r u s  (Linn.) .  

f%gra t ions  o f  tho  c c m o n  shrimp, Penneus sc t i f ‘e rus  (Linn.)  
a long  the  Scuth  A t l a n t i c  Ccnst Q s n i n e d  by tacging  s t u d i o s *  

Migrc t icns  cf t h e  c(mic.n shrimp, Pont:eus s e t i f e r u s  (Linn.) 
RlOng t h e  I,cuisiF,na Ccnst, west  ( m i s s i s s i p p i  River ,  ns 
determined by togging  s t u d i o s .  

Tr,gc;ing s t u d i o s  or: the  cccmmcn shrimp, Penoeus s e t i f c r u s  (Linn.) 
i.n :: s c c t i r n  r f  J;ho Texas Ipishory. 

- 

Offshcrs  d i s t r i b u t i m  
s e t i f c r u s  (Linn.) ,  n s  
P e l i  can. 

The growth, l i f e - s p n n  
cOmon marine shrimp, 

c’f. t h e  ccmon  c o m o r c i n l  shrimp, Pennous 
dotormined by 6xp lo rn t inn  c f  t h e  ff.V. 

nnd woiKht-length r c lnb icnsh ips  i n  tho 
Ponneus s c t i f e r u s  (Linn.)  . 

S i z e  di .s t r ibut i .cn of the  common shrimp, Penaeus s o t i f e r u s  
(J,ir.n.), c c c u r r i n g  rilong t h e  South b t l n n t i c  Coast and c o n t r i -  
b u t i n g  f a c t o r s  

S i z e  d i s t r i b u t i o n  nnd c o n t r i b u t i n g  f a c t o r s ,  of  t h e  common 
shrimp, pennous s e t i f e r u s  ( t i n n . ) ,  occu r r ing  Filong s c c t i c n s  
of th6  Lcsui8Cana and Texns Cc:ostsa 

Conclusion cf Shrimp Tagging Experiments a long  the hqcxico-Toxas Coasts.  

T n  Narch, 1947, shrimp w e r e  tt!.gged c f f  t h e  no r the rn  c o n s t  cf 

- - 
Jrlexico t c  determine i f ‘  r: migrc*tic:n of shrimp w a s  occu r r ing  batvieon 
Mexico and Texas wntcrs .  Ths tngging  was dono i n  t h e  clrrrly s p r i n g  
s o  t h a t  i f  t h e  suspuctcd  northwcrd s p r i n g  m i g r n t i c n  wns c c c u r r i n g  
t h e  tagged i n d i v i d u a l s  would he recovered i n  the  Tcxns f i s h e r y .  During 
t h e  s p r i n g  and summer 1 4  pt!r cen t  of tho tngged shrimp wore rocovarod 
nnd, w i t h  m e  oxcopti.cn, n l l  were ti:ken n w t h  c i f  t he  p o i n t  cf re le t sc) .  
Tho longos t  ncrthvrard migrct ic :n  recc;rdcd V J G S  ( ,no c#f 172 milos, Tile 
b e l i u v e  t h i s  c l e a r l y  dumcnstrntes t h e  presonce c f n nvrthwnrd s p r i n g  
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migration from hfexioo t o  ‘Texns watersr  When 
f i shery  has dsvolcpad i n  the seRitX of 
able t c  show n southward 6nd 
seouring r o t u r n s  f r u m  the 

Bcttam Fishos cf tho  South Atlant io .  

are  hrlr. Anders 

en the  bcttam f i shes  of t h  
biens, This s 

oovering theso ohso 

Rod Tide. - 
whtcli noourrcrd a10 

inquiry wore” 

extensive water nnd plnnktaq emi 

The apparent muse of t h i s  “red t ide”  and the assooiated deat 
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SRUTION; OF SHELWIS€II$RI.ES 

ENGLbND %EL 1NVXSTIG.h TIONS 
V. L. Loasancnff, Chief. 

I 

TION, GROWTH PYTD PHYSIOLOGY OF OYSTERS 

Obse rp t i cns  On Gonad, nevelopment, ,Spawning and S e t t i n g  O f  Oysters 
Tn Lcng Xslnnd Scund., 

the slorpner of 1947 e tn t ions  were ,established n t  representat ivo 
roduoing seot ions of Long I i l a n d  Sound f o r  observations an 

This work was $hp gonad development, spawning and s e t t i n g  of oystors.  
oonductted by Lcosunoff and Nmcjkc. 
released through a s e r i e s  of b u l l e t i n s  t o  the oys te r  growers of Conneot- 
cut, L a g  Is land nnd Rhode Islnnd. 

The information obtained was 

css  cf  the oomparativoly low temperature during the pre- 
iod the cys te rs  developed o ncrmal quant i ty  of spawn and 

Se t t i ng  of oysters  bognn, as predicted began to  spawn abcu t ' Ju ly  1. 
i n  our bul le t ins ,  on July 17 and 18 and reaohed i t s  maximum i n t e n s i t y  
on July 28, dcorocshg  i d l y  a f t e r  that, The sooond penk of 

ccurred i n  Sep 
e summer was extremely l i g h t  QrSd f r c ;m a ccmmercinl pc in t  of ' 

@ e r e ,  I n  general, howe~or, s e t t i n g  during 

view was considered unsat isfactory.  
of snmples of cul toh brought i n  from d i f f e r e n t  beds by the  oyster  
g rokrs  

The laborntury examined hundreds 

a t e  i n  May and Juno of 19M ob.serva,tions on gonad dovelopment ' 

i ng  .of: OyStarS were again i n i t i a t e d  and n ro  being, continued. 

DtlVelOpment of Methods f o r  .Cultivfktion8 o f  Larvae and  Studies ( I f  

the Physiology of Larvae - DtlVelOpment of Methods f o r  .Cultivfktion8 o f  Larvae and  Studies ( I f  

the Physiology of Larvae - 
II s a t i s f a o t o r y  od f o r  rear ing oys te r  larva n the lnbopatory 

has been devc loped rry 'C. Davis By using ' the  %hob. desoribod 
by Loasanof f i n  1945 %or inducing .gonad, deye lopnebt of  oysters  during 
the winter mcnths,. and by re ta rd ing  spawning i n  the ' f a l l  by keeping 
oystqrs a t  low tempern$ure it i s '  podsible now t o  work w i t h  oys te r  larvae 
on a year-rcund ba sthod now permits inves t iga tors  t o  oon- 

iology of larvae nonsisting. i n  detormining 
a l i n i t y  and other fa&ors  needed f c r  d f ~ o l o p -  
t s tudies  are being made by Davia t o  de- 
are important i n  the feeding and normal 
ny oul tures  of miorcorganiems o m  now cul- 

oys te r  larvae f c r  s tudios  of t h e i r  mo 
been developed by Loosanoff and Dapis 

method aans i s t s  i n  s t a in ing  e i t h e r  f e r t i l i z e d  eggs, trochophore o r  
s t r a i g h t  hinge larvae with oe r t a in  v i t a l  s tn ins ,  neut ra l  rod giving 
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rapidly induoed. 
of 3OoC, f e r t i l i z a b l e  e g6 and ac t ive  s 
a f t e r  f ive days. A t  25 C, eggs and spe 

For exmplo, hy keeping the cystors  i n  a temperature 
atozba ocluld be obto‘ined 
ozca were avai lab le  nfter: 6 

days. In  some, O ~ S O E  oysters  kppt a t  high tomperntures spawned 
ne days a f t e r  hko.n frm Long Ilqlnnd Sound, where the temperature 

at t h a t  tinis, wns hpprhximnto 
gQtors*tc! cnlculato tho dny- 
gametes 

Growth of Oys t o r e  .. 

Those ‘s tudios  v c l . l l * p  
ncoaed’ ’ . , .  f @r dovelobe  8 < -1 * 

v i  

df t ho  dnta c monthly growth cf cystors  in’ Milford 
arbor woro oompletod by Loc3snncff and Nembjkcc and tho  fallowing oan- 

Clueions wore  mndo ; 

Tho maximum period during whioh oys ts rs  mny grow i n  Milford 
Harbor i s  npproximts ly  of  8-months durntion, extending from AprKl 
to Ncvombor, ,both mmths inolusivu, 
rapid during Vay, June .and &ly, nndAn width; i n  June. The inpm 

Tho inoronse i n  length was m ~ 8 t  

ne t  nppr.?ciable u n t i l  July, 

i n  vclumo oontinued f r m  April  through No 
were reoorddd ‘during August; 
s a group, ohntinuod thrwgho 

s is  d i d  not i n t e r f e r e  wi th  g r  

firked in te r rupt ton  .during the spfiwning seas 

a6 the inorease i n  length an8 width 
d n o t  advorsely Bffeo t  the m t e ’ o f  i 

s h e l l  langth and volume. The chief inareaso i n  length nnd width 00 

E study t o  deterinhe the’ r a t e  of* grawt 



Studies’ of oysters  i n  wnter of different ,  s a l i n i t i e s  ranging from 
3.0 t o  27.0 p.p.t. wer l sc  perfcrmed. 
growth ooaurred. Sn , 7  p.plt. scmc cyste  fcm’ed now s h e l l  shoots. 
I n  higher srnliaities the cys tors  grew b e t t  
being recorded i n  our ncrmal wnter, s n l i n i t y  of  abou t  27.0 p , p . t .  

In 5.,0 p*.p.t.. v i r t u a l l y  no 

the most rnpid growth 

Observaticns r n  the growth r a t e  c f  Maryland and. Long 1sl.nnd 
Sound oys ters  of t h e  sane qge and .kppt under the same oonditions i n  
Milford Harbor were GC ciosanoff and Nrme jko. . The f c l l  

’‘ observations were mhde l i t y  of  t h e  Maryland cystars was 
not higher than t h a t  o f  the l o c a l  stock and the growth ro t e  of  tho 
Marylpnd oys te rs  olosely appronohed khat cf t,he Long 

Tommers, .Most bb- 

and a l l  died  w 
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Experiments aonduoted up tc: date soom t o  indioate  t h a t  tho cysters  
nc*rmolly aocue tomed t o  ocrmpnfn t i v e l y  lcw s a l i n i t i e s  
(Varyland) dc not; show mcra tclernnoe t c ~  very low B 
3.0 popmtm. than high s a l i n i t y  cys te rs ,  syoh as Long Island Sound speoimens. 
Thoso experiments, hcwmmr, will be r ema ted  before f i n a l  ocnclusions 
a r e  renohed. 

such na 16.0 p.p.tr 
i n i t y ,  suoh as. 

Rxtensive dnta wore ocllooted on t h o  r n t e  cf pumping nnd s h e l l  
movements of ~ y s t ; o r s  whioh wore exposed to changes i n  s a l i n i t y  frcm 
?70.0 popat, t o  2Om0, 15.0, loa0 and 5.0 pep,L. o r  f r e s h  wnter. A 
s imi la r  saries of experiments wae perfcrned cn oys t o r s  omdi t i rned  
i n  15.0 p.p.t. and then 8 uddsn ohangcsl i n  s4 l in i ty .  

+ Studio8 w e w  Eilso oLcpment, spnwning nnd BU 
cf spnwn prcduood by uvsters nooustomed $0 high s n l i n i t i e s  and then 
Subjaotud t o  l m e r  0ne8, O p t e r e  tnken f r m  Lcng Is land Scund scon 
a f t e r  t h e  end of t h o  hibernat?on period wertS kept i n  running f rosh  
water o r  running s a l t  water cf s a l i n i t i o s  o f  3.0, 5'0, 7.5, 10.0, 
12 .O. and 15,O p.p. t. itntil spnwning tamperuturas 'were renahed. 
t u 1 6 g i o h l  s tud ies  of gonads rf tho oysters  From frosh w n t n r ,  3.0 .and 
5.0 papet. showed t h n t  t h e i r  dovolopmeot was ar res ted ,  
funot icnal  spermatoecla and f e r t i l i e n b l e  eggs were fcmned but tho 
dcvslcpmentwns RbnCrmnl. Oysters cf 10.0 and 12.0 p.p.t. wore i 
*Q spawn, f e r t i l i z a t i o n  ooourrsd but t he  gcketes developed betker 
i n  normal than i n  roduoed s a l i n i t i e s .  

.. 

Ria-  

I n  7.5 p'opmt. 

Oysters with gonads ha l f  doveloped wer aood in low 8 
four weeks p r i o r  t o  spawningr 
pip.%, and less  hoavily i n  7.5 prpmt. * No spawning was rsoarded i n  
lower eal ini t ios . .  

They spawnad heavily i n  10.0 and 1ZmO 

' Oysters 'nenring spawning oanditions i n  Long Ishind Sound we 
P h o d  d i r o o t l y  i n  wntar cf low enLihitia8m 
spawning took plnoe i n  10.0 nnd 12.0 p.p . t .  a i d  rqediwn h4avy 
p.p . t .  No spawning took p l ~ o s  i n  lower 8a l in i t i eBm Thee8 6gr 

Sever%& dt ip  
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ncnnnl s a l i n i t i e s  a f t e r  20 days i n  f r e sh  water the oys te rs  formed 
c rys tn l l i ne  styles i n  fou r  hours,. 

If the  change frm high t o  vory ZOFI e ~ n l i n i t i e s  o r  f r o s h  water 
he oys,tsrs w i l l  r e t a i n  psiudo feces i n  themnnt le  
elees i n  the c l o a G l  chamber u n t i l  the cystem. d ie . .  

Some oysters b o p n  t c  fcrm a new s h o l l  ins ide  the.. 

occurs ,rnp&tl’ly, 
wity and t r u e  
B a rule ,  t he i r  s h e l l s  remained closed u n t i l  thay began t o  gape’ 

from axhausticn. 
o l d  one ns addi t iona l  protect ion aga ins t  the  unfnvorable environment. 

An apparatus was devised 13y means cf which s a l i n i t y  of the  water 
i oh  the oysters  a r e  kept’ i 4  bhmged grndwl ly ,  thus simulating 

the conditicns . i n  the i n t e r t i d a l  basins whsn s a l i n i t y  changes am 6 n  - 
sidemble.  
chnngad frcm 27.0 p.p.t. t o  f rosh  w n t o r  and returned t u  27.0 p.p.tr 
wi th in  the next  six.hours.  Those s tud ie s  a re  s t i l l  i n  progretssa 

Thus, within R period af s i x :  hmre  tho s n l i n l t y  may. be 

Changes i n  pH of the  she l l  f l u i d  of cys te rs  f r c m  wnter of dif-ferent 
s a l in i t i e s , ,  and spec i f io  grav i ty  o f  tha blocd of’  the oysters and body 
f l u i d  under voried s a l i n i t y  conditions w e r ~  determined. Observations 

the degree of swelling rJf oys te r  meats i n  waters- of d i f f e ren t  s a l i n - .  
lies a f t e r  d i f f e ren t  pericds rf time a t  d i f f e ren t  temperntures nro 

.,being conducted. Nany o ther  va r i a t i cns  of the problem mentirmd ,above . 
hcve been invest igated,  

PROTECTION AGAIITST 1\Tr TlJR4L RNFYIES fiND PP..Rf*SITES 

Observaticns on Starf ish. .  

During Oatabet. 1947 nnd Apr i l  1948 the  somi-annual surveys on . .  
the  d iear ibut ion  and ~cour renoe  of s t a r f i s h  c?n Conneotiout oys te r  beds 
were made by the  personnel of M i l f n r d  Laborntcry. 
those surveye were made a m i l a b l e  t o  the  members of the cys tor  in-  
dus t ry  thrcugh b u l l e t i n s  iasued by the Director  of the Zhnboratory, 

I %he information gkven i n  the, bulletsins showed the pos i t ion  of la rge  
bodies of s t a r f i s h ,  t h e i r  apprcxi’mnte tlunbers and tha d i rec t ion  i n  
whiah the mass08 i:f these pes t s  dppeared t c  be mcving? 

The r e su l t s  cf 

In general, the  s t a r f i s h  population of tho cyster-produoing seoticn 
cf Long-Islnnd,Sound showed a very sharp increase. 
c&asa was due no t  t o  the new se t .  of s t a r f i s h  b u t  t n  the movement of 
la dies of ,  starfish frm uncu1t;ivated t o  oul t ivnted cycsto 
SW 
t b m  and help them construo6 a lime sprkading apppratus 
cont ro l  cf s t u r f i s h .  

However, t h i s  in-  

o;ys&er cckpanies requested tho’ laboratory t o  dem 



been reoorded 8s ve t  i n  1948, 

Experiments on the a b i l i t y  of s t n r f i s h  t c ?  deteot  food were oom- 
I n  general, a s  P le t ad  i n  the  F a l l  of 1947 by Lwsancff and Shipley. 

nlrendy repcrted,  the r e su l t s  of the f i e l d  experiments support the o m -  
Olusions rsaohed i n  tho laborntcry t h a t  s t a r f i s h  do n c t  neoessar i ly  
loonte t h e i r  fcad by the sense p f  smell but usual ly  f ind  it by oeming 
in ocntact w i t h  i t  while orawling on the bottam. 

s Observations ccnduoted by Loosnnoff on the method by means by whioh 
the stnrfish cpens the cys t e r  showed t h a t  i t  is r a the r  improbable that 
oyster8 a re  openod by purely meohanioal means. 
numsrous cocasions t h a t  oysters  were opened by s t a r f i s h  without pulling 
t h e  s h e l l s  apar t .  It i s  believed that; i n  a t tack ing  oysters  the star- 
f i s h  farms wi th  i t s  body a small aup whioh wards off the OXOQSS water 
from the outside.  This oup is ueufllly plaoed i n  a l i ne  dividing the two 
she l l s .  
by t h o  starf ish enters  the cyrJtorl probably paralyzing t h o  musole, a f t e r  

It was observed on 

When tho oystor cpanq, n small amount cf substmoo relsasod 

* which the oystor i s  unable t o  alose the  s h e l l ,  

Studies rf Rcrinp; Spmges.  

Studies of tho l i f e  h i s to ry  and ooology of cyater-boring spon$es 
are being owduotod by Willard Hartman, a graduate s tudent  a t  Yale 
tTnivorsity, Studios on the o f f o o t  cf l aw s n l i n i t i e s  upon Cliona oelato 
and othor closetly r e l a t ed  spciaios shwed t h a t  15.0 p,p.t* n- 
s a l i n i t y  t c l e ra t ed  by spcnges, The sponge o m ,  however, onduro some- 
what lower s a l i n i t i e s  i f  exposed f o r  sho r t  periods and if the  temperaturea 
i s  oomparativoly lw, 
of Clicna have boen oonduoted and are  s t i l l  i n  prcgress. 

$rseBhoo Crabs * 

Studies on the  propagation of sponges and sokting - 
Fxperiments were ocnduotod by Loosanoff t o  detormine whether or 

nc t  herseahoe orabs, onemios of small mollusks, p r ino ipa l ly  s o f t  shel l  
Olams, mny be aant ro l led  by DDT. 
Periods of emulsicsn of DbT of  d i f f e r e n t  s t rengths .  Even after keeping 
the orabs f o r  f i v e  minutes i n  R owoentraticin of 1 p a r t  o f  DTlT'pgP 
mil l ion  par ts  c f  w n t o r  they were not affeqted. 

The orfibs were auhjsoted for d i f f e ren t  

Cul t ivat ion of cys tor  
dissima has boon osndruoted 'm study of lnrvw of 

larvae,  mwarels, s o f t  olame, Rnd m o t r  
by Harry Davis as part of trho ge 
pulooypod mollusks. 
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SkPFhKE BPY SHELL);’ 
1Vnlto.r 4. Chipnn 

GENERAL 

Xn t h o  Chesapuako Ray region the Sorvico has oont.inuod t o  a s s i s t  
the S ta t e  cJf Marylnnd i n  R prc\grm of r ehab i l i t a t ion  cf i t s  oyster  
resouroes. Pnrt ioulnr  n t t e n t i r n  has boon given t c  inves t iga t icns  lead- 
i n g  t o  t h o  devc lopen t  of nystor-seed areas . 
studios  of t h o  Sorvioo looated two large areas pnr t iou lnr ly  s u i  tab la  
f o r  the production of  seed, bno i n  Edstsrn Ray and another i n  Hullrtnd 
S t r n i t s .  
oyster larvae and spnt i n  Fnstorn Bay have b e w  made with tho ‘ r e su l t  
t h a t  muoh greator  u t i l i z a t i c n  of  tHesa valuable grounds w i l l  ba possible. 
Biologioal and eoologioal s tud ies  of the principfil publio reefs  have ’ 

beon oontinued whioh w i l l  lead t o  bo t te r  development and mnnagernctntr 
O f  oonsiderable value i s  B studs), rooently oompletsd by thu SerVioe, 
of tho e f f eo t s  of ‘  lowered a a l i n i t y  of the water r e su l t i ng  from floods, 
on the‘ dovslcpnent of cys t e r  spawn. Other ‘investigntions were made of 
the adnptatj.cn c * l  c y t o r s  t o  w n t e r  o f  lowerod s a l i n i t y ,  pnr t iou lar ly  
Qhnnges croouring i n  the  blood and. body f lu ids .  
Qotlon of al tered e a l i n i t i e s  hrvo ocneidornblo vnlus ‘to the prao t ioa l  
ogs to r  krowqrs whc f requent ly  tranaplnnt seed and a d u l t  oysters  from 
Qroas whero tho wnter i s  markedly diffferont. i n ’ i t e  8 n l t  omtent .  

Oys t o r  Crndi t i c n  8 tudies 

Previous. b ia logioa l  

Comprehensive s tudies  of t ho  ewlagy  and d i s t r ibu t ion  of 

Suoh s tudiae of ‘the 

Oyster qual i ty ,  o r  fa tness ,  vnries  on the  d i f f s ren t ’bods  and frcm 
the sam bods a t  d i f f e ren t  seasons, I n  order  t o  a s 8 i s t  tho Pystar in- 
dustry i n  producing as good n qual i ty  prcduot 8 8  poaoiblo, the SemiOe 
is carrying cn invest igat ions i n  tho f i e l d  and lnbclretory cn tho  fao tcrs  
oonoarnad w i  bh tho fa t ton ing  prooessr From t h i s  work a high y io ld  may 
bo obtained nnd methcda fcr fa t ton ing  uys t e r s  developed. 

07s t e r  Growth Studies.  - ... 
Under C(mSidQrEiti0n i s  the’  p o s s i b i l i t y  of  improving Lynnhavon 

Inlob, Virginia,  by dredging Rnd the in8 t n l l a t i o n  of j e t t i e s  providing 
an inoreasad k i d d l  f low,  The Servioo oompleted’a survey of the oyster  
beds within Lynnhaven I n l e t  i n  order t o  l ea rn  if b o t t e r  s h e l l f i s h  
Produotion oc:uld b8 sxpeoted from tho oontemplntod ohanges. 
r e su l t s  c.f these f i o l d  operntinns i t  was oonoluded t h a t  tho  improve.. 
ments planned wculd banofit  s h e l l f i s h  produotion and t h i s ,  with tha 
Qppl ioa t i rn  cf proper mothreds o f  cu l t i vn t i cn  as outl ined i n  the report  
Qf the  Serviou, w~uld allow n possible inorease i n  produotion nonrlY 
double i t s  prosunt value. 

In order tc; neoortain whether the ‘ W y l a n d  “oull” lnw requiring 
the re turn  cf  undorsized r.ysters t o  the bar has resu l ted  i n  tha develop- 
ment o f  a atook of oysters  genet ioal ly  ocns t i tu ted  t o  bo s ~ O W  
e@Qd y e t o r s  were taken frcm B bod i n  Fastern Ray nnd dividod in f@ 
aevernl grcups, 

From the 

Eaoh group was planted in e n t i r e l y  d i f f e r e n t  @nVirments, 
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i n c l u d i n g  scmo a r e a s  w i  thr  u t  t h e  Chesaponko Bay* Compnriscm c f  @cwth 
r u t e s  rf t h e  v ~ r i ( ’ u s  gr rups  and of c y s t e r s  grcwin,g. n a t i v e  t o  t h e  oren6 
c f  t r a n s p l n n t i o n  shcwod t h c t  grewth was dependent c’n ecoftbgioal f n c t c r s  
nnd t ha t  t h e  o y s t c r s  c..f Eas t e rn  Ray can a t t a i n  a grcwth oqual t o  t h a t  
cf c t h e r  w e n s I  
yet  bcen ccun te rac t cd  by g e n o t i c  s e l c c t i n n  i n  the  C R S C  of t ho  o y s t e r s  
cf t h e  Chesapeake’ Ray. 

Appnrontly tho  r o l e  of enviromment on grcwth has n c t  

S p e c i a l  S t u d i e s .  

Recnuso c f  t h e  extreme f i r e  ‘hnzard ’ r e s u l t i n g  f w m  c i l  s l i o k s  i n  
hnrbcrs ,  much work has been done i n  dev i s ing  means r.f rumcvnl of o i l  
f rcm s u r f a c e  water .  The mc SO r e c e n t  and p r m i s i n g  method developed by 
t h e  Navy i nvc lves  the  sp ray ing  r f  a f i n e  sand coated  w i t h  a l n y e r  of 
carbcm cn  t h e  s l i c k .  This corbcnized snnd ccmbines w i t h  t h e  c i l  End 
forms clumps which s e t t l e  t o  t h e  bottom. I n  c r d e r  tc answer t h e  questic,n 
as t c  t h e  t o x i c i t y  of t h e  sond and o i l  c m b i n a t i c n  tc,  aqua t io  l i f e ,  
experiments  have been ini t ia l t ;ed by t h e  Service:. 
the  o i l  i s  q u i t e  permanently nnchored a t  t h e  s p o t  6 e l 0 ~  t h e  o r i g i n n l  
s l i c k .  
p r i n t  i n  ccns ide ra t i cn8  l e a d i n g  t o  nbntemsnt i‘f G i l  p o l l u t i c n .  
tho  cfmbinot ic ,n  may be t o x i c  t;c. locr.l$zc4 bcttcm l i v i n g  forms, i t s  n o t i r n ”  
w u l d  be l i m i t c d  p r imnr i ly  tc  c e r t n i n  harbr.r m e n s  tht  nre a l r e a d y  
p r n c t i c n l l y  dcvcid c f  a w a t i c  . l i f e .  

There i s  evidence t h a t  

This a c t i o n  l i m i t i n g  t h e  mc-vement cf the  c i l  may be an impor tan t  
Although 

Crnsidornble  dcimngc w n s  done t o  tho  n y s t e r  r e e f s  i n  the  S t a t e s  cf 
Alabama, U i s s i s s i p p i ,  and Louis iana as o. r c s u l t  cf a hurricnnw cln 
September 19, 1947. Tho Se rv ice  ccnducted n ccmprehensive Gurvey of 
the  losses cf o y s t e r s  and damage t o  t h e  grounds and m d e  d e f i n i t e  recom-, 
mendaticns t o  t h e  S t a t e s  6s t o  necessa ry  s t e p s  t o  be t aken  i n  t h e  reha- 
b i 1 i t n t i . c n  c f  t h e  o y s t e r  r e e f s .  

! t t h e  r e q u e s t  c.f tho  Pnnamnnian Governme.nt t h e  Se rv ice  d e t a i l e d  
D r .  Paul  S. Galtscff t c  conduct a survey  cif t he  poa r l  o y s t e r  grounds 
a long  t h e  PRc i f i c  Cor.s% n f  Panmn w i t h  the  view of de te rmining  the  cause 
cf t h e  s c r i c u s  d e c l i n e  of  tho  y i c l d  c.f p c a r l  c y s t e r  s h e l l s .  Do ta i l ed  
b i o l o g i c c l  obso rvn t i rns  gave evidcncc t h n t  ( v c r f i s h i n g  was t h e  primary 
cnuse cf t h e  dec l ine .  There wns no evidence thf i t  tho p o a r l  o y s t e r s  
were des t r cyed  by s t n r f i s h ,  gas t ropcds ,  s k a t e s ,  o r  o t h e r  anomies, @r  
that they  mny hove bccn rrffected by  i n j u r i o u s  p n r w i t e s  r‘r d isensos  
or rlbncrmal writer crmditiclns. 
fcr r e h a b i l i t a t i c n  vi‘ t h e  p e a r l  c‘yster i ndus t ry .  

Reccmendat i (  ns ware ‘mdo i n  t ho  r o p c r t  



ICHTHYOLOGX CAL LARORA TORY 
Sarriuol Pi. Hildebrnnd,. i n  Chargo, 

Tho u s u a l  r c u t i n c  r f  thc: o f f i c e ,  which c c n s i s t e d  p r i n c i p a l l y  i n  
answcrinp; l o t t o r s  P f  i n q u i r y  nnd i n  tho i d c n t i f i c a t i t m  rf  specimens, sub- 
m i t k u d  by i n d i v i d u n l s  $ c luhs ,  commeroinl firms, s t n t e  govcrnmonts, 
Other F o d c r n l  Rovornment agoncios,  rind f o r o i g n  nat icns ,  was k e p t  up t c  
d n t o .  Tho Fodernl Ftlod and Drug Administraticn, i n  p n r t i o u l n r ,  has 
r apen ted lv  asked fc-r i d e n t i f i c a t i o n 8  r-f spooimens m d  f o r  cp in ions  cn  
n p p r r p r i n b  namtrs f o r  cannod f i sh , '  

Accounts c f  tho  Herr ings nnd he r r ing - l iko  f i s h e s  f c r  t h e  gonera l  
wcrk on thaSt 'Fishos c f  tho  Western Nc r t h  At lnn t i a " ,  t r1  bo publ i shed  by 
tho .Soars Fcundntion, Ynle ITniVarBity, wore  crmploted dur ing  tho  year.  
This wtyrk, which hns c ccupiod most c:f D r .  Hi ldcbrnnd's  timo and n t t o n t i m  
dur ing  tho  p a s t  twc yeara ,  c m s i s t s  i'f 555 type w r i t t o n  pages, 
79 spec ie s  a r e  rocc*Knizod. Detn i lod  d e s o r i p t i c n s  c f the  f cmi l io s ,  genera, 
and s p e o i o s ,  w i t h  f u l l  Hummnries rf v i r t u n l l y  a l l  t h n t  i s  kncw about  
ench spocics ,  r r r o  included.  Alsc, f u l l  synonymies nnd r e fc rences  t c  a l l  
tho l i t o r a t  ro ,  so f a r  ns k n c m  t o  thc  w r i t e r ,  ( exc lus ive  ('f scme 
Eurc iean  li crrrtturo on Clupon hnrongus) , dlmtnining i n f w m n t i r n  cn  oach 
Bpeoios a r o  givon. Keys t o  tho gcncrn nnd species a l so  n r e  furn ished .  
1 l l u s t r a t i c : n s  cf'  rill 8pcciu6, oxcspt  a fow cbscuro cnes of which nc 
Npacirncns woro nvni lnblo ,  a r c  Qt hond, m a y  rf them being now ( m e  
preprirc4d c s p e c i n l l y  f c r  t h i s  wc'rkr 

I n  i t  

- ob--- B 

Tho p u b l i c o t i o n  o n t i t l e d ,  "A Reviow c y f  t h e  Ir.mcrionn Menhaden, Genus 
B r e w o r t i n ,  w i t h  a Desor ip t i cn  of n New Specios" hy Samuel F. Hildobrand 
(Smithsonion Viso. Ccll.,  vo l .  107, NP. 1.8, 1948, 39 pages,  9 f i g u r e s )  
is nlmc-st  whol ly  n by-product of t ho  s tudy  (,f tho Amerioan he r r ings ,  
menticnod i n  t h c  prcosding  pnrngrnph. 
s l s t i n g  {if d o s c r i p t i m s  r.f a now genus and s o v e r a l  new epec ies  n l s o  i s  
i n  p r t  a by-product of tho same study.  

A asoond, paper ( i n  press) ccln- 

P f t e r  oomploting tho work cn t h e  h e r r i n g s  f w  t h e  "Fishes  cf t h e  
% s t e r n  Ncrth b t l n n t i c "  D r .  Hildobrand tu rned  h i s  a t t e n t i o n  t o  t h e  
s tudy  of  Q o c l l a c t i o n  c f  anohovios frcm scu thorn  Brazil, s a n t  by D r .  
JCAC do Pnivn Cfirvclho of  t h e  Dapnrtment r f  Agrioulturo <of Snc PaulC 
S t a t e ,  Brazil. 
and impor f sc t ly  knc wn spooies,  oncl of f o u r  a p p a r e n t l y  undescrilwd f+-rmS* 
The papor bnsud c n  t h i s  s tudy,  cf which nr. Carvalhc i s  j u n i e r  nu th r r ,  
awai ts  pub l i aa t ion .  

This i n t e r e s t i n g  onl1octic.n ccntainod specimens r f  l i t t l e  

During tho  past  qimrtt~r nr.  Yildebrand dcvc,tod ocsnsidorable t imo 
t p  t h e  s t u d y  nn unusua l ly  i n t a r o s t i n g  cc - l l ec t ion  c?f fishes from 
' rBlnra ,  Poru, made by V r .  @ t i 8  Rortcm (doeignor  and bu i ldo r  $ I f  t he  

by )!re Qnrton, who himself i s  fin i o h t h y c l o g i s t  cf reputo,  
sPeCios W C r Q  included,  of which E*r. Rnrton hns descr ibod tWC* 
cf t h e  o t h e r s  a rQ includod i n  a paper o n t i t l o d  '!On a Cn l loo t i cn  Cf 
F i shes  from TAlnrhi Peru!' by Srunuel F. Hildobrand cnd Otis Enrtcnr 
WPor w i l l  bo randy f o r  p n b l i c n t i l n  when Firlrs, Green f i n i s h e s  tho draw- 
ings  c,f t ho  now spooios .  

Rathysphoro") b The o n l l o o t i r m ,  n l thouch  small, wns o n r e f u l l y  SOlectQd II 

Nine now 
nesCr iPt icns  

This 



While s tudy ing  the f i s h e s  f r c m  T R l w R ,  Peru,  u n i d e n t i f i e d  spqcimens 
firm Panama belrnpring tc. t h e  families r ep resen ted  i n  the  Talnra  c - l l e c t i o n  
were cxcunined a t  t h e  some t ime.  Accounts cr nc.tes c-.n those were pre-  
pored f,-r t h e  supplemont t c  "The Marine F ishes  c f '  Pwmma", a wcrk 
i n t e r r u p t e d  a few ycc r s  ag" f c r  tho  apparentJy mcre uregc-nt t a s k  of 
w r i t i n g  up t h e  Clupcidne fcr  t h e  "Fishes  cf t he  1Vcr;tern Vcrth P t l a n t i c " .  

Completed d u r i n g  +;his q u a r t e r  were: Qnc drawing c?f n i x w i n a  
nemoptern, f o u r  of Etrumeus sad ina  ( inc lud jng  two rnodifj.od drawings from 
mrnero, l u c i d a  s k e t c E m t -  t h e  l n t e  W e  11. Welsh), and t h r e e  
s t r u c t u r e s  1-r p r t s  t U  i l l u s t r a t e  t h e  key t o  t h e  gonerr, f c s r  t h e  "Fishes  
of t h e  Westren North P t l a n t i c " ;  fwr drawings t f  now B r a z i l i a n  anchovies 
f c s r  Er. Hildebrand ' s  pnper w i t h  t r .  Jono do Paivn Cnrvcklho; 
two new s p e c i e s  (-if e e l s  (Kenus, Pr ivdonophis)  and of  a ne f  dragc.net 
(genus Synchircpiis)  f c r  tho paper on f i s h e s  f r c m  Talnrn,  Peru. 

drnwirqs of 

-- 
The Gulf s p e c i e s  of' t ho  fmni ly  Spnridne was worked up, and t h e  

d e s c r i p t i v e .  p w t  @f t h e  wooun t s  cf  tho  spec ie s  find genera prepnred. 
Grea t  d i f f i c u l t y  was oxporicncod i n  prepar ing  t h e  riccount of t ho  genus 
Cnllmus on? cms ide rab l ' e  time wns s p e n t  'on t h a t  genus, more so  t h m  
cn t h e  r e s t  cf t ho  f ami lyL  Through nn examinat ion c,f thcj nvQi l ab l@ 
n s t e r i a l  i t  become e v i d e n t  t h n t  a t  l cc s t  fciir sp0cicj.s o f  t h a t  genus 
cccu r  i n  the  Gulf'. However, currcr i t  occounts  rif t ho  tnxmomy cf t he  
gonus a r e  i n  such tin egregicus  s t n t e  o f  u n c e r t a i n t y  t h n t  i t  was  found 
ex t remely  d i f f i c u l t  to o l c b w a t o  usable  chnrnc te r s  f o r  d i s t i n g u i s h i n g  
the  spt'cios prcpcr ly .  f . t d2 f t e r  t h e y  werc d i s t i n g u i s h e d ,  i t  wfis u n c e r t a i n  
vrhnt whcre t h e  p rcpc r  nnmes t c  app ly  t o  them, 
all t h e  s p e c i e s  i n  t h c  Mqtivnal Museum n n d ' v i r t u n l l y  r e v i s e  the  gcnus 
t iefore a s a t i s f a c t o r y  ncccurit r-f the  Gulf specic,s could  bc prepnrod. 

Twc s h o r t e r  papers w e r e  propc.rcd f o r  soparn to  p u b l i c a t i r n .  Ono 
den l s  w i t h  t h e  fipeoics of Bothyystnma ( fnmi ly  Haomulonidac). 
descr i ' es  f i v e  new spec ie s  f rbm the  Gulf i n  tho families Sorrnnideo,  
Spar idnc  m 3  Scincnidae.  

It  was  nocessnry  t o  s tudy  

Thc c t h e r  
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