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ABSTRACT

From October 1977 through March 1981 the Texas Parks and Wildlife
Department's (TPWD) research vessel Western Gulf took 256 trawl samples
in the Gulf of Mexico as part of a continuing program to monitor commercial
penaeid shrimp stocks for movement, size and abundance. Night samples
were collected off the central Texas coast during May-August at depths
of 11-18, 20-27, 29-37 and 38-46 m. An additional transect out to a depth
of 55 m was added in 1980 off the south Texas coast. Day samples were
collected in 5-9, 11-18 and 20-27 m depth zones off Port Aransas and Pass
Cavallo from October 1977 through March 1978 with supplementary samples
from April 1978 to March 1981.

There was no indication of a major movement of brown shrimp (Penaeus
aztecus) into the Gulf before the closed season in 1978, 1979 or 1980.
During 1978 and 1980 emigrating brown shrimp were most abundant in the
11-18 m depth zone in June corresponding with the start of the 1 June-15
July Gulf closed season in Texas waters. Limited sampling during 1979
indicated that brown shrimp abundance was below average in all zones until
August. Texas shrimp landings and TPWD shrimp samples were highest during
1978 and lowest during 1979. The mean size of brown shrimp generally
increased with depth and all shrimp caught beyond 18 m met legal count
(39/1b, heads-on) by August.

During 1980 brown shrimp were more abundant during May off south Texas
(346/h) than off central Texas (16/h). Catch rates were generally high
(1654-2868/h) in the 11-18 m zone in both areas from June through August.

White shrimp (P. setiferus) were most abundant during November and
December. The mean sizes were smallest during December and January corresponding
with the winter (15 December-1 February) closed season.



INTRODUCTION

In recent years the need for current information on the commercial
penaeid shrimp (Penaeus aztecus, P. setiferus and P. duorarum) stocks
of Texas has been re-emphasized by legislation at both the state and federal
levels.

In Texas the Texas Parks and Wildlife Department (TPWD) Commission
has the authority to set the summer closed shrimp season in the Gulf of
Mexico. The closed season is ordinarily from 1 June to 15 July and allows
a portion of the emigrating shrimp an opportunity to reach a larger size
before harvest. In 1975 the Texas Shrimp Conservation Act was amended
by the 64th Texas Legislature to provide greater flexibility in the management
of penaeid shrimp resources. Chapter 77 of the Parks and Wildlife Code
provides that the Parks and Wildlife Commission (or its Executive Director)
may, based on sound biological data, change the opening and closing dates
of the 1 June-15 July closed season to provide for an earlier, later or
longer season not to exceed 60 days.

The Fishery Conservation and Management Act of 1976 (Public Law 94-265)
established a 200-mi Fishery Conservation Zomne (FCZ) around the United
States and created eight regional management councils responsible for
the preparation of plans to manage the fishery resources within this zone.
Using the best available biological, sociological and economic data the
Gulf of Mexico Fishery Management Council developed a plan to manage shrimp
in the FCZ in 1981. Measure 2 of the plan provided for a closure of the
FCZ off Texas during the same period that Texas closes its territorial
sea. By providing additional time and area for growth before harvest
and by minimizing waste caused by discarding of undersized shrimp, this
measure should increase the total yield of the shrimp harvest in both
weight and value. As with all fishery plans developed by the regional
councils, the Shrimp Management Plan will continue to be evaluated for
effectiveness and updated or modified as needed.

The purpose of this study was to monitor penaeid shrimp in the Gulf
of Mexico along the south-central coast of Texas for movement, growth
and relative abundance to formulate management recommendations that result
in the capture of larger, more valuable shrimp without excessive discarding
of smaller shrimp. Specific objectives were:

o to determine when the major movement of shrimp into the Gulf occurred,

o to estimate the size of shrimp before, during and after the closed
season and

o to monitor the relative abundance of penaeid shrimp by month,
depth zone and for the total sampling period.



MATERIALS AND METHODS

In October 1977 TPWD established a penaeid shrimp monitoring program
in the Gulf of Mexico similar to that conducted during 1975-1977 (Cody
et al. 1978). Samples were collected along transects off the central
and south Texas coast between Pass Cavallo and Port Mansfield (Figure

1).

Although sampling design changed during the study the basic program
remained the same (Cody and Rice 1979, Cody and Avent 1980). Night samples
were collected from May through August to monitor brown shrimp (Penaeus
aztecus) emigration from the bays and size and relative abundance during
the summer closed season in the Gulf. Samples were collected off Port
Aransas during 1978, 1979 and 1980 and off Port Mansfield during 1980.

The depth zones sampled were 11-18, 20-27, 29-37 and 38-46 m off Port
Aransas and Port Mansfield, with an additional zone (48-55 m) off Port
Mansfield.

Day samples were collected mainly from November through February to
monitor white shrimp (P. setiferus) emigration from the bays and size
and relative abundance during the winter (16 December-1 February) closed
season in the Gulf. Samples were collected off Pass Cavallo during 1977-78
and off Port Aransas during 1977-78, 1978-79, 1979-80 and 1980-81. The
depth zones sampled were 5-9, 11-18 and 20-27 m during 1977-78 and 5-9
and 11-18 m during 1978-79, 1979-80 and 1980-81. Supplemental day samples
were also collected during other months.

Sampling was conducted aboard the research vessel Western Gulf, a
21.9-m steel-hull shrimp trawler operated out of TPWD's Marine Laboratory
at Rockport. Shrimp samples were collected with a 13.7-m wide otter trawl
with 5.1-cm stretched mesh. Nets were equipped with tickler chains and
were spread by wooden doors 0.9 m high and 2.1 m long.

Bottom trawling time ranged from 10 to 60 min. Samples were processed
on the afterdeck of the Western Gulf after each trawl by culling shrimp
from the catch and dividing the shrimp into groups according to species.
For each species, all shrimp were divided by sex and weighed en masse
if <50 shrimp were captured; individual shrimp were then measured. If
>50 shrimp of one species were caught a subsample of at least 50 shrimp
was divided by sex, weighed en masse and individually measured. The remainder
of this species was weighed and a ratio used to estimate the total number
of shrimp caught.

Weights were measured to the nearest 10 g using platform scales.
Total lengths of individual shrimp were measured to the nearest mm. Bottom
and surface hydrological data were taken at each sample station and were
accurate to *+ 1 C and * 1 o/oa. Bottom water samples were taken with a
Nansen bottle. An A.0. refractometer was used to determine salinities.
Standard lab-grade thermometers were used to determine temperatures.
Station locations were estimated using LORAN-A station 3H3 and depth.



In Texas the minimum commercial legal size for penaeid shrimp is 86
whole shrimp per kg (39/1b) or 143 tails per kg (65/1b). Throughout this
report the term "count" refers to the number of whole shrimp per 1b and
"legal-count" refers to shrimp counts >86/kg (39/1b heads-on). Shrimp
with a mean size >110 mm approximate legal count (Fontaine 1971).

RESULTS

From October 1977 through March 1981, 256 shrimp trawl samples were
collected in the Gulf of Mexico (Appendix A).

Brown Shrimp--Night Samples
1978--May to August Season, Port Aransas

Mean catch rates were highest during June (3523/h) in the 11-18 m
depth zone and during June (2330/h) and July (3984/h) in the 20-27 m depth
zone (Table 1). The mean catch rate for all samples combined was 14.33
+ 2,38 kg/h (Figure 2).

Mean sizes were < 110 mm in the 11-18, 20-27 and 29-37 m depth zones
from May through July (Figure 3). By August mean sizes were > 115 mm
in all zones except 11-18 m.

1979--May to August Season, Port Aransas

The highest mean catch rates of the season occurred during July
(1560/h) in the 20-27 m depth zone and August (4675/h) in the 11-18 m
zone (Table 1). The mean catch rate for all samples combined was 6.48
+ 2.04 kg/h (Figure 2).

The mean sizes were <110 mm in the 11-18 m depth zone during May,
July and August and in the 20-27 m zone during July (Figure 3). The mean
sizes in the 29-37 and 38-46 m zones exceeded 120 mm throughout the season.

1980--May to August Season, Port Aransas

Mean catch rates were highest during June (2607/h) and July (2342/h)
in the 11-18 m depth zone (Table 1). No other monthly mean catch rates
exceeded 2000/h. The mean catch rate for all samples combined was 9.28
+ 2.12 kg/h (Figure 2).

Mean sizes were <110 mm in the 11-18 m depth zome throughout the
season and in the 20-27 m zone and 29-37 m zone during June (Figure 3).
By August mean sizes were >120 mm in all zones except 11-18 m.



1980--May to August Season, Port Mansfield

Highest catch rates for the season occurred in 11-18 m depth zone
during July (2868/h) and August (2710/h) and in the 29-37 m zone during
July (2308/h) (Table 2). Mean catch rates for all samples combined were
716 * 201/h and 8.20 * 2.16 kg/h.

During May, June and July mean sizes ranged from 72 to 78 mm in the
11-18 m depth zone and 90 to 98 mm in the 20-27 m zome (Table 2). By
August mean sizes were >110 mm in all depth zones.

Brown shrimp did not meet legal count in the 11-18 m depth zone and
the 20-27 m zone from May through July. The highest counts within the
season occurred in the 11-18 m zone during May (207/1b) and July (113/1b).
By August all samples exceeded legal count.

White Shrimp and Pink Shrimp--1980 Night Trawls

During 1980 white shrimp were collected in eight samples off Port
Aransas and in three samples off Port Mansfield (Appendix B, Table 3).
The highest catch rates occurred at 15 m off Port Aransas during June
(222/h, 8.74 kg/h). At no other time did the catch exceed 28/h or 0.86
kg/h. Mean sizes ranged from 129 to 194 mm and counts ranged from 6 to
23/1b.

During 1980 pink shrimp (P. duorarum) were collected in 13 samples
off Port Aransas and in seven samples off Port Mansfield (Appendix B,
Table 3). The only catches over 100/h or 1 kg/h occurred off Port Mansfield.
Highest catch rates occurred during late May at 11 m (174/h) and 20 m
(238/h). Mean sizes ranged from 80 to 172 mm and count sizes ranged from
10 to 101/1b.

White Shrimp--Day Trawls
1977-1978--November to February Season

Mean catch rates were highest during November (479/h) and December
(532/h) in the 5-9 m depth zone and during December (464/h) in the 11-18
m zone (Table 3). All other catch rates were <400/h. The mean catch
rate for all samples combined was 4.20 * 0.78 kg/h (Figure 4).

Mean sizes were <110 mm during January and February in the 5-9 m
depth zone and during February in the 11-18 m zone. Shrimp approached
or exceeded legal count at all other times (Table 3).



1978-1979--November to February Season

The highest mean catch rates occurred during November (2605/h) and
December (2556/h) in the 5-9 m depth zone (Table 3). Catch rates did
not exceed 400/h during any other sampling period. The mean catch rate
for all samples combined was 8.89 * 3.86 kg/h (Figure 4).

Mean sizes were <110 mm during November and December in the 5-9 m
depth zone and during January in the 11-18 m zone. These were the only
months during which white shrimp did not meet legal count (Table 3).

1979-1980--November to February Season

Mean catch rates were highest during December in the 5-9 m depth zone
(1128/h) and the 11-18 m zone (716/h) (Table 3). The mean catch rate
for all samples combined was 3.47 * 0.66 kg/h (Figure 4).

Mean sizes were <110 mm in the 5-9 m depth zone during December,
January and February and in the 11-18 m zone during December. Shrimp
did not meet legal count in the 5-9 m zone during the November-February
season (Table 3).

Brown shrimp outnumbered white shrimp in day samples only twice during
December 1979-July 1980 (Appendix C, Table 3). On 5 June 1980 brown shrimp
and white shrimp were collected at rates of 252 and 44/h, respectively.

On 25 June the brown shrimp catch was 1788/h, the white shrimp catch was
444 /h, and the pink shrimp catch was 76/h.

1980-1981--November to March Season

Mean catch rates were highest during December (238/h) in the 5-9 m
depth zone and during November (204/h) in 11-18 m zone (Table 3). Mean
catch rates for all samples combined were 195 * 39/h and 2.48 £ 0.50 kg/h
(Figure 4).

Mean sizes were <110 mm only during February in the 11-18 m depth
zone. White shrimp did not meet legal count during November in 5-9 m
and during February in the 11-18 m zone (Table 3).

During the November 1980-March 1981 season brown shrimp outnumbered
white shrimp in day samples only once--on 30 March 1981 at 7 m the brown
shrimp catch was 12/h and the white shrimp catch was 6/h (Appendix C,
Table 4).



DISCUSSION

During 1978 and 1980, sampling indicated that the Texas closed season
from 1 June through 15 July protected the largest number of undersize
brown shrimp within the State's territorial sea. During 1979 the major
movement of small brown shrimp did not appear in the samples until August;
however, this may not have been representative of actual conditions on
the shrimp grounds since two of the three cruises scheduled during the
closed season were cancelled because of bad weather and mechanical breakdowns.
Because of these sampling problems, an earlier emigration of brown shrimp
during 1979 may have been missed. Catch rates in Aransas Bay indicated
the major movement of brown shrimp into the Gulf occurred during the 1979
closed season (Benefield and Baker 1980). There was no indication of
a major movement into the Gulf before the 1 June closing date during 1978,
1979 or 1980.

In general the mean size of brown shrimp increased with depth during
the May-August season. With the exception of June 1979 when the catch
rate was extremely low (4/h) monthly mean sizes of brown shrimp in the
11-18 m depth zone were <110 mm and did not meet legal count. However,
even after the season opens (generally on 16 July) these small shrimp
are still protected by a law that closes Gulf waters within the 12.8 m
(7 fm) depth zone at night year-round. Also, after June, shrimp are available
in deeper waters and fishing pressure on small shrimp in the shallower
waters is diminished. Beyond 27 m brown shrimp nearly always approached
or exceeded legal count.

During 1980 count size was generally higher (indicating a smaller
mean size of shrimp) off Port Mansfield than off Port Aransas.

Catches of white shrimp and pink shrimp had little effect on overall
catch rates or mean size of mixed penaeids during 1980. Only three times
was count changed from non-legal (for brown shrimp only) to legal status
(for all species combined) by the addition of white shrimp and pink shrimp
to the brown shrimp catch.

Monthly catch rates by depth zones for brown shrimp indicated a great
deal of variation between years. Much of the variation was probably due
to natural changes in the amount of shrimp available and the movement
patterns induced by environmental conditions. Other factors that may
also have contributed to this apparent variation between years are changes
in the sampling program that have led to uneven sample sizes and non-randomly
selected stations.

Total Texas shrimp landings showed the same general pattern of relative
abundance as the mean catch (kg/h) in TPWD samples for 1978-1980. Total
landings and TPWD catch rates were highest during 1978, lowest during
1979 and intermediate during 1980. A similar pattern was also evident
in the 29-37 and 38-46 m zones.



White shrimp samples indicated that the major movement of white shrimp
into the Gulf of Mexico occurred during November and December 1977-81.
With the exception of the 1980-81 season (which may have been affected
by Hurricane Allen during August 1980), most white shrimp caught during
November approached or exceeded legal count while those caught during
December and January failed to meet legal count. These data indicated
that closing the Gulf season from 16 December through 1 February protected
part of the white shrimp population that emigrated to the Gulf during
the winter from the bays along the central Texas coast.
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Figure 1. Penaeid shrimp sampling areas off the coast of
Texas (1977-1981).
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Figure 2. Total Texas landings and seasonal catch rates for brown
shrimp (Penaeus aztecus) collected during May-August off the central

Texas coast.
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Figure 3. Mean size of brown shrimp (Penaeus aztecus) by month and
depth in night shrimp trawl samples taken off the central Texas

coast.
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Figure 4. Total Texas landings and seasonal catch rates for
white shrimp (Penaeus setiferus) collected during November-
February off the central Texas coast.
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Appendix A, Station list with hydrological data for all samples
collected during October 1977-March 1981.



d'm e 0°01 8°LT 2701 $20 o¢ 14 8 Si 8897 \8°61.96  ,0°02,87 (a) 0061 8-91-20 TO0-60-LL
M 9°9¢ 6 9°9¢ 6°6 012 0t 14 Y L 0€L? ,0°02,96 ,9°%2.82 (@ sowl ®L-91-20 10-60-LL
M 9°9¢ 0°6 992 7°6 SZ0 0¢€ 14 9 11 811¢ 90,6 0797, LT (N) G061 RL-%1-20 8O-80-LL

d'M 171¢ S0l T4 011 520 113 14 A AA 9L02 J2700.L6 ,9°6€,LT (@ sost 8L-71-70 90-80-LL

d‘m 1°92 %6 6 8¢ 6°6 0ce 0t 14 8 41 0112 8720, L6 4,97, LT (a) sezel 8L-%1-20 £0-BO-L{
M 9°9¢ 8°8 TN 8°8 01t o¢ 14 Y L evie (2790, L6 - ,078Y%,LC @) sttt QL-971-20 10-80-LL

a‘m £°82 8°6 687 0°01 01z 0t 14 V] L 8Z1¢ 9790 L6 879Y, LT (a) setl RL-£2-10 10-(0-LL

a‘m 171¢ 6°L1 9°1¢ 0°81 012 0¢ 14 L €1 0692 ,2°07,96 770,82 (a) %seo LL-91-T1 £0-90-(L

d‘M 8°LT S L1 6°8C LLt (\FA4 0¢ 14 v L seLe ,0°02,96  ,0°%2,82 (a) €080 LL-91-T1 Z0-90-LL

d'm 171¢ 9°81 0°0¢ L°81 0to0 o€ 14 9 11 0€92 ,8°17,96  ,0°61,87 (N) 0502 -T2l 10-90-LL

d'M 8°2¢ 1°02 £ce 0°0T 0€0 o¢ 14 9 11 Lene B7E0, L6 ,979%,L2 (N) 8481 LL-10-21 T1-S0-LtL

d'm €ee z°0t £ €e 6°61 0£0 0¢ 14 Vi L L1ie W60, L6 79, LT (a) suL1 (L-10-21 11-$0-L4

a‘n €€t 7702 € ¢t (1114 (1) %4 (] o 14 L €1 Lene 272006 TN LT (a) 0191 LL-10-21 01-60-L¢L

d'q4'M £€E 0°1¢ 6° €€ 112 02z (o] % 14 ot 81 6S1¢ 9°L8.96 (TTLR LT (@) 1081 LL-10-21 60-S0-LL

d'd‘m 6°€E 0°1¢ 6°€EE 1°12 0€0 (] 14 11 0t 1912 \2°96,96 0719, LT (a) oovt LL-10-21 80-60-LL

d‘a‘m 8°2¢ 0°0T 6°€¢ 1°1¢ 01¢ ot 14 €1 9t 112e W2°6%,96  1U8Y, L2 (@) szl LL-10-21 LO-S0-LL

d'm 76T 1761 0°0¢ 061 012 (1] 14 ] L 0tLe 707,96 ,77€T,82 @) 9%L0 LL-10-21 90-S0-LL

d'M 76T 1761 0°0¢ 681 S€0 0t 14 9 1 £69C 212,96 212,82 (N) 1¢o1 LL-0E-1T1 S0-SO-LL

d'qa‘m 0°0¢ €61 0°0¢ 1761 s6l (1]9 14 L el 189¢ 802,96 861,82 (@) caLl LL~0€-11 %0-S0~LL

$°0¢ L°61 8°7¢ 6°61 0€0 o¢ 14 o1 81 5992 ,0°0%,96  ,9°L1,8C (a) €291 LL-0€~-11 €0-S0-LL

d'd'm 0°1l¢g 9°61 (A4 0°02 0€0 0¢ 14 11 0z €792 ,0°12,96  ,8°S1,8C (a) zzst LL-0€-11 Z0-S0-LL

d'd'm rAR A4 S 1z L°te L°02 012 0¢ 14 €1 L74 $59¢ W27€1,96 \%°C1,82 (g) vel LL-0€-11 10-S0-LL

da‘a‘m 0°6¢ 0702 0°S¢ 50T 0£0 o¢ 14 L €l o111z W 0,6 ,0°S%. LT (a) oewl LL-T1-11 90-€0-LL

d'd'm 0°6€ 87T 0°6¢E (944 020 (]9 14 o1 81 060¢ 10,06 TV LL (@) s1el LL-11-11 SO-€0-LL

= a‘m 0°s¢ rAR % 4 0°G¢t 0°¢t 01z o€ 14 11 (114 gl1c 815,96 T EWLT (@) st1z1 LL-11-11 %0-€0-LL

1‘n 0°¢¢ 8°¢7 0°G¢ €€t 0ze o€ 14 €1 L1 ovie 9°€6,96 T WM.LT (@) osot LL-11-11 €0-€0-L¢

dg‘m rAKAS €702 rARAS 9°61 020 (1]9 14 9 11 FA% ¥4 WTE0.L6 ,979%.LT (N) sz81 L£-01-11 TO-€0-LL

d'd‘m n°9¢ €°0T 7°%¢ L70T 017 (1] 14 Vi L 891e W27 E00L6 L, Y'8YeLT (@) ow1 LL-01-11 10-£0-LL
- A% L°€T €-eg A %4 o1z 0t 14 Y L 092 ,2°€%-96 ,0°0Ze8C (a) sool LL-92-01 %0-T0-LL

d'M rAAY 0%t rARA S S €T ovo 0¢ 14 9 1 0792 \9°62096 4979182 (a) seol LL-$2-01 €0-20-LL

‘M 8°2¢ 0%t 8°2¢ (%4 o%0 (1] 14 ol 81 08$¢ ,2°08096  ,8°6008C (@) so81 LL-6Z-01 T0-20-LL

S Ge (R4 9°9¢ 0°S2 0%0 0t 14 S1 LT onse ,9°02.96  ,0°S0087 (@) Li19t LL-62-01 10-20-LL

d‘m‘d LLE 0°8¢ €8¢ S LT S20 (1] 14 9 11 6112 9°€00L6  B7SWe LT (N) 6%00 LL~90-01 LO-10-LL

a‘m‘g 8°4¢ 0°8C TLE S LT SZ0 ot 14 FA rA4 SL0T ,8°65096  ,87°68L0L1 (N) 81¢e LL-60-01 90-10-LL

md 8°8¢ [98: 14 8°8¢ $° LT 007 1] 14 91 67 7602 716096 97LEaLT (N) ZZ1¢ LL-60-01 SO-10-£L

d‘q 8°8¢ 0°8Z €8¢ $° 9T $20 (119 14 17 8¢ Lot 917,96 T Lol (N) 0z0¢ L{L-60-01 Y0-10-LL

a'n 8°L¢E S 8T TLe S 8T 01¢ ot 14 A A4 0L02 19°66.96  %76€0LT (@) 9081 LL-60-01 €0-10-LL

a'm 8°8¢ 0°82 8°8¢ LLe o1z ot 14 8 s1 1] ¥4 ,8°€0.L6 T T7YLT (@) se91 {L-60-01 T0-10-L¢

a‘n 8°L¢ (914 T°LE $°87 01¢ (119 14 v L %E1e W06 97 TVLLT (a) €51 LL-60-01 10-10-LL

(oo/0) () (00/0) ) IK-wp-ow
‘19§ ~dway ‘les ‘dmsl  ®22183p (uym) (€HE) .y (N)
,89193ds Ioejang w03309 UOJIdaTP 330333 QA" oy w Vv-NV30T1 9pnijBuol  apnija®l  (eN/Q) IL wq uoi3I®ls
X8670. H - noy q3daq U0§ 39907
- (16T Ud1eW-LL6T 1990390) € 8 ¢z *1 sjuam8as Bujanp uaywy saydwes 103 eiep 1®2180701pAYy YITm IST] UO}IELIS "1°V 219l



£EL S°6C LLe 8°02 0t0 <1 1 62 €S 681C L8996 . ST8E.LT (N) 0¢t1¢ 8L-62-90 T1-L2-LL
d'md 8°¢¢E 0°6¢ 6°¢C 0782 Sie ST 14 9 11 8%1¢ 720,16 08B, LT (N) 0¢00 8.-67-90 80-LT-LL
mnd VAR 1% %°82 [4S $'9¢ 0to St 14 8 [ 6€1¢ ,0°10,.6 W8°9%,LC (N) seut 8L-87-90 (0-LT-LL
d‘d £ ex S 82 [ s 00 Sl 14 11 0¢ 9ni¢ +8°9G,.96 A N4 (N) 0101 8.-87-90 90-LT-LL
a'M (993 8°8¢7 l°LE 9°62 0to St 14 11 01 2912 +8765,96 W79, LT - (a) oo0sl 8L-8C-" €0-LT-LL
d'g‘m 8°LE 8°8¢ 6 8¢ 0°92 00 <1 14 8 Si 9¢1¢ W97 10,.L6 AL R4 (@) otel 8L-87-90 C0-LT-LL
‘M £et 0°67 [ 393 8°LT 01? Gl 14 Y L 9vie .S €0,.L6 J2TBY. LT (a) sezl 8L-8¢-90 10-LT-LL
q [ A% 7°8¢ 9°9¢ 8¢ 0z St 14 Al r4A Syie 18 °%6.96 W OTUYLLT (@) setl 8.-%1-90 90-%2-LL
q rAR %% 8°8¢ v 9e 9°L2 0to 1 14 8 Ss1 (39 ¥4 10,06 49°8%.LC (@) sz01 8L-%1-90 GO-%T-LL
q £°¢ee 0°0¢ 9°9e 7°8 0 Sl 14 Vi L 871e W 77€0,L6 9°8%,LC (a) o%60 8L-%1-90 %0-%T-LL
d'd'm [ANAY 1°8¢ £tt 2°9 00 [1]9 14 9 11 €evie 19°20,L6 ,0°8%,L2 (N) S100 8L-%1-90 €0-%Z-LL
d‘a‘m fARAY 0°8¢ S°st %7 0%¢ 0t T4 8 [ 791¢ ,0°65,96 0°6%,L2 (N) so0¢€l 8L-€1-90 T0-%¢-LL
d [ANA% v°8¢ 9°9¢ (44 0€£0 [1}% 14 [Al T 291¢ 726,96 0TS LT (N) 012 8L-€1-90 10-%Z-LL
q (9822 LT 1°9¢ S'1¢ 0t0 0¢ 13 71 9¢ 7ele 726,96 0°T9.LT (N) 0%00 8L-60-90 €0-61-LL
d £te 9°LT 9°9¢ 987 0te 0t 14 L1 1€ 0s1e VT L%,96 AR INXA (N) szed 8L-80-90 70-61-LL
it [T 4% 8°LC 9°9¢ %702 0ze 0t 14 17 8¢ SL1T 219,96 19°0%.LC (N) s122 8.-80-90 T10-61-LL
d'a‘m [ 0°Le [ L°92 0e0 St 14 9 11 €evie , 220,16 197 LY.L (N) ozZo gL-1¢-60 11-91-LL
da‘m 9°1¢ r AN XA [ARAY 092 0t0 1 14 8 <1 ov1e ,C 10,46 RANA PY R (N) O%10 8L~1€-60 O01-91-LL
q £°¢ee 0°Lt GGt 0°% 0€0 [ 14 [A ¢ (A4 0ele ,9°66,96 WTEY. L (N) 0200 8L-1€-S0 60-91-LL
d £°¢ee 8°9C 779¢ [ ¥4 0¢0 St 14 71 97 L11T 12 E5.96 8°0%.LC (N) o€ee 8L-0€-60 80-91-LL
d A4 0°L2 [ 3892 [ ¥4 00 [ 14 L1 1€ %01¢ H76%,96 0°8€,1L7 (N) ozzt 8L-0€-60 L0-91-LL
d ULe 0°Le 6 8¢ L1z Sic 0t 14 1¢ 8t 0602 +7°9%.96 NI PY X (N) 0012 g8L-0€-G60 90-91-LL
~ d £°¢ee 0°LT 1°9¢ LTt 01¢ 0t 14 z1 (44 Gele 4 %7°66.96 MTEYSLT (a) o%81 8L-0€-G0 GS0-91-LL
o~ a‘M £°¢ee 8°LC 779t 9°67 002 (119 14 o1 81 51 19°L5.96 1979%.L7 (a) sell RL-0€£-60 %0-91-LL
4‘m £°¢t 8°LT [ %% 0°L2 010 0t 14 8 st 71z +8°00.L6 A PYXA (a) o0z91 8L-0€-G60 €0-91-LL
‘M [ANrAS 0°82 [ % %°LT <00 Sl 14 9 11 Se1e 19°20:L6 N ANA PYR (a) ogst 8L-0€-S0 ¢20-91-LL
- 9°1¢ 8°82 FANAS %8¢ o1z 0¢ 14 9 L 6%12 (80046 8°8%.L0C (a) o7l 8.-0¢-60 10-91-LL
M £eL 01 9°9¢ rAR A 0t (V1% 1d A il (3574 997,96 ,0°80,82 (a) Lz60 8L-L1-€0 60-21-LL
M €€t 9°¢l £t 6°¢l 0zt (119 14 8 S1 709¢ 169,96 871,82 (Qa) <080 8L-L1-€0 80-21-LL
M 0°0¢ 8¢l 0°0¢ el ove 0t 14 9 L 0€92 ,1°92.96 L1682 (a) tLoL0 8L-L1-€0 L0-21-LL
M 8°LT 6°¢1 0°0¢ L°el 012 ot 14 9 11 soLe 87 €196 871,87 (N) §6%0 gL-L1-€0 90-T1-LL
d‘m 1°1¢ 8721 9°1¢ 6°C1 Ss10 V]9 T4 9 11 0z1e 2066 0°9%.L1 (N) 0012 8.-80-€0 60-11-LL
d'm 1°1¢ 9°21 9°1¢ 9°71 070 (119 14 Vi L 2602 18°900L6 AR A FY XA (a) swel g8L-80-€0 LO-11-LL
d‘m TArAY 1°¢el Yy 9 1°¢1 [ ¥4 0ot 14 8 Sl 8012 2720616 Well (a) se91 8.-80-€0 SO-11-LL
d‘m 9°%e T°¢l GG %°el 020 ot 14 01 81 rAR ¥4 16 65,96 0°SY.LT (a) ozst 8/-80-€0 €O0-11-LL
M v 9t §°¢el [ ' 012 ot 14 Tl (1A 912 2279696 eVl (a) ool 8(-80-€0 10-11-LL
M S°61 176 AN XA 8°6 0s0 ot 1d 9 11 0797 v 2792096 19°91.8¢ (N) s%81 8.-91-20 %0-60-LL
M [ARAS 0°11 g et 11l 0¢0 0ot 13 [A (24 %9 C°S1096 ,0°61.82 (a) sz9t 8L-91~-20 €0-60-LL
(00/0) (oo/0) (2) Ik-sp-ow
‘198 *dmay ‘qjes  "dway  sa31Bap (uyw) (eHe) (® (N)
ueoduonw 258})ang »03 309 UoJIOAIILP 310333 nu-oo a) w V-NVEO1 spn3jduo apnitav] (eN/Q) Wil ayeq uoilwls
ASojoaphy mo1 43d9q UO0T3 ¥207]
(p,uo)) UV a1qe]},



[ANAY

ST Le

7 %¢ 8°LT 0£0 91 14 12 8¢ 9612 ,870%,96  ,0°T%.LT (N) 0502 RL-60-60 WO-19-LL
q TR €Lt 682 rANAA 0€0 Sl 1d 1n 0t %612 996,96 7 BY.LL (a) ovs1 RL-60-60 €O-1%-LL
- 812 v LT §°L2 A4 ) ¢4 S1 14 8 sl L61C ,9°95,96  7706.LT (ay seLt 8L-67-60 20-19-LL

g°d‘m 8°LE 0°L2 8712 892 010 o€ 14 S 6 e Y7 10.L6  ,0°0S.LT (@) si9t QL-67-60 10-1%-LL
4 0°S¢€ 862 6 ¢ 2°62 0£0 ot 14 A A4 9912 L0°€6,96 77 SH.LT (@) o€£91 8L-12-60 €0-0%-LL

d's‘m 1°9¢ 6°62 1°9¢ 7°62 010 ot 14 9 11 0812 ,8°00,L6  17706.L1 (@) sevt 8L-12-60 T0-0%-LL
M U1 6°6C 0°6¢ 8°62 010 o€ 14 D) L SL1z L2 T0,L6 . 770S,LT (a) ocel §L-12-60 10-0%-LL

| 9°9¢ 7762 9°9¢ 8°82 0€0 Gl 14 9 1t 0512 ,1°20,L6  ,0°8%,LT (N) §zi0 QL-11-80 81-8C-LL

€ 8 Lt YAl XA 1°9¢ 0°92 0€0 <1 14 St Lz 0z12 7726696 WT0%.LT (N) 0€£0Z 8L-91-80 Tl-8L-LL

| 8L 0°62 7°Le 0°8¢ 0£0 sl 14 z1 44 1912 ,8°€6,96 1T S.LY (a) otLl 8.-91-80 11-8€-LL

1 9°9¢ 0°0¢ 1°9¢ 582 0£0 <1 14 8 Sl 641t 2 10016 97 LYaLT (a) 0z91 8L-91-80 O01-8¢-LL

4‘M 9°L¢ G 0¢ 9°L¢ 0°1¢ s02 91 14 U] L 12%4 ,9°€00L6  0'8%oLT @ 6zst 8.-91-80 60-8€-L(
1 LLE 2761 9°9¢ 0°Le 0zt sl 14 0 1€ 149 ¥4 L\ 278996  19'6€.LT (N) 0€1¢ QL-01-80 ST-LE-LL

4 LLE 7762 9°9¢ (¥4 0%0 sl 14 12 8¢ 7512 L2 EV.96 776EaLT (N) 0£0Z 8.-01-80 %wZ-LE-LL

a'm'e LLe S'62 LoLe 7762 0£0 o1 14 9 11 191) ¥4 8 40.L6 (8 WY.Ll (N) s1el 8.-01-80 1g-LE-LL
T Le 0°82 T°Le 8°LT 0€£0 s1 14 €1 L2 1602 ,8°66.96 . T°0%aLT (N) 001¢ 8.-60-80 €1-L€-LL

d‘g 1°L¢ 062 8°LE 882 012 o€ 14 8 51 0112 8720006  7TM9eLT (@) suLl 8.-80-80 TO-LL-LL
g'd‘M 8Lt z°0¢ 8°L¢ 0°0¢ (1} ¥4 o€ 14 L} L 0512 ,0°€0.L6  19°8%.LT (a) 0191 4.-80-80 10-L€-LL
'l €8¢ '8¢ 8°8¢ 0°92 0%0 sl 14 8 sl Sele \9°10,L6  779%.LT (a) st161 8L-61-L0 TO-SE€-LL

- LLe 974 L°Le $°8¢ o1e <1 14 ] L €e12 LT 0.6 9T LYeLT @ 0g£81 8L-61-L0 10-S€-LL

1 0°9¢ 2762 L°LE U 74 0%0 st 14 11 0z 6912 766,96  ,9°9%eLT (N) 8€00 8/-81-L0 SO-€£€-LL

] G'St $°8¢ 1°LE 0°€e (1] ¥4 s1 14 71 44 YA ¥4 12696 12797l (N) s%et 8L-L1-L0 WO-E€E€-LL

1 1°LE S Lt LoLE AR T4 040 S1 14 81 19 €zee ,9° 17,96  1T°SWaLl (N) 002¢ 8L-L1-L0 €0-€€-LL

PO 9°9¢ 7782 1°LE 0°LT 0%0 <1 14 12 8¢ 672¢ L0°8€.96 (T WYoLT (N) §502 8L-L1-L0 20-€E-LL

| L Le %762 LLe 0°L2 o%0 Sl 14 1 44 8912 2766496  40°9%.L2 (a) se81 8L-£1-L0 10-€e-LL
d‘m'd 1°9¢ £°82 9°9¢ 0°Le o%0 9 14 9 11 oviz L0 €066  T7LWaLT (N) 0€£00 8L-61-40 S0-0€-LL
a‘m's 9°9¢ 1782 9°9¢ 0°LT 0%0 s1 14 8 <1 rA ARA ,2° 1046 49 9oLl (N) 0t€? 8L-%1-L0 %0-0€-LL
| tAFAS 7782 8°LE [ % 4 0%0 S1 1d 11 0t 99 ¥4 L0°15.96  ,0°9%.L1 (@) 0%0t 8L-%1-L0 €0-0EL-LL
‘M (AR [98:14 rATAY v°st 0%0 <1 14 8 s1 SE1T 710646 4979Y0LT Q) ov61 8L-%1-L0 20-0€-LL
- 1°9¢ L76T 9°9¢ 0°82 012 91 14 % L 9¢1¢ ,0°%0.L6  ,0°8%0LT (@) 0s81 8L-%1-L0 10-0E-LL
1 1°9¢ rASAA 9°9¢ UM % 4 S€0 St 14 11 0z L1912 ,7°65,96  8°9%.LT (N) 00%0 8L-€1-40 G0-6Z-LL
4 9°9¢ rAN A LoLe 0°€2 S€0 sl 14 Al 144 091¢ 65,96 W WTSWeLT (N) 00€0 8L-€1-L0 %0-6T-LL
1 9°9¢ 6°LT L°LE 0°¢t S0 Gl 14 81 €€ 8912 ,9°9%,96 7 1W.LT (N) $T10 8L-£1-L0 €0-62-LL
4 1°9¢ 6°LT 1°9¢ 0°2¢ 012 s1 14 144 oy 0612 16€,96 107 1%0LT (N) 0100 8L-€1-L0 20-6Z-LL
1 9°9¢ '8¢ LoLE 7702 01t sl 1d o€ 49 €612 ,8°€€.96  ,T'BELLT (N) O%Zt 8L-21-L0 10-6T-LL
d‘g €€t 0762 G ¢ L°ST 01z <1 14 4! 144 €22z ,9°6%.96  ,976%.LC (N) S110 8L-0£-90 Si-LZ-LL
| € €¢ 0°6¢ 9°9¢ 8°2t o%0 <1 14 81 113 Lee ,9°1%.96  1TY.LT (N) s%€T 8L-62-90 Yl-LT-LL
g £ ee 1°8¢ St L 44 o1z Sl 14 A4 oy €1t ,0°86,96  .8°TY.L2 (N) s1€2 8.-62-90 €1-LT-LL
(oo /0) (2) (00/0) (§)) FK-wp-ouw
"1es ~dwal ‘jeg ‘dwal  sa218ap (uym) (CHE) (m) (N)
u-ouuoam FRLFELT w03304 uojIdIIIP 310333 a.u-oo u} [ v-NVNO1 apn3t8uo Ppn31IV] (eit/a) @11 ?3%q uo13®Is
ABo10apAy a0l ——qadeq UC T3 #9071
-(*p,3u0d) -7V 214QBL



4 8°LC 6°LT [ANAs 6% 0.0 0¢ a5 8 G1 LE1C 610,46 AR YA X4 (N) o120 6L-77-90 %0O-%1-%/
i 6°8¢ 8°LT 0°¢e 7°%C 0¢o0 o¢ s A Vi 6112 £ 795,96 ARV X4 (N) 9100 6L-22-90 €0-%w1-¥%L
q 8°LC 8°L7 A1 0°6¢ 0ic o€ 4s L1 1€ 8€12 \87LY,96 0°0%, LC (N) 8€z¢ 6L-12-90 ¢N-%1-8¢L
d 1°92 £°8¢ v 9¢ 8°¢€C 0€0 0¢ as ic g€ 8¢€1C W77EY, 96 W6 TLE LT (N) (01¢ 6L-12-90 10-%1-%(
d‘md L €92 1°1¢€ [ 74 081 0t as 9 11 9012 ,$°€0, L6 TS, LT (a) <tel 6L-%7-60 60-€1-8!¢
Mq 1°92 0°9¢ rANXA 9°62 ol¢ 0¢ qs Vi L (91¢ 16720, L6 9789, LT (a) gect 6L-%7-60 8O-¢€1-8L
d*m'd [ 4 £°S¢C LT 0°6¢ 00 ot a8 9 11 [0YA ¥4 ,07°€0, L6 8769, LT (N) 020 6L-%2-60 [0O-€1-€!L
d‘nd IANAA VARTA 1°1¢ 8°€C 00 (% 4s 6 91 2112 710, L6 W, LT (1) €700 6£-%7-60 90-€1-8L
a‘d 9°9¢ 0°62 €te [ S 4 0¢0 0ot 4s €1 %2 G802 ,0°96,96 £76€,LT (N) o0zee 6L-€T-G0 SO-€1-8!{
q VAR T4 2°Se £°¢e L°€T 01t 0t 4S 81 (£ 011¢ J1°8%,96 BLE LT (N) 6612 6£-€2-60 %O-€1-€L
q [ 4 €°6¢ S G¢ L1 0t1¢ (439 gS (x4 oY 871¢ WG TE%, 96 WLT9E LT (N) 0§02 6L-€2-G0 ¢€0-¢1-8¢
q 9°¢¢ °67 1°9¢ £°8¢C 070 0¢ 4s 1 a4 rA % XA 1 7°65,96 9 eV e (a) gos1 6L-€£C-60 20-€1-&¢L
d'm'd €8¢ (Y4 €ee %7€l ] A 0t 4S 3 91 £S1¢e 686,96 A XA (a) 9vet 6L-€2-50 10-€1-RL
d‘d S 0¢ 7% S 07 rA 74 01¢ 0t 14 v 1 [\ YA 44 765,96 LTS LT (N) 9zZ00 6(-£1-60 Z1-Cl-8¢L
d‘d 877 0°%¢ 0°02 [V 74 0€0 0¢ 14 9 11 12¢2 4G 86,96 €788, LT (N) 9z¢7 6£-91-60 [1-21-8¢
d‘m'e 0°02 0% 9 ¥4 9°€t 0€0 ot 4s 8 S1 o1ze \0'96,96 616,47 (N) s1z2 64-91-60 01-21-8(
d‘M 1°12 FA T4 6°82 [ 4 cLo 0t as 11 ¢ 00¢¢ 7 °6%,96 WJATIw LT (N) 0602 6.-91-60 60-21-8L
d A S %e 0°0¢ i ¥ 020 0t 4s €1 L Y4 81¢ ,6°05,96 09 LT (a) o%91 6.-91-S0 RO-CI-RL
M 9°9¢ LA XA %767 [ ¥4 012 113 as 11 02 9.12 ,97€5,96 6°9Y, LT (a) 9151 6(-91-S0 ([0-71-8¢
a‘q [ ¥4 LA 74 6 82 [ %4 520 o€ as L €1 0812 ,0°66,96 1£°06,L8 (a) Geel 64-91-60 90-¢1-%L
d‘d 12 6°%¢C 9°9¢ 8°¢€C 020 0¢ 1S S 6 891¢C 10700, L6 269, 1¢ (a) owzt 6L-91-60 SO-C1-8¢
q rANAY 1°¢€¢ 0°G¢ (44 520 0€ a8 81 €€ 2602 G°6%,96 679¢€,L2 (N) otee 6L-G61-60 %0-21-8{
q £°te 0°¢€e S°ge 0°¢e 20 (3% 4S [A4 oYy £80C LT, 96 WETLE LT (N) ¢s12 6L-61-S0 €0-C1-8¢
< q [ %% VA X4 9°9¢ (74 G0 0ot 4s (44 6% 0.0¢ WUTLY,96 VR S i (N) sto0z 64-G1-60 70-71-8¢
o~ d 877 9°%¢ 877 IR 74 012 0t S Vi L w91z 1720, L6 8L LT (a) o0z91 6L-G1-60 10-21-RL
d‘m 682 6°¢tl 6°87 6°€1 0s0 oY 14 9 11 812 19°66,96 ,0°16,4T (a) o0g81 6L-G0-£0 TO-11-8¢
d‘m 6°82 6°€1 6°82 6°¢€l 0¢0 (%} 14 9 6 9L1¢ ,0°10,L6 W06 .LT (a) ogcLt 64-S0-£0 10-11-8¢
d'M 682 2711 z°2¢ VANA 08¢ 0s 1d 8 (4] %812 ,0°85,96 170647 (a) oeLt 6L-(1-10 €£0-L0-8L
d'M 7°te 9°91 8°7¢ 8 LT 0¢eo0 [11% 14 Z1 < 0L0¢ ,0°00,L6 16°8€ LT (a) sovl 8L-21-21 %0-90-8¢
d‘m 0°0¢ 6°G1 0°0¢ 6°6Gl1 01Z [0]% 14 8 el 011¢ 1786,96 WYL LT (Q) soot 8(-21-21 70-90-8¢
M 0°0€ 0°61 0°0¢ 691 01¢ 119 14 S 6 ovie ,0°20,L6 NAYA YA (a) <S80 8L-71-21 10-90-8L
M rArA VAR A 9°1¢ €727 01¢ [1}% 14 11 0¢ Vin ¥4 W 17L6,96 AR AN A (a) sv91 8.-80-11 G0-%0-8L
n [ 4% L A A4 FANA% £°TC 070 0¢ 14 L €1 LT1¢ 0°20,L6 109 LT (a) ozsi f/-80-11 €0-%0-8¢
M [ANAY [ ¥4 9°1¢ %1 0tz 0t 14 Vi L 0siez 871026 S8, LT (a) s 8¢4-80-11 20-%0-8¢
4d‘m 9°9Z LT Lt VAN A4 0270 Sl 14 Vi L ov7ie 0 %0616 R AA YA (N) 0¢10 8.-0€-60 80-1%-LL
Mda'd 9°92 S92z L 0°Le 0¢0 Ss1 14 9 11 ovie y0°€06L6 N A FY XA (N) 0t00 g8.-0€-60 LO-1%-LL
d‘d £°82 0°Le €°te L7l 02t Gl 14 €l 22 791¢ 8°LS.96 W8l LT (N) 00€Z 8L-67-60 90-1%-LL
L 171¢ v LT [ %3 8°L2 [\1 %4 ST 14 81 (23 8612 49°TY.96 WTEN.LT (N) <t1¢ 8L-67-60 SO-1%-LL
(oo /o) ) (00/9) (2) 14-pp-ow
‘1e§ *dway ‘s ‘dway  s331Bap (uym) (gne) €] (N)
0”0#00&% J08JaANG wo}joy uoi13d3II1Ip Jx0339 &hlwnu w) w <0z<~_o..— U—v:uww:Oa— UQSUMUJ AQZ\A—V dwyy a3e( uoljels
£8o101pdn moy uy3idag GO 138207
- ('P,IU0D) -ty oqelL



25

a‘m'g 6°€L 0°se 6°€t 8°%¢ oYE ] s 9 11 L1821 WSTHL L6\ STTE, 9T (N) og€10 08-12-90 60-90-08
d‘d £ ¢e rAL 74 €°¢EE rAR 14 o%e ot 4s 11 02 91¢1 W60 L6 STTE, 9T (N) 0£10 08-12-S0 80-90~08
a'n'da € €€ 6°€T €°€E 19 14 o%e o€ as 91  6¢ 6Z€1 WMTE0 L6 ,971€,92 (N) 0700 08-12-%0 (0-90-08
4 v e L €T Y 9€ €€ 6s1 0¢ 4s T oY I3t \0'95 96  ,T7LE 92 (N) ozze 08-07-%0 90-90-08

g Y€ 0°%2 1°9¢ 8°07 GS1 ot 4s 97 8Yy o8yl +8°16. 96 ,0°0% 92 (N) so1Z 08-07-50 $0-90-08
a‘m'd 1°1¢€ 0°S2 9°1¢ 9°492 G20 (113 4s L €1 (XA L 1872026 ,9°SY L2 (N) ov10 08-0Z-50 %0-90-08
d'm'd 8°¢C¢ 6°€2 8°2Z¢ S°€T S20 o€ gs o ozie +6°95.96 ,§TIY LT (N) osez 08-61-S0 £0-90-08
a‘s €°€E Y €L £°€e rAl X4 01¢ 0€ 4s L1 1€ 6802 19°05,96  .8°9€ LT (n) so0te 08-61-S0 20-90-08
da‘q €°te 7°€T € et (A8 X 4 (1) 4 o¢ gs T oY 012 ,0°6%,96  ,S°6E LT (N) s%02Z 08-61-S0 10-90-08
a‘m 0°0¢ 8791 7°4¢ 0yl 1474 09 as 9 11 133 ¥4 10°€0,L6  ,979% L2 (@) ozst 08-12-20 90-£0-08
L 0°o¢ 8°91 Y°9E 12 4 14 09 14 9 11 SEIZ W0°€0 L6 ,9°9% LT (a) ozst 08-12~20 $0-£0-08
a'm - - - - 020 o€ 4s L €1 017 0°€0, L6 L°SY, L2 (a) ogevl 08-1Z-20 %0-£0-08
a'm - - - - 020 o€ 14 L €1 01 W0°€0,L6 L7SY, LT (@) ogn 08-12-20 £0-£0-08
da‘n‘g 7°62 9°L1 IAKAY 9 €T 0T o€ gs Y L 8y1e WLTE0, L6 TT8Y, LT (@) ovel 08-12-20 z0-€0-08
a'm 7761 9°LY rAAS 9 €1 S0T 0t 14 v L 8vie JLUE0.L6 4 T78Y, LT (@) o%el 08-1Z-20 10-€0-08
d‘m'd 1762 1°61 1°6¢ L' 020 09 ds 8 91 L807 1S°€0.L6  LOER LT (@) ssi 08~$1-10 %0-10-08
g 2°0¢ 6°G1 zT1g 1°61 007 o¢ 4s Y L cHIT L1°€0,L6 L, €°8Y.L2 (@ szt 08-S1-10 10-10-08
4 £°€E 0°61 9°1€ 6°L1 012 0¢ 4s 81 €€ S112 «8°L9.96  ,T°BE LT (@) ogzl 6L-02-71 60-€0-6¢
md %767 91 <0t €Ll 002 0¢ 4s 1T 0T Nz \2°96,96  ,E°SY LT (@) o0%80 6L-02-21 90-€0-6L
a‘m (4 8¢l 9°92 691 0€£0 <1 4s L €1 oviz 18°10,16  ,0°L7, L2 (a) oto1 6L-61-21 Z0-€0-6L
d'mn'g IS4 Sel (4 9°¢1 (1Y44 0¢ as ki L 0s12 \0°20.L6  ¥°8%,LT (a) sz60 6L-61-Z1 10-£0-6L
g 7°9¢ £°6Z Y ye €62 (1] ¥4 ot 4s L1 1€ YA ¥4 £°8%.96  19°6€.LT (N) 9112 6L-€7-80 Z1-81-8L

g (1 %62 T°Le L°92 (1144 (113 4s 12 8€ 0512 16°TY.96 48°8BELLT (N) €00z 6L-€2-80 11-81-8L

1 €° €€ 9°62 L A8 62 o1z 0ot 4s 11 (174 ozee 8°16.96 (L 6%LT (N) s1£0 6L-€2-80 01-81-8L

4 6°CE 0°0¢ - - 0€0 09 4s L €1 9912 £°000L6  JT°6YLT (N) €500 6L-€2-80 60-81-8L

| 1°9¢ 0°62 9°9¢ €°87 01z o€ 4s 81 €c 7112 1°89.96 ,8°LELLT (N) 9SEZ 6/-01-80 11-L1-8L

4 9°9¢ 0°67 6°8€ Al 14 o1z ot 4s 12 8¢ 6€1Z HOEV.96 16°LELLT (N) 9€22 6L-01-80 OT1-L1-8L

4 6°€E S 62 6°€E L°62 (11 %4 o€ 4s L €1 44 ¢4 161046 48°9%LT (N) 0otz 6.-60-80 G0-L1-8L

€ °9e €62 6 °SE T°67 oz (1]3 4S 11 0z (Y4 ¢4 W2°L6.96 JL°EYW.LT (N) 0012 6L-60-80 ¢o-L1-8L
Mg 6°82 €0t € €t 6°6Z 01z 0t 4s 9 11 14 ¢4 WL°00.06 T 8BY.LT (a) vor1 6.-60-80 T10-L1-8L
d'a‘d 1°9¢ L°82 1°9¢ 48T 0t0 o€ g5 8 s1 SET1Z 1210006 JLT9MaLT (N) o110 6L-€0-80 ¢<0-91-8¢
d‘s 9°9¢ €°82 S°SE 6°82 01z 0t 4s €1 V74 6€12 WG°EG.96 .8°TY.LT (N) szee 64-20-80 %0-91-81
9°9¢ €792 $°SE 8°82 o1z og 43 (1 1¢g 0512 6°9% 96 171 L (N) 6022 6.-70-80 €0-91-€L

mnd 9°9¢ 0762 9°9¢ I 4 (13%4 o€ as T oy %912 \T71%,96 L TT6E LT (N) §€07 6L-70-80 Z0-91-8¢
d‘m'e S GE 0°62 9°9¢ 8°82 00¢ (1] 43 S 6 6S12 JE°10,L6 %8y LT (a) o191 6L-70-80 10-91-8¢
d‘m's %°49¢ 7762 179¢ 682 0€£0 (1] as L €1 612 \L°86,96 €16 LT @ szLt 6L-0€-L0 70-G1-8L
n'g £€€ 562 13 €62 0£0 ot 13 Y L SL1z ,9°10.L6 €716 LT (@) 0091 6£-0€-L0 10-S1-8L

(00/0) ) (00/9) .A-w . (rm) H) a1k-ep-ouw
*1%s *dwey ‘188 ‘dwe] sowa8ap utam ¢H N
o-oaooam ~ou-u.5n wojjog uol3o211p 310333 Auuuu o V-NVHO'T Mww.uuwns Mkuﬁﬂ (gN/Q) UL ?leq uoglels
—XBo10apAH_ aot “yaded 16739901

*("p,3u0)) °T1'V 21qel



26

g 9'9¢  0°6Z 9°9¢  8°€Z  $90 o€ . .

g 1°96 0762 e 6'€z Ol o€ as & ocet ‘o ee 06 '3ty os Muw stez 08-6z-80 107477
n'a €'ce w8z vwe  7°8C  Of0 o€ 1s g Sl o1z '0°€0L6 W uTlLL ) At AR
ng 0°¢e  0°82 0°se  0°8Z 012 o€ gs auw 8212 18755 96 .S €Y. 0710 08-<1-80  O-¥ET00
ne §'s€  0°6Z 1°9¢ 0°8Z  0€0 o€ gs o1 0012 10°06. iy () 821z og-y1-g0  LOTTETL
a'g 9°9€  L'8T 9°9¢  8°lZ 01 o€ as w ov o112 e e leeciy @ onz  ga-si-g0 IO
g 9°9¢  0°0¢ z'l¢ 076z 10 <1 gs 9 11 6€12 .m.qqaoo Rt (a) et og-y1-g0  HOTIET
& 0°9€ '8¢ 9'9¢ €9 0€0 <1 as 91 6z Le1z “m.mwowm it me G122 o-viio 0-£7-08

d . . . . . ° ) . ° - - Tkir
- ee  oip L te e L D e AR G
a‘s 979t §°L1 z'te ST ol <1 gs 1 oz L€l .M.Mwoﬁo v oy () 0720 08-97-lo  WLITEC
g 9°9¢  0°8Z z7t¢  S°€L oLl <t gs 91 62 8LET s A le ot (0 ezio oe-wz-l0
q 9°9¢  0°8Z z'tc  o0'€r oLl <1 gs 17 8€ 1991 .h.owohm o eror () 0e00 - os-wz-to ATt
g 2 '8t ziie 06T oLl s1 as 9z 8Y £zs1 00,6 ey (N) syzz  o8-gz-£0  €0-€Z-08
q ¢ ce 8Lz 9°9¢ P <z0 1 pod w0 otz .M. 096 4S76%,9T (N) ¥91Z 08-€2-/0 20-€Z-08
a 9'9¢ €82 9°9¢  €°97 000 o1 gs v L1z SR IR (V) 70z 08-zz-0 10722708
an'g €8¢ 0°0¢€ ¢'gc  0°6z  O1Z <1 1s v L €612 .m.ﬁo,hm s (@ osel  os-61-c0  FO7GITC0
a'q e 08T g'L¢ 0°9  0€0 <1 gs 6 o1 (e ”N.wwcmm ”m.mw.mw me cz30 wm-wm-mw Mw-m“-wm

q ° * . . . ° 2le -80- ] S
Dooreoom o WEotE oM ok § bk HE maoawa @aw Rh oo
g L€ 0°82 °Le 0°€L 012 o€ gs 9z ™ 0TI RIS R (N) ovzz  o08-L0-Lo  Z0-€1708
ame 9w 6792 9'9¢  S°wT S0 o€ gs L€l €Y1z e egiis @ 121z os-lo-lo Ao
a‘d 9°9¢  §°9z z'te o'y o1z ot s oz 8vie .N.Noeso v s W) ez os-9z-90 SO
e o9 s zie o 01 ot (876,96 (S"TV.LL (N) €01z 08-9z-90 10-91-08
gs v 1 £L12 L£°20.L6  49°0S.LT (0) 7071 08-5z-90 10-€1-08
a'n - - - - 0£0 <t gs v L sa13790 Sesuely 3104 3O YIION (0) S€60 08-7Z-90 10-01-08
a3 m.wm 59 W.WM s 520 o€ gs (1 1€ (e [L78Y,96  E8E 12 (n) o%ez 08-81-90 L0-60-08
K g o : s o€ gs €z T 8602 07796 1§ THE L () 71z 08-81-90 90-60-08
a8 v 9l e o o1 o€ gs L€l 51 SLie 0L 9 (N) S0 08-81-90  60-60-08
] e 09 Z 1tz 091 o€ as e 2LET 19°80°L6  4979€.92 (N) 0520 08-81-90 %0-60-08
: . ‘¢ 074z OEE o€ gs 11 £8€T 19750 L6 (Z°LE 9T (\) <710 08-81-90 €0-60-08
g zze §U8 9'9¢ 0wz 091 o€ gs @@ oy 9t 41 1279596 ,9°LE 9T (N) 0S€Z  08-L1-90  70-60-08
ey M.Mm s 8 9'9¢  §'€T 0% o€ gs 9z 8% 0941 LS 61 96  ,2LE9T (N) 0zZZ 08-L1-90 10-60-08
. : 0f0c Sz 00 o€ gs g <1 1€12 (81016 €79V LT (N) SST0  08-90-90  90-80-08
; ez 8L e 1'ST 060 o€ gs €1 %z 0012 19766.96  ,£°0%,92 () 0052 08-50-90  $0-80-08
g L e w.mm s 01z o€ gs 81 €€ 9112 187,96 1 2€8,LL (N) 07ZZ 08-50-90  ¥0-80-08
. : : ez o1 o€ gs oy L2z 97 €796 L TTLELLT (N) 0117 08-50-90  £0-80-08
- 1Te §78 00t 18 SIC <1 as v L vz \87€0.L6  19°8%.LT (Q) 0%91 08-50-90  ¢0-80-08
g v6L €82 070f  1°8T OO 51 gs v L <1z 0720016  ,0°15.L2 (0) 0551 08-50-90 10-80-08

(00/0) () (00/0)  (2) 1R-ep-ou
188 ~dumay, -qeg ‘dwey s30189p (uym) n 1C))
o-oauomm 2093105 S wo3j0g co«uwwuuv 310333 I899 wy w €HE usao0] apnijduo  3PpN3ITIF] Aaz\nv uyL ajeq uoyjlIelsS
Aqdwa¥o1pki 1 “tadeq VO F39907]

+(*p,7u0D) "1'V 219FL



27

(unieionp *3) dupays yquid = g ‘(Snaa3TIss -d) durays 2ITYM = M ¢ (sndajze -3) dutiys umoiq = ;8

jou uooTTEqIWAS ysow ww ¢ = g5 W L°€1 ¢jou Je3 ysow uw |G = Hmn

Iys8tu = N ‘Aep = a,

¢ 0°¢6¢ S 02 S GE 0°07 010 oY 4s Y L 9€T1Z 16°206L6 G LY9elT (a) 8s€t 18-0€-€0 %0-£0-18
d‘d M 0°6G€ 0°02 [SE93 0°61 012 0T gs L €1 0612 £°000L6  WLTL%0LT (@) siet 18-0€-€0 €£0-£0-18
d‘d‘Mm 0°9¢ G 61 9°9¢ S 81 01¢ ot as 8 <1 781¢ 766096  1T°0G6LT (@) ogz1 18-0€-€0 Z0-€0-18
d'd°M LA 19 0°0¢ VA 1Y 0°0Z 010 o1 4s S 6 0L12 WLTT00L6 4€°086L2 (a) 8sTt 18-0£-€0 T10-€0-18
M 9°1¢ 8- 11 TARA 811 0€0 o1 ;] S 6 rAA T4 19°206l6  16°LY%6LT (@) GSET 18-£1-20 %0-20-18
adm 8°Z¢ S 11 8-t €1t 012 (1) 4s L €1 8517 070046 1°8% L2 (@) STET 18-L1~-20 €0-70-18
a‘m rAKA3 811 8 Z€ S 11 012 o1 gs L €1 0612 .8°86.96  16°056LC (@) €€zt 18-L1-720 Z0-20-18
- 9°1¢ 8°T1 9°1€ 811 010 o1 gS ] L 0L1Z W0°206L6  15°060LT (@ svit 18-£1-20 T10-20-18

M 1°1¢€ L°€T 9° 1t L€ 00? o1 4s 9 11 0812 L2°00.L6  L°0S6LT (@) 1Yl 18-y1-10 %0-10-18

M $°0¢ 9°¢T 1°1€ 9°¢T 010 o1 gs ] L 9L12 \8°T0,L6  16°05,L2 (@) zvet 18-%1-10 €0-10-18

M 0°0¢t UM N 1°1€ 9°¢T $00 01 4s S 6 oY1z 077006 19°LH8oYT ) 1521 18-%1-10 ¢0-10-18

M 0°0¢ €T 9°1¢ rAl A s0z o1 4s 8 ST 49 ¥4 (766,96 (E€°LY%eLT (a) 6511 18-%1-10 10-10-18

M £°€g Lt € €t 8'91 S0¢ (% ds L/ L €612 W T06L6 1 E7TSLLT (@) g1ex 08-81-21 60-£2-08
am €°ee IATAY 6°€€ 8°91 010 o1 as S 6 L612 JL700.L6 487 TSoLT ) ewzt 08-81-¢1 %0-L{T-08
M £ ee 0°L1 6°€€ 8°91 010 o1 4S L €1 €022 ,0°86,96 1971547 (a) sozt 08-81-71 €0-L7-08

M 8°2¢ 0" LT 2 X9 8°9T 010 o1 as 9 11 0617 666,96 1€ TS6LT (@ (11 08-81-¢1 70-LZ-08

M €°€€ 6°91 £°€ce 8°91 $00 (0} gs 9 L £812 19°10,L6  48° TSl (a) s%ot 08-81-71 10-L(2-08

M 9°1¢ S 12 rARA? 7°02 012 ot as 9 11 €L1T 0" 10,06 18769012 @) ¢vet 08-€0-11 %0-97-08
‘M 8°Z¢ 7°02 8°2¢ 20t S20 ot 45 8 (41 9L12 V066,96 WJTT6%oLT (@) s1et 08-£0-11 €0-92-08
d*M 8°2¢ 9°12 8-zt 012 012 ot 4s L €1 LA T 872006  JL79%.LT (a) 6ST1 08-€0-11 70-92-08
M 9°1¢ $°0T 9°1¢ 1°02 012 o1 as . 2. L wh1e JI°€06L6 W T8%.LT a) /1711 08-€0-T1 10-9C-08
M'a‘g G 6¢ 2767 [y 2°82 <20 o€ as ot LS 611¢ ,9°00,L6  4S°EY LT (N) S%10 08-.2-80 60-57-08
d‘g 1°9¢ 6°87 1°9¢ LT §20 0ot ds 9 ¥4 601z 0°€6,96  (776E,LT (N) GSET 08-92~80 80-57-08
g 1°9€ %82 9°9¢ L°ST $Z0 0¢ ds 0z (L€ 1012 (8°9%.96  ,T79E,LT (N) 0222 08-92Z-80 (L0-57-08
g 6"6€ 0°62 9°9¢ 6°€Z 012z 0¢ 4s sz 9y 001¢ MEY.96 (STHELT (N) §507 08-92-80 90-52-08
a‘'m'd 5 ge 0°8¢ $°6¢ 8°LT $91 0t as 6 91 gyel W72, L6 ,€79€,9C (N) 00€0 08-92-80 60-$Z-08
4 g s¢ £°82 9°9¢ $°92 691 0¢ 4s %1 92 86€1 \9°L0,L6  .T°6€£.9C (N) SETO 08-92-80 %0-$7-08
4 1°9¢ 8°8¢ 1°9¢ rAL Y 4415 ot 4s 61 SE ozyl ,6°00,L6  .0°5€,7C (N) S¥Ez 08-67-80 £0-5Z-08

(00/9) (2) (o0/0) (2) 1£-ep-om
‘1es *dway ‘1eg  ‘dwey  sd22139p (uyw) (EHE) () (€)
oquuwnm aJoejing wo33og uo§IJAATIP 310333 nuwou wjy w V—-NVu01 apn3yi8uo] apnitie] (gN/Q) 201L aie(q uojlelds
Lr L) (TS mol ~adag G07389071

+(*p,3u0)) -[°V 2T98L



28

Appendix B. Abundance and size of penaeid shrimp in night shrimp
trawls by station (October 1977-August 1980).
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Appendix C. Abundance and size of penaeid shrimp in day shrimp
trawls by station (October 1977-March 1981).
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