
TABLE 2. An analysis of differences in faunal abundances between marsh and subtidal habitats, 
at delta and coastal locations, in Lavaca Bay, during spring and fall seasons. P values with 
significant differences are denoted by asterisks and significant interactions by bold print. 

All Game Bait Naked Bay Gulf Spotted Southern 
Fishes Fishes Fishes Gobi Anchovy Menhaden Seatrout Flounder 

Season 0.01- 0.7 0.48 0.002-- 0.054- 0.009-- <0.001-- 0.007** 
Location 0.31 0.74 0.82 0.003-- 0.7 0.59 0.2 0.68 
Season x Loc. 0.005 0.46 0.049 0.029 0.075 0.59 0.52 0.68 
Habitat 0.089 0.03- 0.051- <0.001-- 0.005-- 0.009-- < 0.001-- 0.5 
Sea. x Hab. 0.028 0.1 0.12 <0;001 0.54 0.009 0.003 0.5 
Loc. x Hab. 0.42 0.1 0.94 0.22 0.61 0.59 0.06 0.32 
Sx Lx H 0.62 0.98 0.69 0.51 0.48 0.59 0.2 0.32 

Decapod Penaeid Brown Grass P. pugio Blue White Pink 
Crust. Shrimps Shrimp Shrimps Crab Shrimp Shrimp 

Season 0.12 0.001- <0.001-- 0.06 0.029- <0.001-- 0.81 <0.001-
Location 0.12 0.69 0.23 0.25 0.35 0.56 0.69 0.28 
Season x Loc. 0.58 0.55 0.039 0.16 0.091 0.26 0.79 0.28 
Habitat <0.001-- <0.001-- <0.001-- <0.001-- <0.001-- <0.001-- 0.014- < 0.001--
Sea. x Hab. 0.23 0.055 0.87 
Loc. x Hab. 0.36 0.25 0.85 
Sx Lx H 0.3 0.9 0.37 

Game fishes. In order of overall abun­
dance, spotted seatrout, southern flounder 
and red drum each occurred at coast and 
delta sites (Fig. 8). Spotted seatrout were 
significantly more abundant during the fall 
and in marsh habitat, and did not differ in 
abundances between coast and delta sites 
(Table 2; Fig. 8; Appendix III). However, low 
numbers during the spring caused an interac­
tion between habitat and season, and sum­
mer densities were restricted to subtidal bot­
tom (Table 2; Fig. 8). Abundances of spotted 
seatrout also were not different between Jun­
cus and Spartina within locations. Southern 
flounder were significantly more abundant in 
the spring, and did not differ between coast 
and delta sites nor between marsh and subti­
dal habitats. Reddrum numbers were consid­
ered too low to test, however, highest occur­
rences were in the spring in subtidal habitat, 
equally divided between coast and delta sites 
(Fig. 8). 

0.49 0.45 <0.001 0.47 <0.001 
0.71 0.72 0.44 0.84 0.48 
0.21 0.18 0.37 0.76 0.48 
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All decapod crustaceans. Of 23 spe­
cies of decapod crustaceans, 21 were at the 
coast compared to 17 at the delta. The most 
abundant species, including species of grass 
shrimps, penaeid shrimps, portunid crabs and 
xanthid crabs, were found in both areas. The 
number of species were always higher in 
marsh than in subtidal habitat (Fig. 9). 

A total of 13,763 decapod crustaceans 
were caught at the coastal location compared 
to 6,627 at the delta. Across seasons and 
habitats, mean densities were 88.2 deca­
pods/m2 on the coast and 42.3 decapods/m2 

at the delta. In the 3-way ANOVA, overall 
decapod abundances, unlike fishes, did not 
differ significantly between seasons, but did 
between habitats (higher in marsh). Like 
fishes, their overall abundances were not 
different between coast and delta locations 
(Table 2; Fig. 10; Appendix III). The two most 
abundant groups, grass shrimps and penaeid 
shrimps had significantly higher densities in 
the spring and in marsh habitat, but did not 
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FIGURE 9. Numbers of decapod crustacean species in coastal Spartina and deltaic Juncus marshes in 
Lavaca Bay, Texas. 

differ between coast and delta sites (Table 2; 
Fig. 10). Species with significantly higher 
densities at the coast than the delta were the 
brokenback shrimp Hippolyte zostericola, the 
arrow shrimp Tozeuma carolinense and the 
grass shrimp Palaemonetes vulgaris. The 
mud crab Neopanope texana had significantly 
higher densities at the delta (Appendix Ill). In 
comparing Juncus and Spartina habitats withi n 
locations, densities of most decapod crusta­
ceans were not different. The two exceptions 
were the blue crab, with significantly higher 
densities in Juncus, and the brokenback 
shrimp with significantly higher densities in 
Spartina (Appendix III). 

Commercial shrimps and crabs. In 
order of overall abundance, brown shrimp, 
blue crab, white shrimp and pink shrimp were 
prominent both on the coast and at the delta 
(Fig. 11; Appendix III). However, abundances 
varied significantly between spring and fall 
seasons for all, except white shrimp (Table 2). 
Thus, brown shrimp were more abundant in 
the spring, and blue crab and pink shrimp 
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were more abundant in the fall (Fig. 11). Also, 
blue crab, white shrimp and pink shrimp 
abundances were not significantly different 
between locations. But, brown shrimp abun­
dances had a significant interaction between 
season and location (Table 2), with more on 
the coast in the spring and more at the delta 
in the fall (Fig. 11). All four species were 
significantly more abundant in the marsh than 
subtidal microhabitat during the spring and 
fall (Table 2; Fig. 11). As noted before, marsh 
was largely unavailable in the summer. Among 
these important crustaceans, only blue crabs 
had significantly higher abundances in Jun­
custhan Spartina habitats within locations; all 
others did not differ between marsh type. 
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TABLE 3. Differences in faunal abundances before and after floods in marshes 
of the Lavaca River delta, Texas. P values with significant differences 
are denoted by bold print with + or - indicating the direction of change. 

Flood 1 Flood2 Flood 3 
Taxonomic Group (Oct. 1986) (May 1987) (June 1987) 

All Fishes 0.45 0.001 (+) 0.017 (+) 
Cyprinodo ntidae 0.14 0.19 0.21 
Gobiidae 0.19 <0.001 (+) 0.67 
Sciaenidae 0.034 (+) 0.37 0.64 
Bait Fishes 0.07 0.09 0.006 (+) 
CommerciaVSports Fishes 0.42 1 0.74 
Anehoa mitehilli 0.06 0.003 (+) 0.11 
Bairdiel/a ehrysoura np id 0.035 (+) 
Brevoortia patronus np 0.31 0.002 (+) 
Cyprinoson variegatus 0.23 0.036 (+) 0.02 (-) 
Fundulus grandis 0.47 0.31 0.74 
Gobiesox strumosus np 0.027 (+) 0.044 (-) 
Gobiosoma bosei 0.94 <0.001 (+) 0.59 
Lagodon rhonboides id 0.93 0.25 
Leiostomus xanthurus id 0.73 0.57 
Mieropogonias undulatus 0.014 (+) 0.77 0.48 
Menidia berylina id 0.12 0.63 
Mugil eephalus id 0.3 0.72 
Muyrophis punetatus id 0.82 0.09 
All Decapod Crustaceans 0.46 0.18 0.12 
Grass Shrimp 0.67 0.51 0.4 
Penaeid Shrimp 0.17 0.06 <0.001 ( -) 
Xanthid Crabs 0.75 0.49 0.53 
Callineetes sapidus 0.59 0.18 0.017 (-) 
Neopanope texana 0.028 (-) 0.95 id 
Palaemonetes intermedius 0.56 id 0.67 
Palaemonetes pugio 0.78 0.62 0.36 
Penaeus azteeus 0.99 0.07 <0.001 (-) 
Penaeus duorarum 0.61 np np 
Penaeus setiferus 0.044 ( -) 0.1 0.47 
Rhithropanopeus harrissi 0.006 (+) 0.42 0.98 

Notations: np = not present; id = insufficient data for ANOVA. 

Effects Of Floods On Delta Utilization 

All fishes. Overall fish abundances 
increased significantly in delta habitats after 
floods on the Lavaca River in May and June of 
1987, but not in October of 1986 (Table 3). 
Salinities did not decline after the October 
1986 flood (Flood 1) and densities among 
prominent fishes, except Atlantic croaker, did 
not change (Table 3). In May of 1987 (Flood 
2), salinities likewise did not change, but fish 
numbers increased significantly among 
skilletfish, naked goby, sheepshead minnow 

and bay anchovy after the flood; all others did 
not change in densities. The decrease in 
salinity was precipitous and relatively long 
lasting during the June 1987 flood (Flood 3; 
Fig. 4). Fish numbers increased significantly 
afterward in the marsh and on subtidal bottom 
in both the upper and the lower delta (Fig. 12). 
After Flood 3, densities of Gulf menhaden and 
silver perch increased significantly, skilletfish 
and sheepshead minnow decreased signifi­
cantly, and all others remained the same 
(Table 3). Where changes occurred in fish 
numbers after floods, abundances usually 
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FIGURE 12. Abundances of fishes and decapod crustaceans in Lavaca River delta marshes before and after 
flooding during May and June of 1987 (flood event # 3). 

increased (Table 3). Overall fish abundances 
were not different between habitats did not 
occur during Floods 2 and 3, but fishes were 
significantly more abundant in marsh habitat 
during Flood 1 (Appendix IV). 

Bay anchovy and Gulf menhaden. 
The bay anchovy and Gulf menhaden were 
the most abundant of delta fishes and were 
considered to be especially important fortheir 
value as prey (bait fishes). Both species 
tended to increase after river floods (Appen-
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dix IV; Fig. 13). These increases were signifi­
cant for bay anchovy after Flood 2 and for Gulf 
menhaden after Flood 3 (Table 3). 
The numerical dominance of both species 

was especially notable at the upper delta 
location (Fig. 13). Bay anchovy were signifi­
cantly more abundant in subtidal habitat dur­
ing Floods 1 and 3, while Gulf menhaden did 
not differ in abundance between habitats (Ap­
pendix IV). 
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FIGURE 13. Abundances of fishes in Lavaca River delta marshes before and after flooding during May and 
June of 1987 (flood event # 3). 

18 



TABLE 3A. Changes in faunal abundances during flood #3 at the Lavaca River delta, Texas, 
in marsh and subtidal habitats, and upper and lower delta locations, before and 
after flooding. P values with significant differences are denoted by asterisks 
and significant interactions by bold print. 

All Game Bait 
Fishes Fishes Fishes 

Flood 0.017* 0.74 0.006--
Location <0.001-- 0.32 <0.001** 
Flood x Loc. 0.25 0.17 0.18 
Habitat 0.43 0.74 0.035 
Fld. x Hab. 0.67 0.046 0.59 
Loc. x Hab. 0.44 0.17 0.37 
Fx Lx H 0.6 0.32 0.53 

Decapod Grass Brown 
Crust. Shrimps Shrimp 

Flood 0.12 0.4 <0.001** 
Location 0.82 0.99 0.24 
Flood x Loc. 0.57 0.2 0.94 
Habitat <0.001** <0.001-- 0.17 
Fld. x Hab. 0.8 0.15 0.47 
Lac. x Hab. 0.52 0.48 0.42 
F x Lx H 0.018 0.071 0.28 

All decapod crustaceans. Floods 
did not significantly change the overall abun­
dances of decapod crustaceans (Table 3; Fig. 
12). Among majorgroups, the abundances of 
grass shrimps and mud crabs were not signifi­
cantly different after any of the three floods, 
and penaeid shrimps and portunid crabs were 
significantly different only after Flood 3 (Table 
3). Moreover, habitat appeared to affect 
crustacean abundances more than floods. 
The numbers of decapods were nearly al­
ways significantly greater in the marsh as 
compared to subtidal bottom (Appendix IV; 
Table 3A). Where changes did occur after 
floods, decapod abundances were usually 
reduced (Table 3). 

Sciaenids Gobiids Gulf Bay 
Menhaden Anchovy 

0.64 0.67 0.002** 0.11 
0.83 0.014- 0.004-- <0.001** 
0.56 0.67 0.16 0.39 
0.31 0.2 0.73 <0.001** 
0.96 0.98 0.71 0.93 
0.004 0.74 0.47 0.48 
0.68 0.17 0.86 0.49 

White Blue Mud 
Shrimp Crab Crabs 

0.47 0.017- 0.98 
0.26 0.008** 0.15 
0.47 0.84 0.93 
0.77 0.002-- 0.59 
0.33 0.45 0.59 
0.77 0.77 0.66 
0.33 0.14 0.66 

Commercial shrimps and crabs. 
Brown shrimp and blue crab were significantly 
fewer in numbers after Flood 3 and white 
shrimp were significantly fewer after Flood 1 
(Table 3 and 3A; Fig 14). Brown shrimp were 
significantly more abundant in marsh as com­
pared to subtidal habitat in Flood 1 and 2, but 
not in Flood 3 (Table 3A), while white shrimp 
did not differ in abundance between habitats 
in any flood. Blue crab were always signifi­
cantly more abundant in the marsh (Appendix 
IV). 

19 



UPPER DELTA 
~--C------------,12 

~==~------~10 g 
II 

"! 

'" II: 
W 
"-

ffi 
III 

! z 

~~/Aan"'''SHR 

LOWER DELTA 

-------~ro g 
-------~18 II 
-------~1" .. 
--------114 .. 
--------1'2 II: 

--------110 lI! 

FIGURE 14. Abundances of economically important crustaceans in Lavaca River delta marshes before and 
after flooding in May and June of 1987 (flood event # 3). 

DISCUSSION 

Utilization Of Coastal Marshes Versus 
Deltaic Marshes 

The two study areas in Lavaca Bay 
contrasted in several ways. The marsh plants 
were different (smooth co rdgrass versus black 
rush), the locations were separated in dis­
tance from the coast (lower bay versus upper 
bay), and the salinity regimes differed (saline 
versus brackish). Together, the sites poten­
tially represented the range of marsh condi­
tions found in many temperate estuaries, from 
Texas to New Jersey. Salt marshes in the 
Gulf of Mexico and southeastern U.S. are 
usually dominated by smooth cordgrass with 
black rush as a subdominant (Kurz and 
Wagner 1957; Charbreck 1972; Gallagher, et 
a!. 1980). Or, in some areas, such as coastal 
Mississippi, black rush is the dominant (Eleu­
terius 1980). Both speciesoccurunderbrack­
ish and saline conditions. In Lavaca Bay, the 
more saline marshes near the coast were 
predominately smooth cordgrass but with 
black rush at the landward edges. Black rush 
was a progressively greater component of 
marshes in the upper bay. At the brackish 

lower delta in the upper bay, black rush was 
the dominant marsh plant and smooth 
cordgrass was a subdominant. Thus, Lavaca 
Bay had tidal marshes ranging from deltaic to 
lower bay and barrier island types, each dis­
tinctly classified (Pethick 1984), and occur­
ring in the same estuary. At the mouth of 
Lavaca Bay, Caballo Pass transgresses the 
barrier island (Matagorda Island) and a chan­
nel runs directly up the main bay axis to the 
Lavaca River. This channel appeared to fa­
cilitate movement of salt water into and fresh­
water out of the bay. But during our study, 
river flow was characteristically low, creating 
mesohaline to polyhaline conditions (13 to 30 
ppt) throughout most of the bay. Oligohaline 
conditions (> 6 ppt) commenced on the delta 
about 5 to 10 km upriver. Only once in two 
years of observation (1985-1987) did these 
conditions deviate. This occurred temporarily 
when salinities declined dramatically after 
floods in May and June of 1987. Thus the 
estuarine environment of Lavaca Bay was 
largely mesohaline to polyhaline, and the de­
velopment of a classical salinity gradient 
(Prichard 1967) appeared generally weak. 
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Estuarine fishes and decapod crusta­
ceans used Juncus de~a marshes and 
Sparti na coastal marshes similarly and exten­
sive Iy, leadi ng to important implications. Fi rst, 
it showed that most estuarine fauna are able 
exploit a wide range of habitats available in a 
mesohaline system. Also, tidal marshes re­
gardless of type are more intensively utilized 
by estuarine fauna than subtidal bottom. One 
reason for this habitat selection appears to be 
that tidal marshes provide more food (Rader 
1984; Fleeger 1985; Zimmerman, Minello and 
Dent 1990) and protection (Minello and Zim­
merman 1983; Mcivor and Odum 1988) for 
certain predators. Juveniles of fishery spe­
cies are among the most prominent of these 
predators. 

Juveniles of fishery species in Lavaca 
Bay used marsh surfaces as extensively as in 
Galveston and Barataria Bays (Zimmerman 
and Minello 1984; Zimmerman, Minello, Smith 
and Castiglione 1990a and b; Zimmerman 
1989). All were mesohaline and polyhaline 
marshes and all of the estuarine dependent 
fishery of the NW Gulf used them. Further­
more, juveniles of brown shrimp, blue crab 
and spotted seatrout were always significantly 
more dense on marsh surfaces than bare 
subtidal bottom. Such high abundances 
suggest a relationship between the nursery 
function of marshes and fishery yields. Ac­
cordingly, tidally flooded marshes in the NW 
Gulf appear to function similar to seagrass 
beds as high quality nursery habitat. In Christ­
mas Bay, Thomas et al.(1990) reported that 
densities of small blue crabs did not differ 
between salt marshes and seagrasses. 
Seagrass and salt marsh habitats provided 
equivalent food and protective qualities that 
were farsuperiorto bottom without vegetation 
(Thomas 1989). In West Bay, small brown 
shrimp grew faster, because of higher densi­
ties of food, (Zimmerman, Minello and Dent 
1989) and survived better, due to structural 
protection (Minello and Zimmerman 1983), in 
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salt marsh as compared to nonvegetated 
bottom. Nonetheless, salt marshes on the 
east coast of the U. S. did not function like 
those in Texas. Orth et al. (1984) and Wilson 
et al.(1989) havefoundthatblue crabs in New 
Jersey and Virginia use seagrasses but not 
salt marshes as nurseries. Likewise, young 
brown shrimp in South Carolina use subtidal 
bottoms more extensively than tidal marshes 
(E. Wenner, personal communication). The 
difference appears to be one of degree in 
duration of marsh flooding. Because of sub­
sidence, NW Gulf marshes are flooded more 
frequently and for longer periods than east 
coast marshes (Baumann 1987). This allows 
tidal marshes to develop ecological charac­
teristics that are like subtidal seagrasses. 
Since the NW Gulf has extensive tidal 
marshes, but few seagrass beds, the nursery 
function ofthese marshes is unusually impor­
tant. 

The salinity regimes of tidal marshes 
modify their nursery value. For example, 
faunal usage of marshes in Galveston Bay 
and San Antonio Bay (Zimmerman, Minello, 
Castiglione and Smith 1989 a, b and c), varied 
in relation to long term salinity characteristics. 
Species numbers at oligohaline and polyhal­
ine ends of the gradient were generally higher 
than the mesohaline middle, reflecting incur­
sions of freshwater and marine species, re­
spectively. However, abundances were high­
est in mesohaline areas. This was particularly 
true of juveniles of estuarine dependent fish­
ery species. Delta marshes became espe­
cially depauperate in abundances of estuar­
ine species when exposed to salinities below 
2 ppt for periods longerthan one month. This 
occurred in association with high river flows, 
over extended periods, in Galveston Bay at 
the Trinity Deltaand in upper San Antonio Bay 
near the Guadelupe Delta (Zimmerman, 
Minello, Castiglione and Smith 1989c). 
Changes in usage under oligohaline condi­
tions in Galveston Bay were attributed to 



reductions in small epibenthic fauna useful as 
food (Zimmerman, Minello, Castiglione and 
Smith 1989b). 

Thus, accessibility and area surfaces 
aswell asqualityofmarsh surface may greatly 
affect the outcome of secondary productivity. 
An estuary with a large mesohaline area and 
highly accessible marsh surfaces stimulates 
faunal production. This appears to have been 
the case for Lavaca Bay. Relatively low river 
flow promoted mesohaline to polyhaline con­
ditions. As a result, faunal utilization of 
marshes was high throughout the bay. These 
conditions, especially in delta marshes, ex­
panded the estuarine system. Gulf fisheries 
are highly estuarine dependent (Gunter1961). 
Does this estuarine expansion translate to 
larger offshore yields? The implications of 
these findings to NW Gulf fisheries are further 
discussed below. 

The Effects Of Freshwater Flooding 

Freshwater floods, both with and with­
out precipitous decline in salinity, had rela­
tively little effect on shortterm (days to weeks) 
utilization of marshes. Most estuarine spe­
cies were similar in abundance levels before 
and after floods. Accommodation to flooding 
among estuarine fishes is supported by Rogers 
et al. (1984). Sciaenids including, Atlantic 
croaker, silver perch, and spot, as well as 
menhaden and southern flounder were not 
deterred by freshwater conditions up to 100 
days from flooding of a Georgia salt marsh 
(Rogers et al. 1984). In Calcasieu estuary, 
Louisiana, Felley (1987) reported that juve­
niles of Gulf menhaden, southern flounder, 
Atlantic croaker, spot and bay anchovy were 
attracted to freshwater and oligohaline areas. 
In our study of Lavaca River delta marshes, 
Gulf menhaden and bay anchovy increased 
in abundances after floods. Floods may also 
generate longer term beneficial effects. Red 
drum, known to use low salinity waters as 
early juveniles (Peters and McMichael 1987), 

had high recruitment success during a year of 
reduced salinities, caused by flooding follow­
ing a hurricane, in the Laguna Madre ofTexas 
(Matlock 1987). High rainfall patterns and 
freshwater inflow have also been associated 
with increased production of white shrimp 
(Gunter and Hildebrand 1954; Mueller and 
Matthews 1987). In Louisiana, white shrimp 
occurrences are often cited under oligohaline 
and freshwater circumstances (Felley, 1987). 
In Lavaca Bay marshes, white shrimp were 
seasonally abundant and not affected by 
sali nity changes. Other decapod crustaceans 
responded to floods with lower abundances, 
but even they demonstrated a high degree of 
apparent tolerance to freshening conditions. 
Distribution patterns in estuaries have long 
been based on salinities (Hedgepeth 1953; 
Gunter1961) and changes in community struc­
ture have been related to freshwater inflow 
changes (Hoese 1960; Copeland 1966). But, 
we still do not understand the cause-effect re­
lationships between salinity and occurrences 
of estuarine animals. This is clear from obser­
vations in Lavaca Bay where fauna were 
relatively unaffected by short-term extreme 
changes in salinity due to floods. 
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Habitat Relationships To Fishery 
Productivity 

Analyses of NMFS landing records for the 
Gulf indicate that fishery landings and recruit­
ment have increased even though marsh 
habitat is being severely lost in both Texas 
and Louisiana (Zimmerman, Klima and Minello 
1989). Since 1960, it is estimated that brown 
shrimp and white shrimp recruitment have 
increased by 50 % and menhaden recruit­
ment is up by 100 %. In response, the fishing 
effort and dockside landing have increased 
without diminishing catch per unit effort. 

The answerto the paradox is in under­
standing what is happening to tidal marshes 
of the NW Gulf. In NW Gulf tidal marshes, 
high and low, fresh and salt, inundation is 



occurring for unusually long periods because 
of accelerating subsidence and sea-level rise. 
One result is that low marshes (mostly salt 
marshes) are drowning and breaking up into 
ever smaller but increasingly numerous is­
lands in ever expanding areas of open water. 
In the process of deterioration, the marshes 
offer an ideal environment for food organisms 
foraged by shrimp, blue crabs and small 
commercial and sports fishes such as floun­
der, spotted seatrout and red drum. The 
multitudes of small marsh islands have more 
edge than large unbroken expanses of marsh 
and are more readily accessible from sur­
rounding the open water. As both high and 
low marshes become progressively lower 
relative to sea level, the duration of intertidal 
flooding and saltiness increases, which makes 
most NW Gulf marshes more favorable to 
exploitation by estuarine fauna. These condi­
tions appear to have stimulated fishery pro­
duction over the last few decades and have 
engendered the paradox; but, this is occur­
ring at the expense of marsh area loss. 

Impounding our rivers and reducing 
freshwater inflow, as in the case of Lavaca 
Bay, may be one of the factors increasing our 
fishery productivity. This is possible because 
deltas are normally low salinity environments, 
that without optimal freshwater input function 
as highly exploitable mesohaline environ­
ments. The effect expands usable nursery 
area especially for fishery species. But, del­
tas are built by river borne sedimentation that 
comes from freshwater inflow. Active delta 
building is our major source of wetland crea­
tion, and, at present, the only means to offset 
other causes of wetland losses. Thus, if we do 
not maintain delta building processes, high 
quality nursery areas in future systems will not 
exist. And, the eventual effects of continuing 
wetland losses will assure future declines in 
fishery production. 
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APPENDIX I: Principal Keys and References Used to Identify Lavaca Bay Aquatic Fauna. 
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Hoese, H. D. and R.H. Moore 1977. Fishes of the Gulf 
of Mexico, Texas, Louisiana, and adjacent waters. 
Texas A&M Press, College Station, Texas. 327 pp. 

Murdy, E.O. 1983. Saltwater fishes of Texas: a 
dichotomous key. Texas A&M Sea Grant College 
Program TAMU-SG-83-607, College Station. 

U.S. Fish and Wildlife Service 1978. Development of 
fishes of the Mid-Atlantic Bight: an atlas of egg, larval 
and juvenile stages. Volumes I-VII. U.S. Fish Wild!. 
Serv., BioI. Servo Program, FWS/OBS-78/12. 

Crustaceans: 

Bousfield, E. L. 1973. Shallow-water gammaridean 
Amphipoda of New England. Cornell University Press, 
Ithaca, New York. 312 pp. 

Chaney,A.H.1983. Keytothecommoninshorecrabs 
of Texas. pp. 1 -30 In: A.H. Chaney, Keys to selected 
marine invertebrates of Texas. Caesar Kleberg Wildlife 
Research Institute Tech. Bull. No.4, Kingsville, Texas. 
86 pp. 

Felder, D.L. 1973. An annotated key to crabs and 
lobsters (Decapoda, Reptantia) from coastal waters of 
the northwestern Gulf of Mexico. Center for Wetland 
Resources, Louisiana State University. LSU-SG-73-
02. Baton Rouge, Louisana. 103 pp. 

Heard, R.W. 1982. Guide to common tidal marsh 
invertebrates of the northeastern Gulf of Mexico. 
Mississippi-Alabama Sea Grant Consortiu m. MASGP-
79-004. Ocean Springs, Mississippi. 82 pp. 

Schultz, G.A. 1969. The marine isopod crustaceans. 
William C. Brown Co. Publ., Dubuque, Iowa. 359 pp. 

Williams, A.B. 1984. Shrimps, lobsters and crabs of the 
Atlantic coast of the eastern United States, Maine to 
Florida. Smithsonian Institution Press. Washington, 
D.C. 550pp. 
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Molluscs: 

Andrews, J. 1981. Texas shells. University of Texas 
Press. Austin, Texas. 175 pp. 

Annelids: 

Fauchald, K. 1977. The polychaete worms. Definitions 
and keys to the orders, families and genera. Natural 
History Museum of Los Angeles County in conjunction 
with the Allan Hancock Foundation. SCience Series 
28, University of Southern California, Los Angeles, 
California. 188 pp. 

Uebelacker, J.M. and P.G. Johnson (eds.) 1984. 
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Office, Metaire, Louisiana. 

Plants: 

Charbreck, R.H. and R.E. Condrey 1979. Common 
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Pub.No. LSU-T-79-003. Louisiana State Center for 
Wetland Resources, Baton Rouge, Louisiana. 116 pp. 

Edwards, P. 1976. Illustrated guide to the seaweeds 
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Univ. Texas Press, Austin, Texas. 126 pp. 

Eleuterius, L.N. 1980. Tidal marsh plants of Mississippi 
and adjacent states. Mississippi-Alabama Sea Grant 
Consortium Pub. No. MASGP-77-039. Gulf Coast 
Research Laboratory, Ocean Springs, Mississippi. 130 
pp. 

Tarver, D.P., J.A. Rodgers, M.J. Mahlerand R. L. Lazor 
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APPENDIX II. FISH AND DECAPOD CRUSTACEAN DENSITIES IN COASTAL SPARTINA MARSHES AND NONVEGETATED OPEN 
WATER IN LAVACA BAY. FALL 1985. 

LAVACA BAY STUDY 
CQl\STAI.. LOCA TON> CI-OCUATE BAY KELLER BAY POWDEfH)FN LAKE 
October 15·18, 1985 
Macrofaunal2.6 m sq. (n-4) 
Sa!'1l)les not paired 
SPECIES 
FiSHES: 
Anchoa mitchilli 
Gobiosoma bose; 
Gabione/lus boleosoma 
Symphufu5 plagiusa 
Microgobius guJosus 
Cynoscion nebuJosus 
Syngnathus Jouisianae 
MugU cephalus 
Eucinostomus argent8us 
MenkJia beryl/ina 
Syngnathus scovelli 
Bathygobius soporator 
Sygnathus scovelli 
Bathygobius sapora/or 
Leiostomus xanthurus 
Mlcropogonias undulatus 
Achirus linsatus 
Archosar9u5 probatocephalus 
Sphoeroides parvus 
Syngnathus floridae 
Cyprinodonlidae 
Gobildae 
Sciaenidae 
Bail Fishes 
Commercial/Sports Fishes 
TOTAL FISHES: 
CFU>TACEANS: 
Palaemonetes puglo 
Hippofyte zoster-leola 
Tozeuma cBrolinesis 
PaJaemoneles vulgaris 
Call1nect86 sapidus 
Penaeus duorarum 
Penaeus setiferus 
Penaeus aztecus 
Palaemoneles int9rmedius 
Neopanope texana 
Alphll8us hslerochaelis 
Clibanarius vitlatus 
Ucapugnax 
Pagurus spp. 
Libinia duma 
Eurypanopeus depr8SSus 
Unknown crustacean species 
Latreutes parvulus 
Panopeus herbstii 
Petrolisthes galalhinus 
Sesarma retJculatum 
Grass Shrimp 
Penaeid Shrimp 
lOTAl..CRUSTACEANS: 

Spart/na 

MEAN S.E. 

1.3 
15.5 

6 
1.3 

o 
0.8 
0.5 
0.5 
0.3 
0.3 

o 
o 

0.3 
0.3 

o 
o 
o 
o 

0.3 
o 

0.3 
21.5 

0.8 
2 

0.8 
27 

0.75 
5.42 
1.68 
0.25 

o 
0.48 
0.29 
0.29 
0.25 
0.25 

o 
o 

0.25 
0.25 

o 
o 
o 
o 

0.25 
o 

0.25 
6.9 

0.48 
1.08 
0.48 
7.74 

8.3 1.65 
4.3 1.55 

2 0.82 
0.5 0.29 

13.8 4.55 
30.8 6.76 
11.3 3.71 

3.5 1.04 
0.5 0.5 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

9.3 1.89 
45.5 9.84 
74.8 13.49 

Non-vegetated 

MEAN S.E. 

28.8 20.33 
o 0 
o 0 

0.3 0.25 
1.5 0.5 

o 0 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

1.5 0.5 
o 0 

28.8 20.33 
o 0 

30.8 19.71 

o 0 
o 0 
o 0 
o 0 

1.5 0.87 
2.5 0.87 
2.8 2.10 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.5 0.5 
o 0 
o 0 
o 0 
o 0 
o 0 

5.5 2.33 
7.5 1.85 

Span/na 

MEAN S.E. 

0.3 
3.8 
2.8 
1.8 

o 
0.5 
0.5 

o 
o 
o 

0.8 
o 
o 
o 
o 

0.5 
o 
o 
o 
o 
o 

6.5 
1 

0.3 
0.5 

10.8 

0.25 
2.59 
0.85 
1.03 

o 
0.29 

0.5 
o 
o 
o 

0.48 
o 
o 
o 
o 

0.5 
o 
o 
o 
o 
o 

3.43 
0.41 
0.25 
0.29 
4.21 

172.8 110.6 
96.3 36.97 
80.8 19.41 
45.3 35.67 
43.3 15.82 
21.3 7.20 
11.8 6.03 

2.3 0.75 
6.5 6.17 
1.8 1.44 
1.3 1.25 
2.0 1.23 

o 0 
0.3 0.25 
0.5 0.29 

o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 

224.5 150.9 
35.3 11.41 
486 217.0 
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Non-vegetated 

MEAN S.E. 

2.8 
0.3 

o 
0.3 
0.5 

o 
o 
o 
o 
o 
o 
o 
o 
o 

0.5 
o 
o 
o 
o 
o 
o 

0.8 
0.5 
2.8 

o 
4.3 

2.43 
0.25 

o 
0.25 

0.5 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.5 
o 
o 
o 
o 
o 
o 

0.48 
0.5 

2.43 
o 

2.29 

o 0 
1 0.41 

0.8 0.75 
o 0 

2.5 0.65 
0.3 0.25 
0.3 0.25 
0.5 0.29 

o 0 
o 0 
o 0 

0.3 0.25 
o 0 

1.8 1. 75 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
1 0.41 

7.3 2.36 

Spanina 

MEAN S.E. 

0.3 
10.5 

14 
0.5 

o 
1 

0.3 
0.5 
0.3 

o 
o 

0.5 
0.3 
0.3 

o 
o 

0.3 
o 
o 

0.3 
0.3 
25 

1 
1 

28.8 

0.25 
4.98 
3.67 
0.29 

o 
0.41 
0.25 
0.29 
0.25 

o 
o 

0.29 
0.25 
0.25 

o 
o 

0.25 
o 
o 

0.25 
0.25 
8.58 
0.41 
0.71 
0.41 
9.28 

210.5 45.95 
106.5 67.59 

93.3 77.09 
54.8 14.41 
28.5 7.09 

17 2.68 
15 8.07 

25.8 11.65 
9.5 5.85 
6.5 1.94 
4.3 2.84 
1.5 1.5 
3.5 3.5 

o 0 
0.3 0.25 
0.5 0.29 

o 0 
o 

0.3 
0.3 
0.3 

274.8 
57.8 
578 

o 
0.25 
0.25 
0.25 

39.25 
17.56 
112.5 

Non-vegetated 

MEAN S.E. 

2.3 
o 

0.8 
0.3 

1 
o 
o 

0.3 
0.5 
0.5 

o 
o 
o 
o 
o 
o 
o 

0.3 
o 
o 
o 

1.8 
o 

2.5 
o 

5.8 

1.65 
o 

0.75 
0.25 
0.71 

o 
o 

0.25 
0.5 
0.5 

o 
o 
o 
o 
o 
o 
o 

0.25 
o 
o 
o 

1.03 
o 

1.55 
o 

2.39 

0.3 0.25 
o 0 
o 0 

2.5 2.5 
o 0 

0.5 0.5 
4.8 4.75 
0.3 0.25 

o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

2.8 2.75 
5.5 4.56 
8.5 4.17 



APPENDIX II. FlSH AND DECAPOD CRUSTACEAN DENSITIES IN DELTA JUNCUS MARSHES AND NONVEGETATED OPEN 
WATER IN LAVACA BAY, FALL 1985. 

LAVACA BAY STUDY 
DaTALOCATONS LAVACA DELTA EAST LAVACA DaTA RIVER LAVACA DaTA WEST 
October 15·18, 1985 
Macrofauna/2.6 m sq. (n-4) 
Sal'T'ples not paired 
SPECIES 
FlSHES: 
Gobiosoma bosd 
Anchoa mitch;tli 
Fundulus grandis 
Symphurus pJaglusa 
Microgobius guJosus 
Adina xfHlica 
Gobionellus boIeosoma 
CynosckJn nebulosus 
Myrophis punctatus 
Fundulus pulvereus 
Fundulus slmilis 
GobiBsox strumosus 
Ar/us Ie/is 
Cilhar/cthys spllopterus 
Cyprinodon variegatus 
Sphoeroid6S parvus 
Cyprinodontidae 
Gobiidae 
Sciaenidae 
Bait Fishes 
CommerciaVSports Fishes 
TOTAL FISHES: 
CfUlTACEANS: 
PaJaemonetes pugio 
Ca/Jlnect8tS sapkJus 
Neopanope texans 
Penaeus aztecvs 
Penaeus duorarum 
Penaeus setiierus 
Palaemonetes in/9rmedius 
Palaemonetes vUlgaris 
Clibanarlus vittatus 
Sesarma reticulatum 
PetroJisthes gs/athlnus 
tka pugnax. 
Panopeus herbstii 
Grass Shrimp 
Penaeid Shrimp 
TOTAL CfU>[ACEANS: 

Juncus 

MEAN S.E. 

45.8 10.09 
9.3 2.16 

1 0.71 
0.3 0.25 

o 0 
o 0 

0.3 0.25 
0.6 0.46 
0.3 0.25 

o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 

0.71 
46 9.66 
0.8 0.48 
9.3 2.17 
0.8 0.48 

57.8 9.89 

96 22.47 
35 11.97 

25.5 8.25 
25.8 6.05 
18.8 4.31 
13.5 4.91 

0.8 0.75 
1.5 1.5 

o 0 
o 0 
o 0 
o 0 
o 0 

98.3 23.01 
5 e 14.26 

216.6 30.17 

Non-vegetated 

MEAN S.E. 

2.8 1.89 
15 14.02 
o 0 
o 0 
3 0.82 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

5.8 1.6 
o 0 

15 14.02 
o 0 

20.8 15.79 

o 0 
0.3 0.25 
0.3 0.25 
1.5 0.29 
0.5 0.29 
0.6 0.46 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

2.6 0.46 
3.3 0.46 

Juncus 

MEAN S.E. 

25.8 5.76 
o 0 
6 7.67 

1.8 1.44 
o 0 

4.8 4.42 
1.5 0.87 

o 0 
0.3 0.25 

1 
1 1 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 

15 13.02 
27.3 5.62 

o 0 
o 0 
o 0 

44.3 10.14 

59.8 17.96 
56.8 9.74 

7.8 4.37 
12 
19 

2 
o 
o 

1.3 
o 
o 
o 
o 

59.6 
33 

156.5 

29 

4.55 
5.92 
1.08 

o 
o 

0.46 
o 
o 
o 
o 

17.96 
9.51 

27.31 

Non-vegetated 

MEAN S.E. 

0.5 0.29 
20.5 14.06 

o 0 
2.3 0.95 
2.5 0.87 

o 0 
o 0 

0.3 0.25 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
3 0.58 

0.3 0.25 
20.5 14.06 

0.3 0.25 
26.5 12.74 

o 0 
1 

1.3 0.48 
2 0.91 

0.5 0.5 
0.6 0.48 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

3.3 1.11 
5.5 0.67 

Juncus 

MEAN S.E. 

16.8 4.21 
1.5 1.5 
0.3 0.25 

1 0.71 
o 0 
o 0 

0.3 0.25 
0.5 0.5 

o 0 
o 0 
o 0 

0.5 0.5 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
17 4.16 

0.5 0.5 
1.5 1.5 
0.5 0.5 

20.8 4.37 

127.3 49.08 
33.8 9.46 

33 15.24 
14.5 4.41 

9.5 3.4 
l3 10.16 

2.5 1.66 
.8 1.03 

1.3 1.25 
1 0.58 

0.5 0.5 
0.5 0.29 
0.3 0.25 

131.5 49 
37 17.02 

238.8 55.54 

MEAN S.E. 

3 1.78 
16.6 5.25 

o 0 
1.3 0.75 
0.3 0.25 

o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
o 0 

3.3 2.02 
o 0 

16.8 5.25 
o 0 

22.0 3.39 

o 0 
1.3 0.63 
1.8 1.75 
0.8 0.48 
1.5 0.96 
1.8 .03 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
4 1.63 

7.0 3.34 



APPENDIX II. ASH AND DECAPOD CRUSTACEAN DENSITIES IN COASTALSPAATlNA MAASI-£SA~ i'ONEGETATED OPEN 
WATER IN LAVACA BAY. SPRING 1986. 

lAVACA BAY SruDY 
COIISTALLOCA"OONS CI-IJCOI.ATE BAY KELLER BAY POWDEfI-OfIII LAKE 
May 26-30, 1986 
Macrofaunal2.6 m sq. (n-4) 
Paired samples 
SPECIES 
RSHES: 
Br9voortia pat/onus 
Anchoa mitchilli 
BairdiBlla chrysoura 
Gobiosoma bosci 
Lagodon _ides 
Fundulus grandis 
Menidia beryl/Ina 
Gobionellus boIeosoma 
Leiostomus xanthurus 
Orthopristis chrysopl6rs 
Paralichthys lethostigma 
Syngnathus scovelli 
Arius Ie/is 
Cyprinodon varisgatus 
Gcbiesox strumosus 
Archosargus probalacephalus 
Cithariclhys spiJopterus 
Mugil cephalus 
Symphurus plagiusa 
Adina xenica 
Chaetodipterus faber 
Cynosclon Brenarius 
Cynoscion nebulosus 
Sciaenops ace/latus 

Syngnathus Iouis/anae 
Unknown fish species 
Cyprinodontidae 
Gobiidae 
Sciaenidae 
Bail Fishes 
CommerciaVSports Fishes 
TOTAL ASHES: 
CRUSTACEANS: 
Palaemonetes pugio 
Penaeus aztecus 
Palaemonetes vulgaris 
P9na&us setiferus 
Hippolyte zostericola 
PaiaetnOnetes intermedius 
Callinectes sapidus 
Cfibanarius vitlalUs 
Tozeuma carolinesis 
Afphaeus helerochaelis 
Nsopanope lexana 

Sesarma reliculalUm 
Pagurus spp. 
Unknown crustacean species 
Panopeus herbstii 
Eurypanopeus depr86Sus 
Grass Shrimp 
Penaeid Shrimp 
TOTAL CRUSTACEANS: 

Spanina 

MEAN 

o 
1.8 
1.8 

1 
2.3 

o 
o 

0.3 
o 

0.5 
o 
o 
o 
o 

0.3 
o 

0.3 
o 
o 
o 
o 
o 
o 

0.3 
o 

2.3 
1 
2 
3 

0.5 
9.3 

S.E. 

o 
1.03 
1.18 
0.71 
0.41 
1.32 

o 
o 

0.25 
o 

0.29 
o 
o 
o 
o 

0.25 
o 

0.25 
o 
o 
o 
o 
o 
o 

0.25 
o 

1.31 
0.71 
1.41 
1.22 
0.29 
0.75 

224 61.56 
58.8 14.33 

o 0 
34 15.48 
o 0 

1.3 1.25 
3.3 0.48 
1.3 0.63 

o 0 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

225.3 61.74 
92.8 25.52 

322.8 86.32 

Non-vegetated 

MEAN 

44.5 
4.5 

o 
o 
o 
o 

1.3 
o 

0.8 
o 
o 
o 

0.3 
0.3 

o 
o 
o 
o 
o 
o 
o 

0.3 
o 
o 
o 
o 

0.3 
o 
1 

4.5 
o 

51.8 

S.E. 

44.17 
1.94 

o 
o 
o 
o 

0.75 
o 

0.48 
o 
o 
o 

0.25 
0.25 

o 
o 
o 
o 
o 
o 
o 

0.25 
o 
o 
o 
o 

0.25 
o 

0.71 
1.94 

o 
45.46 

1 0.58 
5.8 1.38 

o 0 
4.3 .03 

o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.58 
10 0.71 

11.3 1.31 

Spanina 

MEAN S.E. 

o 0 
o 0 

9.5 7.92 
4.3 2.63 
1.5 0.5 
2.3 1.93 
1.3 1.25 

o 0 
o 0 
o 0 

0.8 0.48 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.3 0.25 

o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 

2.8 2.43 
4.3 2.63 
9.8 8.17 
1.8 0.25 

0.58 
22 11.37 

380.5 206.2 
51 15.91 
0.8 0.75 
6.3 2.18 
2.3 2.25 
2.5 2.5 
5.8 2.25 

3 1.16 
o 0 

4.8 4.75 
0.3 0.25 

o 0 
0.3 0.25 

o 0 
o 0 
o 0 

383.8 205.8 
57.3 15.5 

457.3 224.6 

30 

Non-vegetated 

MEAN 

0.5 
10.5 

2.3 
5.3 
0.3 

o 
0.5 

o 
o 

0.3 
o 
o 

0.3 
o 
o 
o 
o 
o 

0.3 
o 
o 
o 
o 
o 
o 

0.3 
o 

5.3 
2.3 

10.8 
o 

20.3 

S.E. 

0.5 
7.01 
2.25 
4.31 
0.25 

o 
0.5 

o 
o 

0.25 
o 
o 

0.25 
o 
o 
o 
o 
o 

0.25 
o 
o 
o 
o 
o 
o 

0.25 
o 

4.31 
2.25 
7.25 

o 
9.76 

4.8 4.11 
16 13.39 
o 0 
1 0.71 
6 6 

0.8 0.75 
1.5 0.65 
0.3 0.25 
9.8 9.42 

o 0 
o 0 
o 0 
o 0 

0.8 0.48 
o 0 
o 0 

5.5 4.86 
17 14.04 

40.8 35.48 

Spartina. 

MEAN 

o 
o 

2.8 
1.5 
3.8 

o 
o 
2 
o 
1 
o 
1 
o 
o 

0.5 
0.3 

o 
o 

0.3 
0.3 

o 
o 
o 
o 
o 
o 

0.3 
3.5 
2.8 
3.8 

o 
13.3 

S.E. 

o 
o 

2.14 
0.65 
1.44 

o 
o 

0.41 
o 

0.71 
o 

0.71 
o 
o 

0.5 
0.25 

o 
o 

0.25 
0.25 

o 
o 
o 
o 
o 
o 

0.25 
0.5 

2.14 
1.44 

o 
5.25 

619.3 187.5 
72.8 24 
55.3 30.03 

o 0 
36 24.04 

34.3 19.78 
8.3 2.32 

8 3.51 
o 0 
4 0.91 

1.5 1.19 
1 1 
o 0 
o 0 

0.5 0.29 
0.3 0.25 

708.8 231 
72.8 24 
841 255.8 

Non-vegetated 

MEAN 

0.8 
2 
o 

0.8 
o 

1 
0.5 
0.3 
0.3 

o 
o 
o 
o 
o 

0.5 
o 
o 
o 
o 
o 
o 

0.3 
o 
o 
o 
2 

0.8 
2.8 
0.5 
8.3 

S.E. 

0.75 
2 
o 

0.71 
0.25 

o 
0.71 
0.41 

0.5 
0.25 
0.25 

o 
o 
o 
o 
o 

0.5 
o 
o 
o 
o 
o 
o 

0.25 
o 
o 
o 

0.82 
0.48 

2.1 
0.29 
3.12 

0.71 
22.8 19.75 

o 0 
0.8 0.75 

o 0 
o 0 

2.5 1.56 
2.5 1.66 

o 0 
o 0 
o 0 
o 0 

0.5 0.29 
o 0 
o 0 
o 0 
1 0.71 

23.5 20.5 
30 24 



APPENDIX II. ASH AND DECAPOD CRUSTACEAN DENSITIES IN DElTA JUNCUS MARSHES AND NJNVEGETATEDOPEN 
WATER IN LAVACA BAY, SPRING 1986. 

LAVACA BAY STUDY 
DElTALOCATONS LAVACA DELTA EAST LAVACA DElTA RIVER LAVACA DELTA WEST 
May 26-30, 1986 
Macrofauna/2.6 m sq. (n_4) 
PaIred samples 
SPECIES 
ASHES: 
BrevoortJa pa/ronus 
Anchoa milchllli 
Gobio5oma bosel 
Menidia beryl/ina 
Lagodon rllombold .. 
cpsanus beta 
Parallchlhys /ethostigma 
Fundulus grandis 
Sphoeroides parvus 
Balrclella chrysoura 
Leiostomus xanthurus 
Cyprinodon varJegatus 
Mus fe/is 
Gobiosoma. robustum 
IvIyrophls punctatus 
Sciaen0p6 oce/latus 
Syngnalhus lou/sJanaB 
Cyprlnodontidae 
Gobiidae 
Sciaenldae 
Bait Fishes 
CommerclaVSpons Fishes 
TOTAL ASHES: 
CRUSTACEANS: 
Pa}aemonetes pugio 
Penaeus aztecus 
Penaeus sBnterus 
CaIHnect8S sapkJus 
Neopanope lexana 
Palaemonetes intermedius 
Rhilhropanopeus harrisii 
A,phaeus hsterochaelis 
PaJaemoneles vulgaris 
Sesarma reticu/atum 
Eurypanopeus depressus 
HIppoIyte zOS/erlco/a 
Clibanarius vittatus 
Menlppe mercenaria 
Grass Shrimp 
Penaeid Shrimp 
TOTAL CRUSTACEANS: 

Juncus 

MEAN S.E. 

o 
o 

4 0.71 
1.5 1.5 
1.5 0.65 
0.3 0,25 
0.3 0.25 
0.3 0.25 

o 0 
O.B 0.75 
0.3 0.25 

o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
0.3 0.25 
4.3 0.75 

0.71 
1.5 0.65 
0.3 0.25 
9.3 1.93 

165 29.93 
42.8 5.04 
47.3 30.33 

3.5 1.32 
6 3.24 

2.8 1.03 
0.5 0.5 

o 0 
o 0 
o 0 
o 0 

0.8 0.75 
o 0 
o 0 

167.8 29.53 
90 34.21 

268.5 14.1 

Non-vegetated 

MEAN S.E. 

0.3 0.25 
o 0 

2.5 1.89 
1.3 0.75 
0.3 0.25 
2.8 2.43 
0.8 0.25 

o 0 
0.8 0.48 

o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 

2.5 1.89 
o 0 

0.3 0.25 
0.8 0.25 
B.8 4.09 

1 
B.B 
11 

1.3 
3.3 

o 
2 

1.5 
o 
o 
o 
o 
o 
o 
1 

19.8 
28.8 

0.41 
2.32 

5.8 
0.75 
3.25 

o 
2 

0.96 
o 
o 
o 
o 
o 
o 

0.41 
5.76 
6.79 

Juncus 

MEAN S.E. 

o 0 
0.3 0.25 
2.3 0.85 

o 0 
1.5 0.65 

o 0 
1 

0.41 
o 0 
o 0 
o 0 

0.8 0.48 
o 0 
o 0 
o 0 
o 0 
o 0 

1.8 0.48 
2.3 0.85 

o 0 
1.8 0.75 

1 
6.B 2.66 

168.3 
39.3 

3.5 
7.8 
2.8 
1.3 

o 
0.3 
1.3 
0.5 

o 
o 

0.5 
0.3 

170.8 
42.8 

225.5 

31 

55.84 
6.13 
2.18 
3.12 
0.95 
1.25 

o 
0.25 
1.25 

0.5 
o 
o 

0.29 
0.25 

57.22 
7.49 

60.73 

Non-vegetated 

MEAN S.E. 

46.5 46.5 
4.3 4.25 
1.3 0.95 
0.3 0.25 

o 0 
o 0 

0.3 0.25 
o 0 
1 0.41 
o 0 

0.8 0.48 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

1.3 0.95 
1 0.41 

4.3 4.25 
0.5 0.29 

54.5 45.69 

0.3 
4.8 
0.5 
0.3 

o 
o 
o 
o 
o 
o 
1 
o 

0.3 
o 

0.3 
5.3 

7 

0.25 
1.11 
0.5 

0.25 
o 
o 
o 
o 
o 
o 

o 
0.25 

o 
0.25 
1.49 
2.65 

Juncus 

MEAN S.E. 

o 0 
0.8 0.75 

3 1.78 
o 0 

0.3 0.25 
o 0 
o 0 

0.8 0.75 
o 0 

O.S 0.5 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.8 0.75 
3 1.78 

0.5 0.5 
1 1 
o 0 

5.3 2.39 

37.3 30.92 
26.3 5.76 

0.3 0.25 
2 

2.3 .03 
1 1 
o 0 
o 0 

0.3 0.25 
0.8 0.75 

o 0 
0.3 0.25 

o 0 
o 0 

38.5 31.84 
26.5 5.85 
70.3 34.78 

Non-vegetated 

MEAN S.E. 

10.5 6.06 
10.5 10.5 
0.8 0.48 
1.3 1.25 
0.5 0.29 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 

O.B 0.48 
o 0 

11 10.34 
o 0 

23.8 16.51 

0.5 
6.8 

o 
0.5 
0.3 

o 
o 
o 
o 
o 
o 
o 
o 
o 

0.5 
6.8 

8 

0.29 
1.25 

o 
0.5 

0.25 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.29 
1.25 



APPENDIX II. FISH AND DECAPOD CRUSTCEAN DENSITIES h'II COASTALAr-v DELTA r-vVEGETATEDOPENWATER 
HABITAT IN LAVACA BAY. SUMMER 1986. 

LAVACA BAY STUDY 
NQN.VEGETATED SAMPLES COASTAL AL SITE: S DELTA SITES 
COASTAL \IS. DELTA LOCATIO'IIS 
August 19·20. 1986 Chocolate Keller Po'Mierhorn Lavaca Della Lavaca Delta lavaca Della 
Macrofaunal2.6 m sq. (n_4) Bay Bay Lake Ea .. RIver West 
Sa"1lles not paired 
SPECIES MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E. 
RSHES: 
Anchoa mitch/III 0.8 0.48 0 0 0.5 0.5 1.3 0.95 4.5 2.22 17 17 
Gobiosoma bosel 0 0 0.3 0.25 0 0 2.3 1.93 1 0.71 10 8.12 
Mugil cephalus 0 0 0 0 7.5 4.35 0 0 0 0 0 0 
Menldia beryl/Ina 0 0 0 0 0.5 0.5 5.5 5.17 0.3 0.25 0 0 
GobJonelius boIeosoma 0 0 0 0 3.25 2.63 0 0 0 0 0 0 
Symphurus pJaglusa 0 0 1 1 0.5 0.5 0 0 0.3 0.25 0.3 0.25 
Cynosc/on nebuloaus 0.3 0.25 0 0 0.75 0.48 0 0 0 0 0 0 
Achirus linea/us 0 0 0.3 0.25 0.5 0.5 0 0 0 0 0 0 
Myrophls punctatus 0 0 0 0 0 0 0.3 0.25 0 0 0.5 0.5 
Leiostomus xanthuffItJ 0 0 0 0 0.5 0.29 0 0 0 0 0 0 
Para}ichthys IethosUgma 0 0 0 0 0.25 0.25 0.3 0.25 0 0 0 0 
Cynosclon nothus 0.3 0.25 0 0 0 0 0 0 0 0 0 0 
Eucinoetomus argenteus 0 0 0 0 0 0 0.3 0.25 0 0 0 0 
Orthoprlstls chrysoptera 0 0 0 0 0.25 0.25 0 0 0 0 0 0 
Cyprinodontidae 0 0 0 0 0 0 0 0 0 0 0 0 
Gobiida.e 0 0 0.3 0.25 4.3 2.39 2.3 1.93 1 0.71 10 8. 12 
Sciaanidae 0.5 0.5 0 0 1.3 0.63 0 0 0 0 0 0 
Bait Fishes 0.8 0.48 0 0 8 4.62 1.3 0.95 4.5 2.22 17 17 
CommerciaVSports Fishes 0.3 0.25 0 0 1 0.58 0.3 0.25 0 0 0 0 
TOTAL FISHES: 1.3 0.48 1.5 1.19 15.5 8.67 9.8 5.53 6 2.12 27.8 16.02 
CR.6TACEANS: 
Penaeus setileTllS 16.8 12.01 0.5 0.5 17.5 15.19 29.5 24.97 1 0.71 20.5 17.86 
PaiaemonerBS pugio 5 3.14 0 0 0.5 0.29 8.3 8.25 0.3 0.25 0.8 0.48 
Penaeus aztecus 1.3 1.25 3.8 2.25 0.75 0.25 1.5 0.96 2.8 1.6 3 1.08 
Penaeus duorarum 1 0.58 2 1.16 3 3 1.8 1.44 0.8 0.25 0.8 0.75 
Caflinectes sapkJus 0.3 0.25 0.8 0.75 2.25 1.03 0 0 4.8 4.75 1 0.71 
Neopanope texans 0 0 0 0 0.25 0.25 1.3 0.75 0.5 0.5 4.3 2.21 
Panopeus hetbstJ/ 0 0 0 0 0 0 0 0 0 0 0.8 0.48 
Eurypanopeus depressus 0 0 0 0 0 0 0 0 0 0 0.5 0.5 
Clibanar;us vlttatus 0 0 0 0 0.25 0.25 0 0 0 0 0.3 0.25 
A.phaeus heterochaeJis 0 0 0 0 0 0 0 0 0 0 0.3 0.25 
TozBuma C8ro/ines/s 0 0 0.3 0.25 0 0 0 0 0 0 0 0 
Grass Shrimp 5 3.14 0 0 0.5 0.29 8.3 8.25 0.3 0.25 0.8 0.48 
Penaeid Shrimp 19 11.68 6.3 3.61 21.3 14.61 32.8 27.28 4.5 2.33 24.3 18.06 
lOTAL CRJSTACEANS: 24.3 13.81 7.3 3.99 24.5 15.82 42.3 36.11 10 7.22 32 17.55 
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APPENDIX III. DENSITIES OF FISHES AND DECAPOD CRUSTACEANS IN SPARnNA AND JUNCUS 
HABITAT WITHIN SITES, FALL 1985. 

LAV/>CA BAY STUDY 
Juncus vs. Spartina Chocolate Bay SMe Lavaca Deha Stte 
October 15-1B, 1985 
Macrofaunal2.6 m sq. (n:4) Juncus Sparlina Juncus Sparlina 
Samples not paired 
SPECIES MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E. 
ASHES: 
Gobiosoma bose; 16.3 5.95 15.5 5.42 25.8 5.78 23.5 8.82 
Fundulus grandis 0 0 0.3 0.25 8 7.67 12.3 5.36 
GobioneJlus bo/eosoma 0.8 0.75 6 1.68 1.5 0.87 2.8 1.B 
Anchoa mitchilli 7.5 3.66 1.3 0.75 0 0 0 0 
Symphurus plagiusa 0 0 1.3 0.25 1.B 1.44 3 1.47 
Adina xenica 0 0 0 0 4.8 4.42 0 0 
Cynoscion nebuJosus 1.5 0.87 0.8 0.48 0 0 0.5 0.5 
Fundulus pu/versus 0 a 0 a 1 1 0 a 
Fundulus simi/is 0 0 0 0 1 1 a 0 
Gobissox strumosus 0 0 0 0 0 0 1 0.41 
Sphoeroides parvus 0.3 0.25 0.3 0.25 0 0 0.3 0.25 
Syngnathus Jouisianae 0 0 0.5 0.29 0 a 0.3 0.25 
Cyprinodon variegatus 0 0 0 0 0.3 0.25 0.3 0.25 
Microgobius gul05u5 0.5 0.5 0 0 0 a 0 0 
Mugil cephalus a 0 0.5 0.29 0 a 0 0 
Eucinostomu5 argenteus a 0 0.3 0.25 0 a a a 
Lagodon rhomboides 0 a 0.3 0.25 a 0 a 0 
Menidia beryllina 0 a 0.3 0.25 0 0 a a 
Monacanthus hispidus 0 a 0 a 0 0 0.3 0.25 
Myrophis punctatus 0 a 0 a 0.3 0.25 0 a 
Paralichthys lethostigma 0 0 0 0 0 0 0.3 0.25 
Poecilia latipinna 0.3 0.25 a 0 0 0 0 0 
Syngnathus scovelli 0.3 0.25 0 0 0 0 0 0 
Cyprinodontidae 0 0 0.3 0.25 15 13.02 12.5 5.3 
Gobiidae 17.5 5.56 21.5 6.9 27.3 5.62 26.3 10.36 
Sciaenidae 1.5 0.87 0.8 0.48 a a 0.5 0.5 
Bait Fishes 7.5 3.66 2 1.08 a 0 a a 
Commercial Sports Fishes 1.5 0.87 0.8 0.48 0 0 0.8 0.48 
TOTAL ASHES: 27.3 3.54 27 7.74 44.3 10.14 44.3 11.24 
CRLSTACEANS: 
PaJaemonetes pugio 24.5 8.26 8.3 1.65 59.8 17.96 120.8 15.41 
Callinectes sapidus 29.8 7.54 13.8 4.55 56.8 9.74 35 15.98 
Penaeus duorsrum 18.5 6.7 30.8 6.76 19 5.92 17 3.39 
Penaeus aztecus 7 3.24 3.5 1.04 12 4.55 28.8 9.99 
Penaeus sstiferus 6.5 3.66 11.3 3.71 2 1.08 2 2 
Neopanope texana 1 0.58 0 a 7.8 4.37 6 2.48 
Palaemonetes vulgaris 0.3 0.25 0.5 0.29 0 0 5.5 3.28 
Hippolyte zosterico/a 0 0 4.3 1.55 0 0 0 a 
Palaemonetes intermedius 0.3 0.25 0.5 0.5 0 0 2 0.71 
Clibanarius vittatus 0 0 0 0 1.3 0.48 1 0.41 
T OZBuma caro/inesis 0.3 0.25 2 0.82 0 0 0 0 
Eurypanopeus depressus a a 0 a 0 0 0.5 0.5 
Alphaeus heterochaelis 0.3 0.25 0 0 a a 0 a 
Grass Shrimp 25 8.24 9.3 .89 59.8 17.96 128.3 16.39 
Penaeid Shrimp 32 7.94 45.5 9.84 33 9.51 47.8 13.83 
TOTAL CRUSTACEANS: 88.3 9.91 74.8 13.49 158.5 27.31 218.5 9.46 
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APPENDIX III. DENSITIES OF FISHES AND DECAPOD CRUSTACEANS IN SPARTINA AND JUNCUS 
HABITAT WITHIN SITES, SPRING 1986. 

LAVACA BAY STUDY 
Spartina VS. Juncus Chocolale Bay Site Lavaca Delta S~e 
May 28-29, 1986 
Macrolaunal2.6 m sq. (n=4) Juncus Spartina Juncus Spattina 
Paired Samples 
SPECIES MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E. 
FISHES: 
Lagodon rhomboides 0.5 0.29 1 0.41 1.5 0.65 10.5 6.04 
Gobiosoma bosci 6.3 3.88 1 0.71 2.3 0.85 1 0.71 
Fundulus grandis 3 2.68 2.3 1.32 1 0.41 1 0.71 
Anchoa mftchilli 3 3 1.8 1.03 0.3 0.25 0 0 
Paralichthys lethostigma 0.5 0.29 0.5 0.29 1 1 1.3 0.63 
Bairdiella chrysoura 0 0 1.8 1.18 0 0 0 0 
Cyprinodon variegatus 0 0 0 0 0.8 0.48 0.5 0.5 
Brevoortia patronus 0.5 0.5 0 0 0 0 0.3 0.25 
Mugil cephaJus 0.5 0.29 0.3 0.25 0 0 0 0 
Orthopristis chrysoptera 0 0 0 0 0 0 0.8 0.48 
Archosargus probatacephalus 0 0 0.3 0.25 0 0 0 0 
Leiostomus xanthurus 0 0 0.3 0.25 0 0 0 0 
Menidia berylJina 0.3 0.25 0 0 0 0 0 0 
Syngnathus louisianse 0 0 0.3 0.25 0 0 0 0 
Cyprinodontidae 3 2.68 2.3 1.31 1.8 0.48 1.5 0.65 
Gobildae 6.3 3.88 1 0.71 2.3 0.85 1 0.71 
Sciaenidae 0 0 2 1.41 0 0 0 0 
Bait Fishes 4 3.03 3 1.22 1.8 0.75 10.5 6.03 
Commercial Sports Fishes 0.5 0.29 0.5 0.29 1 1 1.3 0.63 
TOTAL FISHES: 14.5 3.5 9.3 0.75 6.8 2.66 15.3 6.57 
CRUSTACEANS: 
PaJaemonetes pugio 357.5 148.7 224 61.56 168.3 55.84 84.8 13.12 
Penaeus aztecus 32.8 13.55 58.8 14.33 39.3 6.13 19.8 7.66 
Penaeus setiferus 16.8 8.89 34 15.48 3.5 2.18 0.8 0.75 
CaJlinectes sapidus 7 2.04 3.3 0.48 7.8 3.12 3.3 1.03 
Neopanope texans 1.3 0.75 0 0 2.8 0.95 3.5 2.60 
Palaemonetes intermedius 0.5 0.5 1.3 1.25 1.3 1.25 0.5 0.5 
Clibanarius viNatus 0 0 1.3 0.63 0.5 0.29 0.5 0.29 
Panopeus herbstii 0 0 0 0 0 0 2 2 
Eurypanopeus depress us 0 0 0 0 0 0 1.3 1.25 
PaJaemonetes vulgaris 0 0 0 0 1.3 1.25 0 0 
Aphaeus heterochaelis 0 0 0.3 0.25 0.3 0.25 0 0 
Sesarma reticulatum 0 0 0 0 0.5 0.5 0 0 
Menippe mercenaria 0 0 0 0 0.3 0.25 0 0 
Grass Shrimp 358 148.28 225.3 61.74 170.8 57.22 85.3 12.69 
Penaeid Shrimp 49.5 15.97 92.8 25.52 42.8 7.49 20.5 7.8 
TarALCRUSTACEANS: 415.8 156.24 322.8 86.32 225.5 60.73 116.3 19.56 
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APPENDIX IV. FISH AND DECAPOD CRUSTACEAN DENSfTlES BEFORE FlOODING IN LAVACA RIVER DaTA MARSHES DURING OCTOBER 1986 (FlOOD .1). 

LAVACABAYSTUDY 
FRESHENNl EVENT ~E 
BERJRE EVENT 
Macrofauna/2.6 m sq. (n_4) 
October 21·22, 1986 

SPECIES 
FISHES: 
GctJ/os()ma bosel 
Anello_ mnchl/I/ 
Cyprlnoclon varlBgatus 
Fundulus vandls 
Menldla beryl/ina 
MIcrogobius gu/osus 
Para//chthys IBthostlgma 
Symphurus p/aglusa 
Cynoocion nsb<J/osus 
Gobionellus boIeosoma 
Syngnathus scovell; 
Achlrus Ilneatus 
Fundulus pulwNeus 
Syngnathus 110_ 
Cffharlcthys sp/lopt8flJs 
Goblo6oma robf.JSIum 
Lagodon rhomboldo6 
LeJostomus xarthurus 
Mlcropogonias fJndulatus 
Cyprinodontidae 
Gobildae 
Sciaenidae 
Bait Fishes 
Commercial Sports FIshes 
TOTAL FISHES: 
CRUSTACEANS: 
Palaemonetes pugio 
Penaeus set/feTus 
CaliinBctBS sapidvs 
Penaeus aztBCUS 

NBopanops texana 
Penaeus duorarum 
Paiaemonetes intermedius 
Panopeus herbstil 
PaJa8lTlonetes vulgaris 
$esarma reticulatum 
Rhithropanopeus harrisii 
(kamlnax 
Xanthida8, unknown species 
Grass Shrimp 
Penaeid Shrimp 
TOTAL CRUSTACEANS: 

LOWER DELTA 

INNER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

13.5 8.45 
o 0 

13.8 8.51 
6 4_71 

1.5 1.5 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

19.8 10.31 
13.5 8.45 

o 0 
o 0 
o 0 

34.8 5.6 

51 17.57 
5 2.2 
3 

0.41 
o 0 

0.5 0.5 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

51 17.57 
6.5 2.53 

60.5 18.98 

MEAN S.E. 

4 3.08 
5 4.06 
o 0 
o 0 

0_3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 
4 3.08 
o 0 
5 4.06 
o 0 

9.5 6.86 

0.5 0.5 
6.5 2.47 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0_5 0.5 
6.5 2.47 

7 2.86 

OUTER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

59.8 31.91 
o 0 
o 0 

1.8 .44 
o 0 
o 0 
o 0 

0.3 0.25 
0.5 0.29 
0.5 0.29 
0.3 0.25 

o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 

1.8 1.44 
60.3 32.2 

0.5 0.29 
o 0 

0.5 0.29 
63.3 32.21 

65.8 5.81 
6.3 6.25 
3.5 2.22 
2.3 1.65 
2.5 1.89 
0.5 0.5 
0.3 0.25 

o 0 
o 0 

0.5 0.5 
0.3 0.25 
0.3 0.25 

o 0 
66 5.96 

9 8.35 
82 10.52 

MEAN S.E. 

14.5 6.81 
o 0 
o 0 
o 0 
o 0 

1.3 1.25 
o 0 

0.5 0.5 
o 0 

0.3 0.25 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 

0.3 0.25 
0.3 0.25 

o 0 
o 0 
o 0 

16.3 8.23 
o 0 

0.3 0.25 
o 0 

17.3 8.56 

o 0 
2 0.71 

0.3 0.25 
o 0 

1.3 1.25 
o 0 

0.8 0.75 
1.8 1.44 

o 0 
o 0 
o 0 
o 0 
o 0 

0.8 0.75 
2 0.71 
6 1.22 

UPPER DELTA 

INNER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

31 7.49 
0.5 0.5 

o 0 
o 0 
o 0 
o 0 

0.8 0.48 
o 0 
o 0 
o 0 

0.5 0.29 
o 0 

0.5 0.5 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.5 0.5 
31 7.49 
o 0 

0.5 0.5 
0.8 0.48 

33.3 8.62 

16 B.38 
2.8 0.75 
4.B 0.63 
3.8 2.25 

1 0.58 
0.8 0.75 
0.5 0.29 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

16.5 8.37 
7.3 2.5 

29.5 9.94 

MEAN S.E. 

9.5 7.01 
68 61.71 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
0.3 0.25 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

9.5 7.01 
0.5 0.5 
68 61.71 
0.5 0.29 

78.5 69.28 

o 0 
0.8 0.75 
0.3 0.25 

o 0 
0.3 0.25 

o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.8 0.75 
1.5 0.5 

OUTER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

36.3 12.64 
2.5 2.18 
0.3 0.25 

o 0 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.5 0.29 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
36.3 12.64 

o 0 
2.5 2.18 

o 0 
39.8 13.86 

140.5 56.82 
5.5 1.44 
7.3 2.87 

4 1.35 
0.3 0.25 
0.3 0.25 
0.5 0.5 

o 0 
0.5 0.5 

o 0 
o 0 
o 0 

0.3 0.25 
141.5 56.35 

9.8 1.93 
159 52.57 

MEAN 

8.3 
1.5 

o 
o 
o 
o 
o 
o 
o 
o 
o 

0.3 
o 
o 
o 
o 
o 
o 

0.3 
o 

8.3 
0.3 
1.5 

o 
10.3 

S.E. 

3.94 
1. 19 

o 
o 
o 
o 
o 
o 
o 
o 
o 

0.25 
o 
o 
o 
o 
o 
o 

0.25 
o 

3.94 
0.25 
1. 1 9 

o 
4.77 

0.3 0.25 
1.8 0.63 
0.5 0.29 
0.3 0.25 
0.3 0.25 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
2.3 0.85 

3.25 0.85 



APPENDIX IV. FISH AND DECAPOD CRUs[ ACEAN DENSITIES AFlER FLOODING IN LAVACA RIVER DELTA MARSHES DURING OCTOBER 1986 (FLOOD.I). 

LAVACA SAY sruDY 
FRESI£NtlG EVENT ctIE 
AFTEREVENT LOWER DELTA UPPER DELTA 
Macrofaunal2.6 m sq. (nz4) 
November 3-6, 1986 INNER MARSH OUTER MARSH INNER MARSH OUTER MARSH 

VEGETATED NON-VEG VEGETATED NON-VEG VEGETATED NON-VEG VEGETATED NON-VEG 

SPECIES MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E. MEAN SE. MEAN S.E. MEAN S.E. MEAN S.E. 
FISHES: 
Gobiosoma bosei 50 11.2 2 0.82 21.3 8.5 6 3.24 37.3 5.07 3.5 1.32 39.8 10.13 2 0.71 
Anehoa mlchi/Ii 1 0.71 67.8 52.8 0 0 0.5 0.29 10.5 10.5 16 7.72 10.8 6.97 7 3 
Mieropogonias uniN/atus 0 0 13 6.42 0.8 0.75 0.8 0.75 0 0 0 0 0.5 0.5 0 0 
Syngnsthus scov9lli 0 0 0.3 0.25 0.3 0.25 0 0 1.8 1.18 0.3 0.25 1.5 0.96 0 0 
FuniN/us grsnds 2.5 1.66 0 0 0 0 0 0 0.3 0.25 0 0 0.3 0.25 0 0 
Msnidia b9ryllina 0 0 0.3 0.25 0 0 0 0 0 0 0 0 0.8 0.75 0.3 0.25 
GobiOO6llus bol6osoma 0.5 0.5 0.3 0.25 0 0 0.3 0.25 0 0 0 0 0 0 0 0 
Cyprinodon variBgatus 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cynoscion nebulosus 0.3 0.25 0.3 0.25 0.3 0.25 0 0 0 0 0 0 0 0 0 0 
Eucinos*>lnus argenI6us 0 0 0 0 0 0 0.5 0.5 0 0 0 0 0 0 0.3 0.25 
UnImown 6sh speci6s 0 0 0.5 0.5 0 0 0.3 0.25 0 0 0 0 0 0 0 0 
Fundulus pulverB<JS 0 0 0 0 0 0 0 0 0.5 0.5 0 0 0 0 0 0 
Symphurus p/agiusa 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0.5 0 0 
Microgobius gu/osus 0 0 0.3 0.25 0 0 0 0 0 0 0 0 0 0 0 0 
Mugil eephalus 0 0 0.3 0.25 0 0 0 0 0 0 0 0 0 0 0 0 

W Paralichthys 16lhosligma 0 0 0 0 0 0 0.3 0.25 0 0 0 0 0 0 0 0 0> Cyprinodontidae 3.5 2.6 0 0 0 0 0 0 0.8 0.75 0 0 0.3 0.25 0 0 
Gobjjdae 50.5 11.43 2.5 0.87 21.3 8.5 6.3 3.47 37.3 5.07 3.5 1.32 25.5 11.91 2 0.71 
Sciaenidae 0.3 0.25 13.3 6.57 1 0.71 0.8 0.75 0 0 0 0 0.5 0.5 0 0 
Bait Fishes 1 0.71 68 52.7 0 0 0.5 0.29 10.5 10.5 16 7.72 10.8 6.97 7 3 
Commercial Sports Fishes 0.3 0.25 0.3 0.25 0.3 0.25 0.3 0.25 0 0 0 0 0 0 0 0 
FISH TOTALS: 55.3 13.14 84.8 54.64 22.5 9.44 8.5 4.27 50.3 12.09 19.8 8.86 54 16.14 9.5 3.43 
CfUSfACEANS: 
PallJ8fT1OfIf1lBs pugio 153 49.12 0.3 0.25 36.5 26.75 0 0 47.5 26.78 0 0 115.5 63.09 0 0 
Callinecl8S sapirJus 4.3 0.85 0 0 5 3.19 1.3 0.48 2.5 1.32 0.3 0.25 103.8 97.78 0 0 
Penaeus sstif9flJS 1.3 0.48 1.8 1.75 8 5.66 0.8 0.48 1.3 0.95 0.3 0.25 2.5 0.65 2 1.41 
Penaeus azlecus 2.3 0.85 0.8 0.48 0.3 0.25 0.3 0.25 1.5 0.65 0.3 0.25 2.5 0.65 0.3 0.25 
RhithropanDp6Us ha"isii 0.5 0.5 0 0 3.8 2.17 0.3 0.25 1.3 0.75 0 0 0.3 0.25 0 0 
Pala9fTlOfl81es inlBmlBdus 0 0 0 0 0 0 0 0 2.5 1.04 0 0 2 2 0 0 
Penaeus duorarum 0.3 0.25 0 0 1.3 1.25 0.8 0.75 0.5 0.5 0 0 0.8 0.48 0 0 
Sesarma reticula tum 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 
NBOpBn0p8lexana 0 0 0 0 0 0 0.3 0.25 0 0 0 0 0.3 0.25 0 0 
Xanthidao, unknown species 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0.25 0.3 0.25 
Grass Shrimp 153 49.12 0.3 0.25 36.5 26.75 0 0 50 26.03 0 0 117.5 63.26 0 0 
Penaeid Shrimp 3.8 1.31 2.5 1.89 9.5 5.85 1.8 1.18 3.3 1.18 0.5 0.5 5.8 0.75 2.3 1.31 
CAUSfACEAN TOTALS: 161.5 48.74 2.8 2.14 55.8 31.86 3.5 0.65 57 26.59 0.8 0.75 227.8 78.27 2.5 1.32 
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APPENDIX IV. FISH AND DECAPOD CRUSTACEAN DENSrTlES BEFORE FLOODING IN LAVACA RIVER DELTA MARSHES DURING MAY 1987 (FLOOD 1/2). 

LAVACA BAY snJOV 
FRESHENNG EVENT 1'MJ 
BEFORE EVENT 
Macrofaunal2.6 m sq. (n-4) 
May 12·13, 1987 

SPECIES 
RSHES: 
Br6voortia palronus 
Anchoa mltchlill 
Cyprlnodon varIBgatus 
Lagodon _Ides 
MenkJia bluylllna 
Myrophls punctatus 
Mugl/ cepha/us 
Fundulus grandis 
LeJ06tomus xsnthurus 
Ad/nia )lenn 
GobkJsoma bose; 
Gobi060ma roblJ6lum 
MlcropogonJas uncAllatus 
Anus (slis 
Membru martinica 
Sclasnopo oceIlatus 
Ste/uter lanceo/atuB 
Gobl6sox stTumosus 
Hyporhamphus unlfasclalUs 
leta/tiTus furcatus 
Parallchthys IBlhostigma 
Sphoeroldes parvus 
Syngnathus Ioulslanae 
Syngnathus scovell; 
Synodus /oetens 
Unknown fish species 
Cyprlnodontidae 
Goblldae 
Sclaenldae 
Bait Fishes 
Commercial Spons Ashes 
FISH TOTALS: 
CRJSTACEANS: 
Palaemonet66 pugio 
Penaeus azt6CUS 
Callinectes sapldus 
Rhlthropanopeus harrlssl 
NeopanqJe lexana 
Clibanarlus vittatus 
PalafHTJOMt9s intermedius 
Pena9idae 
Palaemonidae 
CFUSTACEANTOTALS: 

LOWER DELTA 

INNER MARSH 
VEGETATED NON·VEG 

MEAN S.E. 

10.3 10.25 
1.3 0.95 
7.8 7.42 
0.8 0.75 

1 0.71 
0.8 0.75 
3.8 2.17 
0.5 0.29 
0.5 0.29 

2 2 
o 0 
o 0 
o 0 
o 0 
o 0 
a 0 
a 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.5 0.5 
10.3 7.11 

o 0 
0.5 0.29 
5.8 2.68 

o 0 
29 12.56 

52 17.65 
20 5.93 
2.5 0.87 
0.5 0.29 

o 0 
o 0 
o 0 

52 17.65 
20 5.93 
75 19.99 

MEAN S.E. 

23.3 15.4 
1 0.71 
o 0 
o 0 
o 0 

0.3 0.25 
0.5 0.29 

o 0 
2 1.15 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
0.5 0.5 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

2.8 1.6 
1.5 0.65 
0.3 0.25 

27.8 16.68 

0.5 0.29 
5.8 3.75 

o 0 
o 0 
o 0 
o 0 
o 0 

0.5 0.29 
5.8 3.75 
8.3 3.59 

OUTER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

9.3 7.11 
2 1.35 
o 0 

6.3 2.32 
o 0 
3 2.68 
o 0 
o 0 
o 0 
o 0 

0.8 0.48 
2.5 2.5 

o a 
o 0 

1.5 1.5 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.5 0.5 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 

3.3 2.29 
o 0 

8.3 2.78 
0.5 0.5 

26.3 5.72 

112.8 38.54 
64 15.31 

8.8 1.75 
1.8 1.1 1 
0.5 0.5 
0.8 0.48 

o 0 
112.8 38.54 

64 15.31 
188.5 49.84 

MEAN S.E. 

21 21 
0.71 

o 0 
0.3 0.25 

o 0 
0.5 0.29 

o 0 
o 0 

0.8 0.75 
o 0 

0.8 0.75 
o 0 

0.5 0.29 
1 1 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.8 0.75 
1.5 0.65 
1.3 0.63 

o 0 
26 22.7 

o 0 
13.5 2.36 

0.3 0.25 
0.3 0.25 
0.3 0.25 

o 0 
o 0 
o 0 

13.5 2.36 
14.3 2.84 

UPPER DELTA 

INNER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

0.71 
1.5 0.87 

o 0 
0.5 0.5 

o 0 
0.8 0.75 
0.3 0.25 
0.8 0.75 

o 0 
0.8 0.75 

o 0 
o 0 

0.5 0.5 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o a 

0.3 0.25 
o 0 
o 0 

1.5 1.5 
o 0 

0.8 0.75 
2.3 0.85 
0.3 0.25 
6.5 1.44 

30.3 16.98 
9.3 3.2 

5 2.08 
o 0 

0.5 0.5 
o 0 

0.5 0.5 
30.8 16.99 

9.3 3.2 
45.5 22.03 

MEAN S.E. 

0.5 0.5 
0.5 0.5 

o 0 
o 0 

2.5 1.44 
0.5 0.29 

o 0 
1.5 0.87 

o 0 
o 0 

0.3 0.25 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 
o a 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

1.5 0.87 
0.3 0.25 
0.3 0.25 
0.5 0.5 

o 0 
6 2.68 

0.3 0.25 
7.8 3.2 
3.8 1.44 

o 0 
0.3 0.25 

o 0 
o 0 

0.3 0.25 
7.8 3.2 
12 5.02 

OUTER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

o 0 
18.8 15.85 

0.5 0.5 
0.3 0.25 

1 0.71 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
o 0 

0.3 0.25 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.8 0.75 
0.3 0.25 
0.3 0.25 
19 15.8 
o 0 

21.8 15.88 

26.3 18.39 
1.3 1.25 
4.5 1.66 

o 0 
o 0 
o 0 
o 0 

26.3 18.39 
1.3 1.26-
32 19.97 

MEAN S.E. 

5.5 5.5 
14 13.67 
o 0 
o 0 

3.3 2.93 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 

0.5 0.29 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 

0.5 0.29 
14.3 13.59 

o 0 
24.3 18.59 

0.5 0.5 
0.8 0.75 

2 0.91 
o 0 

0.3 0.25 
o 0 
o 0 

0.5 0.5 
0.8 0.75 
3.5 2.25 
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APPENDIX~. FISH AND DECAPOD CRUSTACEAN DENSITIES AFTER FLOODING IN LAVACA RIVER DELTA MARSHES DURING MAY 1987 (FLOOD Me). 

LAVACA BAY STUDY 
FRESHENIIIG EVENT TWO 
AFTER EVENT 
Macrofauna!2.6 m sq. (n-4) 
May 25·26, 1987 

SPECIES 
ASHES: 
Ancho<I mhchll/I 
Go/)Iosoma bose; 
Brevoortla patronus 
Cyprlnodon varlega/us 
Fundulus grandis 
Gobiesox strumosus 
Mugl cephalus 
LeioBlomus xanthurus 
Balhygobius soporator LB(JOdon _Ides 
AlcropogonJas undulaJus 
MyrophIs puncta/us 
Msnldla beryl/Ina 
BaI_I18 chrytlOura 
Cyncec/on nebu/osus 
Syngnathus JouJsJanae 
~saurus 
Sphoeroldes_ 
Sfrongylura marina 
Aclna XlKJica 
AnguHJa rostrats 
Arius fBlIs 
LepIsosteus oculaWs 
Opsanus beta 
Orthoprlsl/s chrysopt.,a 
Syngnathus IIorid .. 
Cyprinodontldae 
Gobiidae 
Sciaenidaa 
Bait Fishes 
Commercial Spons Fishes 
ASH TOTALS: 
CR.STACEANS: 
PaJa""""""ss pug/o 
Penaeus azt9cus 
CBI/InBct66 sapldus 
Rhithropanopeus harr/Sii 
Penaeus s9tlterus 
Neopanope texans 
PalaemoneteB kJtermed/us 
Grass Shrimp 
Pan.oId Shnmp 
CRJSTACEANTOTAlS: 

LOWER DELTA 

INNER MARSH 
VEGETATED NON·VEG 

MEAN S.E. 

0.8 0.75 
o 0 
o 0 
6 4.34 

4.5 2.18 
o 0 

2.3 1.03 
o 0 
o 0 

0.3 0.25 
0.5 0.5 

o 0 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 

10.5 6.3 
o 0 

0.5 0.5 
3.3 1.8 

o 0 
14.8 5.07 

89 27.7 
17 3.34 

1 0.41 
o 0 

0.3 0.25 
o 0 
o 0 

89 27.7 
17.3 3.15 

107.3 30.86 

MEAN S.E. 

0.5 0.29 
o 0 

0.8 0.75 
o 0 
o 0 
o 0 
2 1.08 

0.3 0.25 
o 0 

0.3 0.25 
2.5 1.89 
0.8 0.48 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

2.8 1.8 
2.8 1.11 

o 0 
7 1.35 

0.5 
7.8 
0.5 

o 
o 
o 
o 

0.5 
7.8 
8.8 

0.5 
1.8 
0.5 

o 
o 
o 
o 

0.5 
1.8 

2.53 

OUTER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

3.5 3.18 
15.5 8.97 

0.3 0.25 
o 0 
o 0 

1.8 1.44 
0.8 0.75 
3.3 3.25 
5.3 5.25 
2.8 0.75 

o 0 
0,8 0.48 

o 0 
o 0 
o 0 
o 0 
o 0 

0.8 0.75 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
o 0 

0.3 0.25 
o 0 

21 10.98 
3.3 3.25 

7 4.67 
o 0 

35.5 17.39 

43 14.05 
28.8 12.54 

3.8 0.63 
0.5 0.29 
3.5 3.5 

o 0 
o 0 

43 14.05 
32.3 13.48 
79.5 27.33 

MEAN S.E. 

29.5 23.03 
3.5 2.87 

o 0 
o 0 
o 0 

0.3 0.25 
o 0 

0.5 0.5 
o 0 
o 0 

0.5 0.5 
0.5 0.29 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 

3.5 2.87 
0.58 

29.5 23.03 
o 0 

35.3 22.07 

0.3 
8.5 
0.3 
0.5 
0.5 

o 
o 

0.3 
9 

10 

0.25 
3.12 
0.25 

0.5 
0.29 

o 
o 

0.25 
3.34 
3.74 

UPPER DELTA 

INNER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

2.3 1.31 
21 21 
1.8 1.44 
9.3 3.52 
6.5 4.27 

o 0 
0.5 0.29 
0.5 0.29 

o 0 
1 0.58 
o 0 
o 0 
o 0 

1.8 1. 75 
o 0 

1.3 1.25 
o 0 
o 0 

0.3 0.25 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

16 6.92 
21 21 

2.3 1.6 
3.8 2.17 

o 0 
46.3 21.98 

67.8 35.79 
8.3 2.39 
5.5 3.84 
7.8 7.75 

o 0 
o 0 

0.5 0.5 
68.3 35.48 

8.3 2.39 
89.8 46.86 

MEAN S.E. 

61.3 21.13 
3.5 2.6 

3 2.68 
15.3 8.86 

0.3 0.25 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 

1.3 0.48 
o 0 
o 0 
o 0 
o 0 
1 0.58 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 

15.5 9.03 
3.5 2.6 

o 0 
61.5 21 

o 0 
86 16.13 

0.3 
7.8 

3 
1.5 

o 
o 
o 

0.3 
7.8 

12.5 

0.25 
1.75 
1.58 

1.5 
o 
o 
o 

0.25 
1.75 
2.53 

OUTER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

55.5 39.38 
6.8 1.65 
2.3 2.25 
0.3 0.25 

o 0 
6 3.46 

0.3 0.25 
1 1 
o 0 

0.5 0.29 
o 0 
o 0 
o 0 
o 0 

1.3 0.75 
o 0 
o 0 
o 0 

0.5 0.29 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
6.8 1.65 
2.3 1.65 

56.3 39.15 
1.3 0.75 

74.3 42.82 

82.8 
11.8 
5.8 
0.5 

o 
1.3 
0.5 

83.3 
11.8 

102.5 

62.8 
3.09 
3.38 

0.5 
o 

1.25 
0.5 

62.72 
3.09 
68.1 

MEAN S.E. 

18.5 2.1 
20.5 16.89 

27 24.09 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
0.3 0.25 
0.3 0.25 

3 3 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

20.5 16.89 
0.3 0.25 

18.8 2.02 
o 0 

69.8 39.53 

0.3 
11 

o 
o 

1.3 
o 

0.3 

" 13.5 

0.25 
3.69 

o 
o 
o 

0.95 
o 

0.25 
3.89 
4.99 
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APPENDIX IV. FISH AND DECAPOD CRUSTACEAN DENSrTlES BEFORE FLOODING IN LAVACA RIVER DELTA MARSHES DURING MAY·JUNE 1987 (FLOOD 03). 

LAVACA BAY SlUDY 
FRESHENING EVENT THREE 
BEFORE EVENT 
Macrofauna/2.6 m sq. (n_4) 
May 25·26. 1987 

SPECIES 
FISHES: 
Anchoa mhchllll 
Gobiosoma bosel 
Brevoortia patronus 
Cyp.1nodon varlegatus 
Fun "Bna. 
GobI6.. . . strumoBUS 

Mugll cephaIus 
Leiostomus xadhurus 
Balhygobius SOfKI'ator 
Lagodon _Ides 
~/as undulatus 
Myraphls puncta/us 
Monidla beryl/Ina 
BalrclelJa chrysoura 
Cynosclon nebu/osus 
SyngnattJus louisiana. 
Elops saufUS 
Sphoo- patVUS 
StrongyJura marina 
Adina xenica 
Anguilla. rostrals 
Arius felis 
Lepisosteus oculalus 
Opsanus beta 
Dnhop,/st/s chrysop,.,a 
Syngnathus //orldae 
Cyprinodon1idae 
Gobiidae 
Sciaenkiae 
Bait Fishes 
Commercial Sports Rshes 
FISH TOTALS: 
CR.STACE'ANS: 
Pata_es pugio 
Penaeus azt9CUS 
Ca/llnact .. sapldus 
RhIlhropanopevs ha"is;; 
PenatlUS setilerus 
Neopanope texans 
Palaemonetes intermedius 
Grass Shrimp 
Penaeid Shrimp 
CFUSTACEANTOTALS: 

LOWER DELTA 

INNER MARSH 
VEGETATED NON·VEG 

MEAN S.E. 

0.8 0.75 
o 0 
o 0 
6 4.34 

4.5 2.18 
o 0 

2.3 1.03 
o 0 
o 0 

0.3 0.25 
0.5 0.5 

o 0 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 

10.5 6.3 
o 0 

0.5 0.5 
3.3 1.8 

o 0 
14.8 5.07 

89 27.7 
17 3.34 

1 0.41 
o 0 

0.3 0.25 
o 0 
o 0 

89 27.7 
17.3 3.15 

107.3 30.86 

MEAN S.E. 

0.5 0.29 
o 0 

0.8 0.75 
o 0 
o 0 
o 0 
2 1.08 

0.3 0.25 
o 0 

0.3 0.25 
2.5 1.89 
0.8 0.48 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

2.8 1.8 
2.8 1. 11 

o 0 
7 1.35 

0.5 0.5 
7.8 1.8 
0.5 0.5 

o 0 
o 0 
o 0 
o 0 

0.5 0.5 
7.8 1.8 
8.8 2.53 

OUTER MARSH 
VEGETATED NON·VEG 

MEAN S.E. 

3.5 3.18 
15.5 8.97 

0.3 0.25 
o 0 
o 0 

1.8 1.44 
0.8 0.75 
3.3 3.25 
5.3 5.25 
2.8 0.75 

o 0 
0.8 0.48 

o 0 
o 0 
o 0 
o 0 
o 0 

0.8 0.75 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
o 0 

0.3 0.25 
o 0 

21 10.98 
3.3 3.25 

7 4.67 
o 0 

35.5 17.39 

43 14.05 
28.8 12.54 

3.8 0.63 
0.5 0.29 
3.5 3.5 

o 0 
o 0 

43 14.05 
32.3 13.48 
79.5 27.33 

MEAN S.E. 

29.5 23.03 
3.5 2.87 

o 0 
o 0 
o 0 

0.3 0.25 
o 0 

0.5 0.5 
o 0 
o 0 

0.5 0.5 
0.5 0.29 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 

3.5 2.87 
0.58 

29.5 23.03 
o 0 

35.3 22.07 

0.3 0.25 
8.5 3.12 
0.3 0.25 
0.5 0.5 
0.5 0.29 

o 0 
o 0 

0.3 0.25 
9 3.34 

10 3.74 

UPPER DELTA 

INNER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

2.3 1.31 
21 21 
1.8 1.44 
9.3 3.52 
6.5 4.27 

o 0 
0.5 0.29 
0.5 0.29 

o 0 
0.58 

o 0 
o 0 
o 0 

1.8 1.75 
o 0 

1.3 1.25 
o 0 
o 0 

0.3 0.25 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

16 6.92 
21 21 
2.3 1.6 
3.8 2.17 

o 0 
46.3 21.98 

67.8 35.79 
8.3 2.39 
5.5 3.84 
7.8 7.75 

o 0 
o 0 

0.5 0.5 
68.3 35.48 

8.3 2.39 
89.8 46.86 

MEAN S.E. 

61.3 21.13 
3.5 2.6 

3 2.68 
15.3 8.86 

0.3 0.25 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 

1.3 0.48 
o 0 
o 0 
o 0 
o 0 
1 0.58 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 

15.5 9.03 
3.5 2.6 

o 0 
61.5 21 

o 0 
86 16.13 

0.3 0.25 
7.8 1.75 

3 1.58 
1.5 1.5 

o 0 
o 0 
o 0 

0.3 0.25 
7.8 1.75 

12.5 2.53 

OUTER MARSH 
VEGETATED NON-VEG 

MEAN S.E. 

55.5 39.38 
6.8 1.65 
2.3 2.25 
0.3 0.25 

o 0 
6 3.46 

0.3 0.25 
1 

o 0 
0.5 0.29 

o 0 
o 0 
o 0 
o 0 

1.3 0.75 
o 0 
o 0 
o 0 

0.5 0.29 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
6.8 1.65 
2.3 1.65 

56.3 39.15 
1.3 0.75 

74.3 42.82 

82.8 62.6 
11.8 3.09 
5.8 3.38 
0.5 0.5 

o 0 
1.3 1.25 
0.5 0.5 

83.3 62.72 
11.6 3.09 

102.5 66.1 

MEAN S.E. 

18.5 2.1 
20.5 16.89 

27 24.09 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
0.3 0.25 
0.3 0.25 

3 3 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

20.5 16.69 
0.3 0.25 

16.8 2.02 
o 0 

69.8 39.53 

0.3 0.25 
11 3.69 

o 
o 0 
o 0 

1.3 0.95 
o 0 

0.3 0.25 
11 3.89 

13.5 4.99 
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APPENDIX W. FISH AND DECAPOD CRUSTACEAN DENSfTlESAFTER FLOODING IN LAVACA RWER DELTA MARSHES DURING MAY·JUNE 1987 (FLOOD ;13). 

LAVACABAYSTUDY 
FRESHENING EVENT THREE 
AFTER EVENT 
Macrofauna/2.6 m sq. (n_4) 
June 11-12, 1987 

SPECIES 
ASHES: 
BrflllOOrtia patronus 
Anchoa mhchilll 
Gobiosoma bosei 
Balrdella chrysOura 
Fundulus grandis 
Myrophls punct.tus 
Lefoslomus xanthurus 

Lagodon -­Cyprtnodon var»gatus 
r.tJgIt cephalus 
Fundulus pu""""",, 
M/CropOgOIIIBB undu/atus 
SyngnaIhu8 scoveIH 
Monld/a bsry_ 
Cltharlcthys spltapt6fU8 
Bops saurus 
Pa,aJ/cl"lhys _gma 
GobIesox strumoBUS 
Archosargus probatocephaJus 
AsIroSCOpus y-graacum 
Cyprinodontldae 
Gobiidae 
Sclaonldae 
Bait Fishes 
Commercial Sports Fishes 
FISH TOTALS: 
CFUrrACEANS: 
Pa/a"""""" ... pugio 
Penaeus aztecus 
eaHIn6ct .. sapldus 
RMhropanopeus harrisil 
PaJaBmonetes intermtHJius 
Ses8rma fflticulalum 
Pena8us S8111BfUS 

Palaemonstes VlJIgatIs 
U,a /ong1slgna11B 
Nsopanops texana 
L.ks ,apax 
Unknown crustacean species 
Grass Shrimp 
Penaeld Shrimp 
CFUrrACEANTOTAlS: 

LOWER DELTA 

INNER MARSH 
VEGETATED NON·VEG 

MEAN S.E. 

62.8 37.58 
3 1.08 

1 
o 0 

2.5 1.5 
0.71 

o 0 
o 0 

2.5 1.19 
2 2 

1.8 1.75 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 

6.8 2.17 
1 1 
o 0 
5 2.27 
o 0 

76.8 33.53 

27.3 9.2 
6 2.12 

0.3 0.25 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 
o 0 

27.3 9.2 
6.3 2.25 

33.8 10.89 

MEAN S.E. 

42.8 42.08 
4 3.34 
o 0 
o 0 

5.3 5.25 
1 0.71 

2.8 2.75 
0.8 0.75 

o 0 
0.3 0.25 

o 0 
0.5 0.5 

o 0 
0.5 0.5 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

5.3 5.25 
o 0 

3.3 2.63 
5 3.08 
o 0 

57.8 43.3 

31.5 18.26 
3.3 1.65 

o 0 
0.3 0.25 

o 0 
o 0 

0.5 0.5 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
31.5 18.26 

3.8 1.89 
36 18.77 

ClJTER MARSH 
VEGETATED NON·VEG 

MEAN 

0.3 
o 

4.3 
1.3 

o 
o 
o 

o 
o 
o 
o 
o 
o 

0.5 
o 
o 

0.5 
o 
o 
o 

4.3 
1.3 

1 
o 

7.8 

18.3 
2.8 
0.8 
0.8 

o 
1 
o 
o 

0.3 
o 

0.3 
o 

18.3 
2.8 
24 

S.E. 

0.25 
o 

2.53 
0.63 

o 
o 
o 

0.71 
o 
o 
o 
o 
o 
o 

0.5 
o 
o 

0.29 
o 
o 
o 

2.53 
0.63 
0.71 

o 
2.93 

5.81 
0.48 
0.25 
0.75 

o 
0.58 

o 
o 

0.25 
o 

0.25 
o 

5.81 
0.48 
6.18 

MEAN 

o 
20.3 

7.8 
o 
o 

2.3 
0.5 

o 
o 
o 
o 
1 

0.5 
o 
o 
o 

0.5 
o 
o 
o 
o 

7.8 
1.5 

20.3 
0.5 

32.8 

o 
5.5 
0.8 
0.3 

o 
o 

0.3 
o 
o 

0.3 
o 
o 
o 

5.8 
7 

S.E. 

o 
8.92 

4.5 
o 
o 

0.85 
0.29 

o 
o 
o 
o 

0.71 
0.5 

o 
o 
o 

0.5 
o 
o 
o 
o 

4.5 
0.85 
8.92 

0.5 
12 

o 
2.63 
0.48 
0.25 

o 
o 

0.25 
o 
o 

0.25 
o 
o 
o 

2.87 
2.42 

UPPER DELTA 

INNER MARSH 
VEGETATED NON·VEG 

MEAN S.E. 

2.8 2.43 
25.8 8.83 
23.3 6.33 
10.5 4.27 

1.8 1.18 
0.5 0.5 

o 0 
1 0.41 

0.3 0.25 
0.3 0.25 

o 0 
o 0 

0.41 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
2 1.41 

23.3 6.33 
10.5 4.27 

27 8.5 
o 0 

67.3 15.85 

98 22.91 
13.3 3.22 

3.8 1.18 
3 2.68 

4.3 3.92 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

102.3 23.22 
13.3 3.22 

122.5 18.83 

MEAN S.E. 

0.3 0.25 
29.8 13.68 

6.3 1.65 
o 0 
o 0 

1.3 0.75 
0.5 0.5 
0.3 0.25 

o 0 
o 0 
o 0 

0.3 0.25 
o 0 

0.5 0.29 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

6.3 1.65 
0.8 0.48 
30 13.56 
o 0 

39 13.71 

3 1.91 
8.3 2.02 
0.5 0.29 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
3 1.91 

8.3 2.02 
12 2.45 

ClJTER MARSH 
VEGETATED NON·VEG 

MEAN S.E. 

428.3 246 
44.5 19.4 

6.5 3.52 
o 0 
o 0 

1.3 1.25 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 

6.5 3.52 
o 0 

44.5 19.4 
o 0 

481 266.5 

43 18.04 
o 0 

1.3 0.75 
o 0 
o 0 
o 0 
o 0 

0.5 0.5 
o 0 
o 0 
o 0 
o 0 

43.5 18.44 
o 0 

44.8 18.53 

MEAN S.E. 

1132.3 300.1 
230.8 102.5 

2 1.68 
o 0 
o 0 

0.58 
o 0 
o 0 
o 0 

0.3 0.25 
o 0 
o 0 
o 0 
o 0 

0.3 0.25 
0.3 0.25 
0.3 0.25 

o 0 
o 0 
o 0 
o 0 
2 1.68 
o 0 

231 102.5 
0.3 0.25 

1367 369.6 

1 
o 0 

0.5 0.29 
1 0.41 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
1 
o 0 

2.5 1.55 


