. .--.:?.?
L2
oA

INFORMATION
REPORTS %

NUMBER 84-3

FISH DIVISION
Oregon Department of Fish and Wildlife

FHE 1983 ORT2GON SLIRIMP FISHERY




THE 1983 OREGON SHRIMP FISHERY

Marlk R. Saelens

Shrimp Iovestigations
Reporl Bi-3

Oregon Department of Fish and Wildlife
Marine Region
Newport, Oregon 97365

March 1984



CONTERTS

INTRODUCTION . . - . +. « +» & « & P h e e e e e s e e s n A
CATCH BAND EFFORT . « « v v & & « = & o & P om e e n v o r s woa oo
MARKET CONDITIGNS, . . . + + « « « = « = -« s 8 s a4 s e oaow e
MARKET SAMPLES . + . & « o v « & & « & $ 2 a4 oa e s a4 a
INCIDENTAL GROUNDFISH CATCH. . +» « & v & v 4 o & v o o 2 = a0 = =« =
PACIFIC COAST. « = &« + ¢ = = = = + & = = = = = =« s r e e o o
REGULATIONS. . . +» « + &« & « = = v s en e e e n e e s 2 oa
SHRIMP ASSESSMENT. . . v & & o o 4 4 o =« & s h s e e e . - -
UMMARY. . - & 4 s s s e s e e e r e e e P . .



LIST OF TABLES

lumber Fape
1 Antwual shrimp landings at Oregon ports 1980-53 in
thousands of pounds . . . & . . 4 & . F 4« 4« . e e . 2
2 Nunber of vessels delivering shrlmp in Oregon by port,
1982-83 . . . . . . . . .. s o e b s e e e ww P

3 Catch and catch per hour in the 1983 Oregon shrimp fishery
month, area and gear. . . . . . . .« ., . . B .

4 Catch, hours of effort, and catch per hour in the 1083

Oregon shrimp fishery by month, . . . . . . . . . . T K
5 Catch, hours of effort, and catch per hour in the 1983

Oregon shrimp fishery by area . . . . . « . . e
& Ape composition, count per pound, and sample size for

shrimp sampled during 1983 Orepgon Shrimp fishery by month
N Ared@. . . . 4 h s ks m e e i s e s ae e s s 1B

T Incidental groundfish catch during 1982 Oregon shrimp
fishery by =pecies and area . . . . . . . e e e e 17

8 Annual landings of shrimp for the Facifiec enast 1968-
1983! ------------------ - L3 L] - L] [ - - 18

9 Annual landings and catch per hour for Oregon shrimp
fishery 1968-1983 . . . . . . . . . « + « . . I B

LIST OF FIGURES

Humbet Fage
1 Annual Oregon shrimp landed cateh, 1957-1983. . . . . . .21

2 Anmual number of shrimp vessels participating in the
Oregon shrimp fishery, 1957-1083. . . . . . . . . . . . . 28

3 Oregon shrimp landed catch by area, 1982-1983 , . . . . . 23
4 Shrimp landed catch by state, 19571682 . . . . . . .. .24
5 Hours of effort in single-rig equivalent, 1959-1983 . . . 25

& Catch per hour in single-rig equivalent, 1960-1983. . . . 26



INTRCDUCTION

Ocean pink shrimp (Pandalus jprdani) fishery statistics were
obtained by the Department of Fish anhd Wildlife from fishermen's
logbooks, ODFW fish tickets, and Marine Regionh ODFW market samples.
Monthly catech and effort statistics were developed from these sources,
Age composition, count per pound {grade} and incidental groundfish
landed catch were documented as well.

some cateh and effort statistics for Alaska, British Columbia,
Washington, and California are alsc presented in this report. These
data were compiled from information gathered in written or cral form
from the appropriate state or Canadian resource agency peracnnel.

Data provided in this report summarize the 1983 pink shrimp
fishery primarily for Oregon. A brief discussion including some data
for other Pacific coast shrimp fisheries is provided to put Oregon's

fishery into perspective with the total coastwide fishery.



THE 1083 OREGON SHRIMP SEASCN

Cateh and Effort

Oregon pink shrimp {(Pandalus jordapni} landed cateh in 1983
totaled 6.5 million pounds (2,948 mt), 65% less than the 18.5
miliion pounds (8,392 mt} landed in 1082 {(Figure 1), and was the lowest
season fotal since 1966 when 4.8 million pounds (2,177 mt) were landed.
Astoria had the highest total landings, 3.2 million pounds {1,452mt);
and the least decline (49.4%} in producticn from 1982, Coos Bay and
Newport total landings declined T7.8% and 60.2%, respectively (Table 1).

Table t. Ammual shrimp landings at Oregon ports 1980-83 in
thousands of pounds., 1/

Port 1980 1981 1982 1983 % Change 82-83

Astoria G225 8,061 2/ 6,232 3,154 49 4

Garibaldi 1,116 1,312 928 Lpa 50.2

Newport 6,311 7,000 4,433 1,499 66.2

HWinchester Bay 690 348 331 B TL.3

Coos Bay 10, 466 8,126 5,543 1,233 T7.8

Port. Orford 64 4 - - -

Gold Beach - 2 - - -

Brockings 2,280 1,065 995 114 88.5
Total 30,152 25,918 18,462 6,547 64.5

1/ Figures represent only the shrimp poundage landed at each port,
not the poundage that was processed {(Some was transshipped to
other ports}.

2/ Includes 207.9 thousand pounds caught of scutheast Alaska.

A total of 130 vessels landed shrimp in Oregon in 1982, 34 fewer
than in 1982 (Table 2, Figure 2). This was the third consecutive vear
in which the mmmber of vessels operating declired., The peak year was

1980, when 28Y% vessels made deliveries into Oregon. The number of
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out-of-state vessels remained aboui the same with 19 in 1982 and 18 in
1683. Double-rigged vessels comprised T8.5% of the fleet (102 vessels).

Landed catch, effort and catch per unit effort (CPUE) were highest
in April when 2,036,000 pounds (G24 mt} were caught at an average rate
of 184.5 lbs/hr in single rig equivalents {SRE) {Table 3, Table 4).

Effort was 14,124 hours (SRE), and then declined through the remainder
of the season., The greatest annual amount of elffort was expended

in State Statistical Area 32 (Destruction Island area) where 18,630
hours (SRE} vielded 2.3 million pounds {1,043 mt} (Table 5}.

Other important areas were State Statistical Area 22 (Mudhole), 21
{Cape Blanco area), 28 {Tillamook Head area), and 30 (Grays Harbor area)
although Area 22 was the ghly area which produced more than a mililion pounds
{(Figure 3, Table 5}, The best anmual CPUE's did not ocowr in areas of
high production. Areas 18 (Oregon-California boundary south} and 20
(Rogue River to Cape Blanco) had the highest CFUE at 324 and 256 lbs/hr
(SRE) respectively, but were alsc among the lowest production areas in 1983,

rket jtions

Twenty processors operated in 1983, the same as in 1582, The number
of peeler machines used dropped from 65 in 1982 to 56 in 1083. The season
opened with an ex-vessel price for shrimp at 60 cents per pound after
short price megotiaticons which lasted until April 4. During the remainder
of April up to 72 cents per pound was paid depending on the grade, During
May and Juhe processors paid 72-77 cents per pound for shrimp, From July
through September the ex-vessel price ranged from 75-80 cents per pound,

By October some deliveries were purchased at up to 86 cents per pourd,



Market Samples

Analyses of sawple data indicated the largest shrimp were caught
during May in State Area 22 at 72.6 shrimp per pound (Table 6). The smallest
recorded average shrimp in landings were caught in State Area 32 (Destructicon
Island) during June at 168.3 shrimp per pound. Average age composition of
landings in Oregon {(by mmber of shrimp) was 0.2} zerc-age shrimp, #4.0%
age 1, 47.4% age 2, and 8.47 age 3+.
Incidental Groupdfish Cateh

Landed eatch of incidentally caught groundfish totaled 1.3 million
pounds (590 mt} in 1983, down 31% from the 1.9 million pournds (862 mt}
landed in 1982, Rockfish was the major component (76.1%) of the incidental
catch at 990,050 pounds (449 mt). Lingcod and Dover sole landed catch
totaled 81,297 pounds (37 mt) and 75,516 pounds (34 mt), respectively
{Table 7). State areas 32 and 28 were the top producers of incidental

catch at 541,451 pounds {246 mt) and 246,959 pounds (112 mt) respectively.

PACIFTC CDAST
L ort

Pacific coast 1983 landed catch of pink shrimp (including Alaska
and British Columbia) reached only 22.0 million pounds (9,979 mt), a
4% decrease from the 39.9 million pounds (18,008 mt} landed in 1982
(Table 8), and was the lowest total Pacific coast landing since 1965
when 21.8 million pounds (9,888 mi) were delivered.

Landed catch of shrimp in Oregon (6.5 millicon pounds) represented
2g.5% of the total Pacific coast landed catch in 1983; however, only 3.%

million pounds (1,588 mt) were caught in waters off Oregon. Only

.



2,102 pounds were caught off Oregon and dellvered at California

ports, and 25,837 pounds were delivered at Washington ports. This
brought the total landed catch from off Cregon to 3.8 million pounds
{1,724 mt), or 17.3% of the total 1983 Pacific coast shrimp landed catch.

Washington was the only state to show an increase in landings over
1982 where landihgs were up 14% from 5.0 million pounds (2,268 mt) in
1982, to 5.7 million pounds (2,585 mt) in 1983. The landings in 1983
included 60 thousand pounds caught off southeast Alaska., Vessels fishing
of f Washington landed 3.0 milliecn pounds (1,361 ot} in Oregon, or L6E of
Oregon's total landings. This 3.0 million pounds, combined with ancther
5.6 million pounds (2,540 mi) caught off Washington and landed at Washington
ports totaled 8.6 million pounds (3,901 mt), 39.1% of the total Pacific
coast landed catch.

California 1983 landed catch totaled only 1.1 millionh pounds (499 mi).
Of this total, approximately 16% was caught off Oregoen, Most of the
California landings were caught in California Statistical Area C {Morro Bay)
which totaled 944.7 thousand pounds {428 mt}.

Combined fishing effort in SRE for Washington, Oregon, and California
continued to decline in 1983 to approximately 123 thousand hours (Figure 5}.
In 1983 total effort was 152 thousand hours (SRE). A decrease in effort
occured in all three states. The combined CPUE for the three states was
108 lbs/hr (SRE) continuing a trend of reduced CPUE from 202, 190 and 183
1os/hr (SRE) in 1980, 1981 and 1982, respectively. Catch per unit effort
was 109, 98 and 155 lbs/hr (SRE} in Washington, Oregon and California,

respectively for trips made in areas adjacent to each state,



REGULATIONS

During 1982 The Oregon Fish and Wildlife Commission (OFWC)
adopted two administrative rules which affect the shrimp fishery.
The first, CAR 635-05-186, required vessels landing shrimp in Oregon
that were caught off Washington or California to use a mesh size which
is legal in each respective state's waters., The second rule, GAR
635-05-200, specified a maximum average count per pound of 160 whole
shrimp per pound applicable only to landings of 3,000 1lbs or greater. In
addition to the above rules an incidental Groundfish catch limit
(1,500 lbs/day of the trip} was adopted, These regulations were in effect
during most of the 1933 shrimp seasen. In September and Octeober 1983 a
3,000 1lb/trip (Sebastes complex) and 1,000 lb/trip (Widow rockfish) limit
was adopted by the OFWC as a temporary rule to be in compliance with Federal
and State regulations governing groundfish during the period.
Mesh Restrictjon

635-05-186 (1) It is unlawful to land shrimp taken south of the
Oregon-Califonia border with nets having a mesh size of less than 1-3/8
inches beltween knots.,

{2) Tt 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.
aximu oun er Pound

635-05-200 (1} It is wlawful tc possess or land shrimp from any
one trip or landing which exceeds an average count of 160 whole shrimp
per pound., This rule shall not apply to landings or possession of less
than 3,000 pounds of shrimp.

(2} To determine average count per pound wheh a landing exceeds
3,000 pounds of shrimp, one sample must be taken from each one thousand

pounds up to a maximum requirement of twenty samples, The sampling unit
shall consist of at least eone pound of whole unbroken shrimp.



Incidental Catch Limif

635-05-195 It is unlawful to have on beard a commercial fishing
boat taking shrimp for cammercial purposes an aggregate incidental catch
of more than 250 Dover, English, or petrale sole less than 11 inches in

length. t is un fu commercial fishi boat taki shr‘
for cia rposes to la n incidental catch of oundf
EXCEeSS unds per day acoumulated ic

whiting, shortbelly rockfish gnd arrowbooth flounder are gxcludgg from
the incidentasl landing restriction,

SHRIMP ASSESSMERT

The Shrimp Assessment Project has examined yield and recruitment
relationships for the pink shrimp stock of f Oregen., This required
evaluation of a wide variety of models and pepulation assessment technigues
to determine methods most applicable to pink shrimp biclogy and the data
available. The special biclogical characteristics of pink shrimp, in
particular their short life span, presented a number of problems, Strong
apparent relationships between environmental variation and sometimes
predator population size and shrimp dynamics alse increased the complexity
of the problem.

A short life span, generally not much over four years off Oregon,
was a problem since we found that pink shrimp were not fully recruited
to fishing gear at age—1 and age-2, and that age-3+ shrimp are not
consistently represented in catches probably due to low abundance or
dispersal. These constraints limited the usefulness of sane techniques
such as cohort analysis for estimating natural mortality rates and other
parameters in these animals,

This work suggests that envirormental variation, as measured by
changes in the Bakun upwelling index, are very important in determining

pink shrimp recruitment from year to year. Predation, particularly by

-7-



Pacific whiting (Merlueccjus productus) also may be an important
extarnal variable but only in some years - probably when very large year
classes of whiting appear.

Evaluation of the effect of net mesh size on yield indicated that
gear presently widely uzsed off Oregon, which averages near 1-1/4 inches
between the knots, is acceptable at present levels of fishing mortality,

A disturbing cutcome of yield modelling, however, was a suggestion
that the catchability coefficient (g) decreased as effort increased in the
shrimp fishery after 1977. Fishing vessels may have been interfering
with each other at high levels of effort or continuous trawling may cause
. Shrimp to become unavailable to the gear through dispersal or induced but
unmeasured mortality. Additional research is needed to understand this
apparent interaction between effort and caftchability, and further gear
studies are planned to that end.

We have initiated studies of envirormental characteristics of szome
known production areas (beds) in order to better identify mechani=sms
linking envircrmental variation so strongly to shrimp survival, These
studies include release of sea-bed drifters arcund shrimp beds to track
bottom currents affecting shrimp, and recovery data for these drifters have
already provided us with some exciting information. Unfortunately, recovery
rates are not as good as they could be since we rely on shrimp trawl effort
to recapture drifters and such fishing ef'fort has been low since drifter
studies begﬁn.

Outlook for the OGregon pink shrimp fishery is poor for the 1584
season and likely for 1985 as well. (ur recruitment model indicated

production would be mediocre in 1982 and 1983 as a result of a low spawner



abundance index, below-average and average, respectively, survival conditions
{upwelling levels), and very strong whiting year classes present offshore,
Few age—-1 shrimp appeared in the 19283 Oregon fishery, which indicates that
the age-2 year class of shrimp will be scarce in 1984, The 1983 El Nino

event likely also had some effect on pink shrimp production and survival.

SIMMARY

During the 1983 shrimp season two-year-old shrimp contributed to
the catch to a much higher degree than in many receni years. As &
result the grade in most areas was relatively good at the beginning of
the season. In June, commercial quantities of shrimp were not found
in most areas off Oregon, and off Washington the percentage of
two-year—old shrimp began to decrease. Low caiches of fair grade shrimp
conbinued through the remainder of the season.

These low levels of catch were expected for the 1983 season dus to
poor predicted survival of the 1981 and 1982 year classes, poor upwelling,
and an abundance of Pacific whiting. In addition to these conditions the
effects of an E1 Nino of the maghitude we experienced in 1983 could not
be projected.

Late season market samples did not indicafte an abundance of zero
age shrimp (1983 yearclass) off the ccast of Oregon. The effects of
the many factors that had an impact on shrimp stocks during 1983 will
most likely continue during 1984, and as a result shrimp stocks will still

be at low levels.
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Table 2. Number of Vessels Delivering Shrimp into Cregon by

Port, 1982-83.

Home Port Oregop Trans 1/put-of-State Total
Port 1982 1983 1982 1983 1982 1983 1982 1983
Astoria 27 21 22 20 8 g 57 50
Garibaldl B T 1 10 - - 19 17
Newport n2 33 6 19 - 1 48 53
Win, Bay Y 5 5 1 - - g 6
Coos Bay b 39 15 13 T 13 T4 65
Prookings 12 T 2 3 ] Z 18 12

Total Oregon 145 112

Cut-of -State
California 11 13
Hashington 8 g

Total Vessels
Delivering to
Oregon ports 2/ 164 130

1/ Oregon vessels which delivered to ports other than their home port.

2/ Oregon double-rig count was 88 for 1983.
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Table. 3 Oregon 1983 Month|y Shrimp {andad Catch, Tn Thousands of
Founds, and Catch-Per—=Effort (Hours) by Statistical
Area for Single=rigged and Douk|e=rigged Yessals,

S5tate
Araa Apl ] Hay June July Augqust Septemb OGctober Total
O 219.7 3657 ABE 32,4 ABL.E 7.9 173.2 252
T/E] - - - - - 126.6 1A Ms.z
T/E2 785.1 22T 1 225.3 3.2 153 .4 146.4 1648 194.6
A C 92,1 376.9 44.4 495 44 .9 L y1.0 692 .7
L/E! - - - - - - b 33.3
CfE2 3t.9 3047 4.9 VT .8 113.2 143.9 113.4 1836
29C 0 o 0.7 0 o 1.5 0 1.5
CFEN - - - - - - - -
C/EZ - i 9.5 - a 133.2 - 71.8
28 C 54,5 95.0 2630 166.7 458 61.2 91.5 429.7
C/EN 67 .4 - 64.8 108.7 T4.8 63.7 33,0 1.1
CFEZ 137 .5 164,7 156,.8 105.5 B1,.6 147 .3 107.9 121.4
26 C 11,1 55,7 ) 1.7 2.5 a a 1a.3
C/EN - - Bb.4 183.2 - - - 1ge.2
C/EZ 419.4 137.9 556 TO.2 51.0 0 9.6
M C 0.6 1.4 o o 0 4} a 2.0
C/El - 4.8 - - - - - 48,48
C/E2 it 7.9 - - - - .5
22 C 10651 49,3 0.7 3.4 31,2 [ 1.1 17410
CFET B5 .3 g1.4 665 366 52.6 - - 7.4
CfEZ 5.3 13%.6 114.3 Bl & o5 - 130.7 175.1
ra B 582.7 170.2 10,9 5.8 0.8 0 0 811.6
C/E1 164,23 74.4 45.5 5.8 - - - 127 .0
C/EZ 250.0 10,7 987 €a.1 25.9 - - 170.¢
20 C 0 0 .1 TRACE 0 0 a 2.0
CAET - - - - - - - L
CAE2 0 o 227.4 R | - - - 193.8
18 C 1y 15.8 0.1 16.1 i, 0.4 1.2 47.1
C/E1 - 51.7 - - - 24.% ez 91.2
C/E? 0 255.9 4.2 as_4 - - 43.5% 115.8
18 C 0.1 o 1] o 1) 0 o D.!
C/E1 - - - - - - - -
C/E2 4.1 - - - - 4.1
Tatal © 20557 14%1.0 L [ ) 108 .1 76,7 3g5%.5 368.0 44779
C/E} 144.6 75.6 54,9 B8, 2 64,4 oFr. 5 74.4 0B.3
C/EZ 250.6 748.7 15.5 147.7 131,35 1381 130.5 .4

1/ C Is total catch In thoussnds of pounds.
2f C/E1 Mverage catch In pouwnds par hour eftort for singlerlgged vessels,
3/ C/EZ2 hverage catch in pownds per hour eftort for double-rigged vessels,
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Table 4. Catch {in Thousands of Peunds), Hours of Effort Expended, and
CPUE in the 1983 Oregon Shrimp Fishery by Month.
Month
April May June July Aup. SEPT. Oct.. Total

Single Rig

Catch 112.6 39.5 11.5 9.1 6.5 26.4 34,2 239.8

Effert 718.9 522.5 191.6 102.9 100.7 270.5  472.7 2439.8

CPUE 144.6 75.6 59.9 88.2 b4 .4 97.5 T2.4 98.3
Double Rig _

Catch 1923.3 1451.5 1068,2 T00.0 471.0  359.5 333.8 6307.3

Effort B340.4 B807H.8 TOOT.T U740.3 3586.5 2603.2 2558.5 37005.4

CPUE 2306 179.7  150.5  147.7 1313 138.1 1305 170.%
Total

Catch 2035.9 1491.0 1079.7 709.1  477.5 186.9  368.0 6587.1

Effort (SRE}  14123.5 13848.6 11547.9 7687.4 5839.1 3435 .6 4566.3 61648.4

CPUE (SRE) 1441 110.9 93.5 92,2 81.8 87.0 80.6 106.2

{SRE) = 5ingle Rig Equivalent
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Table 5. Catch {in Thousands of Pounds), Effort Expended (Hours)
and CPUE (Pounds/Hour Trawled in the 1983 Oregon Shrimp
Fishery by State Statistical Area.
State Areas North of Cape Perpetua
32 30 29 28 26 24 Total
Single Hig
Catch 35.4 2.2 o 27T 0.8 1.2 66.5
Effort 307.4 65.3 2.8 4aa 6.7 24,1 860.4
CPUE 15.2 33.3 0 61.1 118.2 48.8 76.2
Double Hig -
Catch 2229.7  T8.T 1.6 T60.6 7.4 0.8 3851
Effort 11457.1  4256.5 22.7 6268.1 Bu4.9 84.2 22933.5
CPUE 194.6 1B3.6 71.8  121.4 91.6 9.5 1638.0
Total
Catch 2265.1  783.9 1.6 T88.3 77 .4 2.0 3916.3
Effort {SRE) 18638.8 6875.7 39.1 10483.1 1358.5 158.8 37554.0
CPUE (SRE) 121.5  114.0 40.9 5.2 57.6 12.6  104,5
Table 5. {Contirued)
State Areas South of Cape Perpetua
22 21 20 19 18 Total
Single Rig
Catech 3.6 123.5 0 i3.4 0 172.5
Effort 459.8 972.3 0 147.3 0 1579.4
CPUE 7.4 127.0 O 91.2 0 109.2
Double Rig
Catch 1706.3 688.9 26.1 341 0.1 254
Effort g7a6.2 3870.2 15347 294.3 6.5 14071.9
CPUE 175.1 178.0  193.9  115.B b TT4.5
Total
Catch 17T11.9  B1z2.4 6.1 7.5 0.1 2628.0
Effort (SRE) 16053.7 T7164.6 215.5 618.2 a4 160061
CFUE {SRE) 231.5  176.0 285.5 229.7 2323.9 109.1

(SRE) = Single Rig Equivalent
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Table 6. Oregon 1983 Monthly Shrimp Age Composition {percent by
nurber), Count per Pound, and Number Sampled (no. of
shrimp) by State Statistical Area. 1/

State Monti:
Area  Age April May June July A, Sept.. Cet,
32 1 24,1 56.1 55.0 &67.5 78.2 73.5 2/ 80.6
2 69.8 38.8 37.9 2.2 17 .6 16.8 2.2
3+ 6.1 5.1 7.1 3.3 4.2 g, 4 3.6
¢t 159.6 167 .0 168.3 158.3 161.5 139.8 130.2
N N7 631 409 400 455 612 253 &
30 1 15.9 18.0 T1.0 - 80.2 65.1 63.1
Py &8.6 T5.0 18.3 - 18.3 30.1 7.7
I+ 15.5 T.0 10.7 - 1.5 .8 9.2
cCt 11.5 127.3 155 .1 - 137.7 107.2 102.7
N ity 383 LE] - 344 249 130
28 1 g.8 7.1 66.7 T5.2 77.3 - 62.1
o 7.2 22.5 33.3 20.8 21.0 - 17.7
3+ 14.0 70,4 L 4.0 1.7 - 20.2
£t 135.4 108.3 143.5 137.1 120.9 - 112.0
N 114 240 105 125 119 - 218
26 1 - 6.2 - - - - -
2 - 51.8 - - - - -
3+ - 2.0 - - - - -
Ct - 129.8 - - - - -
N - 195 - - - - -
an 1 - 1,0 - - - - -
2 - 96.0 - - - ~ -
3+ - 0 - - - - -
ct - g8.1 - - - - -
N - 200 - - - - -
27 1 21.0 1.0 33.4 37.2 43 .4 - -
2 72.5 81.0 56.2 56 .7 52.2 - -
3+ 6.5 18.0 10.4 6.2 4.4 - -
Ct 99.7 72.6b 100.0 102.3 8.9 - -
N 600 100 1043 812 B4 - -
21 1 8.8 63.6 26.4 - - - -
2 76.8 32.9 63.4 - - - -
3+ 4.4 3.5 10.2 - - - -
ct  97.8  137.3 8.7 - - ~ -
N 1036 826 738 - - - -
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Table 6. Continued

State Month

Araa Age April May June July Aug. Sept. Oct.,

20 1 - - 45 .9 - - - -
2 - - 52.7 - - -
3+ - - 1.4 - - - -
Ct - - 108.6 - - - -
N - - 146 -

19 1 .0 6.0 30.8 - - - -
2 1.0 3.0 5f.T - - - -
3+ 52.0 21.0 11.5 - - - -
ct 79.3 &.0 a4, - - - -
N 100 100 26 - - - -

1/ Due to low effort, ne market samples were collected in Areas 18 or 29.
2/ Zero—age shrimp ecomprised (.3 percent of the catch.
3/ Zero-age shrimp comprised 3.6 percent of the catch.
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Table 8. Anpual Landed Catch of Shrimp by State, Province, and Entire
Pacific Coast, 1968-1983, (in thousands of pounds; primarily

Pandalus sp,) source PMFC Crab & Shrimp Data Series and

Personal Communication with State and Provincal Authorities
Year Maska Br. Tolumbia Ha;hington Oregon California TDE;I_
1968 42,023 1.566 1,164 10,976 2,270 57,9949
1969 47,857 2,119 1,425 16,505 2,948 64,848
1970 74,256 1.538 926 13,735 4,048 94,503
1971 94,891 735 678 9,291 3,081 108,676
1972 83,830 o4 1,682 20,861 2,434 109,501
1973 119,964 1.729 5,271 24,517 1,240 152,120
1974 108,275 2,644 9,325 19,968 2,338 142,550
1575 98,535 1,728 10,167 23,893 4,993 139,316
1976 129,011 7,723 9,261 25,392 3,400 174,787
1977 116,89 6,176 11,803 45,580 15,640 169,090
1978 73,397 2,969 13,987 56,997 13,167 160,517
1979 50,916 1.578 12,138 29,587 4,922 94,138
1980 he, 865 1.175 12,600 30,152 4,100 101,192
1981 28,100 1,200 10,055 25,918 3,673 68,946
1982 16,987 1,160 4,999 18,462 4,207 45,815
1983 7,500 1,200 5,656 2/ 6,547 1,132 22,035

1/ Primarily Papdajus sp., from PMFC Crab & Shrimp Data Series and
conversation with state apd provincal authorities.
2/ Imcludes 60,298 pounds caught off Southeast 5laska.
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TATE
STATISTICAL

AREA 1982

4 0

32 3,177.4

30 1,19.8

29 0.6

28 2,819.2

25 1,043.4

24 2774

22 6,1M.6

| 2.616.4

20 %5 26.1 Cope Blonca
i9 550.1 a47.% Fiogua Rivar
ia 277.6 o1

CAL.

Figure 3, Oregon 1982 and 1983 landed {atch of Shrimp, in
Thousands of Pounds, by Oregon Statistical Area.
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