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Groundfish and Shrimp Investigations 

Annual Report 

January 1, 1970-December 31, 1970 

Introduction 

The t i t l e  of the investigation was changed from Otter Trawl Investiga- 

t ions t o  Groundfish and Shrimp Investigations. Jim &ehanws t i t l e  was 

changed from Project Leader t o  Program Leader. Jack Robinson was designated 

Project Leader for  management s tudies  and Bob Demory w a s  designated Project 

Leader f o r  research. Meehan, Robinson, Demory, Lukas, and Forsberg were 

transferred t o  the  new laboratory i n  Newport. Mike kiosie vacated the Aquatic 

Biologist I posit ion on the PL 88-309 shrimp study i n  July. 

Seasonal employees included Meyer Ueoka f o r  the April-September season 

in Coos Bay and John Johnson during the June-September period i n  Astoria. 

Oregon's trawl f l e e t  increased t o  93 vessels i n  1970 (Table 1) .  

Reports 

Reports were prepared fo r  the PhlFC annual meeting held i n  November a t  

Palo Alto, California, and the International Trawl Fishery Technical Sub- 

committee meeting i n  July at San F~ancisco,  California. 

The following reports were published during 19 70 : 

1. Demory, Robert L. Investigation of the abundance and recruitment 

of bottom f i sh  off Oregon, with emphasis on Dover sole. PL 88-309 

Annual Prog. Rep., August 1970 (processed). 

2. . Report of cruise 69-5, lingcod tagging. Fish 

Corn. Oreg., February 1970 (processed). 



2. 
Table 1. Vessels Landin Groundfish and Shrimp i n  Oregon 

i! by Port by F i s  ery, 1970 

Boat 

Amak 
Aquari u s g  
Arney P.lJ 
Azaleau 
Barbara S . g  
Betty A. 
Bonnie C . g  
Bristol 
Cari ca 
Christina J. 
Christy 
Columbia 
Coolidge 11 
Coral S e a y  
Corsair 
Daphney 
Dare I1 
Defender 
Destiny 
Donna 
Donna B. 
Elaine Dell 
Empress 
Estep 
Fargo 
Faymar 
Flo-N 
Francis E.lJ 
Frank F. 
Frank Lowe 
Gal lent  Maid 
General Pershing 
Guide 
Harmony 
Helen Louise 
Intrepid 
Irene Kay 
Ironsides 
Jaka- B 
Jefferson 
Jennie Decker 
Jul- EL/ 
Junior 
Kangaroo 
Karen 

Port of Landing Fishery 
A G 1 q . c  P B S G Boat 

I 

Karen Ke l lyy  
Kathy Jo 

fincheloe 
Kodiak 
~i t u y a u  
Madeline J. 
Margaret A. 
Margaret E. 
Marian F. 
Mart 1 e 
Mildred 
Miss Connie 
bliss Yvonne 
M i  tkof 
Morning S ta r  
Nel Ron Dic 
I 
Nes tucca 
New Mexico 
ocean spray. 
Ore goni an 
O r i  onl/ 
Owners J o y y  
Pacif ic  
Pacif ic  C r y e r y  
Pacif ic  Hustler 

I Pacif ic  Queen 
Panda 
Paul C.lJ 
Pisces 
Rainbow 
Rose Ann Hess 
Ruth Ellen 
Sea Breeze I1 
Sea MasterIJ 
SeallJ 
Si l ve r  Queenu 
S t ephan iey  
Sunward 
Tradewind 
Tralee 
Tras k 
Tre go 
Tom 4 A1  
Washington (Big) 
Washington [Li t t le)  
U e s  t ern 
Western Vain 

Key lJ Out-of-state boat B = Brookings 
A = Astoria-Warrenton S = Snrimp f ishery 
G = Garibaldi G = Groundfish 
N = Newport x = Delivered i n  t h i s  port  
C = Coos Bay-Ninchester Bay * = Home port  f o r  Oregon boats o r  
P = Port Orford main port f o r  out-of-state boats. 



. Report of cruise 70-3, deep water Dover sole. 

Fish Comm. Oreg, , July 1970 (processed). 

. Report of cruise 70-5, deep water Dover sole. 

Fish Comm. Oreg, , July 2970 (processed), 

and Brent 0, Forsberg. Report of cruise 70-8, 

deep water Dover sole. Fish Corn. Oreg., July 1970 (processed). 

, Report of cruise 70-11, 

techniques for proposed charter work. Fish Comm. Oreg., December 

1970 (processed). 

Forsberg, Brent 0,  Report of cruise 70-6, rex sole tagging. Fish 

Conan. Oreg., July 1970 (processed). 

. Report of cruise 70-10, rex sole tagging. Fish 

Comm, Oreg., July 1970 (processed), 

. Report of cruise 70-12, pre-season albacore. 

Fish Comm. Oreg., July 1970 (processed), 

tbsie ,  Michael. Report of cruise 69-6, shrimp. Fish Comm. Oreg., 

February 1970 (processed). 

11. . Report of cruise 70-4, shrimp. Fish Connu. Oreg., 

Apri 1 1970 (processed). 

12. Lukas, Gerald. Report of cruise 69-4, shrimp. Fish Comm. Oreg., 

February 1970 (processed). 

13. . Report of cruise 70-1, shrimp. Fish Comm. b e g . ,  

February 1970 (processed) . 
14, . Report of cruise 70-2, shrimp. Fish Comm. Oreg., 

April 1970 (processed). 

15. . Investigation of the abundance and distr ibut ion of 

shrimp off Oregon. PL 88-309 Annual Prog. Rep., August 1970 

(processed). 



16. . Report of cruise 70-7, shrimp. Fish Comm. Oreg., 

September 1970 (processed). 

17. , Report of cruise 70-9, shrimp. Fish Comm. Oreg., 

November 1970 (processed), 

18, Meehan, James M. Boat charter,  PL 88-309 Annual Prog. Rep., 

August 1970 brocessed) . 
19. , et aZ. Trawl invest igat ion progress report. 

January 1, 1967-December 31, 1968. Fish Comm. Oreg., Res . Div., 

Ju ly  1970 @recessed) . 
20. Niska, Edwin L. The Oregon trawl f i shery  f o r  mink food, 1958-65, 

PMFC. Bul. 7:89-101, 1969. 

Regulations 

The s t a f f  recommended FCO action t o  support the  Cal i fornia  Area A closure 

a t  a public hearing i n  August. The FCO closed Oregon landings of shrimp 

caught south of 42O00' N. l a t i t ude  e f fec t ive  August 22, a f t e r  the California 

quota was f i l l e d .  

Groundfish Fishery 

Landings 

Annual Oregon landings f r o m  1961 t o  1970 by species a re  shown i n  Table 

2. Table 3 presents the t o t a l  catch f o r  1966-70 by internat ional  s t a t i s t i c a l  

area (Figure l ) ,  hours f ished and catch per  hour. State-wide landings f o r  

1970 a re  below the 10-year average. There was a substant ia l  decline i n  the 

rockfish landings. Dover so le ,  rex sole ,  lingcod, sablef ish,  and animal 

food landings a lso decreased i n  1970. English sole,  pe t r a l e  sole ,  s t a r r y  



Table 2. Yearly Oregon Trawl Landings from 1961 t o  1970 
(landings i n  thousands of  pounds) 

Year Mean 

Species 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1961-70 

English s o l e  
~ o c k  s o l e  
Pe t r a l e  so l e  
Dover s o l e  
Rex s o l e  
S t a r ry  f Lounder 
Other f l a t f i s n  
Pac i f i c  cod 
Lingcod 
Sablefish 
?ac. ocean perch 
Other rockf ish  
Misc. species 
Dogfish 
Animal food 
Reduction use 

1,716 
25 

1,835 
5,554 
1,215 

25 1 
506 

47 
1,084 

135 
940 

5,101 
4 

Tr. 
2,599 

4 5 

Total 25,398 31,691 29,924 31,290 33,226 25,789 20,745 20,899 21,057 20,044 26,006 

Tot a1 ho~:rs 29,929 35,254 32,412 31,312 29,254 23,676 20,183 24,456 25,692 27,587 27,976 

Cat ch/hour 86 3 899 92 3 999 1,136 1,089 1,028 855 81 8 72 7 9 34 

L/ N e u  category introduced in 3965, previousZy inctud-ed ~ t h  dsceZZaneous fish. 



Table 3. Total Oregon Trawl Landings (by area fished), Calculated Hours Fished, 
and Catch Per Hour by Internat ional  S t a t i s t i c a l  Areas f o r  1966-70 

--- 
S t a t i s t i c a l  Year Mean 

Area 1966 1967 1968 1969 19 70 1966- 70 

Pounds 
Hours 
Lbs/Hr 

Pounds 
Hours 
Lbs/Hr 

Pounds 
Hours 
Lhs/Hr 

Pounds 
Hours 
Lbs/Hr 

Pounds 
Hours 
Lbs/Hr 

Pounds 
Hours 
Lbs/Hr 

Pounds 
Hours 
Lbs/Hr 

Pounds 
Hours 
Lbs/Hr 



Table 3. (Continued) 

International  " -  -_- 
Statistical 

Area 

I ear Ele an 
1966 1967 1968 1969 1970 1966- 70 

1-C Pounds 279,000 280,000 418,000 335,000 375,000 337,000 
Hours 456 432 5 72 85 3 1,021 667 
Lbs/Hr 612 648 731 39 3 367 SO5 

State-wide Pounds 25,789,000 20,746,000 20,899,000 21,057,000 20,044,000 21,707,000 
Total Hours 23,676 20,183 24,456 25,692 27,587 24,317 

Lbs/Hr 1,089 1,028 85 5 81 8 72 7 89 3 



Figure  1. Chart of Pacific Coast Showing International Statistical Areas 



9. 

flounder, sand sole,  Pac i f ic  cod, and Pac i f ic  ocean perch landings increased. 

The state-wide catch r a t e  continued its decrease due t o  t he  decline i n  rock- 

f i s h  and animal food. 

The catch r a t e s  and t o t a l  landings of Dover, English, and pe t r a l e  so l e  

and Pacific ocean perch f o r  t he  years 1952-70 a re  l i s t e d  i n  Tables 4 through 

7. 

Market Sampling 

Sampling e f fo r t  i n  1970, resu l ted  i n  48 English so l e  samples, 57 pe t ra le  

so l e  samples, 47 Dover s o l e  samples, 17 Pacif ic  ocean perch samples, and 46 

rockfish composition samples. 

The mean length and sample s i z e  f o r  English, petra le ,  and Dover sole,  

and Pacif ic  ocean perch by sex, month, and area of catch, are l i s t e d  i n  

Tables 8 through 11. 

Animal Food Fishery 

The purpose of t h i s  phase of the  invest igat ion is  t o  determine the 

species composition of whole f ishes  landed annually as animal food. Animal 

food landings f o r  1970 are  l i s t e d  i n  Table 12 by species by port .  

Investigation of trawl-caught f ishes  landed as mink food, f o r  the  year 

1970, indicates  a fur ther  decline i n  t h i s  f ishery (Table 13). h e  1969 

landings of 2.7  mill ion pounds dropped t o  2.1 mill ion pounds i n  1970. Approx- 

imately 120 ranches i n  Oregon ra i sed  mink during 1969, and by the end of  1970, 

t h i s  t o t a l  had dropped t o  approximately 90 ranches according t o  Wallace Hall 

of Forest Grove. Thereare no da ta  on number of animals husbanded, but pre- 

sumably, large herds were reduced because of t h e  f a i l i n g  American market 

caused by in f lux  of  imported furs  from Asia and Europe. 



Table 4. Total Pounds Landed and Pounds Per Hour Per Signif icant  Landing by Internat ional  
S t a t i s t i c a l  Area for Dover Sole, 1959-70 (catch i n  thousands of pounds) 

Year of Annual 
Landing 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

Mean 3-C 3-D 1-C 
C/E 

445 

369 

348 

326 

344 

346 

368 

394 

418 

414 

459 

370 

5-A-B 2-A I 2-B 
Area of Catch 

2hC 1 3-A I 3-B 
Catch 

0 

27 

0 

3 

6 

31 

9 

37 

2 

1 

2 

3 

Catch 

0 

2 

0 

5 

1 

29 

98 

82 

87 

177 

119 

135 

Catch 

0 

2 

0 

0 

0 

0 

7 

0 

0 

1 

1 

19 

0 

0 

0 

0 

0 

3 

0 

0 

1 

50 

9 

2 

C/E 

- 
204 

- 
81 

na 

306 

153 

na 

na 

na 

na 

na 

C/E 

- 
na 

- 
956 

58 

na  

305 

382 

376 

4 5 7  

333 

235 

/C/E 

- 
na 

- 
- 
- 
- 
na 

- 
- 
na 

na 

848 

C/E 

528 

412 

405 

440 

555 

408 

379 

572 

649 

477 

Catch 

0 

3 

7 

98 

34 

163 

177 

270 

56 

178 

770 

359 

Cat@'C/E,Landing 
I 

- 4,543 

C/E 

245 

336 

242 

289 

181 

312 

310 

na 

377 

213 

333 

336 

- 
- 
- 
- 
na 

- 
- 
na 

352 ' 

na 

na 

Catch 

$1 

94 

101 

41 

90 

90 

29 

6 

89 

140 
i 

33 

91 

C/E 

- 
n a  

307 

60 

126 

337 

473 

326 

480 

458 

240 

5,208 

4,054 

4,455 

-5 ,345  

5,529 

3,631 

3,493 

3,555 

4,325 

5,554 

5,538 

Catch 

2,279 

2,326 

1,944 

1,937 

942 ,241430  

2,281 

1,242 

1,069 

1,532 

1,985 

2,968.625 

3,257 

C/E 

423 

369 

349 

345 

316 

384 

448 

364 

315 

334 

328 

Catch 

360 

534 

259 

478 

501 

722 

598 

346 

235 

261 

115 

138 

C/E 

275 

262 

183 

246 

232 

304 

247 

26C 

271 

20C 

12C 

Catch 

1,853 

2,220 

1,743 

1,893 

2 5 0 2 , 4 7 2 3 3 2  

2,210 

1,471 

1,683 

1,563 

1,532 

1,537 

1,534 



Table 5. Total Pounds Landed and Pounds Per Hour Per Significant Landing by International 
Statistical Area f o r  English Sole, 1953-70 (catch i n  thousands of pounds) 

Year of  
Landing 

1959 

1960 

Annual 
Landing 

1,615 

2,454 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

Mean 
C/E 

324 

3Q9 

3- 
Catch 

0 

12 

259 

260 

241 

225 

265 

417 

321 

255 

233 

240 

Area of 
D 

C/E 

- 

na 

1-C 
Catch 

0 -  

0 

3-A 
Catch 

1,363 

1,627 

103 

179 

0 

0 

0 

0 

0 

0 

0 

1 

0 

3 

2-B 
Catch-C/E 

107 

234 

2-A 
Catch 

0 

0 

. 

C/E 

- 

C/E 

363 

368 

C/E 

- 
- 

Catch 
1 5-AtB 

1,411 

1,251 

904 

960 

2,424 

1,237 

993 

948 

746 

3- C 
catch 

0 

3 

218 

284 

- 
- 
- 
- 
- 
- 
- 

na 

- 
na 

0 

11 

6 

34 

32 

74 

91 

102 

42 

41 

3- 0 
CatchlC/E 

104 

198 

CatchlC/E 

0 

0 

278 

259 

301 

381 

503 

354 

280 

251 

248 

C/E 

- 
na 

1 7 3 5 9 1 8 7 2 1 3 1 1 1 1 6 0 1 , 2 8 6 2 7 4 1 8 8 3 2 0  

183 

252 

233 

174 

212 

198 

207 

198 

225 

496 

255 

124 

150 

455 

342 

280 

156 

444 

I 2-C 
Catch,C/E 

41 

380 

80 

37 

115 

93 

75 

34 

57 

202 

97 

- 

203 

63 

124 

189 

273 

446 

434 

111 

107 

300 

372 

- 
- 

83 

74 

99 

195 

279 

269 

317 

171 

141 

57 

90 

64 

34 

86 

290 

615 

119 

291 

0 

0 

0 

0 

0 

0 

0 

19 

1 

1 

0 

0 

2 

12 

12 

18 

0 

0 

1 

6 
i 

386 

214 

132 

195 

460 

272 

240 

335 

262 

391 

401 

389 

435 

590 

538 

268 

409 

324 

- 
- 
na 

141 

na 

252 

- 

- 
na 

na 

241 

307 

309 

397 

406 

310 

293 

247 

255 

- 
- 
- 
- 
- 
- 
- 

359 

na 

na 

1,789 

2,296 

1,948 

1,562 

1,678 

3,538 

2,304 

2,360 

1,716 

1,884 



Table 6. Total Pounds Landed and Pounds Fer Hour Per Signif icant  Landing by Internat ional  S t a t i s t i c a l  
Area f o r  Pe t ra le  Sole, 1959-70 (catch i n  thousands of pounds] 

Year of  
Landing 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

Annual 

1,275 

2,147 

1,838 

2,606 

2,295 

1,877 

1,838 

1,837 

1,771 

1,653 

1,835 

2,141 

Mean 
C/E 

334 

323 

243 

269 

228 

222 

257 

249 

237 

220 

269 

240 

Area of  Catch 
3- D 

0 

6 

0 

0 

0 

T r .  

0 

0 

0 

16 

0 

11 

3- C 

0 

5 

31 

0 

3 

13  

52 

29 

7 

1 

1 

19 

3- B 
C/E 

- 
na 

na 

- 
n a  

na 

536 

na 

na 

na 

na 

na 

3-A 
.. 

- 
- 
- 
- 
- 
- 
- 
na  

na  

na 

na 

- 

I 5-A-B 2-C 

- 
na 

- 
- 
- 
na 

- 
- 
1 

186 

- 
na 

2-B 1-C 
C / E ~ a t c h a n d i n ~  

0 

0 

0 

0 

0 

0 

0 

1 

2 

28 

3 

0 

2-A 

528 

936 

919 

2761,321297 

1,361 

1,091 

684 

1,048 

2151,061300 

801 

930 

849 

- m C / E v m ~ a t c h  

187 

494 

511 

594 

321 

379 

644 

449 

365 

350 

234 

269 

22 

50 

54 

27 

39 

39 

9 

7 

80 

142 

28 

108 

291 

297 

239 

246 

242 

300 

283 

228 

257 

231 

538 

646 

315 

623 

534 

271 

369 

239 

213 

241 

319 

583 

600 

302 

344 

195 

298 

243 

224 

174 

336 

317 

0 

0 

0 

4 

11 

19 

27 

31 

25 

31 

37 

36 

na 

na 

162 

271 

226 

106 

na 

na 

na 

na 

na 

154 

330 

396 

185 

220 

234 

169 

214 

219 

129 

352 

370 

259 

0 

6 

8 

37 

26 

65 

53 

33 

18 

33 

283 

266 

- 
- 
- 
na  

108 

60 

183 

127 

na 

136 

61 

92 

- 
na 

120 

na 

82 

209 

243 

169 

183 

205 

308 

284 



Table 7. Total Pounds Landed and Pounds Per Hour Per Significant Landing by Internat ional  S t a t i s t i c a l  
Area f o r  Pac i f ic  Ocean Perch, 1959-70 (catch i n  thousands of pounds) 

Year of 
Landing 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

Annual 
Landing 

2,472 

2,734 

4,569 

5,789 

7,982 

9,548 

'13,660 

4,518 

1,706 

1,649 

940 

1,595 

1-c 
Catch 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

Mean 
C/E 

628 

640 

702 

625 

733 

787 

1,173 

1,092 

663 

553 

430 

735 

C/E 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
na 

- 

2-A 
Catch 

0 

0 

0 

1 

2 

1 

Tr. 

21 

0 

0 

23 

Tr.  

2-B 
Catch 

446 

141 

408 

931 

2,505 

420 

170423  

218278 

127308  

C/E 

- 
- 
- 
57 

589 

na 

- 
na  

- 
- 

214 

- 

C/E 

376 

261 

554 

4494552,534 

537 

835 

926 

2474021,032 

Area of 

Catch 

1,435 

1,154 

2,165 

3,610 

3,755 

1 ,9569098 ,8471 ,5442 ,681  

2,177 

450 

335 

416 

Catch 

0 

141 

0 

0 

5 

62 

133 

138 

6 

2 

9 

901 

Catch 
3-C 

C/E 

- 
1,067 

- 
- 
na 

392 

375 

605 

na 

na 

na 

3,481 

3-D 
Catch 

0 

115 

0 

0 

0 

0 

13 

0 

0 

1 

9 

64 

3- 
Catch 

4 

130 

28 

33 

167 

829 

30 

22 

16 

55 

0 

2 

B 
C/E 

na 

993 

268 

1,413 

429 

744 

690 

na 

na 

1,129 

- 
na 

2-C 1 
C/E 

823 

623 

692 

1,009 

1,000 

922 

747 

320 

477 

418 

1 
C/E 

- 
na 

- 
- 
- 
- 

324 

- 
- 
na 

na 

996 

3-A 
Catch 

587 

1,053 

1,968 

6082,772 

3,267 

2,310 

1,132 

324 

120 

46 

73 

Catch 

0 

0 

0 

0 

0 

86 

0 

608 

81 

851 

236 

12 

C/E 

587 

734 

774 

682 

630 

574 

806 

1,221 

826 

353 

323 

195 

5-A-B . 

C/E 

- 
- 
- 
- 
- 

1,089 

- 
4,780 

524 

1,095 

740 

196 



Table 8. Mean Length and Sample Size  of English Sole 
by Area of Catch by Month and Sex for 1970 

Table 9. Mean Length and Sample Size  of Petra le  Sole 
by Area o f  Catch by Month and Sex f o r  1970 

Month 

January 
February 
March 
Apri 1 
May 
June 
Ju ly  
August 
September 
October 
November 
December 

Month 

January 
February 
March 
April 
May 
June 
Ju ly  
August 
September 
October 
November 
December 

Area 3A I Area 2B 
Mean Length 

9 8 

Area 3A 

Mean Length 

9 d 

Sample Size 

9 $ 

36.2 
34.0 
35.2 
34.7 
33.8 
36.1 
37.5 
36.2 
37.6 
35.8 
36.7 
35.7 

Area 2B 

Sample Size 

? 6 

36.4 
35.1 
35.7 
36.9 

36.5 

83 
117 
111 
147 

78 
145 
139 
116 
150 
128 
144 
99 

32.3 
31.0 
31.8 
30.7 
30.4 
32.3 
34.6 
32.5 
33.0 
32.5 
32.2 
33.4 

Mean Length 

? d 

4 7 
138 
153 
202 

75 

I 

34.7 
32.6 
31.9 
32.0 

33.4 

16 
39 
40 
57 
25 
5 7 
10 
33 
55 
24 
19 

5 

43.1 
39.5 
42.0 
42.0 
40.7 
40.0 
43.4 
43.1 
42.4 
42.8 
43.1 
42.5 

f Sample sl ze 

9 6 

Mean Length 

9 0" 

3 
13  

7 
8 

2 8 

36.8 
34.0 
33.9 
37.0 
39.2 
37.5 
38.2 
37.9 
37.9 
37.4 
37.8 
35.6 

7 6 
142 
69 

115 
93 

102 
114 
127 

84 
86 
77 
27 

38.7 
38.2 
37.7 
38.8 
39.4 
40.3 

Sample Slze 

9 d" 

2 8 
61 
33 
87 
5 7 

100 
83 
71 
6 8 

116 
73 
22 

36.7 
35.8 
35.3 
35.8 
36.0 
37.3 

8 7 
125 
135 
137 
123 
101 

6 3 
79 
66 
15 
2 8 
52 



Table 10. Mean Length and Sample Size of Dover Sole 
by Area o f  Catch by Month and Sex f o r  1970 

Area 3-A 
Sample ' S i z e  

9 cf 

Area 2-B 

91 
125 

Jan. 
Feb. 
March 
April 

Mean Length 

? 8 

Area 2-C 
Sample Size  

0 '9 

Mean Length.Sample 

0 8 

May 
June 
July 
Aug . 
Sept. 
Oct . 

42.6 
41.0 

Size  

9 8 

351 
277 
177 
364 
152 

1 40.8 163 

Nov . 
Dec. 

43.4 
39.7 
40.1 
40.0 
39.4 
40.3 

38.0 
37.4 36.1 

37.3 
38.5 
37.9 
39.3 
37.8 

50 
70 

110 
80 

186 
167 
104 

36 
104 
275 

4 8 
40.6 
40.9 
41.6 
41.8 
40.4 

40.3 

38.2 
36.7 
37.4 
36.3 
35.9 
36.5 

36.8 
149 
123 
123 
136 
48 

230 
188 
212 
211 
230 
194 

41.0 

35.8 129 



Table 11. Mean Length a d  Sample Size of Pacific Ocean Perch 
by Area of  Catch by Month and Sex for 1970 

Month 

Jan. 
Feb . 
Mar. 
April 

&nth 

Jan. 
Feb . 
Mar. 
April 
May 
June 
July 
Aug . 
Sept. 
Oct . 
Nov. 
Dec, 

Area 3-B 

?.day 
June 
July 
Aug . 
Sept . 
Oct . 
Nov . 
Dec . 

Area 2-C 
Mean Length 

2 d 

Area 3-C 

Area 3-A 
S~unple'Size 

0 8 

- 
. - - 
. - 

Area 3-D 

- - - 
- 

Mean Length 

4 0" 

- - 
- 
- 

Mean Length 

9 8 

5- 

- - 
- - 

- 
- 
- 

38.2 
35.8 - 
- 
- 
- 
- 
- 

Sample Size 

9 d 

Mean Length 

2 c? 

- 

- 
- - - 
- - 

40.4 
37.9 
39.5 - 
- - 

Sample Size 

? 8 

Mean Length 

9 B 

- 
- - 

36.5 
34.9 - . 

- - - 
- 
- 

- 

Sample Size 

9 d 

68 - 
- 
- - 
L 

- 
- 
I 

- 

- 
- - 

100 
148 - 
- 
- 
- 
- 
- 

32.9 
39.9 

- - 
- 
- - - 

36.8 
37.2 
37.8 - - 
- 

- 
- 
- - - 
IC 

232 
232 
180 - 
- 
- 

- - - - - 
- - 

43.3 - - 
- 
- 

Sample S i z e  

9 d 

- 
.. 
- - 

109 - 
- - 

- 

29 
53 

57 - 

- 
- 

- 

34.3 
38.2 

- 
- 
- - - - 

168 
165 
120 - - - 

- 
- 
- 
- 
- - 
- 

38.4 - 
- 
- - 

- 
- 
- - 
- - 
- 
59 - - 
- 
- 

- 
- 
- 
- 
91 - 
- 
- 

46 
47 

L - 
- - - 
- 
- 
- 
16 - 
- 
- 
- 

- - 
- 
- 
- 
- 

d - 
- 

- - - 
- 

35.6 - 
- - 

75 
177 - 
- 
- - 
- - 

- 
- - 
- 
- 
- 
- 
- 

37.0 - - - 
- 
- - - 
- - 

- 
- - 

- - 
- 

36.9 - 
- - 

39.3 - 



Table 12. 1970 Animal Food Landings i n  Pounds 
by Port by Species 

Winchester 
Species Astoria Newport - Coos Bay Total 

English so le  
Dover so le  
Petrale  so le  
Rex so le  
Butter so le  
Sand so le  
Sand dab 
Starry flounder 
Arrowtooth flounder 
Misc. so le  
Skate 
Sablefish 
Lingcod 
Other rockfish 
blisc. f i s h  
Unknown 

- 
SO, 603 

421 
2 10 

4,897 
1,612 

Total 1,651,225 282,894 116,866 2,050,985 

Table 13. Yearly Oregon Animal Food Landings from 1966 t o  1970 
(landings i n  thousands of pounds) 

Species 1966 1967 1968 1969 1970 i966- 76 
verage 

English so le  56 465 405 
Dover so le  54 212 1 39 
Petrale  so le  16 147 72 
Rex sole  183 306 155 
Sand dab 132 179 140 
Starry flounder 66 5 5 25 
Butter sole  109 101 88 
Arrowtooth flounder 2,204 2,208 1,089 
Rockfish 292 81 307 
Skate 163 1 31 366 
Other 7 7 202 110 

Tot a1 3,352 4,087 2,896 2,678 2,051 3,013 
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This is  emphasized fur ther  by the  f a c t  t h a t  30 ranches pel ted out com- 

plete ly .  Clatsop County had 26 ranches i n  1969, and only 16 remained by 

the end of 1970. The demand f o r  animal food has been likewise substan- 

t i a l l y  reduced. 

Sampling o f  species composition of the animal food landings shows a 

d ra s t i c  decline i n  the prime mink food f i sh ,  the  arrowtooth flounder. 

Landings of t h i s  species declined from 961 thousand pounds i n  1969, t o  

425 thousand pounds i n  1970. No obvious reason f o r  t h i s  decline is 

apparent. Fishermen who normally de l iver  t h i s  f i s h  remark t h a t  it has 

become increasingly harder t o  locate. Some believe the Russian trawlers 

are, i n  par t ,  responsible f o r  the decline, Arrowtooth flounder i s  taken 

a t  a depth range from 40 t o  ZOO+ fathoms, well within the range fished by 

USSR and Japanese trawlers. The e igh t  year  annual average of  turbot  

landings f o r  the  period 1958-65 was 2.4 million pounds. 

Tagging Studies 

A t o t a l  of  2,537 r ex  so l e  was tagged o f f  the Columbia River during 

April-June 1970. A t o t a l  of 175 yel lowtai l  rockfish was tagged o f f  Coos 

Bay during March 1970, Returned f i s h  w i l l  provide information on stock 

movement. 

A t o t a l  of 661 Dover s o l e  was tagged i n  deep water (out t o  350 fathom) 

off  Coos Bay i n  January, 14arch, and December 1970, Returns from this 

tagging w i l l  a i d  i n  determining the  interchange between deep-water and 

shallow-water stocks o f  Dover sole.  

Recoveries made from several  p r i o r  tagging s tudies  a r e  t rea ted  indi-  

vi  dually below. Internat ional  s t a t i s t i c a l  areas referred t o  a re  shown 

i n  Figure 1. 



Dover Sole, Way 1964 

DuTing this period, 2,697 Dover s d e  were tagged and released f r o m  

47 t o  200 fathoms southwest of the  Columbia River. A t o t a l  of 652 tags  

had been recovered through December 31, 1970 u a b l e  14). 

Dover Sole, November 1967 and April 1968 

A total  of 1,494 Dover so l e  was tagged off the  mouth of the  Columbia 

River i n  depths of 40-215 fathoms. Table 15 lists the  recoveries by year 

o f  recovery and in te rna t iona l  s t a t i s t i c a l  area. 

Lingcod, September-November 1969 

A t o t a l  o f  58 lingcod was tagged off the  Columbia River i n  depths of  

32-55 fathoms, A t o t a l  o f  5 t ags  had been recovered through December 31, 

1970 (Table 16). 

Shrimp Fishery 

Management 

A record 59 vessels  delivered 13,733,806 pounds i n t o  Oregon por t s  

during 1970 (Table 17). This was 25% more than the  previous record landing 

(1968) of 10,976,300 pounds, 31% more than the  1969 landings (10,504,823 

pounds). Continued abundance of shrimp, especial ly  the  1968 year c lass  

(age group 11), asld record market demand ea r ly  i n  the  season contributed 

to the  record 1970 fishery.  Fishermen received 144 per  pound i n  1970, 

compared t o  124 per  pound i n  1969, even though a severe market slump i n  

May continued through Ju ly  i n  south and south-central Oregon por ts .  

Ex-vessel value of the 1970 catch was approximately 1.8 mill ion dol lars .  

About 90,000 pounds of  shrimp were captured o f f  Oregon i n  February 

1970, during the  Oregon closed season (November 1-February 28). This was 



Table 14. Recoveries of Dover Sole, by Year by International 
S t a t i s t i c a l  Area (AEC Study) 

- 
International Recoveries by Year 

S t a t i s t i c a l  Area 1964 1965 1966 1967 1968 1969 1970 Total 

TOTAL 270 172 8 2 62 35 13 18 65 2 

Table 15. Recoveries of Dover Sole by Year by 
International S t a t i s t i c a l  Area 

International Recoveries bv Year 
S t a t i s t i c a l  Area 1968 1969 1970 Tot a1 

3A 

TOTAL 

Table 16. Recoveries of  Lingcod by Year by 
International S t a t i s t i c a l  Area 

International Recoveries by Year 
S t a t i s  tical Area 1969 1970 Tot a1 

TOTAL 3 2 5 



Table 17. Annual Oregon Shrimp Landings by Port (195 7- 703 
i n  Thousands of Pounds 

Coos Bay - 
As t o r i  a Winchester Port 

Year Warrenton Garibaldi Newport Bay Orf ord Brookings Total 

287 0 
400 lbs.  0 

6 0 
84 0 

4 31 0 
8 86 19 

1,570 0 
4,414 405 

92 5 180 
2,800 665 
2,653 784 
4,122 1,271 
3,696 74 
4,923 1,231 

5-Year 
Mean 
(1966-70) 1,905 - 2,053 3,639 805 545 10,068 

delivered i n t o  Washington by Oregon vessels and transshipped t o  Oregon for  

processing. Following a request by the FCO, t h e  Washington Department of 

Fisheries issued an emergency order  t o  r e s t r i c t  shrimp caught south of 

45'15' N. l a t i t ude  (Oregon-Washington boundary) from being landed i n  

Washington p r i o r  t o  March 1, 1971. The order was s imi la r  i n  nature and 

function t o  those issued by the  FCO f o r  several  years (including 1970) with 

regard t o  t h e  northern Cal i fornia  f i shery  (area 18). I t  was the first time 

Washington has done such an act i n  Oregon's behalf. 

Catch S t a t i s t i c s  

Landings were above average a t  every por t  except Garibaldi and Brookings, 

where landings were about average. A record landing w a s  made a t  Coos Bay- 
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Winchester Bay - 4,923,000 pounds (Table 17). . Much of t h i s  catch was made 

i n  March and April before market problems severely cut back production. The 

slump also affected Brookingst processors and effected a l a t e  start there .  

Improving market conditions showed i n  increased production a t  Coos Bay and 

south during August (Table 18). The market problems did not a f f ec t  northern 

Oregon processors s ignif icant ly ,  and monthly landings a t  Newport, Garibaldi, 

and Columbia River por t s  were la rges t  during Hay-July. Much of the increase 

i n  mid-season catches there  were due t o  improved f i sh ing  and weather con- 

d i t ions  over pre-May conditions. 

The most important f ishing development i n  1970 came at Port Orford where 

a f t e r  a record 1968 fishery,  shrimp could scarcely be found i n  1969 o r  much 

of 1970. 

Table 19 summarizes monthly catch, e f fo r t ,  and catch/effort  i n  each state 

area of  catch (Figure 2). In  August 1970, shrimp became available i n  Area 20 

(Port Orford), and between August 20-October 9, 1,550,400 pounds were taken 

by 17 vessels a t  a catch r a t e  exceeding 1,200 pounds per  hour tow. The 1968 

year class  dominated landings, but t he  1969 year c lass  contributed s ign i  f i -  

cantly also. The 1970 year c lass  (0-age group) appeared strongly i n  October 

catches (personal communication, numerous fishermen) and should show strongly 

i n  1971. 

Other areas o f f  Oregon a l so  were good producers i n  1970, with the 

exception of area  28 ('Tillamook Head), where catch and catch/effort  were 

subs tan t ia l ly  below 1969 levels  (Table 201, but close t o  the long-term mean 

i n  both catch and catch/effort  (601,300 pounds; 497 pounds/hour i n  1970 vs. 

616,700 pounds; 506 pounds/hour mean f o r  1957-70). The 1970 catch was, 

however, much below the 1966-70 mean of  1,050,800 pounds (619 pounds/hour). 



Table 18. Monthly Landings and Fleet  Size  by Port  i n  1970 

Port  
Astoria Garibaldi  Newport Coos Bay Orford Brookings Total  

March C 197,627 240,087 100,759 761,746 0 0 1,100,219 
V 7 3 9 2 8 0 0 38 

April C 278,127 119,255 293,034 1,392,519 6,900 0 2,089,835 
V 7 4 12 32 1 0 45 

May C 400,578 491,787 289,359 330,227 0 36,795 1,548,746 
V 7 8 8 2 1 0 4 44 

June C 752,418 211,962 501,272 356,418 0 0 1,822,070 
V 9 6 1 3  1 3  0 0 3 3 

Ju ly  C 441,150 163,105 680,694 222,243 0 118,024 1,625,216 
V 7 6 15 12 0 3 32 

Aug. C 318,358 203,516 598,833 635,851 313,000 215,975 2,285,533 
V 4 3 11 17 10 9 4 1 

Sept. C 161,132 169,460 321,007 837,624 770,400 157,000 2,416,623 
V 4 3 6 19 1 3  11 42 

Oct. C 83,508 1,740 210,799 386,767 140,600 22,150 845,564 
V 3 1 5 1 3  9 5 3 1 

Total C 2,632,898 1,400,912 2,995,757 4,923,395 1,230,900 549,944 13,733,806 
V 12 8 2 2 35 1 3  14 59 



Table 19. Oregon 1970 Catch (C), Catch for Yhich Effort i s  Known (C,), 
Effort, and Catch/Effort by Area 

OFC 
Stat ist ical  

Area March April May June July August September October Totals 



Table 19. Continued 

OFC 
S t a t i s t i c a l  

Are a March Apri 1 May Jpne July  August September October 

TOTALS C 1,100,219 2,089,835 1,548,746 1,822,070 1,625,216 2,285,533 2,416,623 845,564 
Ce 1,097,626 2,029,580 1,469,766 1,743,261 1,607,972 2,196,983 2,211,244 766,130 
e 1,836 2,574 2,627 3,331 2,843 3,444 3,158 1,362 
c/e 59 8 79 0 5 20 523 565 638 700 564 

Totals 

e - (n)N = number vessels i n  parentheses; hours towed. 
V - number vessels.  



Figure 2 .  Chart of Pacific Coast Showing-State Statistical Areas 



Table 20. Annual Oregon Shrimp Catch and Catch/Effort by Area of Catch (thousands of pounds) 

Area of  Catch 
Year 32 30 J,/ 28 2 6 24 22 2 1 20 19 18 



Table 20. (Continued) 

Area of Catch 
Year 32 30L/ 28 26 24 2 2 21 20 19 18 

Mean C2J 53.6 152.5 616.7 1,176.6 702.3 1,581,s 576,O 574.4 20F.1 292.4 
C/E 529 428 506 508 496 4 70 5 85 66 7 5 80 612 

1/ Areas 30 and 29 mdined .  
M%a?z C3 C,@ caZcttZai5ed starting &$h firs* year i n  &?hioh tandings trem m#&d per m a .  

2 Area 32 1963-70 mem on2y. 



Area 24 (Cape Foulweather) produced record catch and catch per  e f fo r t  

i n  1970, ref lect ing a possible general southward s h i f t  of shrimp within the 

northern Oregon beds (24-26-28). A t o t a l  of 2,207,600 pounds w a s  taken f r o m  

area 24, a t  a catch r a t e  of 675 pounds per hour tow. 

Area 26 (Cape Lookout] produced 2,915,800 pounds (560 pomds/hour) down 

f r o m  1969 (3,852,100 pounds], but well above average. 

Fishing was more o r  less  continuous throughout the northern Oregon areas; 

probably populations within areas 24, 26, and 28 are a s ingle  population. 

For tha t  reason, length-frequency graphs were pooled fo r  these areas. 

Area 22 produced a record 4,686,900 pounds (plus an additional 200,000 

pounds i n  area 21). Areas 22 and 21 probably include a s ingle  population. 

L i t t l e  o r  no difference i n  age and sex composition i s  apparent between them, 

Catches off Washington to ta led  475,200 and 787,100 pounds i n  areas 32 

and 30, respectively. Catch of f  California (area 18) totaled 168,000 pounds. 

The catch o f f  California, plus t ha t  i n  area 19 (southern Oregon) totaled 

309,900 pounds (141,900 i n  area 19) which when added t o  California deliveries 

of shrimp from these areas, added up t o  3,996,900 pounds. 

The California quota (3.4 million pounds) was thus considerably exceeded 

i n  1970 from these areas. Oregon closed the season f o r  area 18 catches i n  

August a f t e r  the California quota was f i l l e d  and t h e i r  season closed. Some 

fishing i n  area 19 continued i n t o  September; most Brookings (and some 

California) vessels sh i f ted  t h e i r  e f fo r t  t o  area 20 a f t e r  the jo in t  closures 

i n  area 18. 

Biological Work 

Most biological work was r e s t r i c t ed  t o  market sampling of commercial 

catches a t  As to r ia ,  Newport, and Charleston. Length- frequency dis t r ibut ions 
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by sex a re  summarized i n  Figures 3, 4, and 5 (areas 22; 24-26-28; 18-20-30, 

respectively).  

Area 22 catches (Figure 3, Table 21) showed dominance of  the  1968 year 

c lass  throughout the  year, with a strong showing of the  1969 year c lass  from 

August on. A few 1970 year c lass  shrimp appeared i n  catches by September, 

indicat ing t h i s  year class w i l l  probably be s t rong i n  1971. Early March 

catches were not only dominated by the  1968 year c lass ,  but by 1968 year 

c lass  females, Approximately 75% o f  these catches were 1968 year c l a s s  

females, Apparently sex segregation occurred between September 1969 and 

March 1970. By April,  sex  r a t i o  of  the  year c lass  was more normal i n  catches. 

About 82% o f  ea r ly  March-caught females were gravid; by April only 8% were 

gravid. Age II shrimp made up 91% (April) - 51% (October) of catches i n  

area  22. 

Area 28-26-24 shrimp catches (Figure 4, Table 22) were a l so  dominated 

by the  1968 (age 11) year c lass ,  but 1967 (age 111) shrimp (probably including 

a substant ia l  proportion of 1966 year c lass  (age IV) shrimp) was much s t ronger  

i n  catches than i n  area  22 during biarch and April. By July,  however, the  

III+ group had diminished t o  a r e l a t i v e l y  ins ign i f ican t  portion of catches. 

The 1969 year c lass  (age I)  appeared strongly i n  catches by June. Many 

females were gravid during March; by April 1, gravid females were r a r e  i n  

catches. Up t o  20% o f  the  1968 year c lass  apparently had spawned during the  

winter o f  1969-70 as primary females. As i n  area  22, few of the  1969 year 

c l a s s  changed sex; some o f  t he  1968 year c l a s s  a l so  f a i l e d  t o  change sex by 

October. This means t h a t  the 1968 year c lass  w i l l  contribute some f i r s t -  

time spawning females a t  age 3-1/2 during 1971. 

In areas 18, 20, and 30, l imited length-frequency da ta  (Figure 5, 

Table 23) showed dominance of the  1968 year c l a s s  (areas 18, 20) with a very 
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Figure 4. Area 28-26-24 Length-Frequency-Sex C d q s i t i o n  
by Month i n  1970 
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Table 21. Age and Sex Composition i n  1970, Area 22 Samples 
by Month, with Per Cent Gravid and Spineless Females 

Year Per Cent % Females 

Month C l a s s y  $ d Total Gravid No S p i n e s g  Remarks 

March 70 
69 
6 8 
6 7 

- 
- - s e x  segregation 
- 

Apri 1 70 
69 
6 8 
67 

- 
- sex integration 
- 

June 70 
69 
68 
6 7 

July 

Aug .3J 

Sept . 

Oct. 70 3.7 0 0 3 .7  - - 
69 41.9 0 1 . 8  43.7 0 0 
6 8 2 .8  0 48 .3  51.1 22.9 59.3  
67 0 0 1 . 5  1 . 5  20.0 80.0 

1967 year cZass includes indiv-iduaZs of  1966 yem c k s .  
2J iVo observations for sternal s p i m  made prior t o  May, 1970. 
3J 8/1-9/70 - iVo females with spines. 8/10-30/70 - No observations made. 



Table 22. Age and Sex Composition i n  1970 (Areas 28-26-24) Samples by 
Month, with Per Cent Gravid and Spineless Females 

Year Females 
C l a s s  Per Cent % No 

Month L/ ' d  6 Total Gravid S p i n e s g  Remarks 

March 70 
69 
6 8 
67+ 

April 70 
69 
68 
6 7 

May 70 
69 
68 
6 7 

June 70 
69 
68 
67 

July 70 
69 
68 
67 

Aug . 70 
69 
6 8 
67 

Sept. 70 
69 
6 8 
6 7 

kt. 70 0 0 0 
69 42.0 0 Tr.  
68 10.7 0 39.4 
6 7 0 0 7.9 

- 
Q I All males and transitional 

99.5 males possessed spines 

100.0 

- - 
0 0 

24.0 No gravid females or females 
27.7 1;::; 1 inbreed ingdres shadsp ines  

1/ 1967 year cZass includes imEuiduaZs o f  1966 year class. - 
2/ No observations for  sternal spines made prior to May, 2970. - 



Table 23. Age and Sex Composition i n  1970 for Market 
Samples i n  Areas 18, 20, and 30, with Per 
-Cent Gravid and Spineless Females 

Y e a r  Per Cent . 
Month C l a s s u  8 6 9 Total  Gravid No Spines Remarks 

% -  

July 70 0 0 0 0 - .. 
69 14-6 0 0 14.6 - - 
6 8 19-7 28.8 34.5 83.0 0 100.0 I Area 18 (PMFC 92) 
6 7+ 0 0 2.4 2.4 0 100.0 

Aug . 70 2.7 0 0 2.7 - - 
69 35.5 2.2 1.8 39.5 - - 
6 8 1.1 10-6 44.7 56.4 0 57.2 Area 20 (PkFC 88) 
6 7+ 0 0 1.4 1.4 0 100.0 

Sept. 70 2.5 0 0 2.5 - - 
69 43.6 0.1 0 43.7 - - 
68 4.2 7.9 40.2 52.3 0 59-3 1 AEa 20 (p:bm 881 
6 7+ 0 0 1.5 1. S 0 99,9 I 

Ju ly  70 0 0 0 0 - - 
69 21.0 2.5 0.6 24.1 0 
68 6.5 20.4 26.5 53.4 0 39.4 Area 30 (PMFC 74) 
6 7+ 0 0.6 21.9 22.5 0 94.2 

Aug . 70 
69 
6 8 
6 7+ 

Sept . 70 
69 
6 8 
6 7+ 

0 0 0 0 - - 
30.4 0.2 0.7 31.3 0 
11.3 15.2 18.4 44.9 0 18.9 Area 30 (PWC 74) 

0 0.2 23.6 23.8 0 94.3 

1.6 0 0 1.6 - 
37.8 0.2 0 38.0 - 
8.6 1.2 40.2 50.0 0 29.0 Area 30 (PMFC 74) 
0 0 10.4 10.4 0 98.0 

Oct* 70 3.3 0 0 3.3 - - 
69 59.5 0 0.7 60.2 0 
68 4.4 0 24.4 28.8 20-9 Area 30 (PMFC 741 
6 7+ 0 0 7.7 7.7 9.5 95.2 

1/ 1967 gem. class i n c Z d 8  indiuiduats of 1966 ye- ctass. - 



strong showing of 1969 year class males (areas 20, 30). As i n  areas 

24-26-28, area 30 catches showed a strong I I I +  group as l a t e  as August, 

probably mostly the 1966 year class. The 1970 year c lass  showed i n  September 

i n  areas 20 and 30, indicating it w i l l  be strong i n  those areas during 1971. 

Sternal Spine Observations 

In May 1970, we began t o  record the presence (or lack) of s te rna l  

spines by sex. These paired spines appear mid-ventrally on the f i r s t  three 

abdominal s te rna  of pandalid shrimps (McCrary, 1971). Males, t rans i t iona l  

males, and immature females possess them; they are lacking on most females 

which have spawned. They are  apparently l o s t  a t  the molt (during October 

and l a t e r )  preceding assumption of breeding dress (pleopods with setae)  and 

spawning. They apparently are  not regained by females a t  the post-larval 

re lease m o l t  during which breeding dress is  shed (in February-April). 

Results of our 1970 work suggested the above conclusions, along with 

McCraryvs work, primarily on PmrdaZus boreaZis i n  Alaska. 

The significance of the s t e rna l  spines a re  two-fold: (1) females which 

have spawned can be ident i f ied  from those recently completing sex change 

p r io r  to  spawning i n  the f a l l .  From t h i s ,  an estimate of second-time 

spawners can be made. (2) more precise age-identification i s  possible. 

Very small age I1  females can be separated from large age I shrimp with the 

assumption t h a t  no age I shrimp could have functioned as females. Therefore, 

females lacking spines during summer-fall which might be assigned t o  the 

age I group actual ly  are  small age I I females which spawned as 1-1/2 year- 

old females the previous autumn. Since most age I11 females have spawned 

a t  l e a s t  once, (there a re  exceptions t o  th is ,  however, noted i n  the foregoing 

text)  large age I1  females with spines may be separated more surely from 

overlapping small age I I I females. 



Results of the 1970 work are  summarized i n  Table 24, a l l  areas pooled. 

In May and June only a few females with spines were present. Some of  these 

probably were parasi t ized by a bopyrid isopod. 1971 work has shown t h a t  

parasi t ized females probably do not spawn. The r e s t  probably are ear ly  

maturing individuals completing sex change by Ju ly  1. In  July, s ign i f ican t  

proportions o f  females with spines were present, and generally increased 

thereaf ter ,  re f lec t ing  the completion of sex change by t rans i t iona l  males. 

An unaccountable var ia t ion i n  per  cent females with spines occurred between 

July and August - females with spines declined i n  August. A second decline 

occurred i n  October - t h i s  was due t o  many t r ans i t i ona l  males coming i n t o  

breeding dress and spawning, thereby losing the spines. By November or 

December, with nearly 100% of females gravid, probably few individuals 

possessed spines. This was ver i f ied  by March 1971, samples, i n  which only 

0.5% of females (most gravid o r  i n  breeding dress) possessed s t e rna l  spines. 

Table 24, The Loss of Sternal  Spines i n  PendaZus jordani 
Females i n  Relation t o  Spawning ( a l l  areas pooled) 

No. No. 
Per Cent of Females 

With Without Ovinerous o r  i n  
Month Shrimp Females Spines Spines  rei id in^ Dress 

June 3,890 1,624 0.6 99.4 0 

Ju ly  2,873 9 86 22.3 77.7 0 

Augus t 1,515 61 3 13.0 87.0 0 

September 4,548 2,237 48.0 52.0 0.8 

October 1,380 587 36.6 63.4 22.2 

1971 - 
March 1,565 908 0.5 99.5 92.5 



39. 

Tables 21, 22, and 23, show per cent of females without spines and per  

cent gravid females by month by area of catch. Most age group III+ females 

lacked spines throughout t he  year, as  might be expected from the older  

females, most of which spawned as 2-1/2 year-old females p r io r  t o  1970. The 

f e w  III+ group females possessing spines were e i t h e r  remnant portions which 

were maturing l a t e  (as 3-1/2 year-old females) o r  were parasi t ized.  Most 

females with spines were among the  1968 year c l a s s  (age 11) as might be 

expected. I f  s ign i f i can t  portions of  the  1968 year class had not spawned 

as  1-1/2 year o ld  primary females i n  the  fall  of 1969, much higher per- 

centages of females with spines would have been present i n  l a t e  1970. 

Foreign Fishing 

Groundfish and Shrimp Investigations has a four-point program involving 

foreign f i sher ies .  They are  (1) monitoring of the foreign f l e e t ,  (2) coordi- 

nation and exchange of information with o ther  f i shery  agencies, (3) prepara- 

t i o n  of  materials f o r  use by the  U. S. Department of  S t a t e  i n  un i la te ra l  

negotiations with the USSR, Japan, and Canada, and (4) col lect ion and 

compilation of biological  and s t a t i s t i c a l  information f o r  exchange with 

s c i e n t i s t s  of  the  USSR. 

Table 25 lists the average number of  foreign vessels observed o f f  the 

Oregon and Washington coasts i n  1969 and 1970, 

Meetings Attended 

During 1970, s t a f f  personnel attended 24 meetings concerned with 

f i she r i e s  on the west coast. Table 26 lists the meetings attended, location, 

date, and remarks. 



Table 25. Average Number of Foreign Fishing Vessels Obsewed off  
the  Oregon and Washington Coast by Country of  Origin 
by Month During 1969 and 1970 

Sta t e  1969 1970 
Man t h USSR Japan Total  USSR Japan Total 

Oregon 
January 0 0 0 0 1 1 
February 
March 
Apri 1 
May 
June 
July  
August 
September 
October 
November 
December 

Total Ship Months 

fiionthly Average 7.75 0.42 8 . 1 7 '  12.83 0.75 13.58 

Washington 
January 
~ e b r u &  
March 
Apri 1 
May 
June 
Ju ly  
August 
September 
October 
November 
December 

Total Ship Months 145 14 159 100 13  113 

Monthly Average 12.08 1.17 13.25 8.33 1.08 9.42 



Table 25. (Continued) 

State 1969 1970 
Man th USSR Japan Total USSR Japan Total 

Oregon- Washington 
January 0 
February 2 
March I 
Apri 1 5 
May 38 
June 47 
July 4 8 
August 37 
September 32 
October 21 
November 7 
December 0 - 
Total Ship Months 238 19 25 7 254 22 2 76 

Monthly Average 19.83 1.59 21.42 21.6 1 .83  23.00 



Table 26. Meetings Attended' by Otter Trawl Personnel i n  1970 

Meeting Location Date Remarks 

American Fisheries Corval lis 1/16-17 Oregon Chapter 
Society 

FCO- BCF Sea t t l e  1/19-20 Shrimp Gear 
Coordination 

S ta f f  Meeting Portland 2/16-18 Research Division 

Interagency Eureka, C a l i f .  2/24-26 Oregon-Cali f .  Shrimp 
Coordination S ta f f s  

Groundfi sh  Eureka, Calif .  2/24-26 Aging Techniques 
Workshop 

PMFC Portland 3/23-24 Groundf i s h  Committee 

FCO-OSU Astoria 3/ 27 Cooperative Shrimp 
Research 

US-USSR Sc ien t i s t s  Sea t t l e  4/28-29 R/V Ogan Staf f  

OTCO As t o r i  a 5/22 Budget Meeting 

Task Force ' 70 

Interagency 
Coordination 

Technical 
Sub-Committee 

FCO Meeting 

Fisherman Hearing 

Interagency 

Program Review 

PMFC 

PWFC 

Fishery Industry 
Liaison Meeting 

Newport 

Salem 

San Francisco, 
Calif .  

Port 1 and 

Coos Bay 

Astoria 

Newport 

Port1 and 

& t o r i a  

Palo Alto, Calif .  

Brookings 

Governor's Committee 

S t a t e  Land Board 

International Trawl 
Fishery Committee 

Shrimp Hearing 

Rep. Dellenback 

INPFC Discussion 

Research Division 

Advisor's Meeting 

Annual Meeting 

Annual Meeting 

FCO, M S ,  OSU, 
USCG 



Table. 26. (Continued) 

Meeting Lo cat ion Dare Remarks 

Fishery Industry COOS Bay 12/11 FCO, W S ,  OSU, USCG 
Liaison Meeting 

Fishery Industry 
Liaison Meeting 

Newport 12/14 FCO, W S ,  OSU, USCG 

Fishery Industry T i  11 amook 
Liaison Neeting 

12/15 FCO, NMFS, OSU, USCG 

Fishery Industry As tori a 12/16 FCO, NMFS, OSU, USCG 
Liaison Meeting 
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