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ABSTRACT

Trends in relative abundance and size of red drum (Sciaenops
ocellatus), spotted seatrout (Cynoscion nebulosus), black drum
(Pogonias cromis), sheepshead (Archosargus probatocephalus), southern
flounder (Paralichthys lethostigma), Atlantic croaker (Micropogonias
undulatus), sand seatrout (C. arenarius), gafftopsail catfish (Bagre
marinus), Gulf menhaden (Brevoortia patronus), hardhead catfish
(Arius felis), pinfish (Lagodon rhomboides), spot (Leiostomus
xanthurus), and striped mullet (Mugil cephalus) have been monitored
since 1975 using a standardized fishery independent gill net and bag
seine sampling program in Texas bay systems. Fall and spring gill
net catch rates indicate that declines in red drum and spotted
seatrout populations have slowed or stopped since the prohibition of
sale of these species in September 1981. However, the effect of
these regulations has been affected by a coastwide fish kill caused
by freezing temperatures during December 1983 and January 1984,
Reduced population levels of red drum, spotted seatrout, and black
drum following a freeze during 1983-1984 were observed in the 1984
and 1985 spring gill net catch rates and in the annual (1984) bag
seine catches. Fall and spring 1986 gill net catch rates for red
drum, spotted seatrout, and black drum increased or remained the same
over 1985. The 1986 annual bag seine catch rates, however, declined
for all three species. The 1986 data continue to show that the
impacts of management decisions based on optimum sustained yield,
effects of catastrophic events, and stock recruitment relationships
can be measured by using estimates of relative abundance based on the
fishery independent monitoring program.




INTRODUCTION

Fisheries management has become more complicated because of
increased numbers of commercial and recreational fishermen harvesting
the same species. Commercial and recreational fishermen in the
United States have increased fishing pressure on marine finfish
stocks in recent years. Marine landings of finfishes by commercial
fishermen increased from 2.04 billion kg in 1955 to 2.95 billion kg
in 1980 (Anderson and Power 1957, United States Department of
Commerce 1982). The number of recreational saltwater anglers tripled
during the same period (United States Department of Interior 1956,
United States Department of Interior and United States Department of
Commerce 1982).

The Texas Parks and Wildlife Department (TPWD) initiated a
standardized fishery independent monitoring program in 1975 using
gill nets and in 1977 using bag seines to assess the relative
abundance and size of finfishes in Texas bays (Hegen 1983). Gill net
sets during spring (15 April-15 June) and fall (15 September-

15 November), and monthly bag seine samples provide a statistically
consistent and cost efficient method for obtaining information on
adult, sub-adult, and juvenile finfish populations (Hegen 1983, Hegen
et al. 1983, Matlock et al. 1978, Matlock 1982a, Matlock et al. 1982,
McEachron and Green 1986a). In the fall of 1981, the TPWD increased
the number of gill net samples collected during periods of
consistently high catch rates (spring and fall) to provide more
precise estimates of annual abundance for each bay within the
available TPWD budget (Hegen et al. 1983). Gill net and bag seine
data are used to determine relative abundance and size to allocate
and regulate the harvest.

The objectives of this study were to:

1. determine species composition, size and relative abundance of
selected finfishes in the coastal bay systems of Texas.

2. publish the results in a report which will assist resource
managers to effectively manage selected finfishes.

Differences in the gill net and bag seine statistics in this
report compared to previous versions are due to updating the data
base and this report should be considered the most accurate to date.
Bag seine statistiecs in this report are presented on a calendar year
basis rather than a fiscal year basis as in previous reports.

MATERIALS AND METHODS

Monofilament gill nets (183 m long; 1.2 m deep with separate 45.7-
m sections of 7.6-, 10.2-, 12.7- and 15.2-cm stretched mesh tied
together in ascending mesh size) were used in eight Texas bay systems
during November 1975 through December 1986. Sabine Lake was
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incorporated April 1986 (Figures 1-9). Bag . seines (18.3 m long;

1.8 m deep with 1.3-cm stretched nylon multifilament mesh in the

1.8 m wide central bag with remaining webbing 1.9-cm stretched mesh)
were used in these bays during October 1977 through December 1986;
East Matagorda Bay was added February 1983 and Sabine Lake January
1986. Prior to September 1984, sites for setting gill nets during
spring (15 April-15 June) and fall (15 September-15 November) and for
sampling with bag seines (monthly) were randomly selected from
approximately 100 stations in each bay system (McEachron and Green
1985). Beginning September 1984, gill net and bag seine sites were
randomly selected from bay grids (1 minute longitude by 1 minute
latitude) that contained >15.2 m of shoreline. Each selected grid
was subdivided into 144 5-second "gridlets". All "gridlets" that
contained shoreline were used to randomly choose sample sites.

Prior to fall 1981, no less than eight nor more than 16 overnight
gill net sets occurred in each season in each bay system. Since fall
1981, 45 gill nets were set overnight during each season in each bay
system except East Matagorda Bay. In East Matagorda Bay, eight sets
were made in each season. Not less than three nor more than seven
gill nets were set each week during each season except in East
Matagorda Bay. No more than nine stations were duplicated each
season. Prior to September 1984, two gill nets were set in East
Matagorda Bay during the first and last two fullest weeks of each
month. Beginning in fall 1984, two gill nets were set in East
Matagorda Bay during each week of the fall and spring seasons. Gill
nets were set perpendicular to shore with the smallest mesh
shoreward; they were set within 1 h before sunset and were retrieved
within 4 h after the following sunrise. Total fishing time was
recorded to the nearest 0.1 h. Each sampling week extended from 1 h
before sunset on Sunday through 4 h after sunrise the following
-Sunday. .

Prior to October 1981, six.bag seine samples were collected each
month in each bay system. Since October 1981, 10 bag seine samples
were collected each month in each bay system. Prior to September
1984, half of the samples were collected during the first and last
two fullest weeks of each month (McEachron and Green 1985). After
September 1984, five stations were sampled during the 1lst-15th and
during the 16th-31st of each month. No station was duplicated in a
month. Bag seines were pulled parallel to shore for a distance of
15.2-30.5 m prior to September 1984. Beginning September 1984, all
bag seines were pulled 15.2 m. The rectangular surface area sampled
(nearest 0.01 ha) was estimated using the distance pulled and the
length of extension of the bag seine. Each sampling week extended
from sunrise Monday through sunset of the following Sunday, but
collections were made during daylight hours only.

Catch rates for red drum (Sciagenops ocellatus), spotted seatrout
(Cynoscion nebulosus), black drum (Pogonias cromis), sheepshead

(Archosargus probatocephalus), southern flounder (Paralichthys
lethostigma), Atlantic croaker (Micropogonias undulatus), sand
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seatrout (C. arenarius), gafftopsail catfish (Bagre marinus), Gulf
menhaden (Brevoortia patronus), hardhead catfish (Arius felis),
pinfish (Lagodon rhomboides), spot (lLeiostomus xanthurus), striped
mullet (Mugil cephalus), "other finfishes" and "total finfishes" were
calculated by dividing the total number of fish caught by the total
hours fished (gill net) or ha sampled (bag seine) from all samples in
a season (gill net) or month (bag seine) for each bay system. Fishes
greater than 204 mm long were eliminated from bag seine catch rate
calculations based on the findings of McEachron and Green (1986b).
Coastwide catch rates were weighted by the length of each bay
system’s shoreline (Matlock and Ferguson 1982). Annual bag seine
catch rates were calculated from monthly means (unweighted by sample
size).

Total lengths (nearest 1 mm) of fishes caught in gill nets were
obtained for the first 19 individuals of each species caught in each
mesh size each week in each bay system during seasonal sampling.

Mean fish lengths in gill nets were calculated for each of the four
mesh sizes in each sample. Mean lengths for the combined meshes were
calculated by weighting the mean lengths in each mesh by the
proportion of fish caught in each mesh. Total lengths of fishes
caught in bag seines were obtained from a random sample of no more
than 19 individuals of each species in each sample. Lengths of
fishes greater than 204 mm were eliminated from bag seine mean length
calculations based on the findings of McEachron and Green (1986b).
Coastwide lengths were weighted according to the catch rate in each
bay system.

Surface salinity, water temperature, dissolved oxygen and
turbidity were measured at the set and pickup for each gill net and
prior to each bag seine sample. Means for these parameters were
calculated for each season (gill net) and for each month (bag seine).

RESULTS

Gill Net

The highest fall coastwide catch rates for red drum (1.0/h)
occurred in 1979; the lowest catch rate (0.5/h) occurred in 1982 and
1983 (Table 1). All other fall catch rates varied from 0.6-0.9/h.
Generally, fall catch rates from the upper Laguna Madre (0.2-0.7/h)
have been consistently lower than for any other bay system.

The highest spring coastwide red drum catch rate (0.8/h) occurred
in 1980 and 1986 (Table 2). The lowest catch rates occurred in 1977-
1979 (0.3/h). Catch rates in all other years ranged from 0.4-0.7/h.
Catch rates within each bay system have ranged from <.1/h to 1.4/h.

The highest fall coastwide spotted seatrout catch rate (0.7/h)
occurred in 1976 (Table 1). The catch rate in 1975 was 0.6/h. All
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other catch rates since 1977 have ranged from 0.2-0.4/h. Fall catch
Tates within each bay system have ranged from 0.1-2.4/h.

Spring coastwide spotted seatrout catch rates were highest (1.1/h)
in 1976 (Table 2). Catch rates declined through 1979 to 0.3/h. They
increased through 1982 to 0.9/h; catch rates then declined to 0.3/h
in 1984, and increased in 1986 to 0.6/h. Catch rates in the lower
Laguna Madre (0.6-3.4/h) were generally higher than in any other bay
system.

The highest fall coastwide black drum catch rate (1.0/h) occurred
in 1982 (Table 1). The lowest catch rate (0.3/h) occurred in 1979
and 1984. Catch rates in all other years ranged from 0.4-0.9/h.
Lower Laguna Madre catch rates (0.4-2.4/h) were generally higher than
in any other bay system.

Spring coastwide black drum catch rates were highest (1.0/h) in
1983 (Table 2). They were lowest (0.3-0.4/h) in 1978, 1979 and 0.4/h
in 198B4-1986. Catch rates ranged from 0.6 to 0.7/h in all other
years. Catch rates within each bay system have ranged from <.1-

2.7/h.

Fall and spring coastwide sheepshead catch rates were <0.3/h each
year (Tables 1 and 2). Catch rates within each bay system have
ranged from <.1-1.3/h and from 0.0-0.6/h during fall and spring,
respectively.

Fall and spring coastwide southern flounder catch rates were
<0.2/h during all years (Tables 1 and 2). Catch rates within each
bay system were <0.2/h except for East Matagorda Bay during fall 1976
(0.6/h) and fall 1980.and 1982 (0.3/h). ’

The highest fall coastwide Atlantic croaker catch rate (0.4/h)
occurred in each of 1982, 1983 and 1986 (Table 1). Catch rates in
all other years ranged from 0.1-0.3/h. The Corpus Christi Bay system
generally had the highest catch rates (0.4-1.7/h).

The highest spring coastwide Atlantic croaker catch rate (0.3/h)
occurred in 1976; rates were <0.2/h in all other years (Table 2).
Catch rates within each bay system have ranged from 0.0-1.0/h.

Fall and spring coastwide sand seatrout catch rates were <0.1/n
during all years (Tables 1 and 2). Catch rates within each bay
system ranged from 0.0-0.3/h.

Fall coastwide gafftopsail catfish catch rates were <0.1/h in all
years (Table 1). The San Antonio Bay system generally had the
highest catch rates (0.0-0.4/h).

The highest spring coastwide gafftopsail catfish catch rates of
1.8 and 1.0/h occurred in 1976 and 1977, respectively; they were
<0.5/h in all other years (Table 2). Catch rates (0.0-3.3/h) in the
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Matagorda, San Antonio and Aransas Bay systems were generally higher
than in the other bay system.

Fall coastwide Gulf menhaden catch rates were highest in 1976
(0.8/h) and 1977 (1.0/h); they were <0.5/h in all other years
(Table 1). Catch rates in the Galveston and Corpus Christi Bay
systems were generally higher (0.1-3.0/h) than in any other bay
system.

The highest coastwide spring Gulf menhaden catch rate occurred in
1977 (0.9/h); catch rates were <0.5/h in all other years (Table 2).
The Galveston Bay system catch rates were generally higher (<0.1l-
2.5/h) than in any other bay system.

Highest fall coastwide hardhead catfish catch rates (0.7-0.9/h)
occurred during 1982-1985 (Table 1). The lowest catch rate (0.2/h)
occurred in 1986. Catch rates in the Galveston Bay system were
generally higher (0.2-1.6/h) than in any other bay system.

Coastwide spring hardhead catfish catch rates were highest (1.6-
1.8/h) during 1982-1986; they ranged from 0.9-1.4/h in all other
years (Table 2). Catch rates in the Galveston Bay system were higher
(1.6-4.0/h) than in any other bay system.

Fall and spring coastwide pinfish catch rates were <0.1/h in all
years (Table 1 and 2). Catch rates within each bay system were
<0.1/h except for Corpus Christi Bay (0.2/h) in falls 1980 and 1983.

Coastwide fall spot catch rates were £0.2/h in all years
(Table 1). Fall catch rates in the Corpus Christi Bay system
generally equaled or were higher (<0.1-0.9/h) than in any other bay
system.

Coastwide spring spot catch rates were <0.1/h in all years
(Table 2). Spring catch rates within each bay system have ranged
from 0.0-0.6/h.

The highest coastwide fall striped mullet catch rate (0.8/h)
occurred in both 1975 and 1976; rates ranged from 0.2-0.4/h in all
other years (Table 1). The San Antonio, Aransas and lower Laguna
Madre Bay systems generally had the highest catch rates (0.2-2.9/h).

Spring coastwide striped mullet catch rates ranged from 0.1-0.3/h
in all years (Table 2). Catch rates in each bay system have ranged
from 0.0-0.9/h.

Fall and spring coastwide catch rates of "other finfishes" ranged
from 0.5-1.2/h in all years (Tables 1 and 2). Catch rates in each
bay system have ranged from <.1-2.7/h. Generally, catch rates in the
upper Laguna Madre were lower (0.1-0.5/h) than in any other bay
system during both fall and spring.
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Fall and spring coastwide "total finfishes" catch rates ranged
from 3.7-7.3/h in all 'years (Tables 1:and 2). Catch rates in each
bay system have ranged from 1.1-11.1/h. Generally, highest catch
rates (4.6-11.1/h) were recorded in the Galveston Bay system during
spring in all years.

Fall and spring coastwide mean lengths did not vary over about
100 mm among years for any species (Tables 1 and 2). Red drum mean
lengths ranged from 372-500 mm. Spotted. seatrout mean lengths ranged
from 423-495 mm. Black drum mean lengths ranged from 341-417 mm.
Sheepshead mean lengths ranged from 297-382 mm. Southern flounder
mean lengths ranged from 320-363 mm. Atlantic croaker mean lengths
ranged from 266-321 mm. Sand seatrout mean lengths ranged from 210-
318 mm. Gafftopsail catfish mean lengths ranged from 495-567 mm.
Gulf menhaden mean lengths ranged from 246-293 mm. Hardhead catfish
mean lengths ranged from 312-342 mm. Pinfish mean lengths ranged
from 179-256 mm. Spot mean lengths ranged from 222-257 mm. Striped
mullet mean lengths ranged from 323-367 mm.

The highest catch rates for red drum, spotted seatrout, Atlantic
croaker, Gulf menhaden, hardhead catfish, pinfish, spot, striped
mullet, “"other finfishes", and "total finfishes" occurred in the 7.6-
and 10.2-cm meshes (Appendix C). Black drum, sheepshead, southern
flounder,.sand seatrout, and gafftopsail catfish catch rates in the
12.7- and 15.2-cm meshes generally equaled or exceeded catch rates in
the 7.6- and 10.2-cm meshes. The largest fish of each species were
generally caught in the 12.7- and 15.2-cm meshes.

Hydrologic data varied among seasons, among years and among bay
systems (Appendix B). Coastwide annual salinities ranged from 15.9
to 27.9 o/oo during fall and from 1l4.4 to 27.6 o/o0 during spring.
Salinities were generally higher (17.1-46.8 o/00) in the upper and
lower Laguna Madre than in any other bay system. Coastwide water
temperatures were generally lower during fall (21.2-26.0 C) than
during spring (25.0-27.4 C). This pattern was consistent in each bay
system. Dissolved oxygen ranged from 6-11 ppm in all bay systems
during all years in both seasons except for Aransas Bay in fall 1975
(13 ppm), San Antonio Bay in spring 1980 (5 ppm) and 1982 (4 PPm);
and San Antonio Bay in fall 1986 (13 ppm). Turbidities were
-generally <92 Jackson Turbidity Units (JTU) coastwide and in all bay
systems in both - seasons.

Bag Seine

Coastwide red drum catch rates were highest (21-26/ha) during
1980-1983 and lowest (6/ha) in 1984: they ranged from 7-19/ha in all
other years (Table 3). Catch rates among bay systems ranged from
1/ha in upper Laguna Madre in 1982 and 1985 and Aransas Bay in 1986
to 59/ha in Galveston Bay in 1980.



Coastwide spotted seatrout catch rates were highest (15/ha) in
1982 and lowest (4/ha) in 1984; they ranged from 9-14/ha in all other
years (Table 3). Catch rates among bay systems ranged from <l/ha in
lower Laguna Madre in 1980 to 37/ha in Galveston Bay in 1979.

Coastwide black drum catch rates were highest (13-16/ha) in 1978
and 1979 (Table 3). The lowest catch rates (1/h) was recorded in
1986. Highest bay system catch rates occurred in Galveston Bay (2-
40/ha); catch rates in all other bay systems were generally <12/ha
except San Antonio Bay in 1978 (22/ha), and lower Laguna Madre in
1979 (18/ha).

The highest coastwide sheepshead catch rate (6/ha) occurred in
1979; all other catch rates were <l/ha (Table 3). Individual bay
system catch rates were <3/ha except in Galveston Bay (15/ha), San
Antonio Bay (6/ha), and Corpus Christi Bay (13/ha) during 1979.

Coastwide southern flounder catch rates were highest in 1982
(8/ha) and 1986 (6/ha). All other catch rates ranged from 1-4/ha
(Table 3). Individual bay system catch rates were <11/ha except in
Aransas Bay (18/ha) and lower Laguna Madre (13/ha) in 1982 and in
Matagorda Bay (19/ha) and lower Laguna Madre (12/ha) in 1986.

Coastwide Atlantic croaker catch rates were highest in 1982
(471/ha) and 1984 (402/ha) and lowest in 1978 (122/ha) and 1985
(123/ha)(Table 3). All other catch rates ranged from 136-364/ha.
Galveston Bay had highest catch rates (149-1812/ha) during all years.

Coastwide sand seatrout catch rates were highest (13-15/ha) during
1982-1984 (Table 3). They were <5/ha in all other years except 1979
(10/ha). Highest bay system catch rates occurred in Galveston (8-
49/ha), East Matagorda (4-10/ha), and Matagorda (2-31/ha) Bays; catch
rates in all other bay systems were <2/ha except for lower Laguna
Madre in 1984 (8/ha).

Coastwide Gulf menhaden catch rates fluctuated between 312/ha and
3343/ha in all years (Table 3). Highest bay system catch rates
occurred Galveston (122-14,717/ha) and Matagorda Bays (115-
10,076/ha); catch rates in all other bay systems were generally
<1600/ha except Aransas Bay in 1978 (3310/ha).

Coastwide hardhead catfish catch rates were highest (22-25/ha)
during 1983-1984 and lowest (9/ha) in 1978 (Table 3). They ranged
from 12-21/ha in all other years. Highest bay system catch rates
occurred in Galveston (12-70/ha), East Matagorda (10-38/ha), and
Matagorda (13-54/ha) Bays; catch rates in all other bay systems were
<20/ha except in Aransas Bay in 1984 (24/ha) and in San Antonio Bay
in 1986 (30/ha).

Coastwide pinfish catch rates were lowest (47-66/ha) during 1978-
1979, intermediate (148-151/ha) in 1980 and 1981 and highest (212-
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1979, intermediate (148-151/ha) in 1980 and 1981 and highest (212-
288/ha) during 1982-1986 (Table 3). Bay system catch rates ranged
from 1/ha in lower Laguna Madre in 1979 to 648/ha in Aransas Bay in
1983.

Coastwide spot catch rates were highest in 1982 (350/ha) and 1984
(431/ha) and lowest in 1979 (156/ha) and 1980 (160/ha); they ranged
from 185-315/ha in all other years (Table 3). Bay system catch rates
ranged from 21/ha in Matagorda Bay in 1979 to 948/ha in lower Laguna
Madre in 1984.

Coastwide striped mullet catch rates fluctuated from 35/ha in 1986
to 174/ha in both 1979 and 1982 (Table 3). Bay system catch rates
ranged from 15/ha in upper Laguna Madre in 1983 and Matagorda Bay in
1980 to 553/ha in Matagorda Bay in 1982.

Coastwide catch rates for "other finfishes" ranged from 769/ha in
1986 to 1591/ha .in 1979 (Table 3). .Bay system catch rates ranged
from 278/ha in Matagorda Bay in 1982 to 3419/ha in Aransas Bay in
1982.

The highest coastwide catch rate (5240/ha) for "total finfishes"
occurred in 1980; catch rates in all other years ranged from 2028-
4188/ha (Table 3). Bay system catch rates ranged from 632/ha in
Matagorda Bay in 1980 to 18,543/ha in Galveston Bay in 1980.

Coastwide monthly bag seine catch rates in 1986 indicated seasonal
peaks in abundance which were unique for each species (Appendix C).
Red drum coastwide catch rates were highest during January-April and
December. Coastwide spotted seatrout catch rates were highest during
July-November. The highest catch rate for black drum occurred in
July -and August.-‘Coastwide:sheapshead-catch rates were highest
during May-July and September and November. Highest coastwide
southern flounder catch rates occurred during February-April and
August. Coastwide Atlantic croaker catch rates were highest during
February-May. Sand seatrout coastwide catch rates were highest
during May-June. Gafftopsail catfish were not caught during 1986.
Coastwide Gulf menhaden catch rates were highest during April-June.
Coastwide hardhead catfish catch rates were highest during August-
September. Coastwide pinfish catch rates were highest during April-
September. 'Spot coastwide catch rates were highest during February-
May. Striped mullet coastwide catch rates were generally highest
during January-September. Highest coastwide catch rates of "other
finfishes" occurred in January, March and May. The coastwide catch
rates for "total finfishes" were highest during January-July.

Hydrologic data during 1986 varied among months and among bay
systems (Appendix B). Coastwide salinities ranged from 20.0 o/oo in
~June to 28.8 o/co in September. Individual bay system salinities
were generally higher in the upper and lower Laguna Madre than in any
other bay system. Water temperatures followed seasonal trends,
declining during fall, increasing during spring, with lowest
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temperatures in winter (14.1 C) and highest temperatures in summer
(31.1 C). Dissolved oxygen ranged from 8-11 ppm coastwide.
Turbidities were generally <92 JTU's coastwide and in all bay
systems.

DISCUSSION

Independent monitoring programs utilizing gill nets and bag seines
can be used to indicate changes in fish abundance on a coastwide
basis. McEachron and Green (1986b) found differences in coastwide
annual catch rates for several species. Abundance information from
gill nets was used to justify the prohibition of sale and the
imposition of recreational bag and size limits for red drum and
spotted seatrout (Texas Parks and Wildlife Department 1983). The
declines in relative abundance of red drum and spotted seatrout
(Matlock 1982b) have stabilized since the imposition of these
regulations. However, the full effect of these regulations may not
be evident for 5-8 years because spotted seatrout and red drum do not
spawn until 3-5 years of age and it takes them 2-3 years to reach a
catchable size.

Effective management of fish populations requires knowledge of the
relationship between spawning and subsequent adult abundance (Cushing
1970, Gulland 1977). Since it has been possible to detect changes in
annual abundances with bag seines and gill nets, it may be possible
to determine stock recruitment relationships utilizing these pgears.
To determine these relationships, it is imperative that the
standardized monitoring program used by the TPWD be maintained.

Statistics from the TPWD standardized monitoring program have
documented the effects of a catastrophic freeze on finfish
populations. The Texas coast experienced a severe fish kill due to
cold temperatures during late December 1983 and early January 1984
(McEachron et al. 1984). Preliminary estimates revealed that over 15
million marine organisms were killed. Of these, approximately
567,000 were spotted seatrout, 285,000 were black drum, 183,000 were
sheepshead, 160,000 were Atlantic croaker and 90,000 were red drum.
The spotted seatrout spring 1984 gill net catch rate declined to the
jowest level recorded during the past 10 years but increased to an
intermediate level in spring 1986. The red drum spring gill net
catch rate declined to an intermediate level following the freeze,
however, it increased in the spring of 1986 to one of the highest
levels in 10 years. The black drum spring catch rate remained at the
same low level for the spring of 1986 as it was in spring 1984. Fall
1986 gill net catches increased or remained the same for these three
species. Thus there is improvement in population levels. Spring and
fall gill net catch rates for sheepshead, southern flounder, Atlantic
croaker, and sand seatrout were generally low in all years and
changes in population levels were not obvious. Bag seine catch rates
in 1984 for red drum, spotted seatrout, black drum, and sheepshead
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were the lowest recorded since sampling began; all other species
catch rates were greater than the lowest levels previously recorded.
The 1986 red drum, spotted seatrout, and black drum bag seine catch
rates decreased slightly from 1985, however, only black drum had a
catch rate lower than in 1984.

Relative abundance of juvenile fishes is not uniform throughout
the year. Periods of high relative abundance in bag seines were
subjectively determined for red drum, spotted seatrout, black drum,
sheepshead, southern flounder, and Atlantic croaker (McEachron and
Green 1986b). The 1986 monthly bag seine catches in this report also
indicate specific periods of high abundance for these species. A
more efficient method of estimating abundance in bag seines from year
to year (estimate having the highest precision for effort expended)
would be to identify and pool data for months which do not have
significantly different catch rates. It is recommended that periods
of high abundance in bag seines be statistically determined for each
of the species and that these "seasonal" catch rates be presented in
future reports.
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Figure 1. Sabine Lake.
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Figure 2. Galveston Bay System.
(A) Trinity, upper Galveston and East Bays

(B) West Bay
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Figure 3. East Matagorda Bay System.
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Figure 4. Matagorda Bay System.
(A) Matagorda Bay

(B) Lavaca Bay
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Figure 5. San Antonio Bay System.
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Figure 6. Aransas Bay System.
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Figure 7. Corpus Christi Bay System.
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Figure 8. Upper Laguna Madre System.
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Figure 9. Lower Laguna Madre System.
(A) Lower Laguna Madre

(B) South Bay
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et catch rates (No./h) and mean total lengths

Appendix A. Mean gill n
h size for selected fishes by season and bay

(mm) by mes
system.
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Table A.2.

Mesh size

15.2-cm

No./h

12.7-cm

No./h

10.2-cm

No./h

7.6-cm
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Length

No./h

v

Mesh size
10.2-cm
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No./h
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7.6-cm

No./h

(Cont'd.).
Year
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15.2-cm
Length

No./h

12.7-cm
Length

No./h

Mesh size
10.2-cm
Length

No./h

Length

7.6—cm

No./h

(Cont'd.).
Year

I3
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81

OOOOOOOOOOOO OOCOOOOOOOO
OOOO@OCOCOOO OOOOOQOOOOO

152
300
240

OOOOOOOO-—‘OOO OOOHOOOOHOO
*« o
OOOOOOOOVOOO OOOVOOOOVOO

216
174
158
128
285
309
343

-~ o000~
e e 8 o
vVoooOoOoYV

0.1
<

- (3] Q@ M~ = OO O\DOO\D\D(‘"O\O'—"V\
—i o~ ~o Oy O mmqmoqchqm
o~ o — d =t o~ N NNNNNNNNNNN
OCNO OO~ —O — O N ot ot et et N
I.....I‘.... I.Q.I......
OOOQOOVVVVVQ VOOVVOVOOOO
u'\sor\coc\o-tumqm\o I!'\\O'\(OO'\OHN("}\'TU\
nhr\hhooooooooooooco hhhsnmwcocooooo
U\O\O\O\QO\O‘O\O\O\U\@ a\c\c\c\mc\c\c\mmc\
pudibul S gt g IR e R hud i R R R R e R e
L
0
.
G &
c [<}
o a.
B wn

227

0.0

266

231

0.1

1986



82

L 1°0 2€9 1°0 499 1°0 8ve ¢°0 9861
026 1°0 LeL 1°0 v6Y 1°0 LE c'o G861
LS8 1°0 %61 1°0 0Ly 1°0 1543 1°0 %861
9%6 1°0 96L 1°0 88Y 1°0 61¢ L0 £861
115 1°0 0€9 1°0 8%¢ 1°0 62y 8°0 861
L18 1°0 %9 1°0 0€s o 1§33 S*0 1861
8¢8 > 661 1*> 1342 1°0 162 0°1 0861
L29 1°0 GL8 1°> 916§ 1°0 VA% %°0 6L61
1101 > 98¢ 1°> 8tYy Lo 09y £°1 8L61
ShiL 1°> 809 > 8LE 9°0 01¢ £°1 LL6T
0901 (A 98L 1°0 S8y ¢'0 £8¢ 9°0 9L61 saystjuty
068 10 LES | L0¢g 1°0 oo¢ 0 SL6T 49420
209 1> 6EY 1°> 0ty ¢'0 (ZAY 0 9861
s0¢ 1°> 16Y% 1°> Ley 1°0 LTe %°0 G861
0°0 VA%Y 1°> £vy 1°0 87¢ 7°0 7861
0°0 0°0 ocy °> ote £°0 £861
0°0 0°0 A%} 1°> 67¢ £°0 2861
0°0 81Y 1°> £oy 1°> 7ee S°0 1861
0°0 ¢1s 1°> 6Ly 1°0 £ve S°0 0861
0°0 Ly T°> Tty 1°0 LTE L°0 6L61
0°0 0°0 0°0 cit S°0 8L6T
0°0 0°0 oty ¢'0 81t 9°0 LL6T
0°0 0°0 9¢y 1°0 194 9°1 9161 LA AL
0°0 0°0 S6¢ > Lie 9°0 SL6T padriig
yiduen Y/ oN yadua 4/ *oN yi3ua Yy/*OoN yaduar Y/ *oN FT-EYR sa12adg
wa-z° 61 wa-/°71 wa-7°01 wa-9°*/
921§ YSOK
*(°P,3u0)) °G°V 2198},



83

896 7°0 €06 8°0 (A% 71 8z¢ 1°¢C 9861

L19 [V 16% ¢*'0 01y 6°0 0ce 9°C G861

9¢9 ¢°0 (4% 7°0 90Y L0 10¢ 9°C 7861

CLS £°0 18% %°0 GLE 1°1 60¢ G'E €861

9¢9 ARV 8Ly S0 98¢ (A 11¢ (A% 7861

Les €0 oey %°0 06¢ 0°1 81¢ 0°¢t 1861

€6n €0 16¢ 0°1 6%¢ L1 80¢ (AR % 0861

8ty S°0 62y 9°0 86¢ °1 GEE €°¢ 6L61

oty S0 135 %°0 coY 1°1 G9¢ 1°¢ 8L61

0%y £°0 09y S0 69¢ L1 1€ Le LL61

(449 L°0 19% [ v6¢t 1°¢ 11¢ 1°S 9L61 saysTyuly
8s €0 98¢ ¢°0 £S¢e 0°1 1 YA (A1 SL6T 1e30L
yidua y/*OoN yaSuoa y/*oN yaduor Yy/°oN yasduag y/°oN aeaj sa102dg

wo-7°61 wo-£°¢1 wo-¢° 07 wo-g° [

2Z1S YSay

*(*P,2u0)d) °G°V 2198}



11y 1> 69% 1°> 1€S 1°0 413 ¢°0 9861
806 1°> %69 1°> 00¢ 1°> L6E 1°0 G861
YA 1°> 0°0 606§ 1°> [AA} 1°0 %861
1> LYS | 716 1°0 81Y 1°0 €861
ves > %S °> 19119 1°0 80% 1°0 861
118 °> 1:3'29 1°> €6y 1°0 SOy 1°0 1861
0°0 76y 1°> oLy 1°0 g6t 1°0 0861
0°0 L29 1°> L8Y 1°> T¢Y 1°> 6L61
0°0 1°> o9y 1> £9¢ 1°> 8L61
0°0 Les 1°> Les 1°> 9G¢ 1°> LL6T

0°0 €SS 1°> 96Y 1°0 LSE 1°0 9L61 In013B3S

0°0 0°0 616§ %°0 11y £°0 GL6T paijodg
019 1°0 VA2 €°0 SLYy 0 oveE 2°0 9861
£66S 1°0 66§ ¢°0 €8y 1°0 9G¢ S0 G861
196 1°> 1€S 1°> VA% 1°0 1185 7°0 7861
£v9 1°> 1 NAS 1°> oYy 1°0 09¢ c°0 €861
c69 1°> %0S 1°0 VA% 1°0 Le £°0 861
009 T°> 92Z¢ 1°0 9%y 1°0 8ve $°0 1861
£6¢ | tYs 1°0 L1y £°0 9¢e 9°0 0861
LSE 1°> 0SS 1°0 118 1°0 SHe 9°0 6L61
0°0 9%y 1°> VAR S0 18¢ %°0 8L61
659 1°> v 1> Chy 1°0 9%¢ %°0 LL6T
0°0 81¢ 1°> %9y A ] LEE £°0 9L61

0°0 SLS 1°> %Yy 1> LCE 8°0 GL61 wnap pay

yidua 4/ oN yi3uarg Y/ *OoN ya3uaq Y/ oN y3dua] Y/ *oN aeaj sa1dadg

wa-g°¢1 u-/°71 wo-¢° 01 wo-9°*/
9218 Ysay

*USYB1 JUIWDINSEBIW OU SIIPIFPUT NUBTE °986T1-GL61 []¥J Butanp woisks Leg sesueay 9yl uy s3a2u (118
4irm Jy3ned saysijy pajda(as 10j 2z1s ysaw £q (ww) sylBuaj [e303 upow pue (Y4/°ON) 833B1 Yd23BD UBDK *9°V I19B]



85

SHe "> 91¢ > 6L "> 0€e "> 9861
90Y 1> 6S€ 1> 962 > vLT "> 6861
6SY "> 96¢ 1> vat; > 439 "> ¥861
v6€ 1°0 16€ 1> 182 1> 9z¢ 1> €861
L€ 1°0 €€e 1°0 ¥82 1> 1WA "> 7861
$9¢ 1°0 4¢3 1°0 887 "> 414 > 1861
9G¢ z°0 £62 z°0 942 1°0 09¢ 1> 0861
16€ z°0 60€ %0 782 1°0 0°0 6L61
8ve 1°0 zee z°0 89¢ z°0 0°0 8L6T
Gee 1°0 89 z°0 V%4 z°0 0°0 LL6T
0LE 1°0 112 €°0 (A% 9°0 1> 9L6T1

7€ z°0 (1343 v°0 €92 8°0 0°0 SL61 peaysdaayg
%06 "> SoY 0 £vE z°o 1874 1°0 9861
0€9 > 96€ 1°0 vEe 1°0 922 1°0 6861
10L "> 9%9 "> 0S¢ 1> 61¢C 1°0 ¥861
06Y "0 96€ z°0 1€€ Al 84T 7°0 £861
6% 1°0 S0y z°0 y1¢g S0 Lyt z°0 7861
0SY 1°0 £6€ 1°0 6Z€ z°0 952 1°0 1861
%19 1°0 v6Y 1°0 €£0€ S°0 o%e z°0 0861
€66 1'0 cEY 1°0 01€ "0 e 1°0 6L61
86% > 10Y 1°0 43 1°0 1€ z°0 8L61
£99 > 00% 1°0 (12§ z°0 VA T4 1°0 LL6T
€9 1> €8y z°0 So¢ €°0 292 1°0 9L61

0°0 0LE > ove 7°0 652 %°0 SL6T umap }2e1g

yadua y/°oN y33ua 4/ *oN yaduar y/"OoN y33ua] y/*oN aeax so122dg

wo-z°¢1 wi-£°Z1 wd-z° 01 wd-9° ¢
9Z16 YSIK
*(°P,3U03) °9'V 21qEL



86

0°0 0°0 6€¢€ 1> L9¢ (A1} 9861
0°0 0%e T°> rA%% 1°> %9¢ €°0 G861
0°0 1°> 10€ T°> 6S¢ 1°0 7861
0°0 hee 1°> ov¢e 1°0 88¢ [Ad)] £861
8€¢E. 1> 18€ 1°> che ¢°0 S6¢ 1°0 861
79¢ I°> 18¢€ 1°0 16¢ rAN] 98¢ €°0 1861
I*> (193 1°> 6%¢ 1°0 892 1°0 0861
0°0 (8¢ 1°> ve 1°0 [AX4 1°0 6L61
0°0 0°0 LSE A} 16¢C €0 8L61
0°0 %6€ 1°> 9¢¢ %0 992 %°0 LL6T
0°0 0°0 19¢ 1°0 %8¢ z°0 9L61 4238022
0°0 0°0 L9¢ 1°0 £8¢ 1°> GL6T dTIueTlY
9Ty 1°> LSE 1°> LEE 1°> 11¢ 1°> 9861
£8¢€ | 0Lg 1°> 90¢ 1°> 9¢C 1°> G861
SoY 1°> C¢SE 1°> XA 1°> LEC 1°> %861
10% > YA 1°> 8T¢ 1> 91¢ 1> €861
€y 1°> %9¢ 1°> £0€ 1°> Lye > 861
86¢ 1°> 68¢ 1°> 1 X4 1°> 8Lc 1°> 1861
€Sy 1°0 183 > 9¢e 1°> 82¢ 1°> 0861
£6¢E 1°> LLE 1°> 8¢ 1°> 18¢ T°> 6L61
L6¢E 1°> G9¢ 1°0 0°0 ¢12 1°> 8L61
L6€E 1°0 1913 1> 11¢€ 1> 052 1°> LL6T
0°0 184% T°> £0¢ 1°0 89¢ 1> 9461 d92punoiy
0°0 0°0 08¢ > 0°0 SL6T uiayinog
yiduar y/°oN y313ua Y/ *oN yaduan Y/*OoN yadua 4/ *oN aeag §9129dg
wa-7° g1 wd-/°71 wa-z° 01 wy-9°/ .

9218 YSay

*(°P,3u0)d) °9°V 21qe]



87

L6 "> 92S 1°0 ¥8Y 1> 1L€ 1°> 9861
896 1°0 0% | oLy 1> 0°0 6861
866 1°> z€s °> 8Ly 1> £9¢€ 1°> %861
066 1> £€S "> 8Ly 1> 1°> £861
0LS "> 84S > L9Y 1> 841 1°> 2861
796 *> 12$ 1°> €LYy 1> G61 1°> 1861
966 1°> z6Y 1°> 02¢ 1> 0°0 0861
S6Y "> 419 1°> 0°0 0°0 6L61
0°0 0°0 0°0 0°0 8L61
0°0 1°> $8€ 1> 0°0 LL6T
(86 1> 0°0 0°0 0°0 9L61 ys13ied
1119 1°> 0°0 0°0 0°0 GL61  1vesdoljjed
90¢ 1> 0°0 0°0 0°0 9861
0°0 1°> L£2 1> 0°0 ¢861
0°0 907 1°> 0L > 19¢ > 7861
0°0 11€ 1> £9¢ 1> 0°0 €861
0°'0 L62 1°> 0°0 0°0 7861
0°0 972 1°> 0°0 0°0 1861
0°0 0°0 0°0 0°0 0861
0°0 0°0 0°0 0°0 6L61
0°0 0°0 0°0 0°0 8L61
0°0 0°0 0°0 0°0 LL6T
0°0 0°0 0°0 0°0 9L61 In01183S
43 1°> 0°0 06¢ 0°0 1°> GL6T pues
yasua y/*OoN yisua y/*oN y3i3ua Y/ °ON yigua y/*oN aeax satdads
wd-7° 61 wo-/°¢Z1 wd-z* 01 wdo-9°/

3z1s YsSaW

*(*P,3u0)d) °9°V 2I9EL



88

(1743 > 10% 1°0 9.¢ £°0 8z¢ €°0 9861
Vi3 1°> 8he 1> 9.¢€ (AN ] oge 0 $861
1c¢ 1°> e 1°> £9¢ €0 1C¢ £°0 7861
66€ 1°> 8L¢ 1°> cLe z'0 92¢ 0 €861
1 X4% 1°> ove 1°> 8L¢E 1°0 €ee A 861
6C¢ 1°> £9¢ > 99¢ 1°0 vee ¢°0 1861
0°0 60¢€ 1°> €LE 1°0 11¢ A 0861
1174 1°> 06¢€ 1°> cLE 1°0 ©i¢ 1°0 6L6T
%8¢ 1°> 1°> 69¢ 1°0 91¢ 1°0 8L61
0°0 AL I°> V%% 1°> L6¢C 1°> LL6T
1°> Lt 1°> 01¢ °> 68¢ 1°0 9L61 yst3aied
S0¢ 1°> 0°o 0°0 01¢ 1°0 CL6T peaypaey
[A N4 1°> 1 X AA 1> 8L¢C T°> VAZA 1°0 9861
0°0 18 74 1°> 9¢¢ 1°> 8ve 1°0 G861
062 °> %¢ I°> 1L¢ 1°> 0se (9] %861
(4 %4 1°> VAYA 1°> 1174 1°> 84¢c 1°0 €861
1°> 9¢€¢C 1°> 6Zt T°> 1% 14 1°> 861
et 1°> hee 1°> cee I°> 16¢ T°> 1861
0ge 1°> (A 74 1°> 692 1°> 8€¢ 1°> 0861
She 1> 69¢ 1°> 0°0 162 1°> 6161
8¢¢ 1°> IAAA 1°0 1144 1°> VAYA €°0 8L61
ST 1°> 0°0 0°0 (A 14 1°> LL6T
£9¢ 1°> 192 1°> cLe 1°> 1°> 961 uapryuay
08¢ 1°> 8¢ 1°> 1€¢e 1°0 0°0 SL6T 31nd
yi3uag 4/ *oN yas8ua 4/ *oN yiduar y/*oN yjdua] y/°oN FTEIY §3129dg
wl-g° 61 wy-/°T1 wo-7°01 wa-g9°4
9218 YSa|
*(°P,3u0)l) °9°V 2198]



89

0°0 0°0 1944 1°> L€t 1°0 9861

0°0 0°0 0°0 IAYA 1°0 G861

0°0 . 0°0 90¢ 1°> 8t 1°> 7861

0°0 0°0 t6¢ 1°> 1874 1°0 €861

0°0 0°0 06¢ 1°> ove 1°0 2861

0°0 0°0 1:14 1°> LSC 1°> 1861

0°0 0°0 0°0 L1e 1> 0861

0°0 0°0 00¢e 1°> 6%¢ 1°> 6L61

0°0 0°0 0°0 6S¢C 1°0 8L61

0°0 0°0 8%¢ 1°> e 1°0 LL61

0°0 0°0 co¢E 1°> 91¢ 1°> 9161

0°0 0°0 0°0 9€T 1°0 SL6T 1odg

0°0 0°0 L0€E > 961 1°> 9861

0°0 0°0 BE1 1°> L91 1°> c861

0°0 0°0 GET > 961 1°> %861

0°0 0°0 0°0 LT 1°> €861

0°0 0°0 61¢ 1°> 91¢ 1°> 861

0°0 0°0 961 1°> L12 1°> 1861

0°0 0°0 0°0 0°0 0861

0°0 0°0 0°0 0°0 6L61

0°0 0°0 0°0 Lve 1°> 8L61

0°0 0°0 0°0 01¢ 1> LL6T

0°0 0°0 0°0 0°0 9L61

0°0 0°0 0°0 0°0 SL61 ystjuid
yigua 4/°oN y33us] y/*oN y33ua‘] 4/*OoN ya3uaq y/*oN ETEYS sa10ads

wo-7°G1 w-£°71 wo-Z°01 wo-9°/

2215 YS9l

*(*P,3u0)) *°9°V 219®lL



90

886 T°> 1.8 1°> 9y 1°0 06¢ §°0 9861
0801 1°0 LG8 1°0 149 1°0 89¢ 1°0 6861
966 1°0 126 c°0 0LS (A1) 19% ¢°0 %861
1L6 1°0 [A4] 1°0 £1s A1) 6Ly <0 €861
£9¢ 1°0 ogL 1°0 £vs 1°0 8ee 9°0 2861
9%76 1°> 8TL 1°0 ess 1°0 cLE L0 1861
98L 1> s88 1°> 962 1°0 %9¢ S0 0861
1601 1> 686 1°> c6¢ ¢°0 88¢ ¢°0 6L61
<y01 1°> 0911 1°> 1% [A\] 8C €70 8L61
§901 > 286 1°0 606 1°> 44 ¢°0 LL6T
6601 1°0 129 ¢°0 6ttt 1°1 qey €0 9L61 saystjutly
928 1°0 89¢1 1°> 1% 70 Log L°0 SL6T 13410
0°0 S0S 1°> €ey 1°> Lee 0 9861
0°0 0°0 8CY 1°0 1A% ¢°0 S861
0°0 0°0 1Yy 1°0 Lee 9°0 861
11y 1°> 1LY 1> 66¢ 1°0 vee %7°0 £861
1> 0oY 1°> €0y 1°0 %43 Lo 861
0°0 6¢€¢S 1°> L6¢E 1> 1Y43 S°0 1861
0°0 £Zs 1°> 80% c°0 6zt %0 0861
0°0 0°0 ocy 1°0 62¢ 9°0 6461
0°0 9%e 1> Sovy °> 7ee 0°1 8L61
0°0 0°0 £Le 1°> 9T1¢ £°0 LL6T
0°0 8ZS 1°> L1y 1°0 81¢ €°0 9461 BRI
0'0 91 "> 60% z°0 61€ 9°¢ SL6T padraag
yiduan Y/*ON yaduag Y/ ‘oN yaduag Y/ *OoN ya3uog y/*oN aeag satoadg
wa-g° st w-£°71 wo-z°01 w3-9*/
9218 YSoj
*(*P,3u0d) °9°V 31498],



91

t66S A" coy 9°0 66¢€ 1°1 L0t 0°¢ 9861
01L €0 439 ¢*'0 (A% L0 90t 8°1 861
0TL 0 L89 %°0 9ty 8°0 1943 9°C %7861
€19 £°0 goYy G0 G6¢E 1°1 (443 0°7 €861
%06 %°0 (4% 9°0 SLE [AR¢ 61¢ VAN 7861
[44S €0 AL 9°0 1133 0°1 1223 $°c 1861
VAL %0 ey L°0 VA3 9°1 1113 1°¢ 0861
6SY %°0 9Z% L°0 69¢ 6°0 €ee 8°1 6L61
ey €0 1L¢ c¢°o g€Le 71 60¢ 0°¢ 8L61
9% £°0 6% c°0 1353 (AN 88¢C 9°1 LL6T
%9 £°0 1y 8°0 8C¢t 9°7 9¢€ €°1 9L61 saystjulj
€8y %0 8SY 9°0 GG¢E s°C 81¢ 0°S GL61 1e30L
ya8ua] Y/*oN yi8uon Y/ *ON yai3dua] y/*oN y3idua 4/ *ON aeax sat122dg
wo-7°G1 wr-£°21 wo-2°01 wd-9°/
ONmm Yson
*(*P,3U02) °9°V 219EL



92

(%9 > 886 °> 1199 0 88¢ ¢°0 9861
9y 1> 1119 T°> 806G 1°0 »8¢ A G861
SEY 1°> 62§ °> 6¢C6 1°0 oty 1°0 861
L9y > 009 1°> L8Yy 1°0 66€ 0 €861
LLS 1°> %8¢ 1> V%S 1°0 96¢ 1°0 861
686. > LLs I°> LYy 1°0 oy £°0 1861
LLsS 1°> %29 1°> cEs 1°0 €LE A 0861
1€y 1°> 439 1°> 80¢ 1°> 18¢ (A 6461
0°0 0°0 £es 1°> 1921 1°0 BL6T
SS9 1°> LS9 1°> 91§ 1°0 €0y 1°0 LL6T
S%9 1°> 81% 1°> £y 1°0 L9¢ 7°Q 9161 inoajeas
089 °> 909 1°0 L6y A 88¢ A SL6T pa330dg
0%9 > 6%S 10 8% o 9ct A 9861
919 1°> 166 c'o 76y o 6¢et %°0 6861
149 1°> LLS 1°0 99Y 1°0 09¢ 9°0Q %861
626 1°> 6%S 1°0 9¢Y 1°0 12343 1°Q £861
8.9 1> 9¢¢ 1°'0 HSh °> 1143 A} 861
%69 °> 806§ 1°0 A% 1°0 LEE €70 1861
1149 > 9GS 1°> 08Y 1°0 Lzg S0 0861
€L9 1°> L8S 1°> 86¢ 1°0 8¢t 9°Q 6161
66§ °> 196 1°0 (A%} 1°0 9%¢ [Aa] 8L61
%SS 1°> 1394 1°0 6CYy 1°0 oce A LL6T
89 > VA'AY c°0 98Y 1°0 LSE (A} 9L61
062 1°> oLe 1°> 79¢ 1°0 9C¢t €°Q SL6T unap pay
yiduar 4/°oN yidua 4/ oN yaidua 4/*OoN ya8uag y/*aN FUETA s9103dg
wa-¢g°¢1 wo-£°71 wi-2° 01 wa-9°/
9216 YSol

TUSNEI JUBWRINEEAW OU SIIBITPUT YUBTE °986T-GL61 [18F Buyanp waisds Keg 13813y) sndao) ay4y3 uy s3au 1113
Y3Tm Iy3ned saysiy paida[as 10j azis ysaw 4q (ww) syiBua| [BI0] UBSW PUB (Y/*ON) B3IBA YIIBD URIY °/[°V 31qe],



93

68¢ 1°> 6%¢ 1°> 6t 1°> 70¢ 1> 9861
G6¢ 1°> Lye 1°> 183 1> 881 1°> G861
97Y% 1°> LLE 1> 16¢ 1°> €Ly 1°> %861
08¢ 1°> LSE 1°> ¢ 1°> 90% 1°> £861
v6¢ 1°> 9%¢ 1°> 8z¢ 1°> 0°0 7861
06¢ 1°> 9C¢ 1°0 66¢ 1°> VXAY 1°> 1861
68¢ 1°0 79¢ 1°0 0Z¢e 1> 88¢ 1°> 0861
89¢ 1°0 Lze 1°0 %8¢ 1°> 0°0 6L61
9.¢ 1°> £9¢ 1°0 0°0 VXA 1°> 8L61
6ct 1°> 6ce 1°0 [AYA 1°> 0°0 LL61
L€ °> 90¢ 1°> 0°0 0°0 9L61
€LE 1°0 06€ 1°> 0°0 0°0 SL6T peaysdaays
006 1°0 LOY [A] 8G¢ 1°0 69¢ 1°0 9861
8LY 1°> Sy 1°0 96¢ 1°> 1% X4 1°0 ¢861
98Y 1> g1y 1°0 79¢ 1°0 A %A 1°> 7861
8y ¢°0 Sy €0 LEE 0 1AS 1°> €861
gLy 1°0 66¢ t°0 LEE ¢°0 1974 1°> 7861
gLy 1°0 16¢ 1°0 1C¢E ¢°0 1% 1°0 1861
gEY 1°0 €8¢t £€°0 LEE 1°0 €ne 1°0 0861
%06 °> £6¢ 1°0 LOE 1°0 [X44 1°0 6L61
8eY 1°> 61y 1°> £ve 1°> 86t 1°> 8L61
6LY 1°> LLE 1°0 L0E 1°0 1°> LL6T
88Y 1°> VZAY c°0 6C¢t 1°0 0ce 1°> 9L61
Sy 1°0 L8E ¢°0 11¢ 1°0 [4 X4 1°> GL6T wnap Roeid
yaduaq y/*oN yidua y/"oN yadua Y/°OoN y3jduag 4/ *ON aeax s2103dg
wi-7°GY woy-/£°¢1 wi-7° 01 wo-9°/
ONmm Smwz
*(*pP,3u0d) *(°V 21qElL



94

0°0 ¢6¢ 1°> ve £°0 6LC 0°1 9861
0°0 61¢ 1°> Lece 1°0 99¢ S0 €861
I*> 6%¢ 1°> 1¢¢ 1°> L9¢ 2°0 861
71¢ 1°> 9%¢ 1> 18'4% S0 L6T KAl €861 .
V1A °> €8¢ 1°0 6v¢ S*0 %62 S°Q 861
Lye 1> 68¢ 1°> 6Yv¢ €°0 £8¢C 2°0 1861
0°0 91¢ 1°> 8ve 0°1 082 9°Q 0861
0°0 L9¢ 1°> 6%¢ 7°0 0L¢ 1°Q 6461
0°0 £8¢ 1°> e 1°0 8¢ £°0 8L61
0°0 LLE 1°0 %S¢ %°0 26¢ 1°0 LL6T
08¢ | 1433 1°0 £ve £€°0 eLe ¢°Q 9L61 d3)B041D
0°0 8¢ 1°> 1143 £°0 69¢ 1°Q SL6T 213Uy
ey 1°> 66€ 1°> £ee 1°*> ove 1°> 9861
S0y 1°> 0LE 1°> L0g 1°> 8¢¢ 1°> S861
L1Y 1°> 69¢ 1°> 90¢ 1°> LY XA 1°> %861
0zy °> 19¢ 1°> (982 1°> 8¢ce T°>» £861
8ty 1°> 18¢ 1°> G0t | 8% 1°> 861
Sy T°> 1293 1°> 87¢ 1°> 12¢ > 1861
VA% 1°> 1923 > 9% ¢ 1°0 VA XA T°> 0861
Ley 1°> 88¢ 1°> L0€ 1°> %62 °> 6L61
66¢ I°> 88¢ 1°0 86¢ 1°> 90¢ T°> 8L61
6ch °0 vee 1°> Sve 1°> 0°0Q LL6T
€8¢ 1°0 6%¢ 1’0 90¢ 1°> 79¢ T°> 9L61 d3punoij
oty °> Shy 1°> 1.2 1°0 <8y 1°> SL61 uiayjnog
yiduaT 4/ oN yiduar Y/ *oN yidua Yy/°oN yidua 4/ *oN aeajx mmmuonm
wi-7°61 wo-/°21 w3-7°01 wo-g°/
EEEIRTEET

*(°P,3u0d) °[°V 21q®]



95

09§ 1°> rAAY 1°> L9Y 1°> 99¢ 1°> 9861
86¢S 1°> 1199 "> S0S 1> 443 °> ¢861
8LS 1> VA% 1°> oty T°> 81t 1°> %861
0LS > GES 1> 99% > cee 1°> €861
TLS 1°> 916 1°> SéYy 1> 0°0 7861
929 1°> £Ys 1°> S8y 1°> 6¢€t 1°> 1861
439 1°> L0S 1°> 0°0 0°0 0861
0°0 0°0 0°0 0°0 6L61
696 1°> 8¢S 1°> 0°0 0°0 8L61
009 1°> 0°0 0°0 0°0 LL61
SLYy 1°> 0°0 0°0 0°0 9L61 ys13aed
LLS 1> 0LS 1°> 0°0 0°0 ¢L61  11Esdolzzed
0°0 92e 1°> 862 °> 162 1°> 9861
cle 1°> 11 %4 1°> £€Ce 1°> 1L¢C 1°> G861
28¢ > TLe 1°> G8¢ 1°> 1¢€ 1°> ¥861
66¢ 1°> 1Lc 1°> ¢se 1> 0°0 €861
198 °> 1L 1°> VIAS 1°> (4113 1°> {861
0°0 06¢ 1°> 1€C 1°> 81¢€ °> 1861
0°0 0°0 0°0 0°0 0861
0°0 0°0 GLe > £1e 1°> 6L61
0°0 0°0 0°0 0°0 8L61
0°0 0°0 0°0 0°0 LL61
70¢€ 1°0 70€ 1°0 (82 1°0 ove 1> 9L61 inoajeas
¢zt 1> 0°0 08¢ 1> 09¢ 1°> GL61 pueg
]
yigua 4y/°*oN yidueg y/*oN yadua 4y/*oN yaduag 4/ *oN ETETN CEREELS
wo-g°G1 wo-£°71 wa-¢° 01 wo-9°{
9Z15 YSaK
*(*P,3u0)d) °[°V 3IqE]L



96

69¢ °> 8LE 1°> 6LE A} rA%% c°0 9861
6C¢ 1°> LSE 1°> 08¢ ¢°0 62¢ €70 6861
96¢ 1°> 96¢ 1°> Vi3 1°0 £ee A 1] 7861
80¢€ 1°> 1949 1°> 79¢ 1°0 €Ee £°Q €861
8G6¢ 1°> 69¢ 1°> 69¢ 1°0 0ce c'0 861
G9¢ 1°> 09¢ 1°> GLE 1°0 6C¢ ¢°0 1861
0°0 89¢ 1°> cLe ¢°0 VIAY 1°0Q 0861
174 1°> 1C¢ 1°0 9¢¢ 1°0 vi%) 1°0 6L61
8c¢ 1> VIRA 1> 61¢ 1°0 1943 1°Q 8L61
86¢ 1°> 9(¢C 1*> 99¢ 1°0 %70¢ T°0 LL6T
G6¢ 1°0 LLe 1°0 69¢ T°> 91¢ [Ad ] 9,61 ystyieq
0ce 1°> ove 1°> e 1°0 91¢ A1) SL6Y peaypaey
19¢ 1°> VA2 I°> L0¢ 1°0 06¢ 9°Q 9861
¢Se > VAYA 1°> 88¢ 1°0 6%¢ €°0 G861
0L¢ 1°> VIXA 1°> XA 0 667 £°Q 9861
76¢ 1°> 0ve T°> 10¢ 1°> 06¢ (A1} €861
[AYA 1°> 09¢ 1°> 1194 1°> 9G¢ L°0 7861
LST I°> 0¢e 1°> 89¢ T°> %6 ¢°Q 1861
29¢ 1°> 0°0 0°0 oyt T°> 0861
€L 1°> 062 1°> £ve 1°> 162 Z°0 6L61
9% 1°> 662 1°> 474 1°0 06¢ 13 | 8L61
16¢ 1°0 <9¢ 1°0 6LC ¢°0 16¢C 9°1 LL6T
6S¢ 1°0 92 1°> 76¢ c°0 £6¢ 1°0 9L61 uspeyuaw
LT T1°> LT 1°> 00¢€ z°0 69¢ ¢°Q GL6T Y]
yaduan 4/°oN yaSua 4/ °oN yiduar 4/*ON yiduaq y/*oN FUCENR sa122dg
Wo-7° 61 wo-/°T1 wa-7°01 wa-9°/ L
AZ]Ss Usol

*(*P,3u0]d) °[°V 2198®]



97

0°0 0°0 6L "> 0% v°0 9861
0°0 0°0 SLT 1°> 6tc €°0 c861
0°0 1°> 66¢C 1°> 8% %°0 %861
vLe 1°> 0°0 8Lt 1°0 (A4 c°0 €861
€0t > 0°0 10¢€ 1°0 SYe %°0 2861
0°0 0°0 8L¢C 1°> [A LA 1°0 1861
0°0 0°0 6LC 1°0 GEC 0 0861
0°0 0°0 %62 1> 15 %4 1°> 6L61
0°0 0°0 19¢ 1°> 1544 ¢°0 8L61
0°0 0°0 687 1°> €et c°0 LL6T
0°0 0°0 0°0 8¢t €70 9L61
0°0 LT 1> 90¢ z°0 4 %4 Lo SL6T 10ds
0°0 0°0 181 1°> 941 1> 9861
0°0 0°0 181 1°> 161 1°> ¢g61
0°0 0°0 8%¢ °> [A XA 1°> %861
16¢ > ¢t T°> c9¢ 1> VA4 1°0 €861
16¢ 1°> 8z¢ > 08¢ 1°> 61¢C 1°0 7861
0°0 0°0 [4X 1°> 1 Y24 1> 1861
0°0 cle 1°> 6LC 1°> Lee 1°0 0861
0°0 0°0 69¢ 1°> 11¢ 1°> 6L61
0°0 0°0 10¢ 1°> X4 1°> 8L61
0°0 0°0 0°0 0°0 LLe1
0°0 0°0 812 1°> €61 1°> 9L61
0°0 0°0 081 1°> 0°0 GL61 ystjuld
ya8ua 4/*oN yagdua] 4/ *oN ya3uarg y/*oN y3i8uaq Y/ oN aeaj sa123dg
wd-7°61 w-/°¢1 wo-7° 07 wo-9°/
3z1s YsoW
*(*P,3u0d) °L°V 21qEL



g8

969 1°> 62S 1°0 10€ 0 L8E €°0 9861
969 1°> 169 1°> 9L¢ 1°0 LEE ¢'0 G861
659 1> VASS 1°> YA %°0 vie ¢°0 861
199 1°> 8eYy 1°0 09¢ 1 LOE 7°0 €861
L19 1°0 %9% 1°0 09¢ £°0 vie 2°0 2861
5% 1°0 96Y 1°0 96¢ S0 9z¢ 7°0 1861
691 1°> %€ 1°0 1983 1°0 e A 0861
(397 °> 1L¢€ 1°0 AR <0 %6¢ 1°0 6461
€Sy 1°> 8%¢ 1°> 0S¢ 1°0 %8¢ 1> 8L61
08711 1°> €LE 1°> hee L°0 69¢ %°0 LL6T

€9L 1°0 89¢ <°0 8¢e 7°0 £6¢C £°0 9L61 §aystjutry

(1124 1°> L9¢ 1°0 Lye 8°0 LLe 1°0 SL6T 494130
0°0 506 1> 81Y 1°> Leg 1°0 9861
6%¢ 1°> 98¢ 1°> 88¢€ > 1743 A1 G861
006 "> STy °> 9Ty 1°0 62¢ c'o %861
98¢ 1> eLE 1°> 96¢ 1°0 [§33 A £861
SLE 1°> 0Lg 1°> 66¢ 1> 1133 0 861
IXAY 1> L6Y 1> iy 1> 6c¢ ¢°0 1861
09%y 1°> 0°0 9CYy 1°> 61¢ A 0861
LyE 1°> VA4 1°> 11y 1°0 ote (A1) 6L61
£G¢E 1°> Lzg T1°> LLE 1°> 1€€ 1°0 8L61
0°0 oy 1°> 70Yy z°0 e 1°0 LL6T

0°0 £9Yy 1°> 81Y T°> 91¢ €°0 9L61 PDITNY

06€ "> V24 1°0 60% §°0 LEE %0 SL6T padraag

yiduar y/*oN ya8ua Y/ oN y3i8ua 4y/°ON yiduag Y/ oN aeayx sa102dg

wa-z°¢1 wo-/°21 wa-z° 01 wi-9°/

9216 Ysay

*(°P,3u0)) -*/°v 2198]



99

9Ly TARY LSY G0 78t €1 90¢ € ¢ 9861
1§39 AN\ Ly s*'0 96¢ 6°0 90¢ VARA G861
70§ (A} Y €0 %8¢ °1 80¢ 9°7 %861
66% 7°0 ocy 8°'0 16¢ §°c Cie (A4 £861
Ly €0 91y 9°0 KA%2 S°1 %6¢ L°c 2861
96"y %0 Ley 9°0 08¢ 9°1 91¢ £°C 1861
1197 £°0 €0y L0 16¢ 8°1 162 £°c 0861
S0% ANV 6Lt S0 8Tt 0°1 14113 8°1 6L61
6CY £°0 86t 90 1343 9°0 16¢ (A 8L61
onY v°0 6L¢ L°0 [43 0°¢ 08¢ 8°¢ LLel
8sYy s*0 £8¢t 0°1 06¢E 7°1 S0¢ 0°¢ 9.61 saysTjull
L0y %7°0 8LY 9°0 86¢ 9°¢ 06¢ AN SL61 1830L
yisua 4/ *oN yiduaq Y/ *oN yaduar] Yy/°oN yis8ua y/*oN aeax 52103dg
wi-g° 61 waI-£°¢1 wa-g° 01 wi-9° ¢

2Z15 USa|

*(°P,qu0)) °[L°V 21qEL



100

69% > 6LS 1> %S 1°> 66¢ z°0 9861
96% 1> c1s 1°> 91¢ 1°> SOy I°0 861
60§ 1°> 029 1> ¢1s 1°> [4:13 1°0 %861
L89 1°> 0€9 1°> 4119 1°0 60% 0 €861
8LY 1°> 01¢ 1°> Lzs 1°0 L6E £°0 861
816 > LLS 1°> 11§ 1°0 £oy 1°0 1861
0°0 189 1°> S9Y 1°> LOY 0 0861
0°0 6%¢ 1°> 449 I°> 80Y 1°0 6L61
0.9 1°> €9 1°> 60¢S 1°0 €0y £°0 8L61
886 1°> ¢19 1> 8y 1°0 €LE %°0 LL6T
0°0 L9 1°> S9Y 1°> 86¢€ 1°0 961 inoljeas
0°0 0¢9 1°> £ve °> ey 0 SL6T pa13jo0dg
266 > 09§ 1°0 981% ¢°0 19¢ 1°0 9861
GES I°> %8¢ 1°0 Ly 1°0 8zt 1°0 G861
166 1°> VA4S 1°0 €Sy €°0 10% 0 7861
L8S 1°> 09¢ 1°0 £8Yy 1°> i6¢ 1°0 £861
8%9 1> £9s 1°0 08y °> See 1°0 861
L19 1°0 £9S 1°0 L9Y 1°0 18¢ 1°0 1861
196 1°> IAAS 1°0 8% £°0 91¢ 1°0 08671
019 1°> g1¢ 1°> 0sYy 1°0 16€ 7°0 6L61
LE9 1> 61¢ 1°> 6%¢ I°> 6L¢ c°0 8L61
0°0 0°0 60 1°> £6¢g rA] LL6T
196G 1> LSS AN L8€ 1°0 61¢ <0 961
6Zs 1°0 68¢S 1°0 STY 1°> 60¢ 1°0 SL6T unip pay
yi8uan y/*oN yiduag Y/ *oN yi8uag y/°*OoN yiduag 4/ *oN aea} s§a122adg
Wwo-¢°G1 wa-/°71 wo-z° 01 wo-9°/
9218 USIK

*USNB] JUBWIANSPAW OU SDIBITPUT NUB[Y °986T-SL6T 11%3 utanp walsks aapey wyn8e aaddn ayj uy s3au 1118
Y3its 3y3ned saystj pp3oalas a0j 9z1s ysaw £q (ww) sy3lBuaj] [elol uwaw pue (Y/°ON) sa3ea yoIeD UBIK °g°V I[qBL



101

VAA °> [4%2 1°> 0°'0 0°0 9861
€Sy 1°> 16¢ 1°> 183 1°> 0°0 G861
8Ty 1°0 86¢ 1°> ey 1°> 0% 1°> 7861
90% 1°0 08t 1°0 wLE 1°> 0°0 €861
L6E . 1°0 8G¢E 1°> 9G¢ 1°> 0°0 861
6t 1°0 6LE 1°> 0ce 1°> 06t 1°> 1861
Ty 1°0 19¢ 1°0 1923 1°> 0°0 0861
91% 1°0 89¢ 1> 8G¢e 1°> 0°0 6L61
10% 1°0 1923 1°0 0°0 0°0 8L61
8hY 1°0 v9¢ 1°0 1°> 0°0 LL6T
€8¢ ¢°o 86¢ 1°> 1 X N4 1°> 0°0 9.61
ocy (AR 8LE 1°0 (A% 1°> 0°0 GL61 peaysdaays
LLy 1°0 61Y €0 66¢€ 1°0 82¢ 1°> 9861
06Y 1°0 66¢ 0 9¢ €0 71¢ 1°0 G861
) 1°0 SEY (A VA 1°> 8627 > 7861
1LYy 0 A t°0 89¢€ 1°0 %6¢ 1> €861
68Y 1°0 8¢t c°0 Lye ¢°0 £9¢ > 861
99% ¢°0 VAL ¢°0 9t 1°> GZ¢ 1°0 1861
€Ly 1°0 16¢ €0 Lye 1°0 VAT 1°0 0861
LY 1°0 £9¢ 1°0 ©76¢€ 0 [4%4 1> 6L61
09% (A oty c*o oey 1°0 gy 1°> 8L61
89% 0 61Yy €°0 Lee [Ad\) 01¢ 1°> LL6T
9¢§ 9°0 69% %7°0 9Ly 1°0 0€c 1°> 9L61
9GY G*0 €YYy S0 111 %% 1°0 VATA 1°0 SL6T unap Yoeig
yi3ua y/°oN yiy3ue y/*oN yidua 4y/*oN yaduoa 4/ °oN aBax satoadg
wa-7° 67 Wwa-£°¢1 wo-7° 01 wo-9°/
3215 YSoH
*(*P,3u0)) °8°V 21qEL



102

98¢ 1°> S6C 1°> 6€¢€ 1°0 162 1> 9861
070 9L¢ 1°> 1343 1°> 414 1°0 G861
0°0 > 8LT 1°> 9t 1°0 7861
0°0 08Y 1°> 8¢ 1°> 692 1°> £861
S6¢ 1°> %8¢ "> LSE €0 86¢ (A1) 2861
A 1°> 8LE 1°> Lye 1°0 09¢ 1°0 1861
0°0 0L¢ 1°> 0S¢ 1°0 86¢ 1°0 0861
0°0 0°0 19¢ > 1Lz 1°> 6L61
0°0 0°0 1312% 1°0 592 £°0 8L61
0°0 66¢ 1°0 (Y45 9°0 LLe 1°0 LL6T
0°0 19¢ 1°0 9%e €0 §9¢ 1°0 9L61 1338012
0°0 ocYy 1°> (A3 1> tLe 1°0 GL61 213uB1lY
Sy 1°> 08¢ 1> 9G¢ 1°> Lz 1°> 9861
0cy 1°> LSE 1> e 1°> 0Le 1°> G861
L0% °> 86t 1°> £1e > 1144 1°> 7861
VA 1°> 1493 1°> 96¢ 1°> S1¢E 1°> €861
YA/ 1°> 9L¢ 1°> (4113 1> 0L¢ 1°> 2861
1S% > 91y I°> 9ve 1°> 6LC 1°> 1861
LSy 1°> Ve 1°> 0°0 061 I°> 0861
LSY > 98¢ 1°> 0°0 60¢ 1°> 6L61
91y "> ogce 1> 9¢ 1°> Gl I°> 8L61
0°0 16% 1> 0°0 0°0 LL6T
8yYy 1°> oge 1> S6¢C °> 1¢C °> 9L61 19punoty
68y 1°0 01s °> 00 I XA °> SL6T uiayinog
yi3ua] Y/ *oN yi8ua y/*oN yidua 4y/* ON yi3ua y/*oN aeag s21093dg
Wwa-g 61 wo-£°71 wi-7°01
9218 YSay
*(*P,3u0D) °8°V 219%e],



(Cont'd.).

Table A.8.
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Mesh size
10.2-cm
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(cont'd.).

Table A.15.

15.2-cm
Length

No./h

12.7-cm
Length

No./h

Mesh size
10.2-cm
Length

No./h

Length

7.6~cm

No./h

Year

.

Species
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Table A.18.
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15.2-cm

No./h

12.7-cm
Length

No./h

I

Mesh size
10.2-cm
Length

No./h

Length

7 .6-Cm

No./h

(Cont'd.).
Year

Species

Table A.18.

179

OOOOOOCOOOO cooO0OO0OO0OOO0OCO
..l........
OOOCOOOOOOO COoOO0OCcCOO0O0O0O0OC0

278
194
230

OOQOOOQ-—‘OOO OOOOOOH-—*OHO
. e o o e o
OQOOOOOVOQQ OOOOCOVVQVO

o (=2 o~ o~

(=} O ~ (o]

—t ~—t N N
coocoocCcO0 0O ~0O coo~O0O0O0—~QOO0
e« o ® & s @ o o o o o « ® o e ¢ e s e o o o
coocoo0oO0OOoOVOoOVO coovooOoOOoOVvVeooQe

Y o O~ ~ OV\Q’U’\\‘?H\D&QCO
o (=N e o M EHATOTONOOITO
-t o~ NN Lol NNNNNNNNNNN
e & o e o s .e e o & o e ® 8 e ©®© 8 @ o o o o
covoeoeoVVVeVvo coocoVvVVoeoV VY
OM~NWCAOAD ~ A MT D »ohooo\o-—oum\-rm»o
I~~~ f~ 00 0 0 W ® ®© ~ T~~~ 0 awMaKN 0
oo o oo
v—lﬁf—'v—(v—l—l!—‘v—‘v—‘v—‘o—! v—‘v—it—‘f-ic—l!—‘v—iu—"f—(!—(v—l
£
n
o)
L) L
= [
s (=3
-3 1 72]



180

9 1°> 806 1°0 80% 1°0 6LE (A1) 9861
119 1°> (A% 1°0 (433 1°0 o1y (A 19:1) 8
9E9 1°> VA3 1°0 8¢ 1°0 89y 1°0 7861
6065 1°0 9GY 1°0 £9¢ ¢'o 6L¢E c°0 £861
06Y 1°0 £6y 1°0 LLe %0 86¢€ c°0 861
9ty 1°0 01§ 1°0 89¢ c°0 STy (A1) 1861
€18 1> L6Y 1°0 60Y 1°0 8cYy > 0861
(A% 1°0 Y 1°0 LBE 1°0 1749 > 6L6T
CL8 1°> BLE (4] 8G¢ 70 ey £°0 8L6T
LTS "> 86¢ 1°> TL€ (2] 0oYy 1°0 LL6T Saystjuly
0°0 p°o 0°0 0°0 9L61 19430
p°0 0°'0 8¢ 1°> ite 1°0 98pT
£9c 1°> 0°'0 61Y% 1> ee 1°0 11:{2
0°0 0°a 60% 1°0 £ee %°0 861
0°0 0% 1°> 0cy 1°0 0s¢e [ £861
0°0 ey 1> L1y 1°> 8Y%¢ (A ] 861
0°0 0°0 (A% 1°> 9Ive A 1] 1861
0°0 0°0 (8¢ 1°0 VALY (A1) 0861
6¢ 1°> 0°0 S0y °> ofe 1°0 6L61
0°0 1> 0cy T°> (133 1°0 8L61
0°0 0°0 70% T°> 0¢e ¢°a LLet REE Rl
0°0 0°0 0°0 0°0 9L61 padtaag
yadua y/*oN y3dua Y/ *oN yaduar y/°*oN y3a8uo Y/ oN aeag sa102dg
wo-7°61 wa-/°Z1 wy-7°01 w3-9°/4

3Z1s YsSoy

*(°p,3u0D)

*81°V 21981



181

[449 70 1y 6°0 9ty 8°1 19¢ 1°¢ 9861

€Ly %°0 08Y L°0 [AY; L1 VXA ¢°c cB61

L8y L°0 £9Y 6°0 LOY VAR %SeE 9°1 %861

LLY 0°1 8yYy L°1 oty VA4 VAY VA4 €861

9Ly 6°0 96y 9°1 98¢ 0°¢ 16¢ 9t 861

1834 8°0 99y 1 ocy L1 L9t 6°C 1861

¢0s 9°0 08Y L0 91% 1°1 (442 [4R¢ 0861

S9% L°0 oy 8°0 oY 0°1 She 8°0 6L61

1549 L°0 A%} 6°0 66¢ L°1 [4%% L1 8L61

c8Y G0 VZA'] L0 oy 0°1 29¢ 1°C LL61 saysTjutly
LOS €0 A L°1 8Ty c'c 68¢ 6°C 9L61 1e30L
yidua] 4/ ° OoN yasdue 4/ *oN y3idua 4/ *ON yi3ua 4/ *oN agaj sat123ds

wd-7° 67 wi-£°¢1 wo-7° 01 wd-9°/

3z1s US|

*(*P,3u0)) °8I°V 219°EL



182

Appendix B. Hydrological summary for gill net and bag seine.



183

2’6z 02 0'92 0°8 2T 1 N2 14 Z've 0°8 P2l TN 4 FAL AN 14 9'gz 2l €62 992 292 0'2 9861
0'92 b2 1z €8 2’9 902 9's2 v’ ('s2 S°e vLz €79 0°'se €2 v's2 98 v'se 87U ON QN 5861
5'62 €792 6'92 v 662 €742 1'62 2'%R 2'62  8'%¢ 0'62 09 262 0°9¢ y92 ('S¢ £'62 9'92 aN ON y861
8’62 0°9¢ 892 9% 0 Vo 9'5¢ §'9% €5 1792 §'62 9'%¢ 9'62  6°vC 292 8'% £°62 992 aN i} €861
9'yz (¥ v's2 902 ('ve 9782 0've v g'€e 2% 2'62 8'92 sy £°L2 [ 720 W 74 s'v2 2'92 aN ¢} 2861
vy'sZ v'9e £'92 9°9% 8°6¢ 992 v'sZ 8% 0°62 27U 2'6¢ 9°% 6'v2 1°9¢ y'vz 8% 9°6¢ ¥'9¢ aN [iL} 1861
s'v2 0742 9'62 8'82 2'(z 0°62 'y 0722 g2z t'92 €'tz 0°L 9y 1792 622 1'% [ 7 T4 N N 0861
vpz v'ue 6°62 9°12 5’92 2'8¢ Lve v 52 2712 L'v2 612 0've €2 9'ce v'L2 622 692 aN ON 6461
2°€e 9'9%¢ v e 1'62 0742 §'€2 Ll 6°¢2 9'9¢ 0ove ' 6'€2 2'9¢ G'€C 0°92 | S PR A T aN (N 8(61
(" E'Se 6'v2 070 612 ('S¢ 162 ¥'Se g2z 8% 0'ee '« 8’22 6% ez v vz 9w QN 0N L6l
2’12 0°'se 8'61 6% 9'gl 0°6¢ vz 0'9% 1'v2 062 'y 0°8 6'vZ §°8 Syl ON 2n s'ee aN aN 961
1'22  ON ove ON (22 QN £ez N 122 oM v'e2 ON 1'12 0N aN 1] 2'0e  ON aN ON 661
(18] bujads [ie4 bupads [tey buiads fley Buiads jieg bupads 11e4 butads e butads 11e4 bujads 1te4 bupads {ie4 bBupads ECETN
apimiIseo) sapen eunbe) aJpen eunbe) 1351442 sesuedy Ojuojuy ues epaobejep epiobeIen U0}SaA(PY auiqes
J3m07 saddn snd.ao) 3sel
wa15Ks Keg

‘eyep ou = QN ‘9861 -G/61 "LiPJ PU® Bujsds buganp waysAs Aeq Aq Sajts jau 1} 16 pajdues 3e (2) a4njeaadwdy) Jajem adejuans uean °2°g 2i9el
gz 8% 0'8¢  ('tE g’y 8'lY 0°(e  6'0E t'v2 S°§e 8’12 6°0¢ 0'¢2 S'E gEl  2'% g0z val (15 ST AR ¢ 9861
692 0°02 81t §'2t G'6f  8°'PE 6'62 9’22 9'ez  1't) g'e2  1°t} 9'€z 0°'11 pge 161 g'22 6'81 N m S861
6'6¢ 972 622 28t pvy 0°6C 6'ce  8'IE p'92 §'eL vee v AL ] S N 24 9l ('€ AR { S A 1 aN ON 86l
1’81 0°ve 0'1f  §'tE o've 00V §'ye  0°0E S’ v'ee (24 S 1 8’1l 976l 921 1'61 prit vl N (] €861
62 1Ll 1'9¢  6°S9¢ qG'6E  b've 168 (& 9'62  6°Il FAYZ AN A 0'ez vel 162 S°vl g'pe 9¢l N 0N 2861
6°6}] 9792 £ 62 p'€2 2°62 €12 6'0 08 [ 9°'6 2'€e gLl %02 651 ('8 5’6 17482 N N 1861
£y 270 0'te  8'IE (v 8Lt 2tz S8 g'1z (81 9’81 (70 622 1°61 6vZ2 €01 e vel aN N 0661
Vel vvl 192 §°6¢ 20 1 162 97 69 [} §'€l 2% 66 9’6 g1t 8¢ g2t LS oN N 661
202 £'92 | 2 S 4 9'ge  2ly g6 0°0€ v'er 022 9'tl  0've (202 S 2 6'81 2°& pez 902 4[] N 8L61
v'se 291 D°1E €762 p'6E  8°'¥2 8'EE  0°91 661 879 . 261 §°21 ¥'st 0781 581 9°v1 .12 6°0% [{L] ON LL61
g 9w B'gz  0'6 (e 0°se 1’91 0'81 66 0'sl1 91 P62 D61 0°vl g6l (N 66l 272 [} aN 961
£'02 ON 0°'62 ON £y QN 091 ON ('91  ON 0’8l ON g0z ON aN 1] 6yl ON N N (6}
1184 bupads 1184 Bupads [1eg buradg 1184 buradg 11e4 buyads Iie] buiads [1e4 bupads 1124 bupads 1ied Buyads Lied buyadg FTEYY

opiMIse0] 3apey eunbe Japej eunbe 135144) sesuedy oruojuy ueg epJobejey epacbeley U0}S3A|R9 sujqes
A3M0T) Jaddn sndao?) 1se3
w3 154s Aeg

‘ejep ou = (N 9861 G/61 ‘1leJ pue Bujuads bupanp we1shs Keq Aq sa3ys du {116 pajdues je (00/0) K}juj|eS 3DVJINS UBIN '1°8 2198l



184

1w 314 {5 05 98 19 92 9 9€ (E 1€ (14 1€ (S (£ 5% vE 1€ 82 Sb 9861
ey 99 19 001 114 2L Iy 95 144 134 6% 2s 6b €S SE 29 62 52 ON ON 5861
(3] 9s 26 S11 (S i 6¢ €5 17 [Vi4 ov 9 8y 9€ T4 62 st Sy N ON ¥861
9 6 €9 6v (£ [14 4 6€ i 13/ 1€ 34 3/ 11 S¢ 05 09 4] aN ON €861
44 12 8¢ i 2t ¥s 1% 25 2t 68 82 S€ 9 8¢ 95 98 65 99 ON ON 2861
95 S8 99 EIA | 9 £ve 13 {S 09 [ | 24 144 59 29 S9 )] {9 €S L] ON 1861
8 89 69 29 89 Sb [ 1% 69 St I3 L1 117 £t S8 0s S¢ r44 201 ‘ON ON 0861
SS 08 68 €t X LS 25 S9 (4 {9 12 9 9 vl 62 6¢ 2L 9rl N ON 6461
14) 19 184 oy 09 19 ov w Sb S9 81 19 {9 {9 vl 174 1) 6L aN aN 8.6l
15 S9 1€ oy 9 6€ 9 [14] S5 144 61 25 08 6¢ 43 ({11 {9 18 [IL] ON J74)
25 147 (e 124 ¥s | 24 0L 81t 59 24 22 S 2€ 08 16 N 99 16 aN ON 9.61
L& N ot ON 1 aN 12 aN 174 aN oy ON 62 ON N (] S aN N ON S¢61
ey butadg Lie4 buradg {tey Dburads {{P4 Duiadg {1e4 burads tie4 buiuds (tey buiads tiey buiuds tLed bupadg tiey bugadg FCETY
9pimIsen) aupey eunbey aJpey eunbe) [FHYCR) sesuedy otucjuy ues epaobejey epaobejey uojsan|ey aujqeg
FELY] Jaddp sndao) Isey
wshks Keg

‘elep ou = (N “9861-S/61 “{|e4 pue bujuds Buianp waysAs Aeq £q sajps 39u |16 pajdwes e (Nir) A31Piqun) ddejuans ugay ‘p°g aqel

01 6 6 8 6 4 6 8 ot 6 €1 8 6 01 01 01 6 6 01 1 9861
6 8 6 6 8 L 6 8 6 6 6 (114 8 6 01 01 8 9 aN i1 ] 5861
6 6 6 8 { L 6 6 6 8 6 6 { 8 8 6 o 6 aN oN ¥861
8 8 8 ({ 4 L 8 8 6 8 4 L 6 6 8 8 6 8 QN N €861
8 8 8 8 9 { 8 6 8 6 L v 8 6 6 01 01 6 N ON 2861
6 8 6 { { { { L 6 8 I4 9 01 o1 8 8 6 8 oN oM 1861
8 8 11 01 8 9 8 9 6 { 4 S 8 01 8 8 6 01 aN (1] 0861
6 01 6 01 { 8 8 8 6 6 { 01 o1 11 01 8 01 ot aN N 6,61
6 6 14 8 L 9 8 8 6 8 6 6 6 6 1 6 (1} 1 aN oN 8,61
6 8 14 8 { 8 01 8 01 6 8 6 01 6 6 8 8 [ L] ON {6t
6 6 8 6 6 8 01 o1 01 6 6 6 6 01 6 aN o 01 ON aN 9,61
01 aN L QN 6 aN 6 aN £l aN 8 aN 6 (N an (N it aN aN o8 S(61
Ley bupads tied Burads 1183 ~Buradg 11ey bupadg {1ey buiads Liey burads 11e] Bupads i1e4 bupuds ey Buiidg tiey bujadg eaj

3pIM)SPO) aupey eunbe alpey eunbey 13St4y) sesueay oruojuy ueg epaoliejey epaobejey uoysanjey JuLge§
43N0 J43ddn sndao) jsey
w1sks Keg
‘e1ep OU = ON  "9861-G¢61 *Lie4 pup buiads Burunp wayshs Aeq Aq sayys jau t1b pajdwes je (wdd) yabAxo PaA| 0SSP ddejuns uedy ‘f°'g I|qe)



185

81 9°G1 %°91 0°61 0°61 9°¢1 891 L°c1 ¢St VARAN 23

G*0c ¢°G¢ [ 4 £°81 6° 91 8°0¢ L°61 L°0¢ %°0C £ LY AON
VAR XA L°9C L°6¢ 9°¢tc¢ AR X4 19 XA 9 Y 4 %7°0¢ 0°6¢C L°9¢C 120
8°6¢ ?°0¢ 0t 1°0¢ 7°0¢€ 9°6¢ g8° Ll °0¢ 6°6¢C 0°tt das
%°0¢ 8°6¢C 8°0¢ 7°0¢ ¢rot 9°0¢ 8°0¢ 8°0¢ -L°6C g8°ct 3ny
T°1¢ 6°6¢C 9°0¢ L°1¢ 6°1¢ 0°1¢ L°1e 0°1¢ 71t L° LT wr
770t ¢°6¢ 9°0¢t L°1€ 0°1¢ ¢°0¢ L°0¢ 8'6¢ 8°6¢C 8°0¢ unf
STl L°67 6°L¢C L°S¢ 8°LC €L £°9¢ 1°9¢ 6°LC 1°9¢ Kew
8°%e (XA (A £°6¢ 1°9¢ 0°Ld g9 VAR N4 VAR XA Z°%¢ ady
8°0¢ 0°0¢ 0°¢¢ [ARAY 9°¢d 0°1¢ 7°61 L°81 %°0¢ 7°61 ABRW
1°91 L°61 8°81 c°0¢ 9°1¢ 1°0¢ 8°61 1°61 L° LT %°81 q34
1° %1 6°G1 9°¢l g ¢l 1A €91 801 0°G1 %7°G1 £€°tl uef
Sp1M1SBOD 3apEN 2apey 11s t1y) SBSUBJY otuoluy epao3eiey epaodeiel uol1saaied autqesg Y{IuoW
runge] eunde] sndao) ues asey
a9amo'] aaddp
wa1sds Aeg

epjEp OU = ON °9861 3utanp wa1sks Aeq £q sa@311s autas 3eq pe1dues 1 (J) aanjeaadwa] 2deFAnS UBAY °9°g dIqEL

¢°0¢ 6°C¢ 9°LE 0°1¢ 0°1¢ L°y1 0°81 6°S 1°8 9°¢ 23q
0°1¢ c°Le 0°0Y 1°1¢ L°1C ¢°01 9°¢tl 6°6 AR S'9 AON
¢°9¢C 9°6¢ t°8Y 0°¢t L REAA 7°0¢ g8°61 6° L1 [ANA AR A1 3120
8°8¢ %°9¢ L°SY L°8¢E ¢ 6¢ G°ed 9°1¢ 1°1¢ 9°1¢ g8° 81 dag
%°8¢ 7°9¢ 1°LY ¢°9¢ 1°0¢ 8°L1 1°¢¢ 8°td G°1¢ ¢°91 3ny
'R X4 0°6¢ 9° 1% 9°8¢ L°€C 0°61 [ANA [AR YA G 11 6°9 mr
0°0¢ L°0¢ G 9¢ ¢°St L°1¢C 7°6 1° %1 8°1¢ 0°6 0°L unf
AR YA 9°C¢t 0°0Y 8°1¢ 0°¢c 0°0¢C 6°61 0°1¢ L°0¢ 9°¢l Key
8°6¢ 6°6G¢t 0°0Y 8°6¢C 0°¢c¢ 6°0¢C 6°%¢C AT G°8l S° 1T ady
VAR XA G gt (Al 23 1°8¢ [ XA 0°91 A X4 v L°91 9°9 18K
(A4 6°6¢C 1°€¢ £°6¢ £°0¢ 1°91 9°¢t g ve L°91 9°9 qa4d
6°C¢ 9°¢te L°CE 6°82 0°61 7°1¢ 6°0¢C rANAA %°91 VAR uef
9pPIMISBOD 2apen 2apen 1381340 sesueBay otuoluy epaodeiel vpaodeiel uolsaaied auiqes y3uop
rungen eunde] sndio9) ueg 1seq

13m0 aaddp

waisfs Aeg

‘ejep Ou = QN °*9861 Sutvanp waisks Leq £q s2315 dUTIS geq pajdwes e (00/0) £ITUTTES 0BFANS UBSK *gd 2198l



186

44 [§2 09 ve 6¢ 6§ 09 8L 89¢ LE 23q

17 %6 62 Lz 62 Sy 43 6% Ly €S AON
£¢ S6 Lg 82 92 oy vis (i]9 68 6€ 320
89 114 ST vy €L 11 6S 9¢ 9% 8¢ dag
9¢ 1€ 19 8Y vL 0§ 13 16 08 6€ 3ny
29 0L Y <8 9% Sg 8¢ L6 £6 09 inp
£8 €01 8€C LE 1¢ 4 89 Sy 9¢ Ly unp
6% Ly 8% 6€ o€ 8¢ SS zs 9¢ G Key
69 86 £6 9¢ [4) L8 96 (8 8L 4 ady
4 9L 19 VIA v8 Sy 9¢ 18 €L 0S aey
LS LY 0S 99 6€ 8y g oY 00T LY q34
9¢ ]S Le V14 oy Vi3 e 8y rAS 4 uer
wvw3umwou aapel wuvwz mummhsu mﬂmﬁﬂh< 0mc0u:< mvuowwuwz mvhowmumz GOumw>~wU w:mnwm Suﬁoz
evunger] eunge] sndaon ueg asey

a9mo7] a1addp

waisds Leg

*BIPP OU = ON °9867 Butrinp waisds Leq £q sa11s auras Jeq pojdwes je (nLr) £31p1qany ad2ejans ueay °*g°g Iqel

11 01 ot 01 91 11 01 01 01 01 23
6 6 L 6 91 6 6 01 Tt 01 AON
01 01 6 6 v 0T 8 6 8 01 120
8 8 8 8 8 8 8 6 8 01 dag
8 8 8 L 01 L 6 8 8 01 8ny
6 L 6 8 11 g o1 6 8 01 1np
8 9 8 8 8 8 8 01 8 11 unp
6 6 8 8 6 8 6 6 6 o1 Key
6 6 8 0t 6 8 6 8 6 0T ady
01 01 14 01 01 6 01 01 Tt 6 aBR
01 8 6 01 11 6 01 6 0t 8 q34
11 11 11 1 £1 01 Z1 01 A 1) uep
mv«BUmmOU 9adpe w&vmz wummhzu sesueay 0wc0uc< mvhowﬁuwz vaOMWUmZ coumw>ﬁm0 wc«nwm Eucoz
eun8e]  eunfeq sndao) ueg Iseg A

13m0 aaddpn

wa3sAs Leg

*glEp

ou = N *9861 3utanp wd3sks Aeq Aq sajrs auias Feq pajdues 7e (wdd) uaB4xo paajossip @dBjans uway */°g 9199l



187

x C. Mean bag seine abundances (No./ha) and mean total

Appendi
lengths (mm) of selected fishes by month.
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