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TRAWL INVESTIGATION 
PIROGUSS REPORT 

January I ,  1965-Decder 31, 1946 

INTRODUCTION 

This progress report covers the a c t i v i t i e s  of the brawl Investigation 

staff  throughout the 1965 and 1966 calendar pears. 

Hafor f i e l d  activities drerfag this period consisted of the following: 

(1) Lrzterviewirng trawl fishermen ftm Astorlia-War~anton, HWpQrt, COOS- 

Winchester baysp and Brwkings for cat& and effort data on tho bottomfish 

and shr- f i sher ies ;  (2)  recovering tagged f i s h  from trawl vessels and 

filleting plzats;  (3) coHPectfng and analyzing shri9ap samples from the com- 

mercial shrimp f i shery  for age and growth studies; (4) obeeiafng length- 

fretpencies, sex, and age structures f r ~ a  Dover, English, and petrale  soles 
(f- 

i- and Pacific ocean perch; (5) examllnfng aniaal food landings for species 

eonopssftioa; ( 6 )  i n i t i a t i n g  'a PL 88-309 research srudy ca bot tad i sh  with 

special emphasis an Dover sole; (7) initiating a PL 88-308 research study 

oa pink shrimp; and (8) e;urvekbloncs and dosumeztatfow of foreign fleet 

InwestigatSonal w ~ r k  conducted in the laboratory coasLsted of :  (I )  

coding the 1945 and 1966 trawl catch and effort data with regard to  h~urs 

fished, area of capture, and species and poundages caught; (2) preparation 

of 1964 and 1965 qatclte and ef l fo~t  data  for PEFC a m u a l  and research sta%E 

meetings, Internstlonab Trawl Subcmdittee and c8uzaitbce meethmgs, and 

Fish Csnrmission meetings; (3) processing t a g  recovery da ta ;  ( 4 )  processing 

and analyzing sf pink shrimp and bot to~f i s 'n  market samples; (5) gathering 

i n f o m t i s n  and presenting data relative to  changes in the  trawl regula- 
i - 

tbons; ( 6 )  attending various state,  interstate, and federal fisheries 



c'  meetings relative to the trawl fishery; (7) writing and editing reports and 

manuscripts; and (8) handling budgeting and ahinistrative matters relative 

to the trawl investigation. 

PER SOHEEL 

Several changes and pramotions were made in the staff of Ottep Trawl 

~nvestigations'daring the report period. 

En Febzaaq  1965$ Gary ~ i l b u m - '  joined the stef f as an Aquatic Bb- 

elogist la Be filled &he AEC contract posttion left vacant *en Jay 0 ,  

Hoover terminated in October 1964, 'da Moveaber 1965, Robert L. Demory and 

HaBbere Bailey joined the staff on the PL 88-309 Dover sole project. m e i r  

posieions were an Aquatic Biologist 2 and an Aquatic Biologist 1, re- 

spectively. A:Lso during November, Jack G, BobLnsm was proaotad from a 

(r 
Seaior Aqtxatic BiafsgSst P to an Aquatic Biologist 2, Hie shrimp manage- 

\. 

meat duties were expanded t o  tnchda Pb 88-309 shrimp research projects, 

In I o a d e r  1965, Atrstirz B. Magi11 eszsasferred to the Water Resources 

Division. Ira :Pebr.uary 11966, James H. l9eeh.a~ assumed' the  duties of project 

Leader. The AEC sogltract tominated in Pebrtaary 1566 aad Hflbuxn was 

s h i f t e d  to a p,os i t fon  ea the  PE 88-389 shrimp progrm. He was promoted 

to a Senfor Aquatic Bie%ogis~ 1 in July 1966. Ia Oceoberr 1966, Terry kink 

was Hired as an Experimental BiologicaB Technictan E ts assist cm PL 88-309 

projects. Halbert Bailey transferred to the Fish CuHcure Division in 

B e c d e r  1866, Eis position was still vacant Decedez 39, 1966, 

Summer employees consisted ~f Bill Barss during the period Jme- 

September 1965 and 1966, Terry Link during Harsh-April 1966, and Hike 

TagPiaveneo during June-Sqeedes  1666, 



FLEET ACTIVITIES 

The markets for trawl-caught f i s h  anal n h r i q  remained good throughout 

t h i s  2-year period,  Ro Limits w e r e  placed on P a c i f i c  ocean perch. 

The v e s s e l s  landing bottomffsh and shrimp i n  1965 are l i s t e d  in Table 1 

by p o r t  of landing. Included i n  t h i s  l i s t  a re  63 vesse l s  t h a t  made one o r  

more Pawdings a t  Oregon por t s .  Those vessels t h a t  a r e  full-time t r awle r s  

are designated by a 'IT," Many vesse l s  Landing a t  Coos Bay and Brookings 

a re  of Ca l i fo rn ia  r e g i s t r y  2nd land i n  Oregon ports during t h e  shrPmp season. 

Vessels having t h e i r  home pore Fn Oregon ace designated by an "0," During 

1965 t h e  M/V Galaxy shifeed i t s  base of operationsfrom Oregon t o  Alaska. 

~ l s o  i n  1965 t h e  H/V Elav 5. sank. 

During 1966 a t o t a l  of 65 vesseEs made one o r  more landings in Oregon 

p o r t s ,  These are shown in Table 2. Curing 1946 t h e  MjV C-sldee West - and N/V 

C - Hero sank. ~ 1 1  hands were Host on t h e  Hero. 

During the sunsner of 1945, t h e  Coos Bay Seafoods plane burned and was z 

canp le te  loss. They have u t i l i z e d  temporary f a c i l i t i e s  t o  continue t h e i r  

shrimp processing. Their quick frozen fish portion praductiaa w i l l  not  be 

resrmed u n t i l  a new p lan t  is built, Construction bad n o t  started as of 

December 31, 1966. 

Staff bfologists partdcipaked in California Department of Fish and 

Game shrimp survey s m l s e s  off northern Cal i fo rn ia  i n  I965 and 1966, Several 

sampling-at-sea trtps of 1 t o  3 days were made an comerc%al trawl vesse l s  

P n  1965 and 1966. 

REPORTS 
I 

Beposts were prepared for the PLtSFC annual meetings i n  Novaber 1955 and 

, 
L~ 1966; t h e  In te rna t iona l  Trawl Technical Subcom.sittee neecings in June 1965 

and 1966; and t h e  Oregon Fish Conrrpission Biennial  Report, 1864-66, 





Table 2. List of vqsssls engaged in t ~ a w l f n g  i n  Oregon by port during 1966, , 

I 

Coos Bay and 
Astoria Newport winchester Bay Port Orford Brookf ngs 

Advance (T ,0) Barbara So Columbia (T ,0) Amak (T ,O) Bonnie C . 
Eagle (TOO) Destiny (TvO] Christ ina J. (0) Azalea Faymar (0) 
Empress (T ,O) Janet Ray Dare I1 (TvO) Bristol  Frances E. 
Jennie Deeksr (T,O) Madeline J. (T,O] Prank1 i n  (T ,O) Daphne Jefferson (0) 
Kodiak (T,O) Margaret E. (T,O) Frank Fa (0)  General Psrshing Kincheloe (T,O) 
Lynda Dawn (T,O) Miss Connie (0) Prank L ~ w e  (0 )  Golden Wsst Stephanie (T ,O) 
Margarst A. (T,O) Oregonian (T,O) Heldn Louise (T,O) Sea 
Marial P. [T,O) Paciff c Queen (T,O) Hero (TBO) 
Meldon (T,O) Rainbow (T ,O] Int repid (0) 
Mitkof (T,O) Ruth Ellen (T,O) Kangaroo (0) 
Mestueea (0) Silver Queen Karen (0) 
New Mope (8) W.C.F. No. 1 (T,O) NeB- Ron-Dic (0) 
New Mexico (T,O) Pearl Harbor (T) 
Rocloma (T,O) Pisces (T) 
Rosemn Hess (T,O] Washington ( l i t t l e )  (T,O) 
Sari Qito Q T) 
Sunrise (0) 
Thoreen ['IT) 
Tom & A l  (T,O) 
TonquPn f T , 0) 
T r n l e e  (T,O) 
Trask (T,O) 
Volhalla 11 [T,Q) 
Washington (big] (T,O) 
Western [% ,O] 

(T) = full- t ime trawler. 
T/ - (0) = vessel based i n  Oregon, 



tr 
The following papers were wri t t en  by t h e  trawl s t a f f  during t h i s  2-year 

\. 

period: 

Robinson, Jack Go New northern record f o r  ocean white f i s h ,  Oregon Fish  
Corn. Bes. Br ie f s  11(1):52. June 1965, 

Magill ,  Austin R, and Gary S. Milburn. Tagging s t u d i e s  t o  determine offshote-  
inshore  exchange of groundfisl~ off  Oregon and Washington, AEC Prog. Rep. 
No. 4, November 1965 (processed). 

Mibburn, Gary S, T a g g i ~ g  studies t o  determine offshore-inshore exchange of 
groundfish off  Oregon and Washington, AEC Final  Rep. February 1966 
(processed). 

D@m~rg~, Robert E. Inves t iga t ion  of che abundance and recrui tment of bottom- 
f i s h  of f  Oregon, w i t h  emphasis on Dover toke. PL 88-309 Prsg. Rep. Ju ly  
1966 (processed). 

Robinson, Sack G o  Study on the d i s t r i b u t i o n  arid abundance of pink shrimp, 
Pandalus jordani ,  i n  t h e  P a c i f i c  Qcean off Oregon. PL 88-309 P P O ~ ,  Rep. 
J u l y  1966 (processed). 

CriaePs, Richard B, and Jay 0, Moover, A record of BE~etmus argentus 
Jobasoa (Pisces: Diretmudae) £tom the  nor theas tern  P a c i f i c  Ocean, 

(- 
F i s h e r i e s  Res, Papers, Wash. Dept. Fisher i e s  2(4):67-74, December 1966. 

i 
Robinson, Jack 6 ,  Cruise Report 66-1, Shrimp. May 1966. 

B ~ O H J T  Robert kr Cruise Repore 66-2, Shrimp Crmfse, Pi'nase B-Fish, August 
1966. 

Bailey, Halbert. Cruise  Report 66-5, P a c i f i c  ocean Perch Survey, October 
1966. 

Baileyo Halbert ,  Cruise Eeport 66-6 ,  P a c i f i c  Ocean Perch Survey, October 
1966. 

SEXSHZC 

RespsnshbLlity for seismic probleas  wes transferred from O t t e r  Trawl 

Pnves t iga t iens  t o  Pelagic FisherLes knveseigaeio~, 

I n  1964 t h e  Fish Commission enacted an October 31-March 1 closed season 

far shrhp.  This season was in fo rce  durcrag 1965 and 1966, In additkon, the 

C Cmmissioa i n  1964 adopted a spec ia l  closed season for shrimp caught south of - 
4 2 O  001 N. L a t i t u d e ,  extending from October 1 t o  Hay E. The spec ia l  



I/- ' 
season can be modified by as  much as 60 days i n  t h e  opening, closing,  o r  corn- 

', 
bination of the  two, The special season for  shrimp captured south of 42O 008 

N o  Latbtude was closed on August 1, 1965, and August 8 ,  19660 

There were no bottomfish regu la t ion  changes during t h i s  time. DiscussSons 

were begun with industry represen ta t ives  at t h e i r  request  on -11 s o l e  limitso 

Their  f ee l ing  is tha t  100 undersized E~glish, petrale, m d  Doves sole in the 

aggregate is too ~ e s t s P c t i v e ~  

Hzrket s a q l 8 a g  was expanded i n  1966 t o  irmcletde age s ~ l i a g  for Engl.ish 

. and p e e t a l e  sole and Pacific ocean perch, Dover age sasnpliag has been coa- 

t inuous s ince  1949, but age samples s f  t h e  other spec ies  have nog been taken 

s ince  1952, The expanded program was made poss ib le  by funds from t h e  Coan- 

(- 
mercial  P f she t i e s  Research end Bevebopnmt A c t  (PL 88-309). 

k. 
Total  smp%itzg effort in 1965 resulted in  29 English so le  samptes, 28 

petrale ss le  samples, 35 Dover so le  smplea, and 38 Pciclffc ocean perch 

samples, Ira 1866 sample seee was determined by arr~;Pyzing pas t  length-ege 

frequency scaslpPes for Dover, EngBdsh, and petrale saleo The sample size was 

s e t  t o  maintatn an e r r o r  0% less then 10%. S a p B e  size by m a t h  is: Dover 

ssle, 400 scales; English sole, $50 inter~pe~ctalar bones; and p e t r a l e  sole, 

200 oeo l i ths ,  Sample size for perch was arbdemeorily set a t  400 otoHiths p e r  

month, Through December 131, 1966, nmbers of fish sampled were: 2,773 D Q V ~ K ,  

1,300 English, 1,200 petrale, aad 1,536 perch, Lengths taken with age 

s q l s s  mere than satisfled the requirements for  length frequencygr. 

Coos Bay landings Eere also sapled daring the 1966 summer season, 

Sample s i z e s  were t h e  same as for Astosiao Numbers sampled were 97% Dover, 

I- ' 200 ~rag l i sh ,  and 400 p e t r a l e ,  Perch were not  sampled there ,  



Graphed i n  Figure E arc the  length frequencies of 2,9QO English so le  

measured in 1965, The llqth-frequency distributions are graphed by manth 

by sex as web1 as by composite annual total .  The skewness to the right Ls 

partial ly  she r e ~ u l t  of an industry size 'Ebie, Soles l e s s  than 32 an are 

not considered large aough for the f i l l e t  market and are discarded at sea. 

The same sk@mess is apparmt in ehe 1966 seqles shown in Figure 2. 

Petrole sole 

Betrale sole  market smples for 9965 are sumnarized i n  Figure 3 .  A s  

with EngSfsb sole, market se.aqling for Pageh ireqtpmcles was somewhat 

redused La I966 (Pbgure 4 ) .  Thfs is the result of more effort being ex- 

pended on the c ~ 8 f e t P o n  sad  preparation of aging structures, 

C- Dover sole 

Dover solre sampling has been carried on daring the stamer months for 

the past 1% years and thlesrr&oat the year for the past 3 years. The mean 

lengths sf =alas end females, as well as the sex ratios, for these t ime periods 

are sE10'6m in Table 3 ,  The msa~hly  2nd year ly  length frequencies are plotted 

by sex for I965 in Figusas 5 arid 6 and for 1966 %n Figure 7. 

Pacific ocean perch 

A total  of 38 s a q 2 e s  was taken of market fadirngs during 1965. These 

are depbctcd in Figure 8 by month znd Figure 9 by yeare During 1966 sampling 

was suspended fa t  a shore period on p e ~ c h  whi l e  a satisfactory sexing 

technique was developed. Length frequenePes for perch by month and pear 

by sex are shorn in Figure LO, 
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\ ,  
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Figure 1, English sole Length Eseqtaer~cies by sex I n  1965 wzrket smpPesa 



Length in centimeters 

Figure 2, English sole length frequencies by sex in 1966 market samples. 



Figure 3 ,  Pekrale sole Eeagth fsequeneiss by sex %a 1965 market samples. 
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Figure 4,  Petrale sole length freqaensfes by sex fm 1946 market sunples, 



Table 3. Mean lengths md sex ratios of Dover sole 
in market samples at Astoria. 

Hem length in mn 
Wales Females : % males 

Year June-Sept Jan-Dec June-Seut Jan-Dec June- S e ~ e  Jan- Dec 



Figure 5 0  Dover sofa length frequencies by sex in 1965 market s ~ l e o ,  





Length In centimeters 

Figure 7, Dover sole length frequtmc&ee by sex in 1966 ne3rBte6: smples, 



Length in sentimeters 

Figure 8. Pacific ocean perch Length frequencies in 1965 market samples. 





Length in cewtbaceers 

Ffgure BOO Pacific ocean perch length E ~ e g a e a ~ ~ e s  by sex Ln 1966 market 
samples. 



Annual Oregon landings fram 1957 t o  1966 by species are shown in  

Table 4. T a b l e  5 presents the total  catch by international s ta t i s t i ca l  

area, hours f i shed,  and catch per hour. S t a t d d e  Imdfngs for 1965 

are above the  10-yeas everage, PezraPe sole, Dover sa le ,  and rockfish 

landings decreased i n  1965, while Eagadsh sole and rex sole reversed 

Chefs previous trend and increased, The Pacific ocean perch catch con- 

tinued b t s  sgactacuEar increase in 1969 %o a new record, The l i f t i n g  of 

EimPts on perch l a d i n g s  in 1965 aad iqroved markets aided in this fa- 

crease, Oregon landEngs dropped below the PO-year average in 1966, 

Petrsle sols end Dover sale Bandlags santinued their decreaseo English 

sole, rex sole, and rockfish landings increased, The Pacific ocean 

perch catch took a substantial drop in 1966 due t o  cmpetitioa froen a 

large Russian f leet ,  The sfaee-wide catch per hour eont%woed its factease 

i n  1365, This  can be  attributed pert ial ly  to the barge loads of PacBfic 

ocean geteh, The slight increase in the catch-per-hsns rate in 1966 can 

be attrtboted t o  a sedactioa in total af%ort and an braproved Inglfsh sole  

fishery Pate in the season. 

Astoria 

The catch rates and total Hzndfags sf Dover sale ,  English sole, and 

peerale sole have Been determined far the past 24 years for the Astozfa 

areao S h i f  ar records have been kept fox Pacif PC ocean perch for the 

past 15 pears, Tables 6 through 6 show the torab pounds landed, calculated 

number of Landings, and pounds per  significant Xsrrding for the  years 1942-66, 





Table 5. Total  Oregon trawl landings (by area  f i shed) ,  ca lcula ted  hours 
f i shed,  and catch-per-hour by I n t .  S t a t .  Areas f o r  1962-66. 

(- 
Int . Y eer 
Stat. 
Area 1962 1963 1964 1965 1966 

Pounds 
Hours 
Lbsfir 

Pounds 19500 
Hours 55 
Lbs/hr 355 

Pounds 
Hours 
Lbs/hr 

3- B Pounds 
Hours 
LbsPhr 

3-A Pounds 
Hours 
LbsPhr 

C 2-C Pounds 
Hours 
Lbs/hr 

2- B Pounds 
Hours 
Lbs/hr 

2-A Pounds 
Hours 
Lbsihr 

f -C Powids 
Hours 
Lbsfir 

S ta te -  Pounds 
wide Hours 
Tota l  Lbs/hr 



Table 6. Total pounds landed, calculated number o f  landings, and pounds per s ignif icant  landing for  
English s o l e  i n  Astorfa, 1942-66. Allocation o f  catch by area for the poriod 1951-66. I /  - 

Pounds Pounds by Area of Landings Significant Landing 
Year Landed N L S Total N L S Total N L S 

I/  Area def ini t ions:  - 
N: a11 areas north of Willapa Bay (including Willapa Deep). 
L: Cape Falcon to  Willapa Deep. 
S: a l l  areas south of  Cape Falcon, 
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Table 9. Total poungs landed, calculated number of landings, and pounds per significant landing of 
Pacific ocean parch in Astoria, and allocation of catch by area for the period 1951-66.y 

Toea1 Calculated number Pounds ~ e r  
pounds Pounds by arsa of landings s ignif %cant' landing 

Year landed N L S Total N L S Total N L S 

I/ Area definitions: - 
N: a l l  rareas north of Willapsl Bay (including Willapa Deep). 
L: Cape Falcon to Hillapa Deep. 
S: all areas south of Cape Palcon, 



m G @ 4  HE% FWD PLSEIERY 

A report on the Oregon trax2 fishery for suink food for the years 1958-65 

was prepared for Pacific Uarine- Fisheries Ccrmmisslon pubPbcation, 

The t~tal volme of whore bottomfish Paaded in Oregon f a t  use as feed 

for mink during 1865 a ~ d  11966 was 4,15 and 3,35 million pancis; respectivelyo 

The catch in 1965 was 12% of the total t rawl  landings csad in 1966 was 13Z0 

These landiugs indicate a prag~essiva decline 5.a the! hosvast of whole ffish 

for mi& E d  f ~ m  the p ~ e v i ~ u s  2 years w h e ~  3e6  dkEbon asel 6,0 d189an 

pounds were t&m, Oregon snfdc saxhers  have c~ntinued t o  increase their 

herds and a m  x e d  sixth in rnatiod" prodtactioz. In 1865, 159 @@,on 

ranches produced 389,520 gekts o~ 4,74% of the total production of15 

major states ra2sbn.g This neans that a cehcul~ked 528,6 thousand 

animls taese fed  a salcuEtsesd 18.7 rnillltcra pounds of f i sh  (essurnniq that 

(.- 40% of the ration uos f b & ) ,  Fillet carcasses or s c ~ a p  l a  the mopant of 

19,O rnilffon pounds were available also daSag t k i a  year, Hence, b t a l  

f i s h  for mL.rzls food in 1965 smuaeed t o  23,2 million p o u d s ,  The 11966 pro- 

duction figures for numbers of nabk hsbanded during the year are n o t  yet  

available, but sss&ng no chznge tpir ~t best a slight increase, t h e  fish 

reqafre~aertta far Oregea ranches &muPd nag; be avaiEable frm Oregon trawl 

produceion alone because only a calculated B6,8 aP1Pioa pounds of fjlsh 

for mi& was produced, The sh~rtzge  Gias probebly made up Stom freezer 

stocks and possibly impere6 or a cut back on mount of fish fedo 

The species of f i s h  for the 1065 end 1966 IlzndPngs in the mink food 

flesbery by port as@ itrdtcated in Tables EO isnd 11, Species cozqositfoa is  

generally deteqined by a visual e s t h a t e  of species weight in a lending 



Table 10. Total 1965 mink food landings i n  p o ~ n d s  by port 
1- 

r with estimate of species composition derived by sdmpling. 

Wincheser 
Species Astoria Newport Bay-Coos bay Total 

English s o l e  293,812 242,779 28,426 565,017 

Dover s o l e  54,433 17,987 5,103 77,523 

Petrale s o l e  

Rex sole 

h t t a r  s o l e  

Sand dab 

Starry flounder 

Miscellaneous s o l e  

Skate 

c Sablefish 

Lingcod 

Rsckf ish 

Pacific ocean perch 

Idiot , 22,039 326 7,645 20,010 

MiocePlmeous fish 12, SSP 3,302 l ,  632, 17,265 

Total 2,432,219 1,122,782 595,429. 4,250,430 

% t o t a l  landings 58.6  27, Ir P4,3 l00.0 

ti s q f e d  24-9 9.2 4,s  18.2 



<- Table E L ,  Total 1966 mink food landings in pounds by port 
with esnkmate of species caqosition derived by 
sampling, 

Winchester 
Species Astsrda N ewport Bay-Coos Bay Total 

English sole 40,080 10 992 5,282 56,354 

Dover sole 18,970 26,822 8,446 54,238 

Rex sole It4,970 23 504 44,308 182,782 

Bueeer sole 13,635 45,035 50,QOO 108 ,, 670 

Sand dab 85,190 6$367 30 163 13 1,720 

Starry fPsunder 64,450 - 1,822 66,272 

Arrowtooth flounder 1,221,414 724,284 2511,881 2,203,579 

MdsceE1aneous sole 12,273 12,980 25,253 

C' Skate 

Lingcod 

True cod 

Rockfish 

Pacif ic ocean perch 

Idiot 

Miscellaneous f dsh 0,852 2,651 1,822 

Total 1,621,353 1,109,231 621,050 3,351,634 

Z total Landing 48,4 33, % L8,S 100 ,O 



(7 at t b e  of delivery and/or by smple couaelng with weight being based upon 

average weight of the species involved in  the semple or deliveryo Lssrd%ngs 

of mink food in Astoria for the '2 years cited dropped sfgahficmely while 

landings st Newport arad southern ports xema%aed fairly c o ~ a s t a n t ~  

Canparisan of Landings by species for rthe 2 gears indicates severel 

Latesestfng facts. The take of h g l i s h  sole during 1966 was markedly 

reduced, This sole had been cont~%blating eo the a i d  fsod landhgs in 

the magnitude of 400,800 pounds annually. The 6966 saaqlhg data hdicate 

that m l y  1/10 of the previous yearas landings 0% English sole =ere marketed 

as mink food, As a corollarys the trawl fishery for market or f i l l e t  sole 

dtsriag I966 q e r i e a c e d  a record Eaglish sole catch, The total landing 

was 3,538,000 on: double the average for the past LO Yf2&gSv Goad catches 

of Zarge markeeaBPe English s ~ l e  prevailed throughout the seaso=. Law 

C eaforcment of s t a t ~ t e s  pettcalbnia~g t o  numbers of anders%sed Englhsh, Dove:, 

and petrale sole allowed LP && f o ~ d  landfngs was ahso bnstmmeata% Ita 

conserving J~venbIes. The t o t a l  landings sf Dwer sokg exbibi t  a similar 

pattern as shorn for the English so1e, In 18669 reduction to 14% of the 

A r r m o o t h  flotmdeg: coetignraes to be the mafor species Haaded in the mtnk 

food fishery, R e x  sole is second, folloxed by rock.E8sbeso Pacific ocean 

perch is no L Q Q ~ ~ X  siga%ficarit %EL the d u k  food Banndings, 

TAGGING STUDIES 

No tagging work was undertaken during t h i s  periodo Alehough no tags 

were released, recovertes sere mde from several psior t ~ g g i n g  veatuses, 

These tagging studfes are treated $ndPvidttally below, The international 

C statistical areas referred to axe shown in Figure El, 





320 
// 
'\ '- Dover sshc, April  1955 

Recoveries continue to cone in fron this deep-water tagging in  WiPlapa 

Deep, Recoveries by year by area are shown in Table 12, 

sole, May 1961 

A t o e d  sf 4,321 f f sb  were released from the John Ea. @ebb in inter- -- - 
national ~$at i s thca l  Area 2-C (Storaewalf Bank) fn Xay P96lk, T h e  recoveries 

frm these fish Ere shorn fa Table  13. 

Petrale sole, February P86Q 

A tots1 of 5,026 peerale sole was tegged in 170-200 fathsms a t  Heceta 

Bank during February and &larch 1960. A total of 350 tags had been re- 

covered by the end of 1666, Dispersion £POD the point of taggSng ranged 

from Vanccs~rgier Zslaod to Eureka, @s8ifoknfao The recaptures by year and 

C international statistfca% area are shorn in Table 14, 

uc G R O ~ D P I S H  ~ZCZATPOB STUDY 

A cooperatfve study was Lnltf zted in Hay 1861 by the Atomic Energy 

Ccmaisafon, Burem sf C m e r c f a l  Fisheries, and Oregon Fish  Cambssion to 

determine the offshore-inshore nrovaents of Dover sole  sad sablefish,  

During the period from Hay 1951 Es H s g  1364, 9,013 Dover s o l e  and 

4,647 sablefish were tagged and released a t  appr~ximetely 25-fathom inter- 

vals from 50 to 6W fathozs in a 35-nihe long area southtgese sf t h e  

Columbia River, Tagged f i s h  were! brozgbt in as pare of the catch of 

commercial trawlers. 

Of the 9,013 Bower sole  eagged, a eoeaP of 870 have been recovered 

through December 31, k966, f a b l e  95 lists these recoveries by year of 

(\ L. 

tagging, R e t m s  of tegged Dover sole show a northeasresky and inshore 



Table 12. Recoveries of  Dower sole by year by international 
s t a t i s t i c a l  area (1955 Willspa Deep tagging]. 

- 
International Recoveries by year 
stat. area 1955 I956 I957 1958 I959 1960 1961 1962 1963 1964 1965 1966 

Total 34 69 81 43 119 9 3 10 14. S 8 2 

Table 13, Recoveries of Dover sole by year by international 
statistical area (1961 Sosneus%l Bank tagging). 

frntematisna1 Recoveries by year 
stat. area 1961 9962 1943 1964 1965 1966 

"Area of tagging, 



Table 14. Recoveries o f  petrale s o l e  by year by international 
s t a t i s t i c a l  area (Febmav-March 1960r Meceka Bank tagging). 

International Recoveries bv V e W  
P 

stat .  area 1960 1961 1942 1963 1964 1965 . . 1966 

3- C 
3- 0 
3-A 
2-C 
2- B" 
2-A 
P -C 
Unknown 

*Area o f  tagging. 

Table 15, Number of Dover sole  recovered by year of tagging 
and recovery (BEC s8aady). 

1 , Recoveries by year 
tagging t a  gg ed 1961 1962 1963 1964 1965 Total 

Total 9,013 9 80 193 349 219 100 870 



c- movement during the  Late spring and ear ly  s m e r ,  An opposite movement t o  

offshore areas i s  sho-mi daring the %ate f a l l  and early winter. 

A higher recovery r a t e  was found f o r  Dover sole tagged i n  shallow 

water than for  those tagged fn deeper areas. Two fac tors  appear to ex- 

p la in  t h i s  differential recovery ra te :  (1) the  fishery is  most intense 

i n  the shallow areas during the swmer; and (2) most of the deep-water 

tagged f i s h  were males and males do not mve as far inshore a s  do the 

females, No difference in avaf l ab f l f t y  of deep-vater tagged f i sh  and 

those tagged in shtakllow w a t e r  could be a t t r ibu ted  t o  size, 

O f  the  4,647 sablefish tagged, only 21 were returned (Table 161, The 

recovery rate is iaadequate to  draw any general eoncPusfons regarding 

movements, The 10w number of recoveries can probably be a t t r ibu ted  t o  

several factors ,  bat t h e  major reasor; sppears to be the %=ck of f ishing 

[- e f f o r t  i n  the deeper waters where mse of ehe mrke tab lc  sebleffsh are 

found , 

h e  fuEP-the btolegigt and one quarter-the biologist were used on 

t h i s  s tudy ,  This study vas terminated in February 1946 and t h e  r e su l t s  

have been reported by MiPbum (19661, 

Act iv i t i es  were expanded bn 1964 by a Pacif ic  Harina Fisheries Can- 

mission financed port sampler a@ Broeikings and P ~ r t  Orford, Oregon, end 

Crescent City, CaliforniaD 

Results of markeg sampling In 1965 and 1366 are smmarized in Figures 12 

and 13. Figure 12 shows age co~nposftiron of s h r h p  a t  three major pasts  

in 1965 while Figure 13 shows &he same parameters for  1966, A strikiug 

(. fea ture  ofi these daea was the  dannrfnant 1964 year class which first appeared 

i n  cosnnarcial catch simples in September 1964 (see Figure 11, OFC Trawl 



Table 16, Number of sableftsh recovered by year o f ,  tagging 

and recovery (AEC study). 

Year of 
tagging 

Number Recoveries by year 
t lngged 1962 1963 1964 1965 1966 Total 

total 4,647 P a 1 3 4 
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shrimp Pandings in 196!i0 by port and montho 
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shrimp handed in 1966, by port and month, 
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- 
Investigations 1863-64 Progress Beport)- Et is rare that a pear class shows 

so strongly during its first year of life, sface its small slze noratally 

readers it unavailable to ccmmercial netso ThLs very abuisdant yeat class 

showed up in  1965 musually strong and coneinued to  d d n a t e  the catch 

throughout 1966 ln all areas crff Oregon, The 1963 year class, however, 

appeared t o  be very weak throughmf its l i f e o  Reatmas for the weak show- 

ing of this yeaz class are uak~om. Mo exteasfve comercboP ffishesg 

exfsted drrarhg the p a P o d  th is  yeas class was br~oded a ~ d  bow, A very 

strong 1961 yeez class, however, probably sgswaed the strong 1364 pear 

class, 

After a recard 5,477,627 p s * a d  Oregskz La.nding in 1964, dominated by 

the 3961 year class, the catch f e l l  off sharply t~ l,741,984 pounds in c 
18650 The 1965 catch was dominated by the 1964 year class  dich due to 

its very small sjize was LsrgsPy respansfb~e far processor d8ffPcwlt%es, 

B96S0 Improved Pandings and catch per effort stimulated the Efshexy tw 

%ate t o  be of rsuch bcaeffe that year, Table P f  shows catch ahad catch p e r  

efEort by port by year, Tables 18 and 19 show the  a m e  parameters far 

area of catch by naarath for 8965 and 1966, respectLvely, The much- 

bncreased eaech snd catch per effort after Juby 1966 reflects the growth 

af the I965 year class to marketable s$ae, This growth and improved fish- 

ing north sf Cape Blahaaso was preceded by a stwilar pattern in the f a s t s  

growing southern Oregen s h x b q  laaded at Port Orford and Brookings, As 

expected, cmtinued growth af the very strong 1964 year class spurred a 

c- very heal thy  1966 fishery, Emdings of 4,751,300 pounds were the second 



Table 17. Oregon shrimp landings and catchleffort by port and year, 1957-6ti0 in p o ~ d r ,  

Winchester 
Year Warrenton Newport Bay Coos Bay Popt Orford Bwokings Total 





b
M
 
0
 I 

b
s

s
 
m
o
 

d
 

o
m

 
0
 

t 
4

3
0

 
0
 CV 

D
l
-
 

m
tC

1
 

c
h

9
 

M
e

d
 

d
 N

 
N

 'e
 

W
a
c
 

W
V
)
 

M
O

I 
N

P
.7

 
d
 
L
n
 

r
c

]
~

 0
8

 
m

ln
 

b
m

 
N

o
C

, 
U

r
W

 
0
0
 

P
=

-W
 

Q
l -e

 
I
n

*
 

a
m

 
m
a
 

m
c
r, 

N
e

s
 

h
i?

 
. ,
,
 

- 
4

.
 

%
M

 
ru

le. 

- 
h

i. 
r
l
 

'.G 
a
 

M
 

C
J 

N
 



l a rges t  La his tory,  A fair-good 1965 year c l a s s  was apparently present off  

Oregon i n  19660 Despite the  healthy resource avablable off Oregm in 1966, 

northern Oregon f i s h e r i e s  based a t  Warrenton continued a t  a how Level, One 

of the  two machine processgng planes there  did  not process shrimp i n  1965 

and l e f t  t he  ahrinrp p ~ s c e s s i n g  industry i n  1966* Oaaly 73,422 pounds were 

processed a t  Warrenton bn 2965 and 102,208 pounds in 1966 despite apparently 

good market dmerrde 

This reduetion Pn p l m e  capacity a t  Wartenton was cornpeasateti Eor (io 

northern Oregon) by addit ton s f  two p h n t s  at Naqorto QPB ~ P O C ~ S S O P  began 

hand peeling shrimp P a  1964 and anether producer installed a peeler machine 

t he re  in 1966, Thts peeler =chine was t h e  fbrsa: i n s t a l l ed  on the Pacific 

Coast south of Warrenton, Newpart t o t a l  laadings wete 621,669 pounds in 

1966, Only 18,523 pounds wete Eernded a t  Newpare in 1965* A t  Winchester 

Bay, production wao haapered by the E X U L ~ . ~  shrimp as elsewhere i n  1965 sad 

was eur shor t  by t h e  loss a t  sea of t h e  k#2 - Hero ~ 5 t h  a l l  hands in September 

1966, Coo6 Bay area landings were much matler i n  1965 than 1964, a l so  

due t o  small 1964 year class shrbp. A further redueti= in catch was 

effected when the Coos Bay Seafood Ccmparny plant b~sraed i r n  t k e  summer af 

1965, It cozatiaued t o  pracess shx@ a@ a CharBeaton plant the  rest of 

1965 and a f t e r  n e e s s a q  pHene hproeremes~ts processed shrimp a t  a sanewhat 

accelerated ra te  in 1966, Petexscan Seafoods Campany built a modern plane: 

a t  Chaol.eston end processed shrimp fo r  the first t h e  i n  83660 Cape 

Fisheries, Into of Port Orfsrd processed sbr- i n  1965 and 1966, No 

s h r h p  had been processed there  piriaz t o  1965, although they had been 

Banded and transshipped t o  e ther  po r t s  fo r  prosessieg, 



Brookings Fisheries,  Inc, continued t o  process shrimp a t  BrookBngs"in 

1965 and 1966* Several California processors bought shrimp a t  Brookings, 

Port Orford, and Charleston; these  were trucked south f o r  processing. Same 

shrimp were trucked froin Charleston t o  Wewport and Winchester Bay, Except 

for Warrenton, where very sharp demand fox: trawl vessels exis t s ,  the ptos- 

p e t s  a r e  bright for continued growth of the Oregon shrimp fishery, Prob- 

l e m s  a t  Warrenton are currently caused by a l i m i t e d  rrtmber of vessels en- 

gaged i n  the bottomfish fishery resulting i n  competition for vessels by 

the  various processors there, Also no real t r ad i t i on  of star- ftshing 

ex i s t s  there, and many vessel skippers defer t o  the i r  own and csewixienQs 

preference for grouadfish fishing t o  evokd the sorting problems a s s o c i a ~ e d  

with shrimp fishing, Su.rvivat of t h e  fishery at Warrenton apparently depends 

largely on a b i l i t y  eP processors t o  pay p~emium prices t o  Sisbewoen fos 

C thear  catches, 

PUBLIC LAB 88-309 STUDIES 

Shriq study 

On October 29, 1965, a study submitted by the  Oregon Fish  Ccmmissiori to  

determine t h e  dfstribrrtj ls~ and abwdzmce of pink shrimp off Oregon was ep- 

proved, This study was designed es determine vhere shrimp are fmnd off 

Oregon and to cEost some gaps bn oar howledge of shr*hp dis t r ibu t ion  in 

areas other  than eumerciaE~y fished areas, Ve sass hoped t o  estimate the 

standing crop of shrimp sctuaPLy present off  Qregm, Comrterciisl f ishery 

monitoring has given US knowledge sf c ~ p a r ~ o f w e  abunada~ce from year t o  year, 

area t o  agea, and period to perfsd, but has nee given us data oa absolute 

abundance. It hes  been f a p o s s i b l e  to determgne what propartion of t h e  

resource has been harvested, Also, catch/effort data used for abundance 



indexes have been at t h e s  more a measure of avai labi l i ty  than of abundance, 
J 

A third major objec t ive  of t h i s  study was Lo measure the presence or abm- 

dance of shrimp age groups too small to b e  retained in  the cmenrcial  nets. 

se nets  are by lsw no mailer than 1-l/&fnch mesh; irt practice most are 

of 1-l/2-inch mesh. We bow that most shrimp less than %2-moaths old,  and 

many between 12- and 18-mmths o l d  are not retained i n  thesk nets,  There- 

fore, research gear was designed vZth mesh mall mou& t o  capture all 

available year clbasses. By this =sans we can get an e s t h a Q e  of the abun- 

dance of various younger age groups and the gmpact of the fishery up= 

them, W e  hope to measure total  mortaLity of these y o q e r  age groups also, 

An additional benefit of this study was the data report currently in 

press. It includes a l l  length-frequency and sex ratio data c o l l e c t e d  by 

the Fish Ccmmissfon since 1951 by area a ~ d  mneho Two cruises have been 

C completed, one done i n  March 1666 w i t h  two chartered trees01 vesereEs; the 

other between September 30  and N e v d e s  9, B866, with one chartered vessel ,  

The spring cruise surveyed. the  entire coast ef Oregon betveen 50 end 125 

fatlrms, The fa11 crutse, due t a  bad weathesr, S U H V ~ ~ C Q  about 42% of the 

area surveyed ia Harch 1966, Cruise rqmrts have been published and re- 

su l t s  have be- published in quarterly a d  an annual reparC: for t h e  Bureau 

of Carranercial Fisheries, 

Shrhp were found in  NarcEa 2966 nearly the length 0% Orqpno They 

were particulerly abuadant between the Bague River and Cape BBanco; Cape 

Blanco 2nd the Umpgua River j off Newport; and ftcm Cspe &oaksort to the 

CaSuuzbia River, In the Hast area, hcmever, only a few Perge tows showed 

'shrimp9 The total popta2aitien was estimaeed a t  23.8 nfiLBfoa pounds, Year 

c l a s s  composition by  eight was 13, 82, and 4 for the %965$ B964, and 
I 
\ I963 year c lasses ,  r e spec t i~e 'ky~  By spmlaer the c q s s i t i o m  was 24,74, 
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C - and 2% for the 1965, $964, and 1963 year classeso The age conposition 

varied from area to area, as d i d  average size as shown in T a b l e  20. 

The Pall cruise showed shrimp t o  be abundant in  a l l  areas surveyed, 

Hajar chanses i n  distribution and abundance w e r e  evident south of the 

Rogue River end north of Cape Lookoue, where s h r i q  were especially abun- 

dant and widespread, Toter estimated crop, including t h e  1966 yeer class, 

was 42,2 million pwtzds, Asstajnfrsg the u~sumeyed areas to contain equal 

poplabations as those -Ha March, zBe sota.1 fall 1866 Oregon shrimp popula- 

t ioa was 58,O million poundso The spring-fall differences in paplation 

may be due t o  the folZowing emsons: (1) en tanderesehate ia re~rahern 

Oregon in March 8966; (2) movement of shrimp isto the area south of Cape 

Blanco after the spring cruise, poss%b2y fron efP CaPiforenta; ead (3) 

growth of the  1964 year class. 

c- Length frequencies showed sone striking differences between sstoaE age 

composition and that derived itom coimercfek saqliag (Table 21). The 

major difference was bzl the L+ age group (1965 yeer class); this age group 

i s  almost unavablab8e to  the iishestqr in Earch, but had F3eem.e nearly 10056 

available t o  the fishery by September, 

A trip t o  KasLtsna Bay, Alaska, was made i n  August 1960, Procedures 

and techniques by Bureau of Camercfnl Fisheries tessarcbers were obsagpred 

and results  discussed, The BGF vextical dllstr5bottoa stm&y these apn p a c i a l i d  

shrimp was the reason for t h i s  trip, We hope t o  incorpssate techniques 

and ffndiags into reecatsB on pink shrimp off Oregon, 

Bottmfish study 

r% Esvember 4, 1965, a project was approved to  study recruitment, 

/ 

t\ 
abundance, and year class strength of Dover, bgSiaD,  and pctrale soles and 

Pacific ocean percb, Emphasis is on Duver sole since there is a continuous 



Table 20, Estimates of shrimp population off dregon in 
I966 with age and sex composition by area, 

&timate Age coaposl tion Sex compoqition Size 
Area Cruise (Ibs) 1966 1965 1964 1963 Male Trans.. Fern. Shl.ifnpp'bb 

1 Spring .ls10Ss050 0 15.2 82.6 2.2 48.6 7.6 43.8 126 
Fa l l  7,779,500 77.6 13.1 9.3 0.0 89.6 0.9 9.5 337 

2 Spring 14,851,370 0 25.5 72.0 2.5 58.9 6.4 34.7 160 
Fal l  - 

3 Spring 954,960 0 57.8 39.8 2.4 49.0 3.1 27.9 192 
Fa1 % - 

4 .  Spring 2,825,172 - 0 2.2 95-0 2.0 56.9 13-6 29.5 f 37 
Fa1 1 2,730,285 15.3 20.9 63.5 0.2 58..7 8.8  41.3 121 

5 Spring 4,092,412 0 2 6 . 2 7 3 . 0  0.8 5 9 . 8 1 2 . 6  27,6 109 
Fal l  31,718,050 2,5 26.8 70.4 8.4 49.6 0.0 50.4 109 

Table 21. Age and sex composition of the March 1966 shrimp cruise samples 
and the March w d  September 1966 comerciaL catch sm.pPes [Area 2).  

Age composition Sex composition Size 
Sample type Month 1+ 29 34- Male Trans. Fm, shrimp/ hb 

Research March 25.5 '72.0 2.5 58-9 6.4 34.7 160 

Commercial March 4.4 93.1 2.5 35.9 1.2 62.9 129 

CommerciaB Sepeember 35-14 62.5 1.7 43,8 8.7 47,5 104 



/. .. , ... data ser ies  since 184g0 Juvenffe work has been Limited t o  Dover, English, 

and petrale,  again with emphasis on Dover, 

A major problem encountered a t  the start was ta  develop a technique of 

aging Dover soLe by the  scale method, Although scales had been in use 

since 1957, interpretation of: scales was erroneous, This project was near 

completion on December 31, 1966. 

A data report sf Eagth frequencies ard ege-length frequencies of Dover, 

EnglisEa, and petrale sole  and PzcPfic ocean perch mrket: smples was coctpilecl 

and is in press, 

Several cruises were cumpleted, Bottornftsb pstsonnel participated i z  

two shrimp C P T U ~ S ~ S ~  m e  Dower sole cruise, and ELX cruises on Pacific ocean 

perch, Dover sole were collected on a11 cruises except those for  Pacific 

ocean perch, As e resul t ,  depth dfstributfsn of juveniles has Beea es- 

tablished, 3uveniIe Dover sole occupy a rather  narrow depth range, b e -  

year-sld f i sh  in July were f o n d  frm 12 t o  70 fathoms with greatest  labun- 

dance a t  30-39 fathoms (Table 22). LBn November, 2-yaar-sld f i s h  were found 

from 40 t o  90 fathoms with greatest  abundance a t  50-59 fe&haaso 

The perch cruises  were zddBtlonaP t o  our norraal duties, Catch rates 

obtahed were g l ~ ~ e n  e@r the American delegation psicar t o  the  f i she ry  talks 

i n  Hoseow, These data were coanphz'ed with catch rates prior t o  Russian 

Pishkng on the sane grounds, 

FOREXGH FISHIEG 

During the Lest few days of Harsh 1966, a f l e e t  sf BrPassian bishkng and 

support vessels appeared off the  Pacific northwest coastn In A p r i l  and Hay, 

the Russian f l e e t  mowed into the erea off Newport9 Oregu~l~ and started f ish-  

kng on rockfish, Pacifdc ocean perch was the p r h a r y  species la the ir  catch, 

In osder t o  assess t h e  impect of the foreign f l e e t  upon the  dcmestic industry, 



Table 22. Percent of juvenile Dover sole (<IS em) 
by depth strata.  Dash (-) indicates no fishing. 

- 
Depth strata Month of catch 

/fathoms) July 1966 October 1966 

100- 109 

110-119 

120- 129 

No. tows 



r the Fish C a m i s s i ~ n  of Oregoni together w i t h  s i s t e r  agencies imzediately set 
I 

\ 

i n  motion a three-point program: (I )  surveil lance of the foreign fleet; 

(2) coordination and exchange of information with industxy; and (3) in i t i a -  

t i on  of b i l a t e r a l  t a l k s  with the USSR. Otter Trawl Investigation par t ic ipated 

in  the first two points  of the program. 

Between May and Hovember, e%&t pa t ro l  f l i g h t s  from Por t  Ange3Les, 

Washingtcm, a d  one patrol fPLght from Astoria were made with the Uo So 

C o s s ~  Guard, In addition, two OFC char te r  flighes ware asade from Astorhao 

Three sea pa t ro l s  from Wescpcrrt, Washgagton, and one sea patrol from Astoria 

were made aboard ctnerctered vesselso me sea patrol was made wbth the U, So 

Coast Guard aboard the USCGC Yaco~aa~ ObscnatPsns were also made durfag 

s ix  rockfish surwey cruises, one Dover S Q X ~  cruise, one shrimp survey, an% 

one AEC cruise cornducted by t he  Buraera of CmmerciaP FPsheries. 

(1 From June t a  D e s d e r ,  a3 frateragency a d  agency-l~dastry meetings 

were attended, Seven QP these meetfags ware sponsored by the Bureau of 

Cae;ranercial Fisheries, three by the Pfs0 C o x d s a i o a  ~f Oregon, and three 

by National Fishemen and Wives, 

Several naan-maths of effsrt were s p a t  in coaductlng aad erna2yeiag 

rockfish surveys and 2n assemblfng catch a d  effort  infomarion for Pacif ic  

ocean perch during 1964-66, This inf~mstkon was given t o  Limeskcan 

par t ic ipants  a t  the USSR-USA f i she r i e s  meetingso 
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