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LENGTH~FREQUENCY AND SEX COMPOSITION DATA FOR
PINK SHEIMP LANDED IN OREGON, 1951=65

INTRODUCTION

Pink shrimp (Pandalus jordani) catches from exploratory and éommercial
:fishing have been sampled since 1951 by Fish Commiggion of Oregon personnel.
iCarapace length, sex, gravidity, and average size (shrimp per pound) have been
%eoqrded, These data were used to ghow agée composition, timing of sex change
'?rom male to female, growth, and gpawning peried. This report summarizes in
tabular form, by menth and area of eatch, these data for shrimp landed in Oregon.
?he data are also tabulated end graphed by quarterly period, starting on April 1, é
to show the gex change, growth, and ege-sex composition of satches and/or
iﬁndiﬁgs by season and year. This date wag used because larval release of the
incoming year class is usually completed just prior to April 1, Shrinp of
%he year (O~l2.monthsgold) rarely have been obtained in samples because their
small size makes them unavailable to most of the gear used, Thig age group

igs therefore missing from most length-~frequency distributions.,

SOURCES OF INFORMATION . ' i
Most of the data presented came from merket sampling of commercial shrimp
;andingg‘sinae 1957. Data on area of catch were sollested from commersisl
?ishermen'a_logs. Almost since the fighery started in Oregon, logbooks were

fﬁrnished.toffishermen in whieh to keep pertinent data. The logs have been

'6pied, ugually on a monthly schedule. Those fishermen who declined %o keep

written regords of fishing have usuadly been willing and able to furnish needed

formgtion orally.
 Sampling at sea by Fish Commissien biologists aboard commersiasl trawlers

hag centributed a limited amount of dats at irregular pericds., Another source

Hf informetion was expleratery fishing by the Fish. Commission of Oregon and the
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U. S. Buresn of Commercial Fisheries from 1951 to 1960, Magill and Erho (1963)
presented a summayy of exploratery activities off Oregon since 1951, The
Oregon Fish Commission made exploratery eruises in 1951-52 and 1957 and the
Burean of Commercial Fisheries in 1958 and 1960 (Ronholt and Magill, 1961).

Although a small fishery developed at Garibaldi (Tillamook Bay) in 1955,
sustained commereial effort in Oregon began in 1957 at Warrenton. Sampling
was curtailed st ports soubth of the Columbia River until 1963 because of small
landings, Since then, expanding fisheries at Brookings and Coos Bay have
required intensified sampling.

In 1961, the Paecifiec Marine Fisherieg Commission employed a port sampler
who sollected data on shrimp landed at Brookings, Oregon, and Crescent City,
Galifornia. In years sinee then, work has bgen accomplighed through the
coo?eration of Fish Commigsion salmon samplers who doubled as shrimp samplers
ag time permitted. When funds were available, personnel were placed at

southern ports during the shrimp season.

METEODS

Shrimp samples have been drawn and recorded in essentially thé game manner
sinee 1951, Between 100 and 200 ghrimp are iaken randomly from a shrimp cateh
or lsnding and are sexed, weighed, and measured for length, Shrimp carapace
length in millimeters is measured with a Vernier caliper from the posterior
margin of the eye gocket to the dorsal posterior margin of the carapace. Thig
measuramen% is used because the carapace is durable and usually intact. The
carapsce 1engtﬁ (¢) and the eyestalk to telson length (E) were found to be
linearly related (Magill and Erho, 1963). In 1951, 1955, and 1957 the eyesta;k
to telson length was measured by means of a measuring board (Pruter and Harry,
1952), These measurements were converted to carapsce length for this report

using the formule C=0,258E-1,16 (correlation coefficient r=0,986). All




-meagurements have been recorded in 0.2 millimeter increments and were smoothed

ﬁ§;005 millimeter intervals for graphing.

_ Sex was determined by wvlose examination of the imner ramus of the first

ﬁblgppod (Tegelberg and Smith, 1957). The ghape of the ramus determines whether

he animal is male (M), transitional (T), or female (F)., A triple-beam balance

'fgxused for weighing samples to the nearest gram.

AGE AND SEX COMPOSITION

Pink shrimp of{ Oregon are born between February and Aprile Few gravid

éﬁales are seen after April 15, Shrimp mature first as males bebween their
_ifst and second years of life (0 and 1+ ags groups) then transform to females
uring their third year of life (2+ age group). Almest all shrimp older than

6 months {5+ age group) are females. Exceptiona %o this timing of sex change

‘will be dealt with later in this section. Females begin to show "head roe®

'maturing ovaries) in late Auvgust. By December 1, most of them have spawned

,ahd carry the eggs attached to their abdomens throuvgh the winter until hatching

~ocours from February %o April.

Shrimp caught south ef Cape Blanco usually are composed of three age
groups ~=l+, 24, and 3+--while north of that poini the 4+ age group iz added.

hrimp 4 years old have generally been & small part of the catch. The 1+, 2+,

.éhd 3+ age groups are usually streng in caiches north of CGape Blanco, while

the 1+ and 2+ groups dominate catches mouth of there, particularly in areas 6

and 7. The 3+ group usually is not abundant in catohes south of Cape Blanso.

’This difference in age composition as well as in size is compared in Figures
"'5 &nd 6"'8 L)
Bex oomposition has usually been dependent on the strength of age groups,

ﬁThe'2+ age group typically is male in April and changes mex %o femals by October

‘each year. The s%reng%h'of 1+ and 3+ age groups also has an influence on overall
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gex composition since 1+ ghrimp generally remain male and 3+ shrimp generally

are female. Transitional males sre evident in inereasing numbers after April

and peak usually in June and July each year. 3By Qctober, few transitionals

remsin. By November, nearly 100% of female shrimp are either gravid or have

ripe ovaries.
most notably

There have been exceptions to ghrimp changing sex at age 24,

in areas 6 and 7. The faster growth of shrimp there has been paralleled by

earlier change from male %o female. A portion of the 1+ group typically

changes sex, one year sooner than northern shrimp. Other exceptions have been

noted, especially north of Cape Blanco in 1964 and 1965. In 1964 an abnormally

small part of the 2+ age group (male) changed sex o femele in northern Oregon.

Normslly almost all of this group changes to female, A dominant 3+ age group, as

uasual all females, was present with comparatively few males {1+ and 2+ age

‘groups), In 1965 an unusually large part of a dominant 1+ age group changed

sex to female, Normally this age group vemaing male, Females were comparatively

scarce, 'The very weak 2+ age group also changed sex, a8 ig. normal. The

unbalanced sex ratios those two years, slong with the aberrations in timing

of mex reversal suggest a possible connection of sex reversal with sex ratio.

LENGTH-FREQUENCY DISTRIBUTIONS BY AREA

Aress of oaboh are shown in Figure 1, They have remained fairly c@nstanﬁ} ;

after 1961, but some have been more important than others.in catch and amount ";'

‘of effort expended, Effort has shifted from one area to another from month to:

‘month and year to year. mgble 1 gives carapace 1engthkfreQuency‘data.by month
‘and area from 195L=65,

Area 1, between Cape Flizabeth and the Columbia Rivexr, was fighed exten.

f&mely in 1957, 1958, and 1959. Shrimp populations off Grays Harbor and Wlll

Bay were the major contributors to the catch. Figure 2 and Table 2 show

“ length-frequency data from this area. Tn all figures, dotted lines indlcate 5
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male, solid lines female, and dashed lines transitional male (changing to female)
carapace lengths,

Area 2, befween the Columbla River and Cape Perpetua, inciudes shrimp beds
centered off Tillamook Head and Cape Meares. Some shrimp were also taken directly
off the Columbia River. Populationa off Washington and in area 2 appear to be
gimilar in age composition, sex change, and growth., Figure 3 and Table 3 show
Ares 2 sampling data,

Area 3, between Cape Perpetua and Coos Bay, includes a large population
northwest of Coos Bay. Shrimp bave also been taken in shallow waier (50 to 60
fathoms) of f the Umpaua Biver ard in deeper waier in the southesst blght of Heceta

Bank{ Figure 4 and Table 4 illustrate sex, age, and growbh of these populations,

Age groups are separated by anslysis of the pélymodal distribution of shrimp
'*sampied during the period shown. For example, in Figure 4, January-March 1963,
three age groups appear: one-year-olds (1+) as males with a mode of 1% mm;

two=year-=oldmales,transitionals9 and females (2+) with a mode of 17-18 mm;

. and three=year-old femsles (%+) with a mode of approximately 21 mm, Growth of
these 8ge groups is seen by following each through the succeeding periods of
ApriluJune and JuiymSeptemberu By July-September, the respective modes have
feached 16 mm, 18;20 mm, and 22 mm., Sex change of the 2+ group has been
nearly oompleted, with few m&ies and many females present womparsd %o the
osite.rat;o among 2+ shrimp in January-March,

Are&l4,ibetweepfcoos Bay and Cape Blaneo, includes a large population off
GQquélle Point which may be part of the population northwest of Coos Bay. Size,
g?owth, and sex change timing and degree are usually similar., Figure 5 and
Table 5 show data from thisrarea°
Area 5, between Cape Blanco and the Rogue River, includes a population off

Aiand. Rock, I+ is a emall area on which considerable numbers of ghrimp are
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gconcentrated. It has been fished since 1962, mostly by Port Orford vessels,
but inereasingly by Brookings vessels. Tigure 6 and Table 6 show sampling data
from this ares. Size and growth is usually midway between the populations of‘ |
amaller shrimp in area 4 and larger shrimp in area 6o

Area 6, between the Rogue River and St. George Reef, just south of the
Californis~Oregon border, ineludes a population dff Brookings whose range
extend$ into northern Californis and north to Cape Sebastian (Figure T and
Table 7). Thig area has been fished by Brookings boats and occasionally by
Crescent 0ity, California vessels. The area appears to contain a transitory
population, shrimp being present in good gquantities at some times of the year
and practically unavailable at others.

Area 7, between St. George Reef and Cape Mendoeino, includes a large
population off the Klamath River and,Reddiné Roek in California. This population
is fished upon by Brookings-based boats as well as California vessels.

Figure 8 and Table 8 show sampling dats foer this area.
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Table 1. Pink shrimp carapatce Length-Lreguency distribucions, by area
and month.
Length Oct. 1951 Mar., 1952 Apr. 1952 May 1952
(mmn) Area 2 Area 3 Area 4 Area 3
M ‘T M T F M T ¥ M T ¥
6.0
65
7.0
.5
8.0
2
9.0
o3
10.0
'3 3
11.0 4
) 15 1
12.0 14 :
'3 28 2
13.0 2 40 S 6
.3 26 23 6 6
14,0 132 13 ) 26
o3 369 6 15 42
15.0 466 1 7 ; ) 2 61
] 332 5 2 5 24
16.0 95 7 2 . 15
! 29 17 5 2 5
17,0 41 28 11 2 3 1
23 217 29 10 2 6 1 2 1
18.0 15 135 10 3 11 12 3 3 6
0D 2 241 3 2 8 2 1 3 3
19.0 222 3 4 13 2 3 24
. 180 15 3 5 10
20,0 43 1 3 6
o i 57 7 6 2
21.0 51 8 3
] 32 4
22,0 16 8 1
"3 9 3
23.0 2
] 2 1
24,0
o5
25,0
55
26.0 .
Total 1,536 1,077 199 13 88 61 12 27 219 15
No. samples 6 3 1

shrimp/lb.

Not available

Not available

Not available Not ava:




Table 1 (Continued)

20.

ngth “July 1955 Sept. 1957

Oct, 1957 Nov. 1057
min) Area 2 Area 2 Area 2 . Ares 2
Sex unknown M T F M T F M T F
3
3
i6
19
21
39 3 2
23 5 31 1
11 17 95 3
11 ' 40 192 9
5 75 306 13
5 a5 283 24
12 34 193 2 20
22 54 163 1 14
46 63 | 179 1 9
58 99 4 249 14 4
79 Y 21 200 90 6 3
44 28 94 102 311 5 5
25 4 159 26 558 i 20
27 1l 249 12 663 39
9 269 1 776 72
3 194 517 71
1 100 3l 17
51 134 69
13 63 30
6 16 15
1 4 2
.5
26,0
Total oo 4B2 525 1,162 2,034 3,461 109 403
o. samples 2 6 17 2
heimp/1lb. Not available 88.8 93.

9 74.2
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Table 1. (Continued) .
Length *° Feb. 1958 ..~ Mar. 1938 "~ Apr. 1958 May 1958 L
{(mm) Area 1 = Area 2 Area 2 Area 1
M T - F M T F M T F M T __F
6.0
95
7.0
]
3.0 i
05
9.0 4 3
] 8
10,0 20 9 ]
. 22 25 .
11.0 a3 32 3 ]
05 45 51 2 =
12.0 12 57 16 1
05 10 . 44 19
13.0 5 35 ' 61 2 1
09 14 63
14,0 9 53 5
23 2 1 2 33 1 9
15.0 2 k 26 1 . 18 3 1
o5 16 1 3¢9 4 o 7 1 1
16.0 41 7 T 84 6 5 2 1 -
o3 55 11 103 20 1 i3 6 1
17.0 79 16 117 33 -1 31 25 4 10
o3 41 10 . 61 20 -2 34 71 6 1 6
18.0 16 - 4 2 42 15 - 8 29 113 25 22
o3 1T 2 8. 31 14 16 8 81 26 3
19.0 17 26 - 37 19 ‘44 8 89 44 4
o5 -1 : 35 23 24 B2 8 84 75 1
' 3
1

25,0
]
2600

Total ' 440 540 577 850179 1,177 415 671 2,372 21 48

No. samples 3 6 11 : 1

Shrimp/lkb.



Table 1 {Continued)

May 1958

June 1958

Aug., 1958

July 1958
Area 2 Areag 2 Area 2 Arag 2
M. T F M T F M T F T ¥
1
4
17 2
36 8
151 30 1 1
227 74 5 7
361 169 i 22 33
369 5 235 3 44 83
369 i7 1 303 8 70 5 223 2
226 25 193 7 1 73 10 291 1
106 36 1 136 29 5 . 56 13 2 248 12 1
47 33 4 43 22 8 16 19 19 139 3 3
24 41 10 20 19 & i2 8 19 43 10 22
27 99 46 5 13 15 7 12 16 10 h 20
28 100 82 15 22 3¢ & 21 45 8 13 36
13 84 90 12 35 70 13 59 9 15 71
12 ol 80 1i 50 112 10 73 8 11 123
4 84 110 3 25 112 6 62 3 3 154
5 73 197 6 36 176 8 81 1 134
2 50 343 32 218 15 55 2 133
1 35 488 17 353 5 76 1 & 181
2 10 507 11 482 6 85 197
i 5 369 3 485 4 69 263
175 376 2 47 185
71 210 25 176
32 60 16 80
7 20 3 3l
1 2 3 4
2
033 788 2,614 1,265 334 2,750 310 157 757 1,106 8% 1,816
16 17 5 16
111.4 102.1 101.8 102.3
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Table 1 (Continued)

Sept. 1958 Oct. 1958
Area 2 Area 2

Nov.
Area

1958
2

Dec. 1958
Area 2

M T F M T F

M

T

F M

T

85
18.0
05
19.0
05
20.0
) 05
21,0
'05
22,0
w5
23,0
63
24,0
05
25,0
95
26.0

Total
No. samples

Shrimp/1b.

11 ‘ 3

74
100
99
57
17 1 2

8 8

52
121
1 181
124
46

10

34
47

-
=L 00 MO

28
38
49
49
bb
23

405 4 390 571

115.0
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Table 1 (Continued)

8 agth  Jan. 1959 ~ Feb, 1959 Mar. 1959 . . Apr. 1959
% PRI Area 2 . Area 2 Area 2 o - Area 2
M. T F M T F M T~ F M T F
2
L
2
i 8 3
3 21 &4
2 19 14 3
18 _ 41 3
10 49 , 5
8 . 55 13
1 4 46 13
3 | 21 12
1 11 6
4 4 3 11
17 16 1 3 1 5
43. 63 6 25 9 2
73 .. 75 13 1 35 30 3
54 1 74 8 5 73 66 3 5 1
12 11 a6 10 30 66 91 17 5 12 8
37 22 18 1 59 50 88 43 12 26 20
2 26 4 & 75 23 48 65 14 33 40
3 S 15 1 1 48 6 . 12 28 3 30 45
: 21 2 i 34 2 2 19 2 14 26
2 47 85 3 31 2 22
61 1 101 33 1 26
62 - 94 56 19
60 115 36 27
103 159 _ 59 31
103 _ 131 , 49 20
73 102 37 15
30 - 28 10 4
10 , 12 A 1
3 1
221 645 388 536 1,082 532 350 494 114 118 305
4 8 7 3

80.6 85.8 | 116.7 100,0
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Table 1 {Continued)
Length May 1939 June 1959 July 1959 Aug. 1959 -
(mm) Area 2 Area 2 Area 2 Area 2 Le
M T F M T F T F H T F
6.0
05 6
7.0 :
eD 7
8.0 5
N i 8
9,0 :
03 1
10.0 2
05 1
11.0 4
o3 4
12.0 9 1
03 17 1
13.0 32 5
o5 54 15
14.0 94 52
-] 92 2 96 1
15.0 99 1 114 4
o9 79 6 91 8
16.0 43 13 3 76 20 3
0D 21 15 3 41 21 5
17.0 13 16 6 19 21 11
05 4 17 19 5 16 3
18,0 8 45 - 60 1 13 8
03 6 63 113 7 7 25
19,0 775 161 6 30 70
03 42 200 6 44 154
20,0 1 30 199 3 42 212
) 7 96 19 139
21.0 1 61 7 75
o5 1 54 33
22,0 50 47
C 3 52 49
23.0 45 53
03 16 18
24,0 8 12
03 1 5
25.0
95
26,0
Total 501 334 1,147 539 253 927
No. Samples 9 23
Shrimp/1ib. i11l.1 103.0



26,

Tablé 1 (Continued)

Aug. 1950 Sept. 1050 Sept, 1950 Oct, 1959

Area 6 Area 2 ' Area 6 . Area 2
M T '~ F M T 'F M T F M T F
1
3
15 5
4 38 12 .15
5 68 23 59
28 62 1 2 36 73
53 . 51 6 79 97 i
44 2 .3 28 2 8 67 28 2
16 1 - 18 4 1 13 a3 3 8 8
3 5 30 1 24 3 13 4 7
1 3 22 17 3 1 34 18
1 14 1 24 36 10
1 7 i 33 1 i9 1 17
4 29 1 49 1 30 28
42 i 72 1 50 43
2 29 95 ‘ 69 52
21 57 38 50
11 25 24 28
10 : 22 22 24
6 10 8 10
3 16 10 12
4 7
1 4 5
155 18 246 272 7 481 258 4 354 290 327
8 4 6 4

92.1 95,2 84.3 94.6




Table 1 (Continued)

Length Nov. 1959 Mar. 1960 Apr. 1960 May 1960 _
Area 2 Area 2 Area 2 Area 2 L
M T F M T F M T T ¥
5
0
5
0 1
5 2
11.0 2 1
5 1 2
0 5 2
5 3 6
0 4 4
5 2 18
0 1 1 12
o3 1 9
-0 6 3 5
o3 11 4 2
.0 28 17 10
3 55 27 1 19
=0 57 2 34 2 3 49
0D 18 2 21 3 6 43
8.0 7 12 15 6 18 &b
03 2 9 8 2 39 22
9.0 18 1 41 i3
.. 14 1 2 28 2
0.0 23 20
a3 36 31
1.0 35 50
03 30 43
2.0 25 19
03 18 6
23.0 11 5
29 6 3
24,0 6 -
03 4 1
25.0 1
65
26.9
Total 187 251 152 16 315 261 151
No. samples 3 3
96.2 108.7

Shrimp/1lb.




Table 1 (Continued)

28,

June 1960

June 1960

July 1960- |

July 1960
Area 2 Area 6 Area 2 Area 3
M T F M T F M T F M T F
2
3
4 1
2 © 33
4 26
14 44 1
37 13
103 16 1
153 3 4 6
181 10 5 i 4
b 497 32 2 1
31 54 52 ? 11 5 1 1
b4 1. 4 47 2 g 6
172 17 2 36 1 18 40 7 2
163 26 20 L 4 54 7 2 i
110 95 42 3 4 35 26 3 1 5
. 26 68 . 78 7 7 11 7 10
15 77 142 15 5 24 3 11
57 107 13 1 14 12
136 60 . 32 26 6
80 16 30 22 10
1 74 6 38 22 11
17 45 9 2
16 41 4 2
8 24 3 2
9 13 3
4 13 1
1 i
504 587 685 651 651 283 198 155 180 21 12 12
i3 18 4

123.6




29.

Tgble 1 {(Continued)

Aug. 19604ﬁ

Length July 1960 July 1960 Aug. 1960 o
() Area 6 Area 7 Area 1 Area 2 i Le
M T F M T F M T M T P
6.0
e 3
7.0
05
890
05
9.0
05
10,0
11.0
05
12.0
03
13.0 1
03 2 5
14.0 7 18
03 11 3l
15.0 53 75
05 94 78
16.0 117 2 68 5
03 136 11 37 17
17.0 102 42 1 15 17
o5 27 76 5 29
18.0 3 66 12
o3 39 4
19.0 30 1 6
o5 41 3 14
20,0 69 4 24
) 96 6 14
21.0 80 21 10
o5 43 38 3
22,0 8 40
=3 1 44
23.0 49
oD 13
24,0 20
-3 .2
25.0 8
05
26,0
Total 550 604 250 333 155
No. samples 26 10
Shrimp/1b. 119.3

112.2




20,

Table 1 (Continued)

Aug. 1960 Aug, 1960 . Sept. 1960 Sept. 1960
Area 6 Area 7 Area 2 : Area 3
M T - F . M - T - F M T - F - M T F
4 1
2 22
4 3 41 1
10 19 118 1
30 34 1 iio 7
73 74 102 27
137 1 70 8 45 16
196 5 i 36 i5 28 14
153 33 . i4 39 : 19 1 4 1
41 64 4 2 36 , 32 1 3 & 2
5 76 14 - 13 47 3 14 3 5
1 57 21 5 35 5 30 5 3
21 17 & 17 6 45 4 7
. 24 10 14 3 Z 3 78 2 21
29 15 20 7 L 54 )3 28
52 39 10 13 66 25
42 40 . 8 8 44 17
-, 23 46 2 13 89 22
2 18 14 z 72 iz
17 . 9 66 7
13 ‘ 2 22 2
9 3 17 1
4 9
5
1
- 650 429 269 . 254 175 72 623 i8 615 a0 153
27 0 9 2

114.6 . 133.2 99.9 88.4




510

Table 1 (Continued)

Length Sept. 1960 Sept. 1960 Oct. 1960 Nov. 1060 . ie
(vam) Area 6 Area 7 Area 2 Area 2
M T F u T F M T F M T ¥

—

13
26
22
15

a -
Ln w
Ly
-~ oD
N
—
o b

b
n
MW == o
(8
D O N

&
w
N RO

Total 36 28 36 82 57
No. samples 2 5

Shrimp/1b. 103.0 99.5




Tabile 1 (Continued)

32,

Apx., 1961 . April 1961 May 1961 May 1961
Area 2 Area 3 Area 2 | Area 3
M T ¥ M T ¥ M T F M T F
2 1
9 2 2
6 10 1
3 i6 2
3 32 5
2 £ 7 1
1 37 3 2
3 2L 2 3
&4 16 3 4
39 8 5
. 80 5 2 6 2
160 10 2 25 1 i
-129 23 4 7 1 36 2
99 43 7 32 9 i 53 3 1 i
as 37 6 32 39 63 1K) 3 ] 8
i3 L7 11 40 70 13 44 22 6 17 25 3
3 18 21 22 54 42 18 26 il 30 70 12
1 10 59 7 36 as 8 22 28 20 114 27
g 83 10 28 i 12 43 8 113 36
i 4 100 1 45 8 23 2 56 60
2 62 2 21 6 54 27 116
1 68 30 3 64 10 109
‘ 41 1 i3 i 27 6 106
29 g 35 1 64
28 5 26 44
9 18 19
4 1 7
2 1 i
593 179 534 327 223 2432 280 129 411 103 430 604
9 6 6 8




35

Table 1 (Continued)

June 1961
Area 2
M T 3

June 1961
Area 3
M T F

July 1961 Jaly 1961
Area 2 Area 3 .
W T F M T

Ry B B2 RS
s W e
¢ % © ® © © ¢ O @
Mmoo o Wnmo

N
w
[=]

-]

®
w

a4
o
Lo

Total
No. samples

Sheimp/lb.

£ RN M-

14
22
56

36 12 2
25 26 1
14 26 9

17 62

67
31
49
19

b D

229 122 319

99.3

48 .

13
20
14
30
10

12 5 1
34 19 2
45 109 13
26 166 43

9 188 57

28 72
68
85
46
29
11

R

220 625 511
10

87.6

= e
%]
[X)

11 3
20
19
10

PO N - W B




Table 1 (Continued)

34.

10

Aug, 1961 Aug. 1961 Aug. 1961 Sept, 1961
Area 2 Area 3 . Area 7 Area 2
M T '~ F M T F M T - F M T F
4
9 3 2
22 iz L 5
15 42 10
25 67 1 10
15 65 9 6
14 45 2 13 4
23 22 6 14 8
a6 : : i2 8 9 35
51 1 1 16 26 4 38 2
56. 6 4 i9 29 6 4 51 1 2
25 4 12 24 48 36 1 1 31 1 8
13 i4 25 4 B5 101 2 4 5 14 5 19
3 i 12 2 79 143 2 9 4 1 2 17
1 9 35 27 il8 18 8 2 35
4 44 7 101 il 13 4 34
1 62 70 4 12 i 47
4 29 i 50 10 28
2 38 36 1 9 30
1 18 13 5 9
' 14 6 3 5
i 4 2 i
2
3iz 57 . 295 333 298 686 60 48 7L 215 16 237




350

Tablie 1 (Continued)

Sept. 1961
Area 3

M

T

F

Neov. 1961
Area 2
M T F

Apr. 1962
Area 2

M T

Apr, 196§‘+
Area 4 :

M

T

¥

Total

No. samples

© Shrimp/lb.

10
i4
25

—
WO

s

(R I T al a

P

[P NN R I

60

ol
NPORENERN

8 8

14
30
15
22

229 121

£ b=

- =
OO RO W =N

—
L)

13
30
36
32
22

=
wooN

S 126 148

4

23
19
28
22
22
11

151

e

N 0o 00

36

36

——]




36,

Table 1 (Continued)

" Apr. 1962 May 1962 " May 1962 June 1962
Area 7. Area .2 Area 3. - Area 1
M T  F M T F M. T F M T F
3
1 2
3 2
7 4
1 1o 2 4
2 22 2 10
i 8 4 )
2 14 7 7
1 4 i )
i 2
1 i 1
i 7
7 5
8 9 i i 2 6
; 7 14 12 1 7
3 2 i 3 42 2 34 1 i3
4 3 1 1 35 2 42 2 13 i
3 5 4 60 10 2 47 7 13 6
8 10 51 16 2 37 3 L1 7
1 18 1 49 49 26 20 i5 11
i 1 6 i5 51 10 28 4 14
i 22 8 52 1 4 56 1 15
42 2 41 6 65 i1
16 35 46 7
6 i3 38 3
8 10 26 1
! 1 3 6 2
1 1 2 1
19. 21 . 136 105 285 = 283 - 25 219 300 57 83 79 |

6 .




Table 1 {(Continued)

Length June 1962 June 1962 July 1962 July 1962
(mm) Area 2 Area 3 . Area 1 Area 2
5 A -

T F M T - F M T F M T F

—

89 183 154 210 424 415 192 129 130 75 51

No. samples 4 8 4 1

Shrimp/lb.



" Table 1 (Continued)

38,

July 1962

July 1962

F

342 293

21
31
70
59
63
48
30
10

347

T July 1962
Area &4
R
1
&
12
38
71
121
108 4
106 10
58 22
25 24
4 13
14
25
1 99
101
95
54
14
2
1
547 478 -

11

et

0O sd Jo g

12
11

17
10

88

Aug., 1962
Area 2
M T
1
2
4
13
27
25
28 1
22 6
9 4
i 6
i 5
2 &
14
7
9
7
8
8
9
4
2
135 94




Table 1 (Gontinued)

Kug. 1962

Length Aug. 1962 Aug. 1962 Sept. 1962°
{mm) Area 3 Area 4 Area 7 Area 2
M T F M T F M T M T 7
6.0
.5
7.0
05
.0
95
.0
05‘
@0
05
1.0
5
2,0 1
05 1
3.0
.5 2 1
4,0 6 5 1 1
.5 20 11 7 4
5,0 28 1 16 35 22
.5 51 1 24 39 63
6.0 38 2 13 50 3 93
.5 27 6 17 67
17.0 10 13 6 10 6"
.5 10 1 4 8"
18.0 1 1 7
] 1 8 4 3.
19.0 23 12 3
5 40 3 19 i
20.0 - 61 7 15 3
3 39 16 10 2
21.0 12 19 5 b4
.5 8 31 b
. 22.0 2 38 ik
.5 43 :
23 .0 26
05 15
24,0 5
95 2
25.0
05
26,0
Total 183 227 205 96 80
Mo, samples 7 3
Shrimp/lb. 96.9 105.1



~Table 1. {Continued)

40,

Sept. 1962 Sept, 1962 Sept. 1962 Jan. - 1963
Axea 3. _ Area 4 Area 7 Area 2
M T F M T F T F M T F
1
4

2 16 5
5 21 35
15 26 63
18 20 2 81
9 1 12 3 a6
7 5 6 10 i 20

K} 1 9 3 6 4

5 i 2 5

3 1 3 1 1

2 1 6 1 3

1 8 6 9 1

5 il 8 i6 2

4 14 8 22 3 1 3

2 15 2 14 4 3 9

9 22 1 b

15 21 5 1L

24 26 6 11

17 22 5 7

16 7 8 6

4 6 1 3

2




A,

Table 1 (Continued)

Length
(mm)

Jan. 1963

Area 3

M

T

Feb. 1963
Area 3

M

T

F

Feb., 1963

Area &4

M

T

HMar. 1963

Area 3

M T

@5
23.0
]
24,0
05
25,0
-]
26.0

Total
No. samples

Shrimp/lb.

il
30
43
37
16

138

27
42
17
10
11
i3
25
25
14
14
10
12

1
1
3
5
3
4
6
[
4
1

-

BNO

12

W
[ %]
N




Table 1 (Continued)

42,

Apr. 1963 Apr. 1963 “Apr. 1963 May 1963
Area 2 Area 3 Area 7 Area 2
M 't F M T 7 M- T F M T F
1
1
2 6
3 3 11
12 10 22
2 ir 2 24
i 15 3 29 1
12 8 22 2
2 1 7 13
9 4 1 2 22 1
14 "1 7 6 3 2 59 7 1
i5 8 5 39 11 6 1 il4 9 3
37 19 4 87 42 9 25 4 1 213 48 26
30 10 6 97 99 43 21 5 185 a0 &1
i5 11 2 91 176 30 32 22 Bl 117 160 102
3 & 2 33 77 118 .9 12 22 30 85 73
i 2 5 39 94 8 6 37 14 64 54
3 11 50 i 2 24 20 34
2 1 2 111 i 13 1 & 45
7 159 15 i 41
6 1 174 19 57
8 108 14 33
5 65 9 431
4 59 6 39
7 56 6 25
i 2% 3
5 g 2
4 1
2 1
1
127 52 70, 421 466 1,173 141 54 177 884 482 642
2 25 3 13
101.3 118.0 125.6

122.6



45.

Table 1 (Continued)

Length May 1963 May 1963 May 1963 June 1963
() Area 3 Area 4 Area 6 Area 2
M T F M T F M T F M T ¥

]

11 21
25
10 30
16 22

-3
w
[OOSR X
—
W W s W
ot
o

17.0 16 12 7 59 27 "3 13 4 160 26
25 16 41 12 57 52 13 7 9 2 102 48
18,0 30 75 41 41 88 30 21 23 8 61 93
) 23 63 83 14 49 38 11 16 14 14 87
19,0 i6 47 66 4 32 70 11 18 28 5 56
03 6 10 42 5 28 3 2 19 19
20.0 1 59 1 52 2 19 2
0D 98 75 12
21,0 _ 166 94 36
] 1 129 42 23
22.0 : 106 35 32
03 - 64 21 15
23.0 o ‘ 60 30 16
03 : 31 3 6
24,0 24 6 ' 2
oD 5
25.0 1
.
26.0

Total 131 252 994 251 258 540 151 75 232 585 348 4
No. samples ' 16 10 4 13

Shrimp/lb. 88.3. 104.8 106.8 118.9




Table 1 (Comtinued)

44.

May 1963 May 1963 May 1963 June 1963
Area 3 Area 4 . Avea 6 Area 2
M T F M T F M T F M T F
i 1
1 i
1 1
2 3 3 2
5 9 10 6
1 7 11 2%
3 13 19 25
1 2 10 30
3 k| 16 22 1
4 7 i 24 2
2 13 i 5 42 6 2
7 2 21 3 1 70 9 3
16 12 7 59 27 3 13 4 160 26 B
16 41 12 57 52 13 7 9 2 102 48 L4
30 75 41 41 88 30 21 23 8 61 93 48
23 63 83 14 49 38 i1 ié 14 14 a7 76
16 47 66 4 32 70 11 i8 28 5 56 69
6 10 42 5 28 3 2 19 19 29
1 59 1 52 2 19 2 21
98 75 12 24
166 94 36 35
1 129 b2 23 25
106 3s 32 29 ’
64 21 15 28
60 30 16 26
31 3 6 8
24 6 2 %
5
1
131 252 994 251 258 540 L5175 232 585 348 &50
16 10 4 13
88.3 104.8 106.8 118.9



45

Table 1 (Continued)

June 1963

Area 3

M

T

June 1963
Area &

M T

F

June 1963
Area 6

M

T F

June 1965?

Arvea 7

—_—
M T

22.0
0-5
23.0
05
24.0
05

- 25.0

03
26.0

Total
No. samples

Shrimp/lb.

—
W n L =

o one

16
14
20

112

15
34
32
23
13

122

111.1

10
18
21
13

13

i8
19
10

- b g 0

146

26

28

43

33
28 2

13
11 1
25 5
78 22
68 75
47 123
18 96
3 45
13

427 383

14

37
66
88
50
53
73
67
63
38
19
21
12

603

18
10
15

12
17

42 108

83 125

——




Table 1 {(Continued)

46.

“July 1963 July 1963 ~July 1963 July 1963
Area 1 Area 2 Area 3 Area 4
M T F M T F M T F M T F
|
|
4 2
i 10
2 7 5 19
21 8 39
33 13 58
24 28 77
1 az 15 37
8 31 i -8 17 i
i6 1 65 2 10 H 22 3
-7 2 1 111 12 4 |3 1 48 28 1
- 6 3 9 118 28 5 9 10 62 69 6
2 6 6 94 68 29 7 22 3 50 152 36
.2 i 6 34 75 62 12 56 14 18 1ii 56
3 8 60 86 4 75 34 3 84 a7
1 2 17 67 2 55 52 1 28 &0
1 8 65 27 47 15 52
i 1 28 28 5 22 55
2 38 17 1 83
2 32 33 6L
1 26 40 56
1 24 22 26
i8 16 37
o1 5 3 16
3 5 9
6 2
44 13 35 585 272 488 125 252 317 463 492 645
1 14 9 18
131.4 i 115,2. 96.4& 110.2



Table .1 (Continued)

Length July 1963 July 1963 Aug. 1963 Aug. 1963
(mm) Area 6 Area 7 Area 2 Area 3
ul T 3 M T F M - T F M T ¥

L L 0o W r= £~ o P~ e

L]

Total 19 65 139 - & 30 33

No. samples 3 1

Shrimp/lb. 76.6 Not available

546 141

8

108.8

421

320 264:

18

90.7



Table 1 (Continued)

48,

91,5

Aug. 1963 Aug. 1963 Sept. 1963 Sept. 1963
Area 6 Area 7 Area 2 Area 3
M T F M T .F M - T F M T F
1 &
1 6 2 20
3 15 i3 62
7 36 34 140
10 1 28 1 28 144
4 2 14 4 18 73
3 4 10 6 22 2 18 2
1 5 5 14 39 15 1 4
4 g 2 53 20 3 3
1 120 2 27 2 6 17 9 30
i 4 18 2 8 il 31 14 22 55
3 8 25 8 i 8 51 3 18 131
4 3 1 12 23 i b 65 10 198
7 5 11 26 3 49 6 131
4 4 2 29 16 76
6 1 23 7 28
3 IR 12 31
1 20 14 28
13 14 16
1 6 ] &
4 10
1 1 1 &
i
29 36 36 ile 123 178 247 30 271 530 71 750
i 5 5 12




Table 1 {Continued)

o
n
e A

" Total

No, samples

Shrimp/1b.

84.4

~ - A -

16

21
27
17
15

i
=in W un o

W= Mo n
[
£~

g

(W PR Y. RV g R L V)

15 14 47

1

Not available 117.5

S
o U0 00RO NN

-
oo~ W

Lengﬁh Sept. 1963 Sept. 1963 Oct. 1963 Oct. 1963
{mm) Area 6 Area 7 Area 2 Area 3

M T F M T F M T F M T ¥

E—




50,

Table 1 (Continued)

Feb., 1964 Feb. 1964 Mar. 1964 Mar. 1964
Area 3 Area 4 Area 3 Area 4
M T M T F: M T ¥ M T




51

Table 1 {Continued)

Apx. 1964

Area 2

M

T

F

Apr. 1964

Area 3

M

T

F

Apr. 1064

Area 4

M

T

May 1964
Area 2

s

=

—
w2
Ll
Q
p— =

18.0 19
03 23
19.0 16

°
w

o

e By OV LN e

[
[\~
2

2%
W
[o]

[

@
w

26.0

- Total 101

No. samples

Shrimp/lb.

11
29
23
i2

91

86‘1 .

166

12
23

-t
- L3OO

81

Mo WLwNSsN

25

97.3

16
41
33
24
10

144

Moy W

21

e W2 N

10

82.6

[ACIRE LI )

11
13

W oD

68

ot
FRopPpPUOONWEFE

156 110
5

93.2

3i



52.

Table 1 (Continued)

May 1964 May 1964 June 1964 June 1964
Area 3 Area 4 Area 2 Area 3
M T F M T F M T F . M T ¥
1
i
2 6
5
13 12 i
25 g 3
21 5 2
. 10 2
2 2 3 1
5 1 2 3
28 13 5
8 1 60 2 21 1 i6
4 1 i 85 4 4 27 4 40 2
4 49 16 8 20 8 2 23 2
2 2 1 26 19 33 8 ié 6 19 9 3
2 5 6 9 72 13 28 18 2 2 14
1 2 15 4 10 130 6 38 29 4 5 29
1 i3 7 144 31 48 3 43
3 i2 4 111 i3 45 1 5 60
9 45 6 23 37
6 25 7 8
2 12 9 5
1 i1 6 2
1 3
2

2 12 67 336 7L 597 154 145 19 120 26 205

2 20 3 7




5%

Table 1 (Continued)

Length June 1964 June 1964 June 1964 July 1964
{mm) Area # Area 5 Area 7 . Area 1
M T F M T F M T ¥ M T i

OO
-
'—l

ot
oo
o
o
-
A O OB~ W W W~
[
w N

16
44
53
33
22.0 21

0d : 21

15
21
31
21

MNF‘I—‘F‘NUO\\DNF‘N&UMHH

fa—y
e BN
k-]
N
- B L0 Uy B OO B
[y
oo

1
3
A
5
5
8
6
4
1
i
1
1

- Tetal
No. samples

Shrimp/ib,




Table 1 (Continued)

L5

July 1964 “July 1964 July 1964 July 1964
Area 2 Area 3 Area 4 Area 5
M T F M T F M T " F M T F
|
1
2
5 1
4 3
7 i2
9 1 6 26
5 3 5 24 1
1 4 4 24 i
2 4 2 18 3
9 9 3 15 5
7 14 &4 1 ‘ g9 10 1
13 2 i8 2 3 1 2 7 i9 2
15 6 1 10 3 3 4 1 i 2 33 5
-9 16 3 5 4 7 1 i 2 ai 35
2 14 12 2 6 17 3 8 31 48
3 34 51 1 27 8 27 k0o
15 53 43 18 I8 A1)}
i ) 37 2 24 i0 4 80
4 10 |3 4 7 1 &2
2 6 1 6 29
2 1 2 2 11
4 1 6
1 1 4
1 i
95. 99 181 70 19 129 30 7 &4 14L 186 472




55

Table 1 (Coﬁtinued)

July 1964
Area 7
M T ¥

Aug. 1964

Area 1

M

T

Aug. 1964
Area 3

M T

Aug. 1965ﬁf
Area 4 4_;

M T

F.

Total

No. samples

Shrimp/1b.

12
16
16
12

—
—
NWin O o

N
: 1
MWW W WND N

[

68 64 69

99,2

N

-

11

[

Pt 00 00 P O e

30

86.7

ey
W 00O = e

3% ]

63

N -

- N

-0 W= p
WP OONBO W

.—l
oo ~NPNN

156 44

91.4

257

.F-&'-JNP"I-‘NW

24

N




56

Table 1 (Continued)

Aug., 1964 - Sept. 1964 Sept. 1964 © Sept. 1964
Area 7 Area 3 Area 4 Area 7
M T -~ F M T F M T F M T F
i
3 i
7 1 2
5 i
2 1
i 1
3
6
22 2 3 1
41 1 _ 9 14 6
62 5 16 . 10 10
38 i4 : 6 11 7
7 21 4 5 9 10
4 18 6 22 9 1 1
3 10 ] 43 2 i3 2 1 1
6 9 47 1 12 3. 3
i6 29 28 1 8 4 4 2 3
7 46 8 3 14 1 4 10 2 3
3 51 : , 26 2 19 1 6
' 35 £ 45 36 1 12
: 27 1 2 56 38 &
25 32 , 26 5
12 16 5 3
; 6 6 1
3 5 2 3
3 2 1
1 2
i

186 101 265 206 6. 208 91 12 141 42 10 48
11 3 3 1

93,4 86.6 91.1 86.2




5T

Table 1 (Continued)

Mar. 1965

Length Oct. 1964 Oct. 1964 Mar. 1965
(wm) Area 3 Area 7 Area 3 Area &
M T F M . T F M T F M T B
6.0
.5
7.0 1
o5 2
8.0 8
o3 20 1
9.0 29 -1
03 a3 3
10.0 21 3 2
03 8 7 4 5
11.0 4 5 14 4
1 4 1 54 17
12.0 4 1 115 41 1
"5 2 204 71 2
13.0 263 75 7
«3 163 45 9
14.0 70 12 6
o3 17 6 1
15.0 9
.5 2 1
16.0 5 7 2
«5 24 8 6 2
17.0 47 19 22 6
09 32 26 38 10
18.0 22 17 1 3 40 6 1
o3 39 6 3 4 37 4 3
19,0 85 ' 2 2 11 53 2 1 7
o3 95 2 2 4 14 77 2 4 9 5
20,0 57 1 13 2 17 74 2 11 6 2
03 7 1 16 1 13 28 1 24
21,0 35 1 26 7 43
03 1 1 52 1 20 1 58
22,0 71 27 91
.5 49 22 61
23.0 23 13 36
o3 10 9 20
24,0 .6 7 8
.5 1 1 3
25.0 1 1 2
05
26.0
Total 550 5 279 110 15 188 1,300 7 362 324 39
No. samples 4 & 12 8

Shrimp/lb.




58

Table 1 {Continued)

ApE. 1965 - Apr. 1965 Apr. 1963 May 1965
Area 2. Area 3 Area. & Area 2
W T - F M T F T F " T F
1
1 1
5 4
5 32 14
7 58 & 1 1 39
25 96 5 3 2 1 80 1
29 2 82 31 2 5 1 89 il
47 7 69 i8 2 7 2 99 39
14 10 24 17 2 1 2 1 &1 40 L
9 10 7 6 1 18 43 1
1 5 » & i 3 11 L
1 2 3
2 2
1 5 3 3 4 7
4 g & 6
6 1t 9 1 2 Ll
4 9 10 i 11 1
9 1 12 8 2 i 2 12 1
7 3 14 8 3 2 5 12 3
11 & 14 18 ) 4 6 2 29 13
7 7 5 7 11 & 2 20 29
8 21 3 3 10 7 9 23 35
2 20 1 27 1 3 8 7 51
25 40 1 9 7 43
15 25 6 23
3 13 6 12
1 & i 3
2 2
i i
1

138. 99 103 454 136 151 24 44 47 397 295 220

2 5 X 5




Table 1 (Gontinued)

Tength June 1965 June 1965 June 1965 June 1965
Area 2 Area 3 _ Area 3 Area 6 .
M T F M T F M T F M T
5
0
5
0 4
5 3 10 ' 3
0 4 1 25 4
5 2 1 23 1 20
0 2 2 32 7 33
5 6 1 19 16 39
0 1 11 20 43
5 1 2 6 20
6.0 13
03 1 1 4
7.0 1 2 1
"3 5 1
8.0 3 2 1
oD 3 1 i
.0 8 2 2 2
03 2 4 1
0.0 1 4 3 2 5 4
o3 5 10 10
21.0 1 7 6 11
oD 3 1 15
2.0 4 14
o3 2 8
3.0 1 5
03 1
24,0
o3
25,0
oD
26.0
Total 20 35 27 132 &0 71 181 180
No. samples 1 2
Shyimp/lb. 128.0 159.9
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Table 1 (Continued)

“June 1965 July 1965 T July. 1965 " July 1965
Area 7. Area 3 Area 4 Area 5
M T ° F M T F M T F M T ¥
i
4
4 4 6
i3 28 11
20 1 49 1 . 28 2
32 1 i 8L 5 48 2 3
38 9 5 125 20 41 8 20 i
33 i6 3 79 6l 2 35 20 27 2
g 22 8 53 90 3 26 24 6 25 6 1
2 27 15 12 72 11 10 26 4 32 22 1
1 10 21 2 37 6 -2 19 2 15 28 3
1 5 11 1 13 1 8 3 12 29 4
2 4 i 3 9 45 L5
‘ 2 3 i 2 20 4
3 3 4 3 i 15 11
4 . 3 8 1 7 1 8 5
2 14 9 L 11 2
1 5 24 2 8 3 15 3
7 21 2 9 1 16 6
6 26 11 9 19 13
6 40 29 6 7 8 19
7 23 44 1 15 4 . 18
4 8 57 ‘ 1 11 3 34
5 54 . 15 23
i 1 33 8 23
2 11 . ‘ 3 16
5 12
2 1 3
2
i

167 103 . 119 434 472 274 207 164 80 149 252 219
3 ' 7 3 7

169.1 143.6 165.2 115.3




Table 1 (Gontinued)

Shrimp/Llb. 166.9
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Table 1 (Continued)

" Sept. 1965 Sept. 1965 - Sept,. 1965 - Sept., 1965
Area 3 Area . 4 Axea 5 Area 6
M T F M T F M T F M T F
1
1
1
i
5
32 2 1 i
43 2 5 5 4
42 5 1 i0 11 : 9
17 12 14 7 1 i1 i 1 43
6 19 21 8 2 4 4 2 111 2
i 19 i8 2 6 7 i 9 7 77 2 2
7 i2 H 7 i9 9 L4 a5 8 2
2 11 4 8 4 12 8 30 25
2 1 4 a 1 11 1 45 72
1 1 24 70
i 3 1 i2 53
i i i 2 1 16
2 2 3 & 9
1 5 2 2 & 7
7 2 & B
2 11 2 i 3 8
k} 12 3 i 12
8 2 3 10
&4 3 2 &
2 1 2 &
i 2
1 1 1 1
1

149 74 136 35 22 64 33 26 61 290 137 309
4 1 1 8

149.6 134.4 137.9 120.6




Table 1 (Continued)

No? samp1e5

shiimp/1b.

Oct. 1965 oct. 1963
Area 3 Area 6
M T ¥ M T F
1 1
1
1
2
9
37
110 1 5
88 2 b 7
45 5 21 i6
4 7 40 26
4 3 75 25 2
2 47 10 5
29 1 1 15
3 5 64
2 94
3 70
5 27
9 8
14 12
12 10
7 9
15 5
6 3
2 2
&4
1

301 22 297

147.6

92 1 331

100.7




Table 2. Summary by season of pink shrimp carapace length-
frequency distributions for Area 1.

Length January-March 1958 April-June 1958
+_(nm) M % T_ % F & M7 T % F

L 0.4
8 0.7
20 1.9
22 2.1
33 3.1
L5  he2
12 1.1
10 0.9
5 0.5 2 0.9
5 2.3
2 0.2 1 0.1 9 o2
2 0.2 3 1o I 0.5
16 1.5 1 0.1 1 0.5
k1 3.8 7 0.7
55 5,1 11 1.0 1 0.5
79 7.4 16 1.5 10 4.7 2
41 3.8 10 0.9 1 0.1 1 0.5 6 2.8 g
16 1.5 L Ok 2 0.2 22 10.3 19
11 1.0 2 0.2 8 0.7 3 loy 22
17 1.6 2}, 2.2 L 1.9 13
1 0.1 35 3.3 1 0.5 15
2 0.2 70 6.5 16
122 11.4 13
76 7.l 17
97 9.1 11
99 9.2 9
18 1.7
16 1.5
6 0,6
1 0.l
2 0.2

e L

*

[

e -3 TNI~3 OD A O
[ =] -] [+] L+l L]

By N0 O O WD -3 N0

=1

o

WO sk 577 21 48 145




Table 2 (Continued)

Tength A Jul_v-»Septembe:% 1960
T

6.0

L 3
A%
Fg, s - No I b A

1.-'
921
o)
N
O -
g
]—J
oo
a
-3
o}

=
D

e
o
o)
(]
[

T
FoNWwE R

I\)\J’tl—‘CD—Q-F‘-—-J\hO
. a - & 'Y - - L] [ 2 L] L]
=3 F VT N or~3=-1

oW




Table 2 (Contirmed)

April-dune 1962 July-September 196

W% T % F % g T g F

1 0.2
2 0.9 1l 0.2
IA 1.8 7 1.6
A 1.8 7 1.6
1n Lob 26 5.8
6 2.7 31 6.9
7 3.2 40 2,9
6 2.7 27 6.0
2 0.9 29 6.4
1 0.5 10 2.2
7 3.2 6 1.3
5 2.3 3 0.7
2 0,9 6 2.7 6 1.3
1 0.5 7 3.2 1 0.2 5 1.1
13 5.9 2 D4 14 3.1
13 5.9 1 0.5 1 0.2 17 3.8 i
13 5.9 6 2.7 15 3.3 3
11 5.0 T 3.2 17 3.8 9
15 6::8 11 5-0 33 793 17
4 1.8 14 6.4 11 2.4 20
1 0.5 15 6.8 g 1.8 18
11 5.0 1 Q.2 28
T 3.2 2 Qo4 21
3 1.4 9
1 0.5 4
2. 0.9
1 0.5

= % 9 © o © 6 @ @
LCO-QJnOF e -g9Nn

SN WwRROO

=]

57 83 79 192 129 130




Table 2 (Continued)

2
F

_September 196

Jul

1.1

T

o)
=

1

56

13

Lh

TOTAL




digtributions for Area 2.

Table 3., Summary by seagon of pink shrimp carapace length~frequency

Length Oct.=Dgc. 1951
F

July-Sept. 1955

N

s & B

°

(zmm) ' ) M % % Sex unknown

] 0.6
3 0.6
16 2,3
2 0.1 19 3.9
26 1.0 21 4.4
132 5.1 %9 8.1
369 14.1 2% 4.8
466 17,8 1 0.0 11 2.3
332 12,7 5 0.2 11 2.%
95 3.6 7 0.3 5 1.0
29 1o 17 0.7 5 1.0
41 1.6 28 1.1 12 2.5
27 1.0 29 1,1 22 4.6
15 0.6 135 5.2 46 9.5
2 0.1 244 9,2 58 12,0
222 8.5 79 16.4
180 6.9 44 9.1
43 1.6 25 5.2
57 2,2 27 5.6
51 2.0 g 1.9
32 1.2 3 0.6
16 o) 1 0.2

0.3

0.1

0,1




mable 3 (Continued)

OC't * --DeG . 1957

ﬁ.l..l

LN

ne 14149994041

o 29546905
— O N

.

FLl

jur

Q

A 25044102790?21

i e’ e & o % ® * & e o e * = *

W.... 00124223554100

=

i

%
0
0
1
5
9
4
5
1
5
3
0
0
0

2,145

1,162

525
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Table 3 (Continued)

April-June 1958

%

-

Jan.=March 1958

~Length
(mm)

M

QMO NO N OO O O O ;O
- L -1 o - L L3 L A N - a L L b =

O

[
<o O

OO?;R;S?&.&.«B
000010644

NYAD

242
364
583

[
Ny
YO

=] - 4153606641

® ©

(] o 0112221000

= MY [o RN TN AN B et A T 49
O MY LY Uy gy

-~ © o © N

0.0

Oﬂ*q&g_h,.yﬁtﬁaﬁu

a

OOOOO#J.;.H#.-.

0.5 235
0.2 200

690
426
247
103
75
66
72
33
3

0.0

26

2.0

<
<

m/._ 2./0/597.1.69

7185716050
360}1952100

od g =0 N e
o W O s

1537
3 217

0.0 254
112

N
g
[at]

4..71

179 1,177 3,713 1,795 7,736

850
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Table 3 (Continued)

July=Sept. 1958

%

Oct.~Dec, 1958

%

N O OO
s © & © ©o © ©

Length
(o)

02325202453221
-
844.!00000

L

001.570/

[aVEN &N

0505050505050505
© 6 o & © © ° © o © & & & =8 0 0

N™ MO t~ @ o 2

Pl

160
464
40%
212

[a\)
e~

— — b L ol

0.0
.0

NN O O Ky
o o =

1,821

Total
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Table 3 (Continued)

" Jen.-daroh 1959

959

April-June 1

Length
(mm)

SO O YO IO
a o L3 2 e e - & o
O r~— @« o~ Q

4!24.7‘014.8006808&09$J$a

0000246806

SO WO WM ON O Ny
= NN @ M~ b @ MNND
— O MY O

= 1588909,415?.6
0000001123210

-]

2.;239_2000

MY QD e WO
= Ny Ol
o
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o
°

[y o

v O i<k <O 526655687&1

001542245

0.0
G.1
0
1
2
2
2
4
o
0
0

2)7]966?46 550593098 Z./.,IIJI.O

<

000111100013453106000

12

@ W ON O N O TN e
SV AN TN Ta RVe) OF

71

~— \O
g MY POY
R

183
201
114

558 75100

0F = = MO QN <
1128&!6?
22522

105 2,379

1,244

406 2,221

1,141
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Table % (Continued)

Oct,.-Dec, 1959
%

. 1952
%

July-Sept
T

05050505050505050.5
L L ° e & 0@ L] e & » = 0°DDQG

Length
(am)

169

1,210

Total
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Table 3 (Continued)

‘Length ' ‘ April-June 1961 July=Sept, 1967

7~ b {(mm) M % T % ¥ % M g T F F

3 0.1
11 0.4
7 0.3
8 0.3
10 0.4
11 0.4 2 0,1
6 0.2
9 0.3 4 0.%
7 0.3 12 0.9
40 1.4 28 2.1
87 2.1 5 0,2 26 1.9
199 7.1 11 0.4 35 2.6
187 6.7 25 0,9 4 0.1 21 1.5
208 T4 51 1.8 8 0.3 25 1.8
143 5.1 57 2,0 9 0.3 42 %1
93 3,% 51 1.8 19 0.7 91 6.7 2 0,1
46 1.6 70 2.5 33 1,2 108 8,0 4 0.3 3
2% 0.8 58 2.1 96 3.4 117 8.6 15 101 7
3 0.1 41 1.5 144 5.2 63 4.6 11 0.8 22
1 0,0 29 1.0 255 9,1 27 2,0 25 1.8 G
17 0,6 164 5,9 4 0.% 17 1.3 42
10 0.4 199 7.1 1 0,1 20 1.5 89
3 0.1 99 55 9 0,7 100
2 0.1 113 4,0 2 0.1 133
7% 2.6 4 0.3 68
25 1.3 2 0.1 74
9 003 1 0.1 30
4 0,1 21
2

o o L] a @ a ] a 9 2 L) @
ST NP O ] s VOV B

O = NDUTLAN =2 AN = O O

o

1,102 430 1,264 606 112 640




Table 3 (Continued)

Oct.~Dec. 1961

M %__ ] %
2 0,6
4 1.1
7 2.0
11 3,1
10 2.9
4 1.1
7 2.0
22 6.3
57 16.3

56 16,0 1 0.3

AQ 11.4 6 1.7

8 2.3% 8 2.3

1 0.3 11 2,1

14 4.0

%0 8,6

15 4.3

6‘5

2,0

1.4

0.6

229
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Table % (Continued)

%

July-Sept, 1962

%

April-June 1962

7

Length
(zm)

0505050KJO
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1963
%

April-June

Table 3 (Continued)
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. s » *
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Table 3 (Continued)

Table 3 (Continued)

Oct.~Dec, 19651

_July-Sept. 1963

%

%

T

7

F

%

W

%

April-June 1963

%

Jan.-March 1963

1102
¢ 8 p
— e o

508966
552300

6

o

¢

OO ONO OO U P e -
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- 0.6

0 Q@@ - O I

o
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e
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Table 3 (Continued)

1964
%

July-Sept.

1964
%

April-June
7T

M

Length
(mm)

12554439410861
ﬂﬂ.‘ﬂDOOQBQGG.
000179417!421000
~
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WO MWD TN R
— - T T
389?518761
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' Total
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346

411
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July-Sept. 1965

%

M

78

Table 3 (Continued)
%

April-June 1965

(mm)

Length
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Table b

Summary oY season of

pink shrimp

frequency gistributions for Area

January-Marc

1.0
1.3
540
L}-o?
903 2 Oah
13.3 6 1.3
737 6 103
L\.QB 26 508
2.0 L2 9k
2.3 L 9.1 2
0.7 2L, 53
0.7 15 33
1.7 5 1.l
3.7 2 0.7 3 1.0
33 2 0.7 6 2.0 1 0.2 1
3.3 3 1.0 11 3.7 6 1.3 b
1.0 2 0.7 g 2.7 3 0.7 3 0.7 2
1.0 L 1.3 13 43 2 53 3 0.7 20
15 5.0 10 2.2 L 0.9 33
1 0.3 6 1.3 2 Ol 11
7 23 2 Ok 1 0.2 15
g 2.7 1 0.2 39
L, 1.3 1 0.2 L3
g 2.7 19
3 1.0 13
L
1 0.3 7
2
13 88 219 15 215

carapac

o

April-
% T

e length-

June 1952

Ok
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Table 4 (Continued)

~ Length - y . . July-September 1960 .
Cmm) M___ % T __ 7 F__Z

e
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Table L (Continued)

Length April-dJune 1961 July-September 1961
(mm) M, % T 4 F % M % T % F
6.0

o5
7.0
o5
8.0
)
9.0
"5
10.0
oD
11.0 2 0.1
«5 10 0.3
12.0 16 0.5
.5 32 1.0

13.0 K3 1.3
P, Ly 1.3 2 0.1

14.0 37 1.l 7 0.3
Y L0 1.2 o 14 0.6

15,0 27 0.8 34 1.3

5 3,4 1.0 bl 25
16.0 13 0.4 100 3.9
o5 7 0.2 1 0.0 95 3.7
17.0 33 1.0 9 0.3 1 0.0 78 3.l 2 0.1
«5 53 1.6 52 1.6 1 0.0 37 1.5 7 Q.3
18.0 91 2.8 114 365 18 0.5 o7 1.1 13 0.5
05 97 300 233 7'1 67 200 ll-l 106 14,9 1.9 2
19.0 53 1.6 316 9.6 105 3.2 43 1.7 76 3.0 14
25 17 0.5 311 9,5 121 3.7 50 2.0 116 L6 60
20.0 3 0.l 154 A7 175 53 14, 0.6 142 5.6 162
o 57 1.7 209 by 5 0.1 118 L 238
21.0 17 0.5 207 6.3 50 2.0
o5 11 0.3 204 6.2 18 0.7
22.0 2 0.1 119 3.6 5 0.2
o5 1 0.0 78 2ok 1 0.0
23.0 30 0.9
o5 15 0.5
240 7 Q.2
o5
25.0 -
o5
26,0
oD

TOTAL 652 1,278 1,357 608
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Table /4 (Continued)

Length April-June 1962 ' July-September 196
mm) ¥ % T % F & W g T % ¥ %
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Table h‘(Continued)
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Table 4 (Continued)

Length July-September 1963 October-December 1963
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Table 4 (Continued)
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Length July-September 1965 October-December 1965
{mm) M7 T % F % M 3 T g F__ %
6.0
25
7.0
+5
8.0 1 0.0
o5
9.0 1 0.2
5
10.0
5
11.0
o5
12.0 L 0.1
o5 37 009
13.0 79 2.0 1 0.0 1 0.2
5 202 5,1 5 0.1 2 0.3
14.0 LO9 10.4 29 0,7 9 1.5
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TOTAL 1,619 1,431 1231 301 22 o297
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Summary by season of pink shrimp carapace length-
frequency distributions for Area 4.

Table 5.
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Jan,-March 1963 April-June_1963 July-Sept. 1963
F M F M %E T % 2 ¥ %
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1 6.7 35 1L - 10 0.6
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Table 5 (Continued)
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Table 5 (Continued)
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Table 6, Summary by season of pink shrimp carapace
length-frequency distributions for Area 5.
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Table 6 (Continued)
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Table 7.

Summary by season of pink shrimp carapace length-
frequency distributions for Area 6.

101,
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Table 7 {(Continued)
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Table 7 {(Continued)

Length ' Oct.-Dec. 1965
{mm) M % T % F %
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Table 8. Summary by season of pink shrimp carapace length-
frequency distributions for Area 7.

Length - July-Sept. 1960 ' July-Sept, 1961
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Table 8 (Continued)
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Table 8 {(Continued)

April-June 1965

Oct.-Dec. 1964
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