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INTROOUCTION 

Ocean pink shrimp (Pandajus jordanl) fishery statistics were 

obtained by the Oregon Oepartment of Fi sh and W II d I i fe (ODFWl from 

fishermen ' s logbooks, fish tickets, and market samples taken by Marine 

Region personnel . Monthly catch and effort statistics, age composition, 

count per pound (grade) and incidental groundflsh landed catch were 

estimated from these sources. 

Some catch and effort statistics for Alaska, British Columbia, 

Washington, and Cal ifornla are also presented In this report . These 

data were compiled from Information gathered in written or oral form 

from the appropriate state or Canadian resource agency personnel . 

Data provided In this report sunmarlze the 1984 pink shrimp 

fishery primarily for Oregon. A brief discussion including some data 

tor other Pacific coast shrimp fisheries is provided to put Oregon's 

fishery Into perspective with the total coastwlde fishery. 
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l'HE 1984 OREGON SHRIMP FISHERY 

Catch and Effort 
Oregon pink shrimp (Pandalus iordao[> landed catch in 1984 

to'taled 4,844 'thousand pounds (2,197 mt), 26% less than the 6,547 

thou.sand pounds (2, 970 mt) landed In 1983 (Figure 1 ). This was the 

I owest season to'tal s i nee 1966 when 4,751 thousand pounds (2,155 mt) 

were landed. Astoria ranked highest wl'th total landings of 1,625 

thousand pounds (737 mt); but also the largest decline (48.5%) In 

production from 1983. Newport landings decl lned 14.9% 'to 1,276 

thousand pounds (579 mt) . Coos Bay l andings Increased 26i to 1,554 

thousand pounds (705 mt) (Table 1). 

Table 1. Annual shr imp landings at Oregon ports 1981-84 in 
thousands of pounds. 1/ 

--------------------------------------
Port 1981 1982 1983 1984 % Change 83-84 

-----------------------------------------------------
Astoria 8,061 2/ 6,232 3,154 1,625 48.5 
Garibai di 1,312 928 462 281 39.2 
Newport 7,000 4,433 1,499 1,276 14,9 
\t/ 1 nchester Bay 348 331 85 }/ 
Coos Bay 8 , 126 5 ,543 1,233 1,554 126.0 
Port Orford 4 
Gold Beach 2 
Brookings 1,065 995 114 108 5.3 

Tota l 25,918 18,462 6,547 4, 844 26.0 

-----------------------------------------------------------------l/ Figures represent only the shrimp poundage landed at each port, 
not the poundage 'that was proq)ssed <Some was transh I pped to 
other ports). 

J./ Includes 207.9 thousand pounds caught of southeast Alaska. 

}/ Less than 1,000 pounds landed. 

A total of 59 vessels landed shrimp in Oregon In 1984, 71 fewer 

than In 1983 (Table 3, Flgure 2). This was the fourth consecutive 
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Figure 1. Annual Oregon Shr imp l anded Catch, 1957-1984. 



Table 2 . Number of Vessels Del Iver Ing Shrimp Into Oregon by 
Port, 1983-84. 

----------------·----·---------------·---·-------
J:IQJ!.1§..Em:.t .I.u!.nfil§!!.! 1 I .0.Y.t:::Q.f;::.s.!.st!.!l .Tu:i:Ol 

Port 1983 1984 1983 1984 1983 1984 1983 1984 
---------------------
Astoria 21 13 20 4 9 50 18 

Garibaldi 7 10 3 17 4 

Newport 33 11 19 2 2 53 15 

WI n. Bay 5 1 6 1 

Coos Bay 39 20 13 8 13 11 65 39 

Brookings 7 3 2 12 3 

Total Oregon 112 47 

Out-of-State 
Cal lfornla 13 9 
Washington 5 3 

Total Vessels 
Del Jveri ng to 
Oregon ports 130 59 2/ 
----------------------------------·---·----------------------lf Oregon vessels which del lvered to ports other than their hane port. 

2/ Oregon double-rig count was 36 for 1984. 
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Figure 2. Annual Number of Shrirrp Vessels by Gear In the Oregon 
Shrilll) Fishery, 1957-1984. 
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Table 3. Annua l M1.111ber of Shrimp Vessels by Gear In the Oregon Shrimp Fishery, 
1957-1964. 

-----------------------·-- -------·------------------------
Gear R 1991 ng Gear Rigging 

Year Single Double Total Year Single Double Total 

-----------------·---------------- ---------------------------------
1957 7 7 1971 51 6 57 
1958 15 15 1972 57 10 67 
1959 21 21 1973 64 23 87 
1960 11 11 1974 68 49 117 
1961 11 11 1975 37 43 ao 
1962 29 29 1976 36 48 8'I 
1963 27 71 1977 41 59 100 
1964 29 29 1976 66 118 166 
1965 24 24 1979 67 136 203 
1966 26 26 19BO 106 181 269 
1967 45 45 1981 64 165 249 
1966 41 41 1982 45 128 173 
1969 52 1 53 1983 26 102 130 
1970 54 2 56 1964 13 46 59 

------·------------- - ·--------------------
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year in which the number of vessels operating decl lned. Vessel activity 

peaked In 1980, when 289 vessels made def fverfes Into Oregon. The number 

of out-of-state vessels decl i ned sl i ghtl y to 12 in 1984, down fran 18 In 

1983 . Double-rigged vessels canprlsed 78% of the f leet (46 vessels>. 

landed catch and effort were hi£hest In May when 856,600 pounds 

(393 mt) (Table 4, Table 5) were caught during 5,753 hrs of sl ngle-

rlgged equivalent (SREJ trawl effort. The highest catch per unit effort 

CCPUE) occured during October at 323 lbs/hr SRE. The grea t est annual catch 

and amount of effort was expended in State statistical area 21 (Cape Blanco 

to Cape Arago) where 11 , 432 hrs SRE y I el ded 1 ,638 ,600 pounds (7 43 mt l 

(Table 6, Figure 3). 

Other important areas were State stati s ti cal area 32 (Destruction 

Island), 26 (Cascade H~d to Cape Falcon), 30 (Grays Harbor), and 22 

(Mudhole) although area 32 was the only other area whi eh produced more 

than a mil l i on pounds. The best annual CPUE1s did not occur In areas of 

high production. Area 19 (Oregon border to Rogue River) had the highest 

CPUE at 440 lbs/hr SRE, but only produced 47 , 700 pounds (22 mt) of shrimp. 

CPUE during 1984 improved in all areas over 1983 except in areas 29 

(Col1.mbfa River -to Grays Harbor) and 20 (Rogue River to Cape Blanco) where 

minimal effort produced no catch. 

Market Conditions 

Fifteen processors operated In 1984, dOiln 5 from 1983. The n1.mber 

of peel er mach Ines used dropped fran 56 In 1983 to 48 in 1984. At 

I east 10 of these mach Ines were used only part of the season. large 

Inventories of imported Norwegian shrimp and the strength of the U.S. 

dol I ar cont I nueo to impede danestl c shr Imp market Ing. As a resu It the 
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Table 4. Creson 1984 Monthly Shrimp Landed Catch, In Thousands of 
Poun<!s, &nd Catch- Per-Effort (Hours-) by Sta Tl stl cal 
Area fer Single-rigged and Double-rigged Vossels. 

State 
Area Apr II May June July August Sept""b Octo~r Total ---
32 C 47.6 124.9 94 . 0 Z58.8 332.4 168.2 22.6 1028.5 

C/EI 152 .6 152.6 
C/E2 507 . 2 353. I 254.6 232.6 209.5 Z53.8 221.6 243 .2 

30 C 16 . 6 161 . 0 n.o 161.8 133.2 57.0 0 606.6 
C/El 128.6 128.6 
C/E2 295.8 332.6 122.4 201 .a 488.4 309.0 0 214.2 

29 C 0 0 
C/EI 
C/E2 0 0 

28 C 0 0 8.7 29.7 0.2 0 38.6 
C/El 
C/E2 0 0 93.1 159.3 122 •. 5 0 131.4 

26 C 0.1 6.3 51 . 6 34.2 97.2 66.8 399.1 655 . 3 
C/El 108.4 79.6 177 .9 136.1 
C/E2 10.1 141 .9 1Z5 .o 135.6 161.2 196 .6 649.0 294.1 

24 C 0.2 9.2 t 5 .9 0.5 7.3 123 . 1 156 .2 
C/EI 99.0 32.1 122.9 406 . 5 131.0 
C/E2 14.5 210.3 98.5 65.6 0 680.9 364.5 

22 C 2.5 7 .3 145.5 152.4 0 '157. 7 50.0 595.4 
C/EI 0 106.2 117 .9 153 .1 130.6 
C/E2 32.5 54.6 190 .2 198.8 259.1 312.7 209 . 9 175.1 

21 C 752 . 7 556.9 159.8 68.5 88. 1 9.9 2 .7 1638.6 
C/EI 140 .5 116.9 124.5 132.8 
C/E2 299.8 222.1 237 .4 115.5 140 .1 179.9 59.7 230.9 

20 C 
~ 

0 0 
C/EI 
C/E2 0 0 

19 C 0 47 .7 "'. 7 
C/El 
C/E2 0 732.4 703.2 

18 C 32.1 31 . 7 13.0 76 .8 
C/El 
C/E2 854.6 312. 0 i78 . 5 362.6 

Total C 819.7 1!65 .6 552. 5 685 . 9 683.0 626.5 610.4 4843 .6 
C/El 140.0 116.9 117 .8 127 .4 147.6 141 . 5 406.5 139.0 
C/E2 296 . 3 242.9 176.2 190 .6 191 .9 2,8., 516.l 259.6 

C 1 s tota I catch In thousands of pounds . 
C/El Avera,ge catch In pounds per hour effcrt fer sl ngl e-rfgged vessels. 
C/E2 Average catch In pounds per hour effcrt ta- doubt e-rlgged vessels. 
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Table 5. catch (In Thousands of Pounds), Hours ot Effort Expended, and CPUE 
In the 1984 Shrimp Fishery by Month . 

-----·------------------------------------------~----------------
Month 

-------------·-~--------------------·----·---·-----
Apr! I May June July Aug. Sept . Oct. Total 

--------------------------------------·------------
Single Rig 

Catch 86 . 1 25 . 4 27 . 8 21.6 7J . 4 21.8 1.5 211 .6 
Effort 615.0 217 . 1 236.2 169.2 186 .6 153 .8 3 .7 1581 .6 
CPUE 140 .o 116 . 9 117 .8 17J .4 147 .o 141 .5 406 . 5 133.8 

Double Rig 
Catch 733.6 840 .2 524. 7 664 . 3 655. 6 604 . 7 608.9 4632.0 
Eftort 2476.2 3459.7 2978. 1 3485 .o 3415.5 2340 . 0 1179 .8 19334.3 
CPUE 230.6 179.7 150.5 147 . 7 131.3 138. 1 130. 5 170 .4 

Total 
Catch 819.7 865 .6 552 . 5 685 . 9 683 . 0 626 .5 610 . 4 4843 .6 
Effort (SRE) 4576.9 5752 .6 5001 . 2 5745 .2 5651 . 4 3897 . 8 1891 . 4 32516.5 
CPUE (SRE) 179.1 150.5 110.5 119.5 120 . 5 160.7 322. 7 149.0 

------------ . ---------·--------------------·---------------
(SRE) = Single Rig Equivalent 
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Table 6. Catch ( in Thousands of Pounds), Hours of Effort Expended, 
and a=>UE In the 1984 Shrimp Fishery by State Statistical Area. 

---·------------ -·-------- ------------------
State Areas North ot Cape Per petua 

---·--·-------------·-·--·-
32 30 29 28 26 24 Total 

----------------------------------------------~--------
Single Rig 

Catch 16.2 15 . 0 0 0 17 . 4 9.5 58.1 
Effort 106.2 116 . 7 0 0 127 . 9 72.3 423 . 1 
CPUE 152.6 128.6 136.1 131.0 137.3 

Double Rig 
Catch 1012.3 591 .5 0 36.6 637 . 9 146.8 3439. 4 
Effort 4161.8 2761.0 2.3 293.5 2168.9 402.8 9790.3 
CPUE 243 . 2 214.2 131 .4 294 .1 364.5 351 . 3 

Total 
Catch 1028.5 606 .5 0 38.6 655 .3 156.3 2485 .2 
Effort (SRE) 6765 .1 4534.3 3.7 469. 6 3598. 1 716.8 16087.6 
CPUE CSRE) 152.0 133.8 82 . 2 182 .1 218.1 154. 5 

---------------------------------------------

Tabl e 6. (Continued) 
--------------------------------·-------------------------

State Areas Soui"h of Cape Perpetua 

----------------------------------
22 21 20 19 18 Total 

~----------------------------------------·---------------
Single Rig 

Catch· 23 .2 130.2 0 0 0 153 . 4 
Effort 178.0 980 . 5 0 0 0 1158. 5 
CPIJE 130.6 132.8 132.4 

Double Rig 
Catch 572.2 1508.4 0 47 .7 76.8 2205.1 
EFFORT 2726.7 6532 .3 5 . 4 67.8 211 . 8 9544 . 0 
CPUE 209 . 9 230.9 703.2 362.6 231.0 

Total 
Catch 595.4 1638.6 0 47. 7 76.8 2358.5 
Effort (SREl 4540 .7 11432.2 8 . 6 108.5 338. 9 16428 . 9 
CPUE CSRE) 131 .1 143 . 3 0 439.7 226 .6 143 .6 

----------·--------------------------------------
(SRE) = Single Rig Equivalent 
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STATE 8.C. STA 11STICAL 
1983 1984 ARE..~ 

34 0 0 

- .---------------------~-----, 
32 2259.4 1028.5 ! z,( 
30 782. 2 606.5 

29 
ti} 'Nillopo t!or 

1. 6 0 
28 788.4 38.6 t):_ ......... 

t 

2S F'ofcon 
78.2 655.2 

Coscodt flood 

24 2.0 156.3 

Coo, ORE. 
Ptrpthics 

22 1748. 1 595. 4 
CGo, 301 

21 813. 5 1638.6 

20 26.1 
Copt Slo.nc~ 

0 

19 47.5 47.7 

18 0.1 76.8 
CAL. 

Figure 3. Oregon 1983 and 1984 Shrimp Landed Catch, in Thousands of 
Pounds, by Oregon Statistical Area. 
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season started slowly with price negotiations and srormy weatt,er keep ing 

the fleet tied up until mid-Apr I I. Flshennen received 45-52 cent's per 

pound for ttielr ca'tch In April and In May larger grade shrimp received 

60-65 cents per pound through September. Sane def lverles ot larger grade 

-continued to receive 50 and 60 cents per pound, but 40-46 cents per povnd 

was a more conmon price In September and Oc'tober. 

Market samples 

The largest' shrimp were caught during September In State area 19 at 

69. 9 shrimp per pound (Table 7). The smallest recorded average shrimp In 

landings were caught in state area 32 (Des'tructlcn Island) during April at 

212.5 shrimp per pound. Average age a:imposltlon of landi ngs In Oregon (by 

number of shrimp> was o.ij zero-age shrimp,. 49 . 6J age 1 , 41.9%. age 2, and 

8.3% age 3+. Zero-age shrimp were found In abundance during October In 

southern coastal areas while off the central coast a high nll1lber of age 2 

shrimp were avallable. 

Incidental Groundfjsh Catcb 

Landed catch of Incl dentally caught groundffsh totaled 471,494 

pounds (214 mt) In 1984, down 63% from ttie 1,283 , 182 pounds (582 mt) 

landed 1983. Rockflsh was the major component (76. 4%) of the lnclden'tal 

ca'fch at 360, 241 pounds (163 mt>. llngcod <Ophld2.0 elongatys), Dover 

sole CMJcrostomus ~il~~~> and sablef lsh CAnoplpoma tjmbrla) 

landed catch totaled 63 ,772 pounds (29 mt); 19 , 191 pounds (9 mt); and 

17 , 129 pounds (8 m'f) , respectively (Table 8). State areas 32 and 

21 were the top producers of Incidental catch at 181,486 pounds (82 mt> 

and 115, 439 pounds (52 mt) respectively. 
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Table 7. Oregon 1984 Monthly Shrimp Age Composition (by number), Count 
per Pound, and Number Sampled by State Statistical Area . 1/ 

----·-·--------------------·-----·----·------·---------·---------
State 
Area Age April May June July Aug. 
------------------~~---------~--- ~~~-------

32 I 79.6 
2 17 .9 
;+ 2., 
C-t 212.5 
N 240 

30 1 3 t .5 
2 48 .4 
3+ 20 .1 
Ct 117.5 
N 219 

26/ 24 I 
2 

11 3+ 

22 

21 

19 

18 

Ct 
N 

1 
2 
3+ 
Ct 
N 

t 77. 7 
2 17 . 2 
3+ 5. l 
ct 148 .2 
N 1720 

I 
2 
3+ 
Ct 
N 

t 
2 
3+ 
Ct 
N 

87 .3 
9. 1 
3,6 

174 .6 
110 

45.4 
48.6 
6. I 

122.0 
313 

23.8 
56., 
20. I 
87.2 

164 

89.2 
5.7 
5 .2 

157 .a 
406 

91.0 
5.4 
3 . 6 

155 . 2 
610 

79.4 
17 .1 
3.5 

170 . 3 
228 

54 .6 
34.3 
11.1 

I 26 .2 
108 

34.4 
48.9 
16. 7 
86.5 

395 

92 .9 
6. I 
1 .0 

142 .5 
296 

90 .0 
7.3 
2.7 

149.2 
511 

89.7 
8.0 
2.3 

161 , 4 
524 

86.4 
6.J 
7,2 

124.t 
221 

97.8 
1.5 
0.7 

154.2 
·404 

97.6 
1 .a 
Q.5 

1 51 • 7 
453 

86.4 
8.7 
4.8 

135 .o 
1361 

81.7 
16. 1 
2.3 

118. 4 
311 

94.7 
.LS 
1.5 

114 .6 
133 

91 .3 
4 . 2 
4.5 

112.2 
404 

90.0 
6.5 
3.5 

96.7 
400 

Sept. 

83 .5 
13. l 
3.4 

136.0 
237 

51.7 
45.0 
3.3 

I 03. I 
149 

91 .3 
7.0 
l. 7 

95.8 
345 

94.2 
5.0 
0.8 

I 05 .7 
379 

38 . 1 
45.8 
16. I 
69.9 
91 

Oct. 

84.0 Z/ 
12.6 

2.5 
135.8 
119 

50 .8 !,/ 
39.8 

9.1 
99.4 

1220 

51.2 ~ 
37.5 

6 • .5 
80.9 

400 

43 .6 f;/ 
35 . 1 

0.7 
120.4 
436 

---------------------~------------~-·~- --------
1/ Oue to low effort , no market samples were cot lected In Areas 20, 28, or 29. 
ZI Zero-age shrimp comprised 0.9 percent of the catch. 
11 Areas 24 and 26 were combined during 1984 , 
~/ Zero-age shrimp compr I sod 0.3 percent of the catch. 
2/ ze.-o-age shrimp comp.-ised 4.8 percent of the cotch. 
fl/ Zero-age shrimp compr I sed 20 .6 percent of the catch. 
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Table 8. Incidental GToundflsh Catch (Pounds) by State StaLhtical Area Taken hy the 1984 Oregon Shrtmp Fishery 

------------------------------------------------------------------------------------~---------------------------------------Stete Areo 

----------~~,-------~ ~--------~-----~--------~-----~~-----~---------~------~--Species 32 30 29 28 26 24 22 21 20 19 18 TOTP<. ----~~----------~-------~~-------~--------~~----~~------~~-- ----~ --------~~--------,-----------
Engl l sh Sole 446 309 0 611 5 0 8T 4 0 0 0 1463 

Petrel e Sol e 385 385 0 3)7 95 0 643 ,1, 0 0 0 2317 

Dover Sol• 30620 5007 1 8503 7515 0 9536 14105 75 153 0 75516 

Re>< Sole 3027 1085 0 1351 46 0 1194 528 0 0 0 7832 

Ar r 011tooth Fl oun , 13187 1007 0 492 0 0 0 0 0 0 0 14686 

Flatheed Sol• 97·9 457 0 654 0 0 4 0 0 0 0 2093 

..... Sand Oob 0 0 0 65 6 0 1158 87 0 0 0 1316 w 
Send Sol • 0 0 0 6 1 0 527 0 0 0 0 535 

Pee. Tr ue Cod 15869 870 0 445 4 0 41 0 0 0 0 17229 

ll ngcod ·45799 20578 2 885' 1291 0 3403 1220 4 147 0 81297 

Sobl ofl•h 3 1721 5068 0 8440 3529 0 1913 .4127 0 0 0 54798 

Pac. Ocean P.erch 9128 355 0 3220 56 I 938 Ul 6 0 0 0 15113 

Other Roc:kt Jsh 389100 102386 236 2081 64 16167 297 13427 3 126718 8921 3796 0 990059 

Pa c i I le l!hl t l ng 182 795 0 5405 0 0 4416 2743 910 6 0 14'57 

Mi sc . Spec ies 1009 1050 0 412 185 0 877 938 0 0 0 4'71 

TOTP<. L~DINGS 541451 139352 240 246959 28900 298 1596 10 1 S2359 9910 4102 0 1283182 

--------~~-----~~------~-------~----------------~~------~----------------------------,·-----~ ,-------~~------



PACIFIC COAST 

~Lal!d Effort 

Pacific coast 1984 landed catch of pink shrimp (Including Alaska 

and British Columbia) reached only 20.5 ml! I Ion pounds (9,299 mt), a 

7J decrease fran the 22.0 mll llon pounds (9,979 mt) landed In 1983 

(Figure 4, Table 9). This was the lowest total Pacific coast !anding 

since 1964 when 15.6 mil lion pounds (7,076 mt) were del lvered. 

Landed catch of shrimp In Oregon represented 23 .4J of the total 

Pacific coast landed catch In 1984. Of the 4 .8 mil lion pounds (2,197 mt>, 

3 . 1 million pounds (1,406 mtl were caught In waters off Oregon <Table 10). 

Shrimp caught off Oregon and landed at Cal itornla ports totaled 224 , 550 pounds 

(102 mt). Shrimp landed at Washington ports totaled 216,436 pounds (98 mt) . 

This brought the total landed catch taken off Oregon by Washington, Oregon 

and Cal lfornla to 3 .6 mil llon pounds (1,633 mt), or 17.6% of the total 1984 

Pacific coast shrimp landed catch . 

Washington shrimp landed catch totaled 3. 4 mil lion pounds (1,542 mt) 

In 1984, down 40% fran the 5.7 mil llon pounds (2,586 mt) landed In 1983 . 

These landlngs Included 36 thousand pounds caught off southeast Alaska. 

Vessels fishing off Washington landed 1,6 million pounds (726 mt) In Oregon, 

or 33% of Oregon ' s total landings. This I .6 mil llon pounds, combined with 

another 3 .2 mil lion pounds (1,452 mt) caught oft Washington and landed at 

Washington ports totaled 4.8 ml! I ion pounds (2,177 m-t), 23.4% of the total 

Pacific coast landed catch. 

Cal ltornla 1984 landed catch totaled only 1 .5 mil I Ion pounds (680 mt). 

Of this total, approxfmately 15% was caught oft Oregon (224, 550 pounds). 

Most of the Cal lfornla landings were caught in Callfornla statistical area A 

(Eureka Area) which totaled 1.1 mll I Ion pounds (499 mt) . Cal lfornia areas 
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Serles and Personal Co•111u11ication with State Authorities. 
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Table 9. Annual Landed Catch of Shrimp by State, Province, and Entire 
Pacific Coast, 1968-1984 Cln thousands of pounds; primarily 
Pandajys ~~> source PMFC Crab & Shrimp Data Serles and 
Personal Ganmunication with State and Provlncal Authorities 

-----------------~-----------------------------------------------------Year Alaska Br. Columbia Washington Oregon Cal lfornla Total 
-------------·------------·---·-·----·-----------------·--· ·---
1968 42 , 023 

1969 47 , 851 

1970 74,256 

1971 94,891 

1972 83,830 

1.973 119,964 

1974 108,275 

1975 98,535 

1976 129,011 

1977 116,891 

1978 73, 397 

1979 50, 916 

1980 52 , 865 

1981 28,1 00 

1962 16,987 

1983 7 , 500 

1984 9,300 

1 , 566 

2,119 

1, 538 

735 

794 

1,729. 

2,644 

1,728 

7 , 723 

6 ,176 

2,969 

1,578 

I , 17 5 

1,200 

I, 160 

1,200 

1,500 

1~ 164 10,976 

1 , 425 10,505 

926 13,735 

678 9,291 

1,582 20 ,861 

5, 271 24,517 

9,325 19, 968 

10. 167 23 .893 

9,261 25, 392 

11 , 803 48, 580 

13 , 987 56,997 

12, 135 29,587 

12,600 30,152 

10,055 25,918 

4,999 18,462 

5,656 2./ 6,547 

3 .423 2/ 4,844 

2,270 

2,948 

4,048 

3,081 

2,434 

1,240 

2 ,338 

4 , 993 

3 ,400 

15,640 

13 , 167 

4,922 

4,400 

3,673 

4,207 

1,132 

1 ,482 

57 . 999 

64,848 

94,503 

108,676 

109, 501 

152,720 

142, 550 

139, 316 

174,787 

199, 090 

160,517 

99,138 

101,192 

68, 946 

45,81 5 

22,035 

20,549 

----------------------------------------------------------------
l/ Primarily h..!)_g~ .fil2.. from PMFC Crab & Shrimp Data Serles and 

conversation with state and provlncal authorities. 
2./ Includes 60, 294 pounds caught oft Southeast Alaska. 
Y Includes 35, 890 pounds caught oft Southeast Alaska. 
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Table 10. California. Oregon, and Washington 1984 Shrimp Catch (In 
Pounds) , Effort (In Single-rigged Equivalent Hours) , and Catch 
per Hour (In Pounds per Single-rigged Equivalent Hour) Combined. 

Washington Flsheo 
Washington waters 
Oregon waters 

Total 

Alaska <Area 51) 

il!:rul.2.!LfJ s her'!/ 
Washington waters 
Oregon Waters 
Cal lfornla weters 

Total 

.Qgl lfornia EJsb§U 
Oregon waters 
Cal lforni a waters 

Total 

Combined Fisheries 
Wash I ngton waters 
Oregon waters 
Cal I torn I a '1/aters 

Total 

catch 

3,170,311 
216,436 

3,386 ,747 

35, 890 

1,634 , 974 
3,131.803 

76,79~ 
4 ,843,572 

224,550 
1,257 , 486 
1 ,482 ,036 

4, 805 , 285 
3, 572,789 
1,334,281 
9,712,355 

fiiru:.! 

23 , 810.0 
640 .4 

24,450 .4 

27 .2 

11 .303 . 1 
20 ,874.5 

338.9 
32,516.5 

1, 132 .o 
5,840.2 
6,972.2 

35 • 113 . 1 
22,646 .9 
6,179 .1 

63, 939.1 

~.f.lJ.E 

133.2 
338.0 
138 . 5 

1,319.5 

144 .6 
150.0 
235.5 
149.0 

198 .4 
215.3 
212.6 

136.9 
157 .8 
215.9 
151 • 9 

81 and 82 produced no shrimp in 1984 whi l e Area C produced 150 thousand 

pounds. Including 77 thousand pounds caught off California and de l lvered 

Into Or egon ports the total catch of shrimp In waters adjacent to Cal lfornia 

was 1.3 mi l l ion pounds (590 mt ) , or 6j ot the total Pacific coast l anded 

catch. 

Combined fishing effort In SRE tor Washington, Oregon. and Cal ltor nfa 

continued to decl lne In 1984 to approximately 64 thousand hours {figure 5, 

Table 11) . In 1983 total effor t was 123 thousand hour s (SRE) . The canblned 

CPUE for the three stat es improved to 152 lbs/ hr SRE, up fran 108 lbs/hr SRE 

in 1983 {Figure 6, Table 12). Catch per unit effort was 138 . 149, and 213 

lbs/hr SRE In Washington, Oregon, and Cal lfornla re~ectively for trips made 

In areas adjacent to each state during 1984. In 1963 CPUE was 109, 98, and 

155 lbs/hr SRE respectlvey. 
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Figure 5. Fishing Effor t ( in Singie-Rigged Equivalen·t Hours ) 
for California, Oregon. and t4ashington Pink Shri"'P 
Fishery Combined. 1957-1984. 

:s~ T 

§ [ 
X ,CJ t 

~ I 

> z 
w 

:.s~ • 

Table u . 

Yeoe 

1957 
1958 
19'9 
1900 
11l61 
1962 
1963 
1964 
1 'l6' 
1'!66 
1967 
1968 
1909 
1970 
1971 
1!172 
197) 
197. 
1975 
1976 
1977 
1978 
1979 
19$ 
1981 
1982 
1911) 
19!14 

Fl~lng Efto-t (In Slngltt-Rlgged Equivalent H0&1rs) 
fer ffle ca1 tfornla. Oregon,. and Wash tngton Prn1t 
Shri mp fl:dlor loll Co,blned. 1957-1984. 

O:lorlal Coastal Coo:.h,I 
Cal rtornlo 0.,,90n W~blngton Total 

2.959 316 J . 189 5,464 
2.764 ],.682 n.627 18.073 
2..648 ,,191 ,_.762 13.601 
l .19' 4,141 ,.,o, 10.641 
2 008A 2,144 4.JU 8 , 542 
... 02• 4,289 ).478 11.791 
4,810 ,,.11• l .841 ,, .ez, 
2,462 8,462 358 11.282 3.1,, ,,312 120 e,.S87 
2~.869 8,785 270 11 .. 92.c 
2.102 19,681 1.529 n.112 
2,2'48 16.11, , .,,4 19,917 
-4,721 18.300 3,902 26,923 
5,257 20,001 3,358 28,616 
':i.1·01 19,868 2.20, 28. 174 
,,.926 29,.006 3,55:) 36.485' 
1,81' 3$,.919 10.0,9 :i<>.8'2 
6,117 36,412 24,838 67,367 
5,520 ]1.697 Z,,873 61.090 
,.101 -46.946 18,268 l0.:315 

t1.060 58,899 28.028 97 . 987 
21 ,7'S, so.691 34.043 146 , 471 
18.079 IM>.278 16,420 11,.1n 
11 , C:,6 116 ,196 99,63, 2ZI .26~ 
1a·.2e1 10.c.6:s, a, , 1'59 wa .. is, 
20.000 78,486 53.s,, 152.000 
6,106 38 • .cn 78,817 123,,46l 
6,179 2%, 5.C7 35,HJ 63,959 
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Figu re 5. Catch per Unit Effor t (i n Pounds per Single-Rigged 
EGui•,alent Hour ) in the Pink Shrimo Fisherv for 
California, Oregon, and '.~asnington Coobined , 
1957- 1984. 
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Table 12, Catch per Unit of Effort (In Pounds per Slngle-Rlgged 
Equivalent Hour) In the Pink Shrimp Fishery for Callfornla, 
Oregon, and Washington Ccmblned, 1957-1984. 

Year Av..-age CPUE 

1957 n1 
1958 541 
1959 5!ffi 
1960 ·456 
1961 >74 
1962 500 
1963 ,22 
1964 604 
1965 364 
1966 524 
1967 550 
1968 7"14 
1969 551 
1970 673 
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Yeor 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1-982 
1983 
1984 

Av..-age CPUE 

461 
686 
610 
450 
634 
49} 
779 
563 
265 
202 
190 
183 
108 
152 



REGULATIONS 

During 1982 the Oregon Fish and •111 di ife Commission (OFWC) 

adopted two administrative rules which affect the shrimp f lshery. 

The first, OAR 635-05-186, required vessels landing shrimp In Oregon 

that were caught off Washington or Cal lfornla to use a mesh size which 

Is legal In each respective state•.s w.aters. The second rule, OAR 

635- 05-200 , specified a rnexim1.111 average count per pound of 160 whole 

shrimp per pound applicable only to landings of 3,000 lbs or greater. In 

addition to the above rules en incidental groundfish catch limit of 

1,500 lbs/day on a trip was adopted. These regulations were in effect 

during most of the 1983 shrimp season. Trip I lmlts of 3 ,000 and 1,000 

lb/trip on Sebastes comp I ex and widow rockf lsh , Sebastes entomelas) 

respectively were adopted by the OFWC as a tenporary rule to be in 

compl lance with Federal and State regulations governing groundtlsh during 

the period. 

Mesh Be~.:t.cJctlon 

635-05-186 (1) It Is unlawful to land shrimp taken south of the 
Oregon- Cal ifonla border with nets having a meSh size of less than 1-3/8 
Inches between knots. 

(2) It Is unlawful to land shrimp taken north of the Oregon­
Washington border with nets having a mesh size of less than 1-1/2 
Inches, Including one knot. 

Max(mum count Per Pound 

635- 05-200 (1) It Is un l awful to possess or land shrimp tran any 
one trip or landing which exceeds an average count of 160 whole shrimp 
per pound. This ru l e shal I not apply to landings or possession of less 
than 3,000 pounds of shrimp. 

(2) To determine average count per pound when a landing .exceeds 
3,000 pounds of shr Imp, one sample must be taken fran each one thousand 
pounds up to a maximum requirement of twenty samples. The sampl Ing unii' 
shall consist of at least one pound of whole unbroken shrimp. 
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mldental Catch Limit 

635-05-195 It Is unlawful to have on board a commercial fishing 
boat taking shrimp tor canmerclal purposes an aggregate incidental catch 
of mere than 250 Dover, Engl lsh , or petrale sole less than 11 inches In 
length . Jt ls unlawful tor a commercial fishing boat taking shrimp 
for cOfllQerclal purposes to land an Jncidental catch of groundtlsh In 
excess ot J.5oo pounds per day accumulated over the trip, Pacific 
whiting , shortbel Iv rockflsh and arrowtooth fl_ounder are excluded f rom 
the locldental landing restriction, 

SHRIMP ASSESS..eNT 

Residual Effect ot the 1983 Et Nino 

During 1984, the pink shrimp fishery again suffered from availability and 

abundance problErDS which In turn caused financial problems In the industry. A 

number of seafood processors and fishermen felt that the 1983 El Nino event was 

continuing to affect shrimp off Oregon In 1984 , but the U.S. Small Business 

Administration (SBA) had previously I imlted Et Nino disaster designation to 1983 

only . Since a number of south coast processors wanted the option of applying 

tor SBA disaster loan funds In 1984, they requested assistance from ODFW In 

establ I sh Ing that 1984 should be included under the El Nino disaster rel lef 

program. The Shrimp Assessment Project provided data that helped obtain 

Inclusion of 1984, and also Information documenting how it speciflcal ly affected 

shrimp catches off southern Oregon. 

Although shrimp catches off Oregon were not as severely depressed In 1984 

as they were during 1983, of particular concern was that average shrimp size 

was less than In earl ler years , Small size equates to lower price, and this was 

ot par ticular Importance during 1984 because the west coast shrimp Industry was 

facing stiff price and product-size competition fran overseas. 

The Impact of El Nino during 1983 was obvious. The shrimp fleet found 

atypical shrimp distribution patterns and very low apparent abundance. The 

wanner El Nino water apparently altered shrimp distribution through three modes~ 

Cl) some shrimp were apparently driven Into deeper (and presumably colder) water 
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where they were only marginally accessible to fishing trawl s , (2) some shrimp 

were displaced northward by an El Nino accelerated Davidson Current, and (3) 

some shrimp were simply dispersed out of normal fishing areas. Each of these 

modes would result In lower avallablllty of shrimp to fishing gear and may 

Increase the Impact and Incidence of predation. 

Movement of pink shrimp Is stll I poorly understood, but could have partially 

accounted for reduced catches. One model of shrimp movemenT suggests That They 

are slowly displaced northward by the Davidson Current as They are growing older, 

while larvae are transpor ted In the opposite direction by southward summer 

surface flows. Sea-bed drifters we released showed that El Nino accelerated the 

Davidson Current during 1983~posslbly exaggerating the northward displacement 

hypothesized by the model . Figure 7 shows that di stribution of shrimp (as 

Indicated by catches> did shift sf lghtly northward In 1983 compared to earl ler 

years. 

I­
;;:: 
.LIJ - • 
~ 211 ...., 
a.. 

1979-1982 

S. Oregon ll. Oregon Hashington Vane. Isl. 

CATCH SUBAREA 
Figure 7. Comparison of 1979-1982 (dark bars) vs 1983 (light bars) 

Pink Shrimp Catch Distribution by Area--with Trend 
Lines. 
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We also examined age and growtti characterlstlcs of shrimp sampled In the 

1984 Oregon shrimp catch. Reduced average shrimp size in the catch did not 

appear to be ttie result of reduced growth . In fact, the data 11 I ustrated In 

Figure 8 Indicates that growth during 1982, 1983, and 1984 may have been slightly 

better than during the 1966-1981 period for both age-1 and age-2 shrimp. This 

result Is very Interesting since It suggests that a density-dependent growth 

relationship may be operating In the Oregon pink shrimp stock. If this Is the 

case, a density-growth variable should be Included In future yield models. 

Age-2 l l { 

t.~i~1--1i11 

l 
May June July 

M011TH 

l i 

Age-1 

August Sept 

Figure 8. Comparison of Mean Carapace Length by Mont, of Age-1 and 
Age-2 ~jnk Sllrimo Caught off Coos Bay During 1966-1981 
(Trend lines with 'leni ca 1 95·: Confidence Interva 1 s ) vs 
1982 (dots) , 1983 (triangies) , and 1984 (X's ) Sa~le 
Observations. 
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AT'(plcal age composition during 1984 appears to be the key to smal I overal I 

average shrimp size in landings. Figure 9 canpares age canpositlon In catches 

frc:m the Coos Bay area (State Areas 21 and 22) during the Important months of 

June, July, and August of the 1966-81 period to those during 1984. Older shrimp 

were simply less available in 1984~and reduction of just a few percentage points 

of older, and larger, shrimp dramatlcal ly reduces the overall count-per-pound 

(average si ze) In a catch. Older pink shrimp must either have suffered 

dlspoportlonally high mortal IT'( during 1983 or, In fact, were displaced out ot 

the Oregon t lshery area leav In!;) only lncom Ing age-1 shrimp to support the fishery 

In 1984. 

l­
a: 
UJ 

111<1 

~ 48 
w 
a. 

1966-81 . 1984 

June 

1966-81 

July 

MONTH 

1984 1966-81 

August 

1984 

Figure 9. Comparison of Mean Percentage of Age-1 (diagonal bars), 
Age-2 (vertical bars), and Age-3+ (horizontal bars) 
Pin~ Shrimp Observed in the Catcn by Month Off Coos Bay 
During 1966-1981 vs That Observ·ed in 1984. 
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Net mesh select iviTY studies ranaln a project pri or ity. Mesh selectivity 

curves permit us to correct landed catch canposition to reflect actual size and 

abundance composition encountered by trawls as they are fished . This Information 

allows evaluation of growth and al so assessment of relative abundance of lnccmlng 

age-C and age-1 shrimp. 

We are particularly Interested In testing a one-inch mesh codend to both 

extend and verity our net mesh selectivity curve, but tests wi th this mesh 

size were not conducted during 1984 because the high concentrations of small 

shrimp needed were unavallabte at any time during the season. 

Hlstorlca.L.Yleld by Year Class 

Ttie age ccmposltlon analysi s discussed above s purred an Interest In the 

shift In dependence by the fishery onto younger age classes in recent years. 

The question arose as t o whether the total y ie ld, In pounds, fran each year c l ass 

has al so changed over ti me as the age composition of the catch has changed. 

Figure 10 shows the estimated total yield to the fishery from 1966 through 1980 

year classes of pink shrimp In the Oregon stock area. This graph has Important 

lmpl I cations for the shrimp processing Industry if In fact smal lor shrimp are 

less val uable and mere difficult to market. 

~.Q.QJ.s_jor J 985 

Pr ospects for the 1985 shrimp fishery oft Oregon remain mediocre. Our 

r ecruitment model suggests that si.n,ival was mediocr e for both the 1983 and 1984 

broods, which would be t-weryear-olds and one-year-olds respectively In 1985; the 

avai l ab l e 1983 brood shrimp were also harvested heavily, at least off the south 

coast, as one-year-ol ds during 1984. The 1982 brood, which would contribute as 

three-year-olds In 1985 , shou l d also be v·ery scarce since they were apparently 

affected by the 1983 El Nino event--which ls Indicated by their poor showing In 

1984 at age-2. Spawner abundance was I ow for al I three broods as wei I. 
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There are n,o I taTIS of encouragement on the her i zon tor the t uture. The 

first Is that there was a good showing of age-0 shrimp off northern Cal lfornla 

at the end of the 1984 season. This may Indicate that surv ival of the 1984 

brood was falrly good south of Oregon, but these small shrimp will only be 

pinheads during 1985. The other positive note is that there do not appear to 

be any new, strong hake (Merluccius productus> year c l asses coming behind 

the 1980 brood. This cou l d mean reduced losses of shrimp to predation mortal lty . 

60000 

50000 

~ 

§ 40000 
0 
~ 

':;; 
~ 

8 30000 • 
~ 

>- 20000. 

1 0000 

0 
6 9 71 72 73 74 75 76 77 78 79 80 81 82 

BROOD YEAR 

Figure 10. Catch in Pounds as Age-1 (dark bars), Age-2 (medium 
bars), and Age-3+ (light bars) from each Brood of 
Pink Shrimp Harvested in Oregon Areas 18-28 from 
1966-1982. Note that the 1981 and 1982 Broods are 
Incomplete. 
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SUMMAAY 

Low shr imp abundance or availabll ity continued dur i ng t he 1984 shrimp 

season. The overal I age composition was s lmllar t o that found In 1983; 

hew ever, apparent abundance was I o.wer poss I b·ly due to atypl cal shr Imp 

distribution patterns resultlng frQII the 1983 El Nino event. Marketing Of 

shrimp was hampered by Imported Norwegian product canpetlng for the same 

market. 

Fo.llowing a mid-season s lump In avallablllty (reduced landings) and 

quality (size of shrimp) of shrimp In Oregon waters the picture brightened 

as larger volumes of good grade shrimp became availabl e In September and 

October . During October high percentages of zero-age shrimp were found In 

southern coastal areas. 

As a result we expect thE< 1985 season wll I open with large amounts of 

these zero-age shrimp (by season opening age-1 shrimp) available In southern 

coastal areas. It survival of age-1 and age-2 shrimp Is good during the 

winter, larger than usual amounts of good grade shrimp may be avallab l e In 

central coast areas. 
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Table 13. Annual Oregon Shrimp Landings In Thousends of Pounds and Cotch-Per-Ettcrf (fl<>ur,l by Statist ical 
Area tcr Slngle and Ooubl.-Rlgged Vos1ol1, 1968-1984, 

-------------------- -------------------------·-----------·----------------------------
Aree of Catch 

Ye~r 
-;~- 32----~---···:;;-··--·;;··---;;··--;~----·-· 22-------;~·-·-·;;-···;;·---;;··· 

1968 C 
C/E 

1969 C 
C/E 

1970 C 
C/E 

1971 C 
C2 
C/E1 C/E2 

1972 C 
C2 
C/E1 
C/E2 

197J C 
C2 
C/E I 
C/E2 

1974 C 
C2 
C/E1 C/E2 

1975 C 
C2 
C/E1 C/E2 

1976 C 
CZ 
CIEi 
C/E2 

0 

0 

0 

0 
2/ 0 
)/ . 
4/ • 

0 
0 

0 
0 

893,2 
838,6 
672 

1,248 

1.9 
1.9 

97 

1,466,2 
1,120,3 
1,462 
1,394 

0 25,2 
494 

166.4 1,067.4 
692 690 

475,2 
775 

9,8 
1.9 

416 
"2 

0 
0 

1,629,3 
84 ,4 

722 
356 

2,5l6,3 
1,983.1 

746 
1,162 

259,9 
218,8 
556 
753 

108,8 
92 ,Z 

551 
594 

787, 1 
539 

461 , 5 
190.2 
4!17 
902 

1,553 .6 
606.7 
.933 

1,253 

113.9 
35,6 

702 
702 

2 ,936 .0 
2 ,211.• 

592 
726 

2,630.4 
2,224,9 

627 
931 

1,728,4 
1 ,'58,0 

702 
745 

I/ 

1/ 

I/ 

I/ 

I/ 

I/ 

642 ,5 
) 59,6 
624 
677 

1,350, 1 
142 ,0 
551 
717 

955.1 
665. I 
544 
542 

I ,771,6 2,660,8 325.9 4,062.8 
792 635 556 580 

1,220.0 3,852 .1 251.1 3,666.9 
662 567 430 431 

601,3 2,915,8 2,2C17,6 4,686.9 
497 560 675 565 

430,2 
3)7 .o 
,68 
926 

14,0 
0 

469 

105.9 
40,3 

489 
1,061 

-626 .o 
479.,4 
639 
846 

734,0 
617 .3 
590 
808· 

9116, 7 
727 .3 
628 
730 

5,575,9 
1,762,1 

465 
720 

9,295 ,8 
4,)81 .o 

671 
1,001 

8,665,9 
5,947 ,8 

617 
795 

5,366.6 
),6C/7,4 

362 
550 

4,936.9 
3,891 ,7 

608 
757 

7,236 .8 
6,459.1 

4H 
658 

5/ 

5/ 

5/ 

5/ 

2,700.4 
2,076.6 

60) 
813 

3,311.7 
2,899.1 

)74 
582 

1,534,C 
0 

357 

1,01 r ,3 
0 

632 
1,213 

10,757 ,4 
3,228.6 

627 
778 

5,661 , 5 
2,888 , 2 

355 
56.3 

9,502.4 
6,0~8 .1 

731 
I, 1 BO 

6,752, I 
4,491.3 

59' 
800 

238,9 1,302.9 
636 1,087 

159,4 
398 

2,1 
58 

199,7 1,550.4 
494 1,228 

6/ 

6/ 

6/ 

6/ 

921,0 
463.0 
90) 

1.3'2 

1,674.0 
~8.5 
724 
875 

656.0 
0 

879 

1,34<,9 
0 

975 

2,240.7 
38,8 

1,098 
2,569 

1,038,2 
)92,3 
~5 

1,261 

754, I 
246.5 
654 

1,500 

704,9 
254.8 
690 
963 

307 .2 
5'4 

15,0 
157 

141,9 
443 

576,0 
0 

472 

1,454,6 
0 

677 

802.3 
89, I 

549 
810 

251.8 
41.6 

213 
633 

14,8 
1A.8 

388 

1055 
81.7 

383 
629 

281,2 
895 

140.4 
551 

168.0 
740 

46. 7 
o 

3•1 

187. 0 
0 

1'ZT 

0 ,9 
0 

132 

25,6 
18,8 

17 1 
692 

0 .6 
0 

158 

361,6 
221 .1 
526 
993 

--... -- ... ----- . -----... ·----------------------------............................... _____ ........... _ .................. _____ .., _______ ........................... ... 
1/ Arees 30 end 29 Ctlmblned Through 1973, 
2/ C2 I$ Landed Cotch by Double-Rig Yessols1 Included In C. 
3/ C/E1 • Cotch per hour by s ingle-R ig Y••••I•, 

4/ C/£2 • Cotch Per llour by Ooubl e-Rlg Yasso I•, 
SI Araa 24 tnc lu~ed • Ith Aree 26 Dete, 
6/ Ar88 21 Inc luded with Areo 22 Oate, 



Tobi o U, Continued 

-----------------------------------------~---------------------------------------------------~-Are.e of Ceteh ·-----------------------------------------------------------
Yeer- H 32 30 29 28 26 24 22 21 20 19 18 -------------------------- ---- -----------------------------
1977 C 5,1 1,396.6 5,822,4 827 .o J ,686 .2 ,,461. I 2,836,0 17,208,7 8,0,.1 1,1,,.1 811.9 155,0 

C2 5.1 1, 196., ,,239,9 ,e1., 2,870.3 4,649,2 2,639.1 12;601, 1 4,844 ,4 ,n.ir 30) .0 12ll .1 
C/EI - 1,04' 922 465 69, ,82 07 786 1,120 1.•2• 1,,s, 4,012 
C/E2 565 I, 170 1,0,2 7'1 886 751 790 1,232 I ,5:21$ 1,920 1 ,,2 .. 1,838 

1978 C 0 2,353.8 2,325.8 78.4 782 .5 2,478.4 ,,0.2 21,026 .4 20,321,0 
'" .o 

5,875,0 1,052 ,6 
02 0 2,154,0 2,090 .o 10., 748,2 2,027.8 325,7 18,02 4,8 16,021,0 JOii .8 3,213.0 889.4 
C/EI - 562 569 173 408 360 256 ,. , 782 507 684 447 
C/E2 - 691 5a, 248 490 461 420 927 1,085 769 1,112 85' 

1979 C A/ 0 J,356.0 4,134.7 2,,.0 150,3 2,852, 1 795 . I 6, 132,2 8,513,7 839., 1,011.6 I ,)1,.6 
C2 0 3,223.3 4,0S<l,6 22,.a 150,3 2,756,1 719, I •,994,0 6,937.9 650,7 608.0 1,0,, .o 
C/EI - 04 22, 181 6 182 189 260 280 292 285 305 
C/E2 - 413 325 212 300 311 257 419 490 565 477 635 

1980 C 0 3,976,9 •• 134. 7 157, I 83•.4 300,8 205, I 5,684 ,5 7,807 ,8 150,6 1, 290,7 780.8 
C2 0 3,844.6 4,060.3 149,4 817 ,3 276.8 185., 4,425.8 , ,643 .6 114,9 79, , I '37 ,2 

N C/E1 . 215 154 95 112 148 138 180 271 159 19, 243 
<O C/E2 - 344 288 246 305 221 225 258 ' 414 292 318 616 

1981 C 0 4,849,5 2,245,7 70.8 480 ,4 4,350.9 1,215,0 6,538.0 5,)36,8 4,2 590,4 236,8 
C2 0 4,773.4 2,224,9 70,8 09,7 4,,o4.9 1,199,2 ,,,6,.6 3,974.7 4,2 441 .o 176. 7 
C/EI - 196 240 - 122 130 96 162 229 - 224 219 
C/E2 - 380. 272 175 230 2,. 246 282 338 82 400 415 

1982 C 0 3,177.4 1,349.8 0.6 2,819.2 1,043 .• 277 ·' 6,174.6 2,616.4 11,., ,,0, 1 277 .6 
C2 0 3,158.J 1,349,8 0,6 2,805.4 1,031.2 266,9 ,.n,.2 2,283.2 146 •• 467 ,7 205.8 
C/EI - 225 - - 199 96 117 180 167 192 160 252 
C/E2 - 326 209 17 236 164 214 379 284 437 398 176 

1983 C 0 2,265.1 783.9 1.6 768.3 78.2 2.0 I, 741.9 812,4 26, I 47 .5 0,1 
C2 0 2,229.7 781.7 1.6 760.6 77 .4 o.e , 1,106.3 688,9 26.1 34,1 o. 1 
C/EI - 11, 33 - 61 118 49 77 127 - 91 
C/E2 - 195 184 72 121 92 10 175 178 194 116 4 

1984 C 0 16,2 15,0 - - 17 ,4 9.5 23,2 00.2 
C2 0 1,012.3 591,3 0 38,6 637 .9 146,8 ,12.2 1,506.4 0 47 .7 76,B 
C/El - 153 129 - - 136 131 131 1'3 - - -
C/E2 - 243 214 0 131 294 J64 210 231 0 703 363 

-------------- --- --------------------------------------
~/ C.tch • nd Cotoh Per Unit Etfa-t B•sed on Prollmlnary Landing Estl..,tes of 29,4 MIi llon Pounds. 




