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INTRODUCTION

Estuaries are typically thought of as highly productive aquatic habitats,
and throughout the world they sustain important shellfish cultures and fisheries.
This high production, which supports marine food chains, is usually reflected
by secondary productivity of the benthos in these habitats (Wolff, 1977).

High benthic production is also exhibited in the role estuaries play as
nursery grounds for juvenile nekton and shellfish, and in the multitude of
shorebirds that feed in these areas.

The Texas coastline in the northwestern Gulf of Mexico is situated in
a semi-arid to arid climate which receives usually less than 70 cm of rainfall
per year (Flint and Rabalais, 1981a). Thus, many of the estuaries along the
Texas coast are often polyhaline systems but are also highly variable and
subject to many extremes. Much of this variability is associated with fresh-
water inflow to these estuaries which is extremely unpredictable. It is thought
that this freshwater inflow affects estuarine community species composition,
and is important to the vitality and productivity of the estuarine food chains as
well as to the harvests of many fisheries related to the estuarine ecosystem such
as shrimp. The actual linking pathways between the inflow of freshwater
and changes in fishery harvest however, are presently not well understood.

The Corpus Christi Bay ecosystem, one of seven major estuarine systems
along the Texas coast, is an ecosystem typical of the variability and extremes
discussed above. Freshwater inflows originate from numerous sources including
creeks and rivers, rainfall directly on the bay surface, land runoff, and
effluent return flows from various industrial, domestic, and agricultural
users (Henley and Rauschuber, 1980). In addition, oceanic waters from the
Gulf of Mexico are thought to be unpredictable in terms of their influences

on the bay ecosystem. Actual mixing and major exchange have been observed
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only on spring tides (Smith, 1977). Variability in flow from these various
sources occurs as a result of numerous natural and man-influenced events such
as hurricanes, droughts, channelization, dredging and other alteration of

bay structural features. These factors act in concert to establish hydro-
dynamic and water quality gradients which directly influence the productivity
of 1living resources within the Corpus Christi Bay ecosystem.

Corpus Christi Bay has been characterized by several years of data
collection on benthic species distribution and community structure (Holland,
et al., 1975; Flint and Younk, in press). This characterization covers both
témpora] and spatial dimensions. Therefore, an historical data base is
available in order to evaluate changes to the estuarine benthos related to
the occurrence of either a natural or man-induced event within the habitat.

During a 24 hr period beginning with the evening of 18 September 1979 an
extensive low pressure system engulfed the south Texas coast. The weafher
system impacted the Corpus Christi Bay area with tropical storm intensity
rains that reached as much as a 33 cm accumulation hefore the storm ended (NOAA,
U.S. Weather Bureau, Corpus Christi, Texas, personal communication). The
results of this storm system produced excessive riverine input and local land
runoff to Corpus Christi Bay. This storm event, with its associated high
freshwater inflow to the estuarine ecosystem, proved to be a relatively unique
event to the area. Freshwater inputs to this system had not occurred with
such intensity since Hurricane Beulah in 1967 (Flint and Rabalais, 1981b).

The availability of an historical benthic record stimulated interest
in evaluating the effect of this storm event upon the ecosystem's productivity
as characterized by the benthos. By continuing a study design after September
1979 similar to that used for the historical record, we hoped to document the
changes that occurred in the benthic habitat and determine the effect of these

changes on total ecosystem productivity, especially fishery yields.



METHODS

Part of the historical benthic data base for Corpus Christi Bay consisted
of monthly collections ffom 1974-1979, taken at six stations located in the
northern part of the ecosystem (Figure 1). Results from sampling these
stations, three shoal and three channel sites, suggested that the shoal
supported one kind of benthic community and the channel a different com-
munity (Flint and Younk, in press). Based upon these results, monthly benthic
collections were continued at one channel site (Station 1) and one shoal
site (Station 4), to monitor changes to the two different communities after
the September 1979 rains. Sampling was continued from October 1979 to July
1981.

Bottom water conductivity, temperature, and dissolved oxygen were
measured during each collection period at each site with a Hydrolab Surveyor

6. Conductivity was converted to salinity using a standard conductivity-salinity

curve adjusted for 25 o water temperature.

Benthic samples were obtained from fhe stations during each month of the
sampling period uging a 0.09 m2 modified Pétersen grab. Triplicate samples
were taken at each collection site during the study period. The contents of
the grabs were washed through a 500 p mesh screen and the retained material
preserved in a 10% formalin solution containing Rose Bengal as a vital stain.
Benthic macroinbertebrates were separated from the debris in the laboratory by
examination under a stereo dissecting microscope, identified to lowest
possible taxa, and counted. Wet weight biomass was measured for each total
sample plus individually for the dominant taxa. A 15% weight correction was
done to compensate for decrease in weight due to preservative effects (Mills
and Fournier, 1979).

The measure of species diversity based on species lists recorded for

each station during each sampling interval was calculated by the Shannon-Wiener
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diversity index (Pielou, 1966) using 1092 and equitability (Lloyd and Ghelardi,
1964). By combining a diversity index with measures of richness (numbers of
species) and evenness (distribution of relative abundance of the species) a
reasonable comparison both temporally and between communities could be
accomplished.

Species compositions of individual sampling sites over time were com-
pared using the numerical classification technique of cluster analysis.

The cluster analysis grouped together sampling periods which were similar

in species composition and abundance. These analyses also identified

species groups which were similar in distribution temporally, through inverse
cluster analysis.

Preliminary analysis of the benthic macroinvertebrate data indicated
that several of the dominant species were relatively ubiquitous. Therefore,

a classification technique which was unbiased toward species dominance and

yet included both quantitative and qualitative information seemed desirable

to employ. The Canberra-Metric similarity measure of Lance and Williams (1967)
was employed to determine similarity between the entities of sampling period
and infaunal species.

As suggested by Day et al. (1971) we chose to include in the cluster
analyses, only those species whose total abundance over the study duration (7
yr) was greater than 30 individuals. This criterion alleviated the infrequently
taken species and reduced the data base to a more easily workable size. As
Day et al. (1971) had done, we compared several initial analyses both with
and without the rare species information and found no difference in clustering
results. After comparing several data transformations, including the log and
fourth root, the square root transformation of species abundances was chosen

for analysis, to reduce the heterogeneity effects of the data.
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Infaunal biomass was measured during this investigation in order to
calculate annual production of the benthos according to the techniques of
Allen (1951) and compare these production estimates to fishery harvests.
Unfortunately the historical benthic data base (1974-1979) did not include
biomass measures for the infauna sampled. Using least-square regression
techniques (Sokal and Roh1f, 1969) we attempted to establish a relationship
between infaunal total density observed at each station/sampling time with
total biomass measured for each station/sampling time. Since the shoal and
channel stations represented different communities, regression equations
best explaining the relationship between density and biomass were calculated
separately for each sampling area. The best correlations between density
and biomass were found using fourth-order polynomial regression equations (Fig-
ure 2). The shoal density-biomass relationship was better than the channel
and the regression equation developed was able to explain 61% of the variation
in biomass by density changes. These two regression equations were used
to calculate expected infaunal total biomass for the densities observed
at both the shoal and channel sites between 1974 and 1979. With these cal-
culations we were then able to estimate benthic annual production for seven
years rather than just the two when biomaés was actually measured. For the
estimates of annual production prior to 1979, only shoal data was used
since the correlation between density and biomass was better for this

habitat (Figure 2).
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RESULTS

Study Area Description

Corpus Christi Bay is a shallow estuary, generally less than 5 m deep,
with the exception of the ship channel which reaches a maximum depth of 15 m.
The Bay is separated from the Gulf of Mexico by a.barrier island, Mustang
Island, with one main tidal inlet, Aransas Pass, approximately 10 km away
from the study area. A second and possibly more influential access to Gulf
waters is through the extensive Laguna Madre (Smith, 1978). The main fluvial
flow into this estuary dis from the Nueces River (Figure 1).

In general, bottom sediments within Corpus Christi Bay are primarily
mud in the interior portions, with muddy and shelly sands around the margins.
Sediment analysis resu]ts'of the sampling sites indicated that clays, fine
sand, and silt dominated the channel stations (Flint and Younk, in press)..
A 1-2 cm layer of oxidized brown silt was present at fhe very surface of
these sediments. A layer of blackened sediment lay just below this silty
layer, indicating the beginning of anoxic sediments. Little evidence of
biogenic activity or tube structures were ever observed in these channel grabs
with the exception of an occassional Diopatra cuprea tube. In contrast to the
channel stations, the shoal stations (4-6) had an overwhelming dominance of
fine sands with small amounts of shell and clay (F1int and Younk, in press).
There were always numerous tube structures present in these grabs which served
to stabilize the surface sediment.

Both meteorological events and tides influenced bay circulation.
Observations have indicated that changing wind conditions rapidly affect
the Bay's circulation and associated turbidity patterns because it is exten-
sively shallow (Shideler, 1980). Because of the presence of winds on almost

a daily basis, the bay is almost always turbid.
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Contrasted to the size of the pay system, the riverine input from the
Nueces River is small. In addition, tidal cycles have relatively little
influence on the majority of bay waters, with the exception of spring
tides (Smith, 1977). Therefore, this bay system is relatively sensitive
to changes from such factors as infrequent surges of freshwater that usually
occur from local cloudbursts. An example of a more catastrophic event to this
area would be from a tropical storm, as occurred in 1979, or a hurricane as
occurred in 1980 (Hurricane Allen).

Water temperature in the study area (Figure 3) usually reflected ambient
air temperatures due to the shallowness of the study sites. In addition,
there was rarely any stratification observed in the channel, probably due to
sufficient wind mixing. Bottom dissolved oxygen (Figure 4) never indicated
the presence of hypoxic conditions in these waters. Dissolved oxygen measures
were significantly lower (P < 0.01) in the channel dufing minimum periods (sum-
mer) however, than at the shoal stations as tested by one-way analysis of
variance. Dissolved oxygen usually peaked every year during the winter months.
During the last two years of sampling the winter peaks were significantly
lTower (P < 0.01) than they were during earlier years with the exception of
1974. |

Analysis of variance showed that over the duration of observation the
channel stations were significantly different (P < 0.01) from the shoal sta-
tions in terms of bottom water salinity (Figure 5). In most cases channel
salinities were higher, reflecting more oceanic conditions. There were also
significant differences between years for salinity measures (P < 0.01).

These differences could almost always be related to weather patterns (e.g. heavy
rains) that occurred in the region during these periods. For example, the

fall of 1977 and most of 1978 was a very dry year with unusually low rainfall.
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pus Christi Bay site studied
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Additionally, the insert of Figure 5 specifically illustrates changes in bay
salinities associated with the storm of September 1979. As shown by the seven
year pattern, this period of Tow salinity was unique.

Other factors that may be responsible for changes observed in the benthos
over this study were related to human activities in the channel. Obvious
bottom sediment disruption in the channel and high turbidity levels at the
shoal sites, due to tanker traffic and shrihp trawlers, was observed on several
occasions (Flint and Younk, in press). As Schubel et al. (1979) noted, shrimp
trawling in Corpus Christi Bay can account for 100 times more resuspension of
bay sediments than dredging. Also from September 1974 through March 1975,
maintenance dredging occurred in the immediate study area, resulting in deepening

of the ship channel.
Benthos Dynamics

A total of 357 taxa comprising 13 phyla was collected during the 7 year
investigétion of Corpus Christi Bay benthos. A listing of all species and
faunal groups observed is presented in Appendix A. A summary by station and
sampling period for benthic faunal densities from October 1979 to July 1981
is presented in Appendix B.

The most abundant species for shoal and channel sites combined was the
polychaete Mediomastus californiensis followed by the two bivalves 4bra aequalis
and Mulinia lateralis. Table 1 illustrates the 10 most abundant species for
the channel and shoal sites separately. The 10 densest species in the channel
community comprised 85% of the total faunal density observed during 7 years.
Abra aequalis populations represented 35.6% of the total observed density while
Mediomastus californiensis represented an additional 23.3% of the total

infaunal density. In contrast, the 10 densest populations on the shoal (Table 1)
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Table 1. Listing of the 10 dominant benthic species according to density and
the 10 dominant benthic species according to biomass at the channel
and shoal sampling sites in Corpus Christi Bay.

Top Density Species Top Biomass Species
Species Total Dens}ty a Species Total Biomass &
(/0.09 m¢) (ma/0.09 m2)

Channel Station

Abra aequalis 25,152 Abra aequalis 491,505
Mediomastus californienstis 16,494 Diopatra cuprea 25,637
Oligochaete 4,059 Rhynchocoels 19,307
Balanoglossus Sp. ’ 3,600 Mulinia lateralis 5,485
Streblospio benedicti 3,069 Polinices duplicatus 5,082
Paraprionospio pinnata 2,421 Mediomastus californiensis 2,404
Rhynchocoels 2,091 Glycera capitata 1,370
Mulinia lateralis 1,449 Paraprionospio pinnata 1,283
Sigambra tentaculata 1,061 Glycera americana 1,244
Cossura delta 959 Pseudeurythoe Sp. 997

Shoal Station

Mediomastus californiensis 34,611 Lyonsia hyalina floridana 15,371
Paraonidae spp. A 12,222 Lucina multilineata 7,757
Lyonsia hyalina floridana 10,844 Rhynchocoels 7,302
Mulinia lateralis 8,712 Abra aequalis 7,182
Abra aequalis 7,077 Mulinia lateralis 5,338
Balanoglossus Sp. 4,948 Mediomastus californiensis 2,745
Streblospio benedicti 4,045 Paraonidae spp. A 2,017
Oligochaete 3,937 Clymenella torquata calida 1,802
Rhynchocoels 2,855 Cirratulidae 1,323
Paraonidae spp. B 2,560 Pandora trilineata 1,058

2 Numbers represent total summation for seven years of sampling.
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comprised 70% of the total faunal density observed there over 7 years.

M. califoriensis was the most abundant species, representing 26% of the total
faunal density. Paraonidae spp. A was the next most abundant group (9.2%)
followed by the mollusc Lyonsia hyalina floridana (8.1%).

With the exception of the polychaete Diopatra cuprea, which was mostly
observed in the channel community, and the Rhynchocoels group, molluscs
comprised the majority of faunal biomass measured during the period of
1979 - 1981 (Table 1). Unlike the density comparisons between shoal and channel
species, there was considerable difference in the ranking of dominant taxa
according to biomass between the two sampling locations (Table 1). In fact,
there were only four fauna common to both sites for the respective biomass
Tists. Thus, unlike the density patterns for the two benthic communities,
different species were responsible for the secondary produciton dynamics
of the two estuarine bottom habitats. In addition, bfomass for the 10 top
fauna was greater in the channel than on the shoal.

During the winter of 1976 and spring of 1977 salinities exhibited a
decrease at the Corpus Christi Bay sites in response to increased rainfall for
this period (Figure 5). Another Tow salinity period was observed during the
fall of 1978 and winter of 1979. Number of infaunal species observed during
the above two periods showed increasfng trends, especially at the shoal site,
where species richness was always greater than in the channel (Figure 6).
These slight increases in number of species did not compare however, to the
increases observed after the storm event of September 1979 when the salinities
were the lowest recorded during the entire study (Figure 5).

In respect to general trends in species richness, outside of responding
to iowered salinities, occasionally peaks in species richness occurred in the

spring of the year with some smaller increases observed in the fall. These
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patterns were not consistent however, from year to year. Most of the early
spring increases in species number were usually related to some of the mollusc
populations which always occurred during this period of the year.

Seven year patterns for total infaunal mean density for the channel and
shoal sites (Figure 7) were within the range of observations recorded for
infaunal density between 1972 - 1975 with the exception of the period after
the Septembér 1979 storm. According to Figure 7, 1ncfeases in density usually
corresponded with decreases in salinity (Figure 5), especially at the shallower
shoal site. This pattern was most pronounced after the September 1979 storm
and freshwater inflow event. During the winter-spring of 1980 (January .-

May) total mean infaunal density was greater than had ever been recorded in
the Bay before, as indicated by both the data from this study as we]T as the
data from three years of observations between 1972 - 1975 (Holland, et al.,
1975). |

Total infaunal biomass was only measured for two years of the seven year
study of Corpus Christi Bay benthos. A relatively high correlation was
established however, between total density and total biomass (see Methods).

The regression equations explaining this relationship for both the channel and
shoal sites was used to calculate expected biomass based upon density

measures for the sampling years prior to 1979. The resulting patterns (Fig-
ure 8) suggested that biomass for the infauna usually peaked during the winter-
spring period and that these peaks were often associated with periods of lower
salinity. Similar to the species richness and total density patterns, infaunal
biomass exhibited a large increase after the September 1979 storm and fresh-
water inflow event. The fauna reéponsib]e for the majority of this increased
biomass were the molluscs Abra aequalis, Lyonsia hyalina floridana, Lucina
multilineata, and Mulinia lateralis. A1l of these fauna usually occur and

reach peak densities during the winter-spring period of the year. Rhynchocoels
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also contributed to the increased biomass observed during the winter-spring
of 1980 (Figure 8). After the 1980 increased benthic production, infaunal
biomasses in 1981 returned to levels calculated for previous years.

Species diversity measures for the Corpus Christi Bay shoal and channel
sites usually ranged between 2.0 and 4.6 with the shoal site normally showing
higher indices than the channel (Figure 9). The seven-year mean for the shoal
site was 3.76 while the species diversity mean for the channel was 2.96.
Species diversity means for Corpus Christi Bay collection sites from én
earlier study (Holland, et al., 1975) similar in environmental characteristics
to our channel and shoal sites were 1.84 and 3.61 respectively. In general,
species diversity did not exhibit defineable patterns over time with the
exception of the channel collections that periodically showed higher indices
during Tower salinity periods (Figure 9).

Equitability of the benthic communities observed.at the Corpus Christi
Bay channel and shoal sites differed tremendously (Figure ]0). Equitability
was almost consistently higher at the channel site suggesting that the density
distributions between populations was much more even there than for the shoal
site. Dominance in the community by a few populations was the normal pattern
in the shoal habitat, which usually resulted in the lower measures of equitability.
Equitability decreased to the lowest measures observed at both sites during
the seven year study following the September 1979 storm (Figure 10). The large
increase in density of a few populations at both sites following this event
was what caused the lower equitabilities.

The preceding patterns in benthic communify characteristics are further
exemplified by examining benthic community structure changes over the study
period according to numerical classification techniques. For both the shoal
and channel communities there appeared to be a change in overall community

structure during 1979 as indicated by the fusion of two major groups for
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for both sites (Figures 11 and 12), which fused collection groups into a pre-
1979 and post-1979 classification. This major change appeared to occur between
the spring and summer of 1979. Prior to 1979 the next major fusion of col-
1ection\groups at the shoal site distinguished a dredging period from a
post-dredging period (Figure 12). Although community structure patterns for
the channel collections were not as well defined as for the shoal (Figure 11),
the dredging collection groups were still distinguished at a dissimilarity
level of 30% in the channel.

The cluster analysis results for post-spring 1979 at both collection
sites exhibited a separate fusion of collection groups representing the period
after the September 1979 storm and freshwater inflow event (winter-spring 80).
For the channel this was the first major separation for the post-spring 1979
collections (Figure 11). For the shoal collections, the winter-spring 80 fusion
was within the second separation of collection groups“for the post-spring 1979
collections (Figure 12).

In general, numerical classification was quite successful in definning
major events that potentially contributed to the structuring of the benthic
community during the seven-year Corpus Christi Bay study. An inverse cluster
analysis was performed on the same data set for the channel and shoal sites
separately to determine benthic species assemblages that were characteristic
of the collection groups described in Figures 11 and 12. At the 20% dis-
similarity level 15 taxa groups were defined for the channel collection
groupings (Table 2). Similarily, for the shoal collections 24 taxa groups
were defined at the 20% dissimilarity level (Table 3). Twenty percent
dissimilarity was used as a cut-off point because below this level taxa
usually exhibited a definable pattern of distribution in respect to one

another.
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similarity of collection periods comprising these groups. The

dredging period (*) and the period following the September 1979
storm event (#) are indicated.
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Table 2. Taxonomic groups formed following classification of 83 "characteristic
taxa for the channel station from the Corpus Christi Bay benthic

sampling.

Group A

Nereidae

Anachis obesa

Ophiuroids

Anadara sp.

Erichthonias brasiliensis
Onuphidae

Nassarius acutus

Leucon Sp.

Group B

Batea catharinensis.
Exogone dispar
Paraonidae spp. B
Cirratulidae
Polynoidae

Glycera americana
Paleanotus heteroseta
Nephtyidae

Group C

Spiochaetopterus costarum
Capitellidae

Anaitides erythrophyllus
Caprellid A

Corophium acherusicum
Gastropod

Polydora socialis

Macoma tenta

Melinna maculata

Group D
Sphaerosyllis sp. A
Pandora trilineata
Owenia fusiformis
Odostomia Sp.
Cyclopoid Copepod

Group E

Corophiun loutstianum
Schistomeringos rudolphi
Podarke obscura
Terebellidae

Group F

Xanthidae
Pinnotheridae
Bivalve

Nereid sp. A
Sigambra basst
Serpulidae

Group G

Cyclaspis varians
Apoprionospio pygmaea
Minuspio eirrifera
Gyptis vittata

Nereid sp.

Armandia agilis
Ogyrides limicola

Group H

Lyonsia hyalina floridana
Sptophanes bombyx
Tellina alternata
Stylochus ellipticus
Pseudeurythoe Sp.

Group 1

Magelona phyllisae
Ancistrosyllis papillosa
Paraonidae spp. A
Spionidae

Diopatra cuprea
Pilargidae

Group J

Nephtys magellanica
Glycera capitata
Phoronis architecta
Tharyx setigera
Polinices duplicatus
Anemone

Group K

Balanoglossus Sp.

Group L

Micropholis atra

Nereis pelagica occidentalis
Anemone (burrowing)

Onuphis SD.

Diastylis sculpta

Magelona pettiboneae
Pinnotheres Sp.

Group M

Mediomastus californienstis
Paraprionospio pinnata

LIBRARY
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Table 2. Con't.

Group N Group 0
Streblospio benedicti Mulinia lateralis
Cossura delta Abra aequalis
Rhynchocoels

Sigambra tentaculata
Glycinde solitaria
Oligochaete
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Table 3. Taxonomic groups formed following classification of 94 “characteristic
taxa for the shoal station from the Corpus Christi Bay benthic sampling.

Group A

Gyptis vittata
Magelona pettiboneae
Sigambra tentaculata
Paraprionospio pinnata

Group B

Clymenella mucosa
Clymenella torquata calida
Exogone dispar

Ostracoda

Group C

Phoronis architecta
Stylochus ellipticus
Spiophanes bombyx
Tellina alternata

Group D

Streblospio benedicti
Oligochaete

Paraonidae spp. B

Lyonsia hyalina floridana
Mulinia lateralis

Tharyx setigera

Glycinde solitaria
Rhynchocoels

Group E
Apoprionospio pygmaea
Brania clavata

Group F

Mediomastus californiensis
Paraonidae spp. A

Group G
Glycera americana
Nephtyidae
Minuspio cirrifera
Nereis pelagica occodental

Group H

Listriella clymenellae
Nereid sp.
Armandia agilis

Group I

Ceratonerets irritabilis
Onuphis sp.

Polydora socialis
Sehistomeringos rudolphi

Group J

Branchiostoma caribaeun
Scolelepis texana
Phascolion strombi

Group K

Megalomma bioculatum
Diopatra cuprea
Mysella planulata
Cyclaspis varians
Spionidae

Ampelisca abdita

Group L

Abra aequalis
Balanoglossus Sp.

Group M

Nuculana acuta
Acteocina canaliculata
Maldanidae

Group N

Pandora trilineata
Bivalve
Tellina sp.

Group O

Anaitides erythrophyllus
Sptochaetopterus costarwn
Melinna maculata

Macoma tenta

Aligena texasiana
Nephtys magellanica

Group P

Scoloplos rubra
Listriella barnardi
Drilonereis magna
Magelona phyllisae
Litocorsa stremma
Tanaidacean



Table 3. Con't.

Group Q

Ampelisca verrilli
Haploscoloplos foltosus

Group R

Lucina multilineata
Periploma margaritaceun
Xenanthura brevitelson
Cirratulidae

Group S

Sphaerosyllis sp. A
Notomastus Sp.
Armandia Sp.

Group T
Epitonium SPp.
Cyclopoid copepod
Ampharetidae
Ensis minor
Truncatella caribaeensis

page 29

Group U

Anemone

Glycera capitata
Schistomeringos Sp. A
Syllidae

Group V

Capitellidae
Sphaerosyllis cf. sublaevis

Group W

Diplodonta cf. soror
Glyceridae

Hiatella arctica
Corophium acherusicum
Erichthonias brasiliensis

Group X

Listriella bahia
Notomastus latericeus
Notomastus cf. latericeus
Cymadusa compta
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Taxa groups M, N, and O of the channel collections were the dominant
groups for this habitat and were relatively ubiquitous in their distribution
over time (Figure 13). Group M consisting of Mediomastus californiensis and
Paraprionospio pinnata was consistently the overwhelming dominant group and
only dropped below 20% of total abundance during the summer of 1976 and after
the September 1979 storm (winter-spring 80). The densities of these two
species usually were in contrast to one another. When one species was dense,
the other species exhibited lowered abundances, and vice versa. The other two
groups (N and 0) were more seasonal in distribution with group 0, the dominant
molluscs, normally occurring in greatest densities in the winter and spring.

Taxa groups G, H, and I were considered low density ubiquitous groups
for the channel and occurred through the majority of the study period.

Group G represented the dominant fauna during the summer of 1976. Taxa
groups A, C, D, E, and F generally occurred later in the study (Figure 13),
either following the freshwater inflow event of September 1979 or else well
after the channel dredging of 1974 - 1975. Taxa groups J and K were
occasionally abundant but did not show any temporal pattern. Taxa group L
occurred during dredging and for a period of three years after dredging, but
not after the 1979 storm (Figure 13).

Taxa groups D and F of the shoal site were the dominant faunal groups
for this habitat (Figure 14). Group F was comprised of the species .
californiensis, the most abundant polychaete in the study and the polychaete
group Paraonidae spp. A (Table 3). Group D consisted of other abundant poly-
chaetes and the dominant molluscs characteristic of the shoal habitat. Taxa

groups B, C, and E were ubiquitous Tow density fauna found in the shoal col-

" ¢
tne

lections (Figure 14). Group A was characteristic of this habitat until
summer of 1979. Taxa groups G-J also did not occur in any abundance {<1%)

after the spring-summer of 1979.
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Taxa group L exhibited a definite seasonal distribution with abundances
occurring in the winter and spring. Highest densities for this group occurred
after dredging and after the September 1979 storm (Figure 14). Taxa groups M
and N as well as groups S-X were only abundant in the shoal habitat after the
spring-summer of 1979 with some fauna occurring only after the freshwater inflow
event of September 1979 (e.g. groups W and X). Taxa groups 0-R were observed
periodically over the seven-year study but did not occur during the dredging
period.

To this point, only general characteristics of the benthic communities
observed over the past seven years at the Corpus Christi Bay channel and shoal
habitats have been examined. Through this evaluation however, trends have
been identified relating changes in specific community characteristics (e.q.
density, biomass), as well as community structure composition, to changes in
the estuarine environment (i.e. dredging and freshwater inflow). These com-
munity changes and the variation in change from one time period to another,
have been the culmination of a variety of faunal responses to the environmental
changes that have occurred in concert and resulted in a number of different
views of the communities characteristic of each habitat.

For example, early in the study period, especially during d}edging and
for the two years following dredging, Paraprionospio pinnata was the dominant
species found in both the channel and shoal habitats (Figure 15). This fauna,
known for its opportunistic nature (Boesch, 1977) was dominant during a
period of time when a disturbance to the benthos had eliminated many other
fauna. With the return of many of these fauna, P. pinnata populations declined
in the later years of the study.

The most dominant of polychaetes, Mediomastus californiensis, unlike

P. pinnata, was less dense during and immediately after dredging (Figure 16).
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This species did show a response to any decreases in salinity by exhibiting
increases in density (e.g. lower salinity periods of 1976-77 and 1978-79).
° The most pronounced of these responses was an unequalled density increase
observed after the September 1979 storm, which contributed to lower salinities
through the following spring (Figure 5).
® The species which exhibited the greatest change in response to the
September 1979 storm and freshwater inflow event was Abra aequalis (Figure 17).
This bivalve mollusc normally occurs in the winter and spring of the year
® and its highest densities are normally found in the channel habitat. This
species accounted for better than 50% of the total infaunal density in the
channel in January and February of 1980. As Figure 17 illustrates this pop-
® ulation was much more dense than the 1979 population; the size class structure
1 was altered, and the persistence of the population was much longer than in
1979 or any other year studied. In terms of biomass, ‘this population
® was also much more productive in 1980 than any other time during the study
period.
Probably the most indicative faunal group with regards to freshwater effects
® on the estuary was the oligochaetes (Figure 18). These annelids are normally
abundant in freshwater habitats, although there are some marine species (Brinkhurst
and Jamieson,’ 1971). The patterns in density exhibited by this group of fauna
*® in Corpus Christi Bay paralleled the lower salinity periods in the estuary
from 1974 - 1981. Again as with numerous other benthic fauna, oligochaete peak
densities were observed during the prolonged period of lTow salinities following
® the September 1979 storm (Figure 18). |
The Rhynchocoels 1ike the other fauna discussed“so far, were also most
abundant during periods of lTowered salinity (Figure 19), although this benthic

® faunal group was always present in the estuary, during both low and high
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salinities. This group also appeared to respond to dredging during the
earlier years of the study.

An interesting comparison was observed between two polychaete species
which occurred in the shoal community, concerning‘their separate responses
to salinity chahges (Figure.20). Sptophanes bombyx densities were greatest
during periods of Tow salinity. In contrast, Apoprionospio pygmaea pop-
ulations exhibited largest densities during periods of high salinity. This
polychaete appeared to be inhibited from the habitat during periods of low
salinity, showing extremely small densities and often being totally absent
from the community.

Two other polychaete species whose density variations over the study
period obviously caused some of the changes in community patterns described
above were Sigambra tentaculata and Schistomeringos mdolphi. S. tentaculata
(Figure 21) occurred the summer after cesation of dredging and exhibited its
highest densities. This period also corresponded to a time frame that was
characterized by relatively normal estuarine salinities for Corpus Christi
Bay, 27 - 33 ppt (Figure 5). Following a period of lower salinities (winter-
spring of 1977), this species decreased in density and did not show another
increase in density until a prolonged period of 30 ppt average salinity, which
occurred just prior to the Septermber 1979 storm. After the 1979 freshwater
inflow event, S. tentaculata populations decreased in the channel community
and dissappeared from the shoal habitat (Figure 21).

S. rudolphi (Figure 22) was abundant when S. tentaculata was not and
appeared to prefer salinity raﬁges slightly lower than S. tentaculata. After
peak abundances for S. rudolphi in 1978 - 1979, this population, like the
previous two was inhibited by the September 1979 storm with associated

extended periods of lower than normal salinities (Figure 22).
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DISCUSSION

The logic involved in focusing on the dynamics of populations on the sea-
floor for this study included the fact that because of the sedentary nature
of these fauna, they represent a potential barometer indicating changes to
the system unlike fish and many planktonic fauna which are relatively mobile
and able to avoid adverse conditions. Thus the status of such benthic pop-
ulations at any point in time is likely to reflect the conditions prevailing
over a preceding point. Furthermore, the benthos represents an important
component of the estuarine ecosystem not only because of their trophic
relationships with important fisheries but also because their activities and
functioning within the sediments play a large role in material fluxes from
the sediment sinks, including the nutrients which potentially drive the
production of the system.

Although this study focused on a relatively small area of the Corpus
Christi Bay estuarine ecosystem, the habitat studied (shoal and channel) showed
comparable results to a previous study of similar habitats, which represents
the only other study of macrobenthos in Corpus Christi Bay and was conducted
between 1972 and 1975 (Holland, et al., 1975). Sampling methods were similar
to those used in the present study. In the earlier study a central Bay
station where environmental conditions were similar to our shoal habitat
in the present study, exhibited faunal densities between 159 and 774 animals/
0.09 m2 with an annual mean species diversity of 3.61. In contrast, our shoal
station with the exception of the period following the September 1979 storm,
exhibited mean densities between 180 and 1700 animals/0.09 m2 with a mean
species diversity of 3.76. Another station from the earlier study was similar
in depth and ship traffic activity to our channel habitat. This station ex-

2 with

hibited benthic community densities between 78 and 772 animals/0.09 m
an annual mean species diversity of 1.84. In the present study, the channel

station, again with the exception of the period following September 1979,
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exhibited densities between 35 and 580 animals/0.09 m2 and a mean species
diversity of 2.96. Although slightly different in absolute terms, these
comparisons showed similar trends between different parts of the ecosystem
(e.g. channel and shoal).

The intensity and duration of sample collection by the investigation
presented here provided very useful information on the relation of benthic
community patterns to environmental variation, both natural and man-induced.
Over seven years the channel station almost consistently exhibited Tower
species numbers, total densities and diversities than the shoal station.

In addition, over the study duration the shoal site appeared to have a
characteristic fauna while the channel station did not show as strong a

pattern (Flint and Younk, in press). These differences between habitats were
potentially related to both environmental differences (e.g. sediment structure,
water depth, etc.) as well as to different degrees of influence from distur-
bance to the habitats (e.g. dredging, shrimp trawling, tanker traffic).
Considering both benthic habitats together, we were able to further define
temporal changes in ecosystem characteristics which were directly related to
specific events that occurred in this ecosystem (e.g. dredging and freshwater
inflows). |

Prior to the September 1979 storm and associated periods of prolonged
lower salinities, the Corpus Christi Bay ecosystem had not shown a dramatic
shift in salinity concentrations extending over greater time periods than
a diel cycle for more than a decade. Hurricane Beulah which impacted the
estuarine ecosystem behind Mustang Island in 1967 was the last major natural
disturbance to the south Texas coastline which significantly altered the
salinity gradients of this system away from normal regimes. Although heavy

rainfalls were observed for this area during 1972, the estuarine system had
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not totally recovered from the impact of Beulah and the effects of these rains
were therefore confounded and not totally interpretable (Flint and Rabalais,
1981b) .

This seven-year study, plus where possible the inclusion of data from
a previous study (Holland, et al., 1975), has illustrated a number of different
features of the Corpus Christi Bay benthic habitat that were correlated with
the September 1979 storm and resultant localized freshwater input to the system.
The actual impact of this event is well documented by the prolonged record of
low  salinities that occurred following the event (Figure 5).

Unlike the few previous studies documenting accounts of effects of
freshwater flooding on the estuarine benthos (e.g. Stone and Reish, 1965;
Boesch et ai., 1976), the results of this study suggested that the inflow event
had a positive impact on the functioning of the ecosystem. Stone and
Reish (1965) reported mortalities of benthic 1nvertebfates resulting from
heavy rainfalls in the upper portions of some California estuaries. Wells (1961)
reported effects of freshwater inflow from a series of successive hurricanes
on oyster reef fauna of the Newport River estuary in North Carolina indicating
mass mortalities and community structure changes. In a similar fashion,

Thomas and White (1969) observed high invertebrate mortality following an
unusually heavy spring thaw discharge into the Bedford River, Prince Edward
Island.

In contrast to the above reports concerning small estuarine systems which
do not have the volume of water to buffer against dramatic salinity changes,
two studies in large estuaries also showed either high mortalities and com-
munity structure changes or that salinity changes simply determined the dis-
tribution of fauna. Boesch et al. (1976) observed the benthos in the lower

Chesapeake Bay after Hurricane Agnes and found that many abundant species were



of organisms and biomass decreased markedly from higher salinity areas to
areas affected by freshwater inflows in the Gulf of St. Lawrence.

In the present study, changes in community structure within the benthos
were directly related to the freshwater inflow event associated with the
September 1979 storm. These community structure changes as defined by cluster
analysis, were not the result of species disappearences (as in previous
studies) as much as they were the result of increased species numbers and
increased faunal densities following the storm event. Parallel with these
increases in species number (Figure 6) and density (Figure 7) were dramatic
increases in benthos standing stock as represented by biomass (Figure 8).

The dominant fauna did not change due to the environmental change but rather
these fauna simply increased their numbers and production of biomass to records
never observed before for this ecosystem.

In terms of total ecosystem functioning this change following the September
1979 storm appeared to be quite significant to other gomponents of the eco-
system. Figure 23 illustrates a ten-year pattern of fishery yields in the
Corpus Christi Bay ecosystem (from: Texas Landings, Dept. Commerce, NOAA, 1970 -
1980). These fishery yields include shrimp, total shellfish, and total fin-
fish. Along with this data are included annual production estimates for the
benthos of the shoal habitat in Corpus Christi Bay for 1975 - 1980 (Figure 23).
The comparison of every fishery yield curve to these estimates of benthic
production illustrates the same pattern; a one-year lag between the amount of
benthic production calculated and a correlated (direct) response in the

fishery yield.
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In terms of shellfish that will usually reporduce during their first and
second years, this lag appears to be realistic. The schematic representation
of Figure 24 suggests that the results of benthic production, which are a
potential food source to shellfish (e.g. shrimp) and finfish, will usually be
realized in the fishery species next year class as a result of reproductive
success.

But what about the increased benthic production of 1980 (Figure 23)?

Does this theory of a one-year lag in fishery response hold as predicted?
Statistical data on shrimp yields for 1981 reported from the National Marine
Fisheries Service (NOAA) in the Corpus Christi Caller newspaper (1 September
1981) appear to follow the prediction. According to these reports 13.5 X ?06
pounds of shrimp were landed for the Texas coast in July 1981, which was
doubled the amount landed in July 1980. 1In addition, 4.2 X 106 pounds of
shrimp were reported for the south Texas bays in the first seven months of 1980.
In contrast, 5.6 X 106 pounds of shrimp were reported for the first seven
months of 1981, a 25% increase in yield. Using these statistics, projected
ranges for total shellfish and brown and pink shrimp are plotted on Figure

23. This comparison with other years and with the benthic production suggests
that the theory of a one-year lag in fishery yields, directly correlated to the
previous year's benthic production, holds.

We concluded from this study, unlike other reports of freshwater inflow
to estuaries, that periodic freshwater inflow to the Corpus Christi Bay
ecosystem is extremely important in maintaining the productivity of this eco-
system. This appears to be especially true in respect to the impact of a
localized event such aé the September 1979 storm. This event, because of a
great deal of land runoff in contrast to riverine input, resulted in the input

of both nutrients and detrital material to the Bay ecosystem. We hypothesize
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the following chain of events as depicted in Figure 25: The increased nutrients
to the habitat resulted in increased primary production. Much of this increased
primary production is ultimately diverted to the benthos (Flint and Rabalais,
1981a) along with the increased input of detrital material. Thus the available
food sources are present for benthic production to bloom, which it did four
months after the freshwater inflow event. This increased benthic production
enhances the next years fishery yield by causing an increase in reproductive
success by fishery species because of an increase in food sources.

Although only the production of the benthos was measured directly (only
calculated prior to 1979) there are other sources of evidence that the Corpus
Christi Bay ecosystem was more productive in general after the September 1979
storm. For example, we can examine the bottom water dissolved oxygen records
since trends in dissolved oxygen are often indicative of more eutrophic condi-
tions. During this seven-year study, bottom water diéso]ved oxygen (Figure 4)
exhibited trends that showed winter maximums each year. These maximums however,
were significantly lowered during the winter-spring of 1980 and even a year
later for the winter-spring of 1981, contrasted to previous years. Thus one
could assume from this data that the Corpus Christi Bay ecosystem had become
more eutrophic in recent years which would correlate with our conclusions con-
cerning increased input of detrital material into the system after September 1979
and increased production within the system in general.

From the data presented above, we feel that the kind of freshwater inflow
observed during September 1979 is definitely beneficial to the entire estuarine
ecosystem. The significance of documenting the effects within the Corpus
Christi Bay system are obvious. Environmental managers in this area are
constantly faced with decisions involving freshwater resources and effects
to the estuary, related to the regulation of their flows. In addition,

since the benthos is included in the trophic webs involving many of the
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jmportant fisheries of the area, such as shrimp, the indirect effect to the
fishery, reflected by future catch statistics correlated to the heavy fresh-
water inputs, and their effect to the benthic populations provide sound infor-
mation to further test some of the models developed by environmental managers
in recent years. We feel that this information on the benthos provides a
missing Tink in the correlation observed between freshwater inflow and shrimp

catch statistics.
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APPENDIX A

BENTHIC FAUNAL LIST OF TAXA FOR THE CORPUS CHRISTI BAY BENTHIC
sTupy 1974 - 1981. TAXA ARE LISTED ALPHABETICALLY.
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BENTHIC FAUNAL SUMMARY TABLES OF ABUNDANCE, OCCURENCE, AND BIOMASS
FOR EACH SAMPLING STATION AND SAMPLING PERIOD BETWEEN OCTOBER
1979 AnD vuLy 1981. SHELF DESIGNATION REFERS TO SHOAL STATION.
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DIUFATRA CUPREA i 8 1 ] 412,3 9 L2 .08 98.17 3,04 4,359 -7.83 13.83
NEKEID SPA o 4 2. 3 0.9 9 .3 08 98.25 3.09 1.409 .52 S.4b
ANAITIOES ERYTHRUOPHYLLUS : 4 5 0 0.0 9 2 .68 98,33 3.00 2,046 =3.57 9.57
VITKIWELLA FLOKIDANA e 8 e, 0.0 8 oA .07 98,40 2.67 T 0,619 -8.81 14.14
BIVALVE 0. 8- 8 . 0.0 8 1 .07 .. 98,47 2.67 4,619 ~8.81 14,14
MELLINNA MACULATA _ 6 2 [ 0.0 8 2 .07 98,54 2.61 3,455 -1,92 19.20
GYPT1S VvITTATA cLe 7T 1 @ 0.9 8 2 .07 98.61 2.0] 3,786 6,74 12,07
SIGAvVBKA TENTACULATA 5 3.9 3.2 8 2 .07 98.68 2.67 2.517 -3.59 8.92
ANC1STRUSTYLLLIS PAPILLOSA : .2 v -5 B.9 7 ;2 .06 98,74 2.33 2.517 -3,92 8.59
" 38 GAaSTKUPUL S "6 9 1 0.0 7 =2 T 98,80 - 2.33 3,215 ~5.65 18.32
" 39 ERICATHUWIAS bRASILIENSIS. - =~ . 6 0 -~ 9 0.9 6 o 4 L .08 . 98,85 2.4 3,464 ~6.61 10,61
" q¢ AMPHIWUMIVAE B "6 ) 0 B.¢ 6 “q .95 98.9¢ 2.1 .44 =b.b1 10.61
41 EPITUNIUM S$P R 6 9 ] 0.9 6 - 1 .05 98.95 2,09 3.464 =6.61 10,61
42 PANDURA TRILINEATA . 1 0. 5 U’} 6 2 ! e0S 99,01 2,4 2.646 -4,57 8.57
> 43 PILARGIDAE - Cs [ v 9 0,0 6 1 .05 99.06 2,49 3.4b4 “6.61 16.61
© 44 AGLAUPHAMUS VEKRILLI -5 9 ] 0,0 5 1 64 99.11 1.67 2.887 =5,.51 8.64
49 THAKYX SETIGERA S R R 2~ 3 . 6.1 s - -2 X 99.15 - 1.67 1,528 -2.13 5.46
° 4o NASSAKIUS vIbEX A e .5 ] ¥, 5 1 .04 99.19 1.67 2.887 =5.51 8.84
e 47 PSEUDCURYTHUE SP, SR -9 1 4 0.0 5 2 .94 99.23 l.67 - 2,082 -3,59 6.b4
- 4n BATEA CAIHRLINENSIS 5 2 ) v.0 5 a1 0y 99,28 1.67 2.887 =5.51 8.84
49 NEPRTYS MAGELLAWICA : 0 3 1 ¥.9 4 - 0903 99,31 1,33 1.528 =2.,46 5.13
© S50 TRUNCAIELLA CARIBAEENSIS _ 9 4 0 0.0 4 1 .03 99,35 1.33 2.349 -4.49 7.07
- 51 ONUPHIDAE Cohe e .2 0.+ 2 ~ - B0 - 4 - .83 99.38 - - 1,33 . 1.155 -1,54 4,29
- 52 CAPITELLIDAE 4 b 9 - V.0 4 i1 .03 99,42 1,33 2.30Y -4,49 7.97
53 ANACHI> UUBESA - 3 1 ' U] 4 2 3 99.45 1.35 1.528 =2.46 S.13
S4 TELLINA ALTERNATA 2 1. 1 v.0 4 3 "3 99.49 1,33 o571 .19 2.77
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S5 COKUPHIUM ACHERUSICUM 1 2 1 e ¥.0 L 2 © 483 - 99,51 1.00 1.004 -1.,48 3.48
S0 MALDANIUAE 1 4 2 v.u 3 i, @ . 43 99.54 1,00 1,000 -1.,48 3.48°
57 CYCLUSIKEMISCUS SP -3 0 0 - - B.0 3 T © .03 99.56 1.0v9 1.732 -3.32 5.3¢
58 HIATELLA ARCTICA 3 ) ] U’ 3 1 .93 99,59 1.90 1.732 -5.,39 5.39
59 SPLUPHANES bUMBYX i =21 o0 4.4 -3 .2 - - aB3 . - 99,62 1.v¢ 1,904 -1.48 3,48
bd UPHlUKUILDS ' 2 b ¥ 0.0 2 1 .02 99.63 .67 1.15% 2,20 3.54
© 61 LUMBRINERLS PARVAPEDATA - - 2. 8 PP . 0.0 2 1 M2 - 99,65 .67 1,155 -2,20 3.54
P o2 CAPRELLIU A ‘ ) 2.0 0 8.0 2 i 02 99,67 67 1.155 =2.20 3,54
& 65 MAPLUSLULUPLUS SP - 2. 8.7 8 v.w - | .02 - 99,69 o607 14155 =2.20 3.54 .
1 64 EunlurulvEan e 2 9 0.0 2 B T .02 . 99,74 .07 1.155 =2.29 3.54
65 NOIUMASTUS CF,LATERICEUS o B - @i 9.9 2 2 B2 . 99,72 . .67 . 44155 -2,29 3.54
60 HAPLUSCULUPLUS FuLIOSUS ) 140 1 9.0 2 2 .02 99,74 .67 . %577 =77 2.1¢9 y
67 GLYCERIVAEL " MR 0.0 2 - 1 .82 99.76 o617 “ 1,158 =2.20 - 3,54
68 LukUPRuU=s LOUISIANUM 2 '} 9 ) 2 Lo C.v2 99,77 67 14155 =2.,20 3.54
69 PnYLLUDUCLVAE 2 m-i e 0.9 2 1 B2 099,79 .67 . 1,159 -2.20 3.54 A
79 PECTINAKIA GOULDII 1 v i@ v.0 1 1 .91 99.8¢ .33 W577 1,180 ° 1,77
71 NEXELDAE 1 - @8 ¥ ") 1 ey 01 - 99,81 .33 577 1.19 1.77 .
72 APUPKIUNUSPIU PYGMAEA @ 1 L’ 2.7 1 1 01 99,82 .33 577 -1.19 1.77 .
. 73 EXUGUNE DISPAk 1 9 Q n.0 O | W01 99,83 . .33 577 ~1.19 1.77
% 74 UNENTA FUSIFURMALS 0] a1 U’ 1 1 Ml 99,83 .33 577 -1.19 1.77 :
© 15 AMPRARE)]DAE ! ) 1 9 g.0 1 1 .01 99,84 W33 .577 -1.10 177 p
. To StRPuLlUaL ) 1. 9 ) N’ 1 1 .01 99.85 .33 .577 -1.1¥ 1.77
- 77 PUDAKRE OBSCURA ) D .1 0,0 1 1 - .bl - 99,86 - .33 .S17 -1.1v 1.77
78 SabeLLIDAE ) ] 1 0.0 1 1 .01 99.87 .33 577 “1.10 1.77 ,
79 AMPELISCA VERKRILLI 1 ° v 0 .5 1 1 .91 99,88 .33 571 -1.12 1.77
8y PARAUNIVAE GrPB 1 ) 0 .2 1 1 .01 99,89 .33 577 -1.19 1.77
81 SPIUNIVLAE v 1 -9 V.0 1 1 .01 99,90 . .33 5717 =1.10 1.77 .
82 SCHISTUMEKINGOS RUDOLPHI . - 1 0 . @ 6.0 1 1 .91 99.9¢ .33 577 -1.10 1.77
- 83 PAGURID JUV. _ psh e N @ 6 - 1 - 0.0 1 1 .01 99.91 .33 W77 -1.1¢ 1,77
B4 PARAUNIDAE GRPA : ) 2 1 v 1 1 .01 99.92 .33 577 -1.10 1.77 .
85 CINRATULIDAE - | ) ] 1.2 1 1 .01 99.93 .33 577 -1.18 1.77
" 86 NUCULANA ACUTA ; 1 ) ] 0.0 1 1 .01 99.94 .33 577 ~1.19 1.77
87 CYCLLASPLS VARIANS .- v 1 e ¥,.0 1 1 W9l 99.95 .33 .S77 -1.19 1,77 .l
88 LITULUKSA STREMMA ofs 1 0 ] 8.0 1 1 o1 99.96 .53 o517 =-1.19 1.77
i 89 MITKELLA LUNATA 1 - B-i ¥ 0.0 1 s 1 bl . 99,97 .33 «ST17 -1.18 171 3
. "9Y PULYDUKA SUClaLl$S 1 8 -2 0.0 1 - 4 .01 99,97 o33 577 =1.19 1.77 ,
- 91 SJuUILLA SP Coe 1 B 332.3 1 1 .91 99.948 «33 517 -1.14¢ 1.77
- 92 DWILUNERELS HAGNA e ) 1 ] V.0 1 1 .01 99,99 .33 577 -1.10 1.77
- 93 ANCISTRUSYLLIS SP 7 1., 0 0.0 1 1 1 100.00 «353 YA =1.10 1,77 .

L =
000000000000 00000000000000000000000000000000000000000 00000 OC0OCOC0OCCCEOCOOO0OCGCACOOOSEOCCQCOEEOCEO0IOCO0IOOOC0COCOO0IQCOCEO0IO0CCOGCOEOIOTOCOCIOVIOSPOIPOOIOPOOEOCEOOCQOCIOIOCITAIOCOOTSssSsaVOss

r
NU, UF SPECIES ) . 67 S1 36 )
NU, UF 1nDlV]IDUALS t S883 U994 603 - 114809 : - : »
TUTAL INFAUNAL BIOMASS *'18Y29 28176 2785 48990,.0 :
" ' . : A
"STATION TRANSECIH SPECIES MEAN OENSITY DIVERSITY PIE EQUITABILITY BIOMASS
] Citanit b © 93 3826,7 2.3U494 6469 0657 16330.u !
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I STATION 4 TRANSECT - SHELF PERIOD  FEBRUARYHY
REPLICATE BIOMASS/ TOTAL - S 95 PCT
SFELIES : 1 2 3 MG ; ABUND OCCUR PERCENT ACC PCT MEAN . 8TDL CUNF LIM
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4 ] LYUNSIA HYALINA FLORIDANA & 1655 1541 16¥3 631.0 4799 3 . 25.53 25.53 1599,67 S57.973 RAKRRKK  KAKARR
- 2 AnhA AEWUALLS 762 783 1363 478.7 29¥8 3 15.47 40,99 969,33 341,087 121,96 #axzan
cs- 3 MEDIOMASTUS CALIFORNIENSIS - -+ - 674 1892 781 . 154,9 2547 .- 3 13.55 54,54 849,49 217.138 3U9,.56 AARAAR
p 4 BALANULLUS>US 5P, T 764 839 759 25.6 2362 3 12.56 67.11 T87.33 L4481y 676,24 B9B.67
. 9 MuLlielA LATERALIS : 615 377 1336 3dM.0 2328 3 12,38 79.49 776,90 499,301 ARKKAR ARAXRAR
{ 6 AnEMUE 196 158 98 0.9 302 3 1.935 - 81,41 120,67 32,5798 39,73 241.60
: 1 PARAUNIVAE GRPA . : S 104 99 148 39.8 311 3 1.65 83,07 143,67 4,599 92.46 114,87
- 8 SPHAERUSYLLIS SPA : 86 9y . 78 v.,9 254 3 1235 .84,42 84,67 611V 69.49 99,85
< 9 PANDU~A TRILINEATA St B9 - S8 94 .. 117.6  24) 3 1.28 ... 85.79 Bu,.33 19.502 31.88 128.78
T 1Y STKEBLUSPIO BEWELICTI i 68 73 74 15,3 215 3 1.14 86,85 T1.67 3.215 63,68 79.65
11 OLIGUCHAETE o2l 83 52 0.0 156 3 .83 .. B7.68 52,09 31,090 =25.01 129.v1
2 B1VALVE : = ] 61 78 0,0 139 2 «74 8R4\ 46,33 41,916 «55,56 148,23
THARYX SETIGEKA . ; . [ 59 75 - 17.9 134 2 71 . 89.13 44,67 39.541 =53.47 142,84
SPIOPRANES BuMnYX 5 gL 4e 33 - 2V.4 129 3 <64 89,77 4un 99 64557 23.71 56.29
> HUCULAwA ACULTA . -~ 33 36 42 Q.0 111 3 «59 . . 98,36 37.99 4,583 25.562 48.38
CIkrRATULIVAE . . 76 .27 - ¥ 15.7 103 2 «55 9¢.90 34,33 36,527 -61.38 132,05
CAPLITELLLIVAE o «. S sS4 .38 V.0 97 3 .52 91,42 32.33 24,987 =29.74 94,41
TELLInA ALTERNATA : . 49 4y 0 V.9 88 2 A7 91.89 29.33 25.716 -34,SS 93,22
PARAONIDAE URPG . -9 38 35 7.7 82 3 Y 92.32 2Tl.33 15.948 -12.29 66.95
SYLL1DAE : 23 33 25 V.0 81 -3 .43 92.76 27.00 5.292 13,85 49.15
HAPLOSCULUPLOS FOLIOSUS < e .26 26 - 21 0.0 79 3 U2 . 93,18 26.35% «577 24,90 27.717
ACTEUCINA CANALICULATA ) L. 2R 22 31 .0 73 3 .39 93.56 24,33 5.859 9.78 38,89
MELLIniNA MACULATA - 23 8 - 26 2.9 57 3 .34 - 93,87 19.v9 9.644 4,96 42.90
RHYNCHUCOELS - 14 27 ° 11 112.5 52 3 .28 94,14 17,33 8.505 -3.8¢ 38,40
HIAVELLA AKCIICA _ A R ¥ 8 - 25 0.0 4s 3 .24 94,38 .. 15,09 8.888 -7.08 37.08
USTRACUDA R & AR V" R .0 4y *3 .23 94,62 14.67 4.nul 4,63 24,71
TELLINA $P, - oo c s B e @ s 83 V.90 43 v 23 ... 94,85 14,33 24.826 -47.34 76.01
LUCINA MULIILINEATA - TR 6 18 17 132,8 41 L3 .22 95.06 13,67 6.653 -2.87 3v.21
EPITunlum SP ey 20 19 - 16 ] 49 .3 .21 - 95,28 13,53 S.774 1,01 27.68
EwSLS mIkun . 3 11 17 © 9 V.9 37 3 20 95.47 12.33 4,163 1.99 22.68
NOTGMASIUS CF.LATERICEUS . “ e 37 6 - 9 0.0 37 - 1 28 - 95,67 12.33 21,362 -dp,74 65,49
CLYMENELLA [TURUUATA CALIDA 24 3 6, 21.1 33 .3 .18 95.85 11,902 11,558 -17.22 39.22
MALOANIUVARE - o1 13 9 V.0 - 32 3 «17--. 96,42 1v.617 2.082 5,59 15,84
SCHISTUMERINGOS SPA . 4 14 13 4.0 31 3 16 96.18 1¥,353 5.548 ~3,35 24,02
ANALIIUES ERYTHKOPHYLLUS . 19 11 7 ] 28 3 .15 96,33 9.33 2.982 4,16 14,50
PHUKUNIS ARCHITECTA 5 7 9 11 V.0 27 .3 14 96.47 9,04 2.0y 4,13 13.97
MACOMA TENTA : ) [} 19 0.0 27 -2 .14 96.62 9.09 9.539 -14.7n 32.7¢
MACOMA SP R 23 3 P’ ¥,0 26 -2 14 96.76 8.67 12.5903 =22.44 39,73
TRUNCATELLA CAKLIBAEENSIS : : [’ 5 - 21, V.Y 26 2 L ] 96,89 8.67 10.979 -18.59 35.92
PURKONYA SP 7 17 [*] Y.Y 24 2 .13 97,92 B.09 8.544 -13.23 29.23
GLYCERA CAPITATA 14 1 9 22.5 24 3 W13 97.15 6.99 6.557 -84.29 24,29
MYSELLA PLAWULATA’ 5 4 16 V.0 23 3 e12 97.27 7.67 71.234 -1d.31 25.64
MEKCENARIA CAMPECHIENSIS 9 7 238,06 22 .. 3 el 97.39 7.33 1.928 3.54 11,13
CuUUPRlUM ACHERUSICUM S 15 2 88,4 ee 3 12 97.51 7.33 6.807 9,58 24.24
5> PULYDUKRA SUCIALILSY N 6 [ 8 ¥,.0 20 - 3 o 11 97.61 b.bl 1.1585 5.8¢ 9.54
WUD1BRANCH 19 1 0 0,9 249 2 o1l 97.72 6,67 18,693 -19,.99 33,23
XtNANTRURA BKEVITELSON e 12 4 y .Y 29 3 W11 97.82 6.67 4,619 -u,81 18,14
AMPHARE [ LVAE ) 9 19 ") 19 .2 .19 97.93 6.33 5.548 ~7.35 2v.u2
SPIUCHAETOPTERUS COSTARUM 6 4 8 vy 18 "3 o 1¥ 98,02 6.94 2440 1.03 10.97
CYCLUPUID CUPEPUL ) 6. 12 (A" 18 2 o100 98.12 b.¥d 6.0dY =8.91 29.91
PHASCOLIUN STrUmY] ST 4 <13 -1 "’} 18 -3 .1v 98.21 6,49 6.245 =9,51 21.51
TRACHYPENAEUS CONSTRICTUS 15 "} o ~ B.¥ 15 1 .08 98,29 5.99 B.060 -16.51 26,51
PERIFLUMA MARGAKITACEUM (2INEWUALE 3 7 5 . 0.0 19 3 T} 98,37 5.0 2,004 3 9.97
UNRNGWN AN(MAL A 11 U 7] 'dV] 11 1 Vb 9B, U3 3,67 6e351 12,11 19,44




AR HOTURMNINEL SRR & DU S TR R FETR S KT e S0 | ,
55 CLYMENELLA MUCUSA 2 2 7 69,6 11 3 .06 98,49 3.67 2.887 -3,50 16,84
S0 SARSIELLA TEXANA 2 7 2 0.1 11 3 .6 98,55 3.67 2.887 -3.50 10.84
57 PYKAMIVELLA CkENULATA 3 - 4 4 0.0, 11 3 06 98.61 3.67 W577 2,23 5.19
S8 AMPELISCA VERKRILLI 5 4 2 11,3 11 3 T 98,606 3,67 1.528 -.13 7T.46
59 STYLULHUS ELLIPTICUS 6 -3 2 0.0 - : 11 -3 W06 298,72 3.67 2,082 =1.59 8.84
6U MEGALOMMA BluCuLaluM 2 5 2 V.0 9 .3 .05 98,77 3,99 1.732 -1.34 7.3¢
o) GLYCIWWE SuLlTaxiA 4 a -, 1 . 6.2 9 A~ 3 © «85 98.82 3,04 1,752 -1.3¢ 7.30
+ 62 LITULURSA SIRpLMMA 1 3 4 0.9 8 3 .44 98.86 2,67 1.528 -1.13  , 6.46
7 63 PARAPRIUNUSPLO PINNATA 2 3 3 22.2 8 3 U4 98.9¢ 2.67 $577 1.23 4,19
. 64 VIIRINELLLDAE " 0] 8 ¥.0 8 1 .04 98.95 2.67 4,619 8,81 14,14
r~ 65 CYCLASPIS VAR[ANS 1 9 7 0.0 8 -2 .04 - 98,99 - 2.67 . 3,786 “6.74 12,07
T 66 DIuPalKkA CuPKEA o 0 "I ) 7 s .04 99.03 - 2,33 , 4aodl =7.71 12.317
5 ol SCOLUPLUS RUBHA 5 -1 i1 V.0 7 .3 .04 99.96 - - 2,33 “2.309 =3.468 - B.07
ob WEPNIYS MAGELLANICA 4 370 M 0.0 7 e 04 99,10 2.33 2.082 -2,84 7.59
69 CAPRELLIOD A R 1 5 0 .0 7 2 08 . 99,14 2.53 3.215 =5.65 10.32
‘o 70 CYKTUPLEUKA COSTATA N 1 4 2 v.0 7 3 Y 99,18 2.33 1.528 =1.46 ° 6.13
.» 71 PLSTA PALMALA : 1 1 - 4 0.0 6 .3 .03 99.21 2.4 1.732 2.3 6.30
. 72 LLYCERIVAE 4 6 ¥ ") 6 1 .03 99,24 2,04 3.464 =b.61 19.01
75 NASSAKIUS ACUTUS v 1 S 0.0 6 2 W3 99,27 2.%Y 2.646 -4,57 8.57
74 BRANLIA CLAVATA 4 6 V.9 6 1 .03 99,39 2,91 3.464 “h.61 14,61
75 EULLMUSTUMA SP 2 8- 4 0,9 6 2 03 99,34 2.09 24030 =2.917 6.97
2 70 DRILUGEKELS MaGuA 2. 9 4 .0 6 2 .03 99,37 2,49 2,044 -2.97 6.97
2+ 71 SPIUNIDAE ¢ 3 3 0.0 6 TR .03 99,4y 2.09 1.732 -2.59 64,30
78 APUPRIUNUSKFIU PYGMAEA ] 2 1 6.5 5 3 .03 99,43 l.07 577 .23 3.1¢
79 PECTINARLIA GUULDII ) a5 118.1 5 - 1 .03 99.45 - 1.67 2.0887 =5.51 8.84
84 ONUPHIUAE 1 2 2 D.0 5 3 .93 99,48 1.67 577 .23 3,10
81 TANALIDACEAN A 3.0 V.Y 5 3 .03 99,51 1.67 1,155 -1.29 4,54
82 UXYUKUSTYLIS SALIONI 1 2 .2 0.0 S 3 .03 99,53 1.67 577 .23 3.1¢
83 BKANCHLUSTUMA CARIBAEUM 0 2 2 54,5 4 -2 B2 - 99,5% 1,33 14155 =1.54 4,29
84 NATICA PUSILLA 3 v -1 8,0 4 2 02 99,57 1.33 1.528 -2,46 5.13
65 OEWTALIUM TEXASIANUM T 3. 4@ 0.0 4 2 .02 99,60 1.33 1.528 -2.46 5.13
8o EDUIEA MONTUSA 6 2 2 "] 4 2 .02 99.62 1.33 1,155 -1.54 4,20
87 DIPLODUNTA CF SOROR 1 2 -1 v.0 4 3 .02 99,64 1.33 W577 -.10 2,717
OPHIUROLLS 1 9 2 81.0 3 2 .02 99.65 1,09 1,004 -1.48 3.u8
MAGELUNA PETTIHUNEAE - B | n,0 - 3 tR 'Y 99,67 1.0v 1,640 -1.48 3.48
AKMAHDIA MACULATA . 0 v -3 ) 3 S| 02 99,69 1.00 1.732 =3,30 5.3¢
GASTRUPULL i © 3 v L9 0.0 3.1 .02 -7 99,79 1.99 1,732 =3.32 5.39
PHYLLOVDUCIDAE + ] 2 1 ") 3 2 M2 99.72 1,00 1,844 -1.,48 3,48
TUKKUNILLA SP _ - 2 - ] v.@ - 2 1 M1 99,73 .67 14155 -2.2¢ 3.54
SABELLIDAE - - 1 1 e, v.o 2 C2 .01 99.74 .67 577 - 17 2.1¢
COKOPHIUM LOULSIANUM ] W 2 oo o2 ! 01 99,75 .67 1.155 -2.29 3.54
DURVILLEIVDAE T 2 v 0.9 2 1 .01 99.76 Y 1,155 -2.29 3.54
NEKELS PELAGICA OCCIDENTALIS 2 -0 Y 0.0 2 1 .91 99.77 .67 1.155 -2.29 3.54
LEuCun SP , : 0 ] 2 8,0 2 1 W01 99,78 .07 14155 =2.2¢ 3.54
ANADARA SP H 4 2 [’} 0.0 2 1 91 99,79 o617 1.155 =-2,2¢ 3.54
MAGELGNA PHYLLISAE : 1 P 1 © 0.0 2 2 .01 99 ,.8¢ Y 577 .77 2.10
LUMBKINERIS ParvAPEDATA o 1 1 V.0 2 02 WY1 99,81 .67 517 .77 2.10
S1GAMDRA TENTACULATA 0 O | 4.1 2 2 .01 99.82 o7 577 =77 2.19
CHONE SP 1.0 1 0.0 2 2 9l 99,84 .67 «577 -.77 2.19
NERELD SPa Y 1 1 0.9 2 2 /.01 99.85 Y 577 -.77 2.19
CUSSUKA DELTA 0 2 d 0.9 2 1 evl 99,86 Y 14159 2,29 3.54
PAGUKID Juv, 2 ) 0 Y,0 2 1 «901 99,87 .67 1,155 -2,20 3.54
MICKUPRUTUPUS SPP, 9 1 -1 Bev - 2 -2 01 - 99,88 Y YA - 77 2,10
BrILZUA v @ 1 v,0 1 1 .41 99.88 o35 577 -1.10 1.77
PSEULEURY THUE $P, ] 1 ) 0.0 1 1 .91 99,89 .33 577 -1.19 1.77
GYPTIS VITTATA 1 ") ] 0.0 1 . 1 .01 99.89 .33 o577 -1.14 1.77
111 POLYWOIVAE -1 4 d v.0 1 N .41 99,99 .33 .S577 ~1.14 1.77
112 Uuurnls spP, 1 () 9 B.0 1 1 01 99,99 o33 o571 -1.19 1.77
115 EAUGUIE DISPAN 0 1 9 ") 1 1 .91 99.91 .35 WS17 1,10 1.77
114 PLanIkA ] ¢ 1 - 0.0 1 1 91 99,91 033 «577 “1.10 1.77
115 SERPULIDAE ] 1 0. 0.0 1 1 81 99,92 o35 o577 ~1.19 1.77
1lo HES1UNIDAE D) 0 1 P 1 1 N3 99,93 033 YA 1,19 1,77
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" 117 PAGURUS |AKNULIPES 9 ) 1 0.0 1
110 Eftune HETERUPUDA (%] { %) 0.0 1
119 OWUPHIS EREMITA OCULATA [’} 1 (%] V.9 1
129 ECHIUROIVEAN 0 (4} 1 Q.Z! 1
121 (UALSANKIUS VIBEX %] 1 (%] 0.0 i
122 AxCIUVAE ("] 1" 0 0.0 1
125 HAMINUEA SUCCINEA 1 Y - %] ..U 1
124 SAxkSIELLA 3¢ 1] g 1 0.9 1
125 ASTEXROPTERON UCULITRISTIS 0 [ | RN.Y 1
120 OwEwlA FUSIFUKRMIS 9 1 ("] v,0 1
127 CYCLASPLS sv (Jn 1 [} 0.0 1
128 EPLIUNLUM RUPICOLA .9 1 "] b,u 1
129 VITRIWELLA FLUOMIDANA (%] 1 J Ve 1
159 HOLLUINUKULIDEA %] "] 1 Y. 1
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3 NU. UF SPECIES SR 84 - 97 93 .
i NO. UF INUIVIDUALS S624 6013 7163 1880@
4o TOTAL INFAUNAL UIUMASS

3531 3508 4uvwld 11042.4

- STATION TRANSECT SPECIES MEAN DENSITY DIVERSITY PIE EQUITABILITY
- 4 SntLF 13¢ 6266,7 3.6467 «8599 «1454

»
-2

- e s bt e po pa s e Pt e e e e

BIOMASS
3680.8

oo

Wi
.91
01
A
1
.Bl
01
91
."l
.91

0

.01

R

Ml

99,93
99.94
99.94
99.95
99.95
99.96
99.96
99.97
99.97
99,98

- 99.98

99,99
99.99
190,90

.33
33
033
33
«35
.33
.53
33
33
.35
o3
o33
«33
«33

«ST717
577
o577
577
577
«S77
o577
<5717
5177
o717
\-577
577
“oW577

-1.,1¥
-1.10
“1.10
-1.1¢
~l.14
-1,10
=1.19
=1,1¢
-1.19
=1.19
-1.10
-1,10
-1.19
-1.19

@

1.77
1.77
1e77
xl"7
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.7."
1.77



NN SURRE X SOOI SRS SN SURTTRE SRR R 8 PR SN, R shlgn st i , .
STATION 1 TRANSECT CHANNEL PERIOD. - MARCH 81 S
; " REPLICATE. 'BIOMAss' TOTAL o 95 PCT
SPECIES Sl 2 3 . MG , ABUND OCCUR PERCENT ACC PCT MEAN sTL CONF LIM
».......l..........Q.I'.....'O'G.'......ll.....l......'.'.....Il.....l...l........'.‘.!.'...'..'..".l..'l.l..‘.'l.'..'.'...‘..ll...l...
’

1 MEDIOMASTUS CALIFORNIENSIS 273 284 - 639 149.4 1196 - 3 26.92 - 26,92 398,67 208,247 Aarrkr 915,92
2 ABKA AEWUALLS 176 119 853 3975.2 1148 3 25.84 52.717 382,67 4p8.3106 KAKARR  ARRARR
> 3 BALANUGLUSSUS SP, 109 449 553 . 8.0 1111 3 25.41 77.78 - - 370,33 232.218 xxaxxx 9u7,24
A 4 ANEMUIE - .5 4S 115§ 0.0 165 .3 3.71 81,49 55,00 ,55.678 -83.,32 193,32
" S ULIGUCHAEIE * © 16 43 9% 9.9 154 3 3.47 84,96 51,33 Yy 154 48,42 151.09
@ 6 SThtvLUSPIU BENEDICTI 11 31 67 11,5 109 3 ©2.45 7 87,42 36,35 28.318 34,17 106.83
v 7 RAYNCHUCUELS - 29 19 - 44 .- 206.1 - 92 .3 2,07 . 89.49 -  3u¥.67 12.583 =.59 61,93
8 CYCLUPUIL CUPEPOD ) 18 46 V.0 . So 2 1.26 . 90,75 18,67 244194 41,44 78.77
9 CUSSURA DLELTA , - 19 ~ 25 .- 11 V.0 55 "3 1.24 91.99 18,33 7.024 .88 35,78
PHUKONLS ARCHITECTA : 14 s . 3 0.9 22 3 Y 92.48 7.33 5,859 -7.22 21.89
AKADAKA SP : 1 0 2u V.0 21 2 W47 92.95% 7.09 11.269 =21.29 35,09
ERICHTHUONIAS BRASILIENSIS 0 ) 19 ) 19 { o4l 93,38 6.33 14.970 29,92 33,59
ANATTLDES ERYTHRUPHYLLUS 2 7 19 0.0 19 o3 W43 93.81 6.33 4,441 =3,71 16,37
MULINLA LATEKRALIS 2 1 14 88,7 17 3 .38 94,19 S.67 7.234 -12.31 23.64
CAPKELLID A » ) ) 16 ) 1o 1 030 94,55 . 5.3% 9.238 =17.62 28.2b
SPHAERKUSYLLIS SKA 1 1 14 = 0.0 16 3 .36 94,91 5.33 7.546 -13,31 23,98
PSEULEURYThHUE SP, | 3 06 35,5 16 3 36 95.27 - S.33 2.182 .16 14.5¢
SPIOCHAELTUPTERUS CUSTARUM 4 9 2 0.0 15 3 .34 95.61 S.bo 3,606 =3.96 13,96
GLYCERA CAPl1ATA 3 7 4 V.0 14 3 032 95,93 4,67 2.182 =.59 9.84
STYLUCHUS ELLIFTICUS . 2 2 9 0.0 13 3 29 96,22 4,33 4,941 =S.71 14,37
NOTUMASTUS CF,LAIEKRICEUS - - ] 5 6 ) 11 2 25 - 96,47 - 3,67 5,215 4,32 11.65
S1GAMBRA TENTACULATA 3 4. 3 9.8 10 3 .23 96469 3.348 W5717 1.9¢ 4,77
BATEA CATHRIMENSIS ') v . 9 V.0 9 1 20 96.89 3.94 5.196 =9,91 15.91
NEPHIYS MAGELLAMICA () 3 6 R.0 9 2 .29 97.10 3.00 3,909 -4,45 14,45
PARAPRIONUSPLIO PINNATA 1 2 4 12.5 7 3 .16 97.25 2.33 1.528 =1,46 6.13
ETEUNE METERUPULDA : ) ¢ 7 V.0 7 1 .16 97,41 2.33 4,041 =7.71 12.37
BIVALVE - ] ) 7 2.2 7 -1 W16 - 97,57 2,33 4,941 =7.71 12,37
MINUSPIO CIRKIFERA . : 1 2 3 V.9 6 L3 .14 97.7@ 2,09 1,90y -.48 4,48
ANCISTRUSYLLIS PAPILLOSA A -2 2 -2 - ¥.0 6 3 JAU T 97,84 2.09 AT 2.90 2.99
FOLINICES DUPLICATUS ; ] 2 - 4 V.9 6 T2 .14 97.97 2.0 2.909¢ -2,97 6.97
MACOMA TEHTA . 1 1 3 0W.d S 3 ol 98.09 1.67 1.155 -1.2¢ 4,54
MAGELONA PHYLLISAE 1 4 0, ") 5 2 o1l 98,29 1,67 2.682 -3.59 6.84
STRENELALS ©OUA ] 1.7 4 51.6 7 S 2 A1 - 98,31 1.67 2.482 -3.50 6.84
LYUNSIA HYALINA FLORIDANA 3 2 0 14,4 5 2 o1 98.42 1.67 1.528 “2.13 5.46
DIUPATRA CUFREA [} ) 4 375.3 4 1 09 98,51 1.5% 24509 -4,40 7.07
ALTEULTHA DEFPRESSA " ) 4 v.h q 1 09 98,69 1.33 2.309 4,49 7.0/
TELLINA S¥, ; Y 13 V.0 4 2 .09 98,69 1.33 1.528 -2.46 S5.13
TRAKYX SETIGERA 5 () 2 2 3.8 4 2 .99 vy8,78 1,33 1,155 -1.54 4,29
GASTRUPOD 2 0 - 2 0.0 4 -2 .09 98,87 1.33 1,155 ~1.54 4,29
OPHELIDAE ) ] 3 a,0 3 1 M7 . 98,94 1,19 1.732 ~3.30 5.3¢
NERELD S$SPA 1 1 1 .0 3 3 W1 - 99,01 . 1,0¢ Py 1.09 1.00
HAPLUSCULOPLUS FULIOSUS U] -2 | 0.0 3 2 T .07 99.98 1.0 1.006 -1.48 3,48
SPIUPHANES SuMBYX " 2 1 4.4 3. -2 7 99.14 1,00 1.499 =1.48 3.48
CORUPHIUM ACHERUSICUM %) 8 3 V.9 3 1 07 99,21 1.00 1.732 -3,3n 5.3¢
ARMANDIA MACULATA g2 v 0.0 2 1 . V5 99,26 .67 1,155 -2,20 3.54
CAPLITELLIVAE 0 v 2 0.0 2 1 85 99,306 67 1.155 ~2.2¢ 3.54
EPLI0ONIUM 5P ] [’ 2 0,9 2 1 95 99.3% .67 1,155 2,29 3.54
MALDANIDAE ] 1 0 n.Y 1 -1 92 99,37 .33 ST7 -1.19 1.77
PARAUNIDAE GRPA 1 ] ] 2.4 1 ' .02 99.39 o33 517 “1.1¢ 1.77
PAGUKUS ANNULIPES 1 v 0 0.0 1 1 02 99,41 .33 517 1,10 1.77
nEREIDAE ) w1 0.0 1 <1 92 99.44 o33 577 =1.19 1.77
pRYULUA e " | V.Y 1 1 82 99.46 .33 WS17 “l1.10 1.77
OnElvlA FUSIFURMLIS ) ) | ") 1 1 02 99,48 033 577 1,19 1.77
MITKELLA LuiiATA ") ) 1 L.l 1 1 Y. 99.5¢ 033 «S5T =1.10 1,77
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N 56 APUPKIUNLSPIU PYGMAEA "] ("] 1 1.2 1 ke 02 99,53 <33 577 ~1.1¢ 1.77
So SluamorAa HASS] 1 ("] v 2" ] -1 1 92 99,55 .33 «577 -1.10 1.77
57 NASSAKIUS ACUTUS 1 ") (%] u.u,~ -1 A | N r . 99,857 o33 «S577 =l.12 1.77
SY PULYUUKRA SulClaLls 1 (%] "] B0’ 1 1 .02 99.59 «33 577 =-1.18 1.77
59 MeLlnvA MACULATA 1 v - J B0 -1 1 02 99,62 33 o577 =1.10 1.77
ou OrbINIDAE | 0 [’ 0.0 1 1 .02 99,64 P 517 -1.10 1.77
61 AmPnlLUCHUS SP, 0 [’ 1 v 0.y | 1 b2 99 .60 55 577 -1.10 1.7/
o¢ SyLLlvAace ") 1 v 0.0 1 1 02 99.68 o33 577 -1.10 21477
63 PANUUKA TRILINEATA ") v 71 0.0 1 1 02 99.71 W33 577 -1.19 1.77
64 SEKRPULIDAE 8 1 %} V.9 1 1 .02 99,73 33 577 -1.,19 1.77
65 NUCULANA ACUTA [%] 1 [} Y.9 1 N W2 . 99,75 «33 " 0577 =1.12 1.77
66 NULILKANCH .1 "] (%] V.9 1 1 e 99,77 .33 , 577 -1.10 1.77
67 LITUCOKSA STKEMMA %) (/) 1 V.0 | | e 99.89 ) “ 577 -1.10 1.77
68 GLYCIwUE SuULITAKIA [’ 1 ) 1.8 1 1 02 99,62 .33 " 577 -1.19 1.77
69 EULIMUSTURA SP [’} 1 %} 0.9 1 1 62 99,84 33 517 -1.1¢ 1.77
7V UGYKRIDES LIMICOLA ) i [ 1 "} 0.9 1 1 M2 . 99.86 33 «S17 =-1,19 1.77

- T1 0DUSTUMIA SP, . 5 - =1 v -9 1 0.0 . P 1 - 82 99,869 33 o577 -1.10 1.77
72 UNKNUwiy ANIMAL A 1 "] ('] V,4 1 { -y 99,91 «33 977 =1.10 1.77

v 73 AMPELISCA VERRILLI 1 ("] %) 2.3 1 1 ne 99,93 33 «577 ~1.19 1.77

o T4 ANCISTRUSYLLLIS JOWESI 1 "] 7] 0.0 1 1 V2 99.95 «33 «S717 =1.14 1,77

¢ 75 ARMANULIA aLILLS 1 ¥ [} 0.9 1 1 Be 99,98 33 «577 =1.1¢ 1.77
76 V1TRINELLLIDAE " A 1 (4] V.0 1 1

02 100,00 © .33 577 -1.19 1,77
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NO. OF SPECILES 38 4e 53 ]
NO. GF INMUIVIDUALS 7v1 1106 2635 4442
TOYAL InFAUNAL B1OMASS. - 2822 1777 12684 17279.1

STATION TRANSECT SPECIES MEAN DENS1TY DIVERSITY PIE EQUITABILITY BIOMASS
1 CHANNEL 7o 1460.7 2.9671 7942 1560 5759.7
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. STATION 4 TRANSECT ©  SHELF PERIOD MARCH 8o
. REPLICATE BIOMASS/ TOTAL . ‘ 95 PCT
-~ SPECIES S Y 2 3 MG | ABUND OCCUR PERCENT ACC PCT MEAN STL CONF LIM
X L LYONSIA HYALINA FLURIDANA 672 1134 761 4141,1 2567 3 18,50 18,50 855.67 245,117 206,71 Axxaxn
S 2 MEDIUMASTUS CALIFURNIENSIS ) 18079 586 B4l 159.6 2548 53 18,907 36,57 836,09 246,575 223,43 xrxkRRR
=’ 3 BALANUGLUSSUS SP, bu8 982 608 V.0 2238 3 16413 52,79 T4o,00 205,358 235,82 AkxRan
g 4 AbrA AbuUUALLS 483 915 794 1146,4 2192 3 15.80 68,49 130,67 222:855 177,82 raxkzn
5 ANEMUNE ; 126 169 132 V.9 427 L 3.08 71.57 - 142,33 23,288 bu.u8 2vd.19
© PARAUNIUVAE GKPA 144 1v8 118 S58.6 374 03 2.67 74,24 123.33 18.583 77.17 169,.5¥
N 7 OLIGUCRAETE = 82 1%v 8y 0.0 312 3 2.25 . 76,49 184,90 39,859 S.¥4 2u3,.0v
, 8 SPHAERUSYLLIS SPA 114 49 139 0.0 289 3 2.48 78,57 96,33 59,895 =34,11 222,717
- 9 STReoLUSPIU BENEVICTI . 104 84 . 79 - 10,9 258 3 1.86 80.43 B6.6W 17.v88 43,55 128.45
10 MULINIA LAIERALLS 58 165 64 18,0 2217 3 1.64 82.06 75.67 25.58¢ 12.12 139,22
11 NUTUMASTUS S 78 43 8v 177.8 201 3 1.45 83,51 674,99 21,809 15.39 118.70
1¢ PANDUKA TRILINEATA 86 52 4s 235.4 183 3 1.32 84,83 61,10y 21.932 6.51 115,49
15 THARYX SE11GEKA , -9 02 1v6 16.2 168 2 1.21 - 86,04 S6,.09 53,254 =76.,34 188,3¢
14 SPIUPHANES BUMBYX . 62. 36 55 48.9 153 3 1.10 87.14 51,00 13.454 17.58 84,02
15 CIrKATULIDAE Pos 129 ] 18 12.8 147 2 1,06 - 88,20 49,99 69,804 Axkakr 222,57
16 ANALTINES ERYTHRUPHYLLUS .4l 26 3 V.9 99 3 .71 88,92 35,u¢ 7.559 14,24 S1.70
17 NUCULAOA ACUIA . 33 22 29 v,0 84 3 b1 89.52 - 28.89 5.568 14,17 41,63
. 1B MaACUMA TENTA ' 45 29 10 ¥, 84 3 .61 90,13 28,01 17.521 15,53 71.53
<, 19 RHYNCHULUELS - 26 3 21 481,3 78 3 .56 94,69 26,4V S.uNY 13.58 38,42
<. 2w PAKAUNIDAE GRPHB . 19 24 33 8.6 76 I3 «55 91.24 25.33 1.995 7.71 42.96
:+ 21 CLYMENELLA TORWUATA CALIDA - -t 36 20 - 16 58,3 72 3 .52 91.76 24,19 10,583 =2.29 50,29
i 22 HAPLOSCULUPLOS FOLIOSUS ' 14 18 31 48,9 63 3 o 45 92.21 21.99 8.888 -1,48 H3,98
7 23 ACIEUCINA CANALICULATA 26 13 - 1o Y. 55 3 o4y 92.61 18.33 6.8u17 1.42 35.24
© 24 MIATELLA AKC1ICA i 12 24 16 0.9 52 3 37 92.98 17,33 6.119 2.1S 32,51
29 BlVALVE _ : - 1 0 u7 2.9 ug 2 «35 93,33 16.44 26.851 “5u.71 82,71
26 MELINNA MACULATA v i 18 18 19 v.0 46 3 .33 93,66 15,33 4,619 3.56 26.81
. 27 SYLLIDAE o Sl et B - 29w 15 . . 8.0 - 44 2 «32 0 . 93,98 14.67 14,5495 “21.36 SU,79
28 GLYCINDE SULITARIA . i . 1@ 16 17 11,5 43 -3 <31 94,29 14,33 3.786 4,93 23,74
¢9 PHURUN1S AKCHITECTA -~ 7 15 . 20 - .0 42 3 .30 94,59 14,99 64557 -2.29 30.29
LUCLSA MULTILINEATA . 25 3 13 172.2 a1 3 .30 94,48 13.67 11.015 -13,79 41,u3
CURUPHIUM ALHERUSICUM S 12 11 9 0.0 32 3 23 95.11 10.67 1.528 6.87 14,46
STYLOCHUS ELLIPIICUS ) g 19 7 11, V.9 28 3 20 95,32 9.33 2.082 4,16 14,59
MYSELLA PLANULATA . . . 2 4 .21 22.5 27 -3 .19 .95,8] 9.09 10.449 -16.94 34,94
UNARNONN ANIMAL A 2S ") 1 0.0 26 -2 W19 95,79 8.67 14.154 =26.59 43,8%
TELLINA SP, 0 9 14 2.0 23 2 17 95,46 7.67 7.995 -9.96 25.29
SLHISTOMERINGOS SPA ' 13 9 ) 0.0 22 2 .16 96,02 7.33 6.658 =-9,21 23,87
SCHlSIUMERINGUS RUUOLPHI 9 P 22 0.0 22 1 .16 - 96,18 7.33 12,702 =-24,22 38,89
bRANLIA CLAVATA i 21 " ) V.0 21 | . 15 96,33 7.09 12.124 23,12 37.12
GLYCEHA CAPLITATA : w01 S . .4 - 61,8 2¢ .3 o184 . 96,48 6,67 3.786 =2.74 16,07
AMPELISCA ABUDITA 2 16 1 0.0 19 3 .14 96,61 6,33 8.386 -14,50 27.17
POLYUURA CAULLERYI 4 10 3 0.0 17 3 W12 - 96,74 5.67 3,786 =3,74 15,047
P1STA PALMATA : 9 3 4 v.0 16 3 'e12 96,85 5.33 3.215 =2.68 15,32
CYCLASPIS VAK]ANS 7 ) 9 V.H 16 2 .12 96,97 S.33 4,726 -b.41 17.87
PERIPLUMA MARGARITACEUM (=INEWUALE = S 2 8 V.0 15 3 s11 97.07 S5.09 3,009 =2.45 12.45
AMPELISCA VERRILLI 6 S - 3 19,1 14 3 1l . 97,18 4,67 1.528 .87 8.46
POLINICES DUPLICATUS b 6 8 0.0 14 2 .10 97.28 4,67 4,103 =5.68 15,01
CYCLUPUID CUPEPOL v 8 6 v,0 14 2 Y] 97.38 4,6/ 4.163 =5.68 15,01
POLYLORA SuCIaLLS o 19 4 V.Y 14 s 2 Y 97,u8 4,6/ S.033 -/.84 17,17
TELLINA ALIERwAIA 13 v () V.0 13 ‘1 09 97.57 4,33 7.506 =14,31 22.98
UbTHACULA 12 ¢ 1 ¥.9 13 2 b9 97.67 4,38 bab658 =12,21 20,87
MEGALUMMA B81OCULATUM : . 3 3 7 0.0 13 -3 .09 97.76 4,33 2.349 -1.44 10,87
EPITuNIUM SP 12 ] 1 Y] 13 2 .09 97.85 4,33 6.658 =12.21 20,817
93 OXYURUSIYLIS SaLION] 2 0 1 0.0 12 2 09 97.94 4,90 5.292 “9.15 17.15
54 MEnCE..AnIi_\ CArrtECHIENSTS 7 1 4 (2] 12 3 09 98,035 4,04 3,009 -3.45 11.45
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98,65
98,179

. 98475

98,89
98.84
v8.68
98.92
98,96

- 98,99

99.03
99.96
99.19
99.13
99.16
99.19
99.21
99.24
99,27
99.29
99.32

. 99.3“

99.36
99.38
99.49

99,42

99,45

- 99,47

99.49
99,51
99.52
99.54
99.55
99.57
99.58

- 99,60
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99,65
99,67
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99,70
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99,75
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- 99,81

99,82

3,67
3.55
3.35%
3,33
3,33
3,09
3,09
$.99
2.07
2.67
2.35
- "L’)
2.0
2,19
1.67
l.6/
1.67
1.67
1.67
1.67
1.33
1.33
1.33
1.33
1.53
1.33
1.¢¢
1,94
1.09
1,00
1.9¢
1.09
1.99
1.09
1.0
1.69
l.ud
67
oY
N-¥
67
67
W67
07
67
67
67
67
67
o617
67
67
.67
.67
W67
.33
3
33
33
w35
33
033

3,855
S.774
2.517
2.387
4,163
3.040
4,359
1.004

7577
4,619
2.517

, 3,464
“1.809

3.464
Z'UU’
2.887
2.887
2.887
2.8817
2.887
24399
24309

«577
1.155
24399
2.349
1004
1Ny
1eIV0
1.732
1.732
1.094
1,444
1.7%2
1.732
1.000
BN
1.155

YA

14155

1.155
1.155
14155
1,155
14155
5717
77
1,155
1.155
1.155
1.155
577
1.155
1.155
1.155
ST
ST
5177
oST77
o577
77
ST77

=3.92
11,01
=2.92
=-3.84
-7.41
-4,45
-7.83
.52
1.23
=8.81
=~3.92
=6.61
-,48
=b.61
=5.51
=5.51
=5.51
=5.51
=5.51
=5.51
=4,49
~4,40
-.10
-1.54
-4,4n
=4.,49
-1,48
=1.48
-loqa
=3.34
=3.309
=1.,48
=-1.,48
=3.3¢
=3.34
-1.,48
1.09
=2.29
=77
=2.,20
=2.29
=2.2¢
=2.,2¢
=2.20
=2.20
=77
=17
=2,2¥
=2.,2¢
=2.29
=2.2¥
=77
=2,.,29
=-2.29
=2.29
=1.1¢
~1.19
=l.10
=1.1¥
“l.1¥
=1.,19
=1.1v

11,26
17.08
9.59
18.59
13,68
10,45
13.85
,5.48
4,19
14,14
8.59
18.01
4,48
19,61
8.8“
8,84
8.84
8,84
8.84
8,84
71.017
7.07
2.717
4,29
Tenl
7.47
3.48
5,48
3.u8
5.39
5.34
3,48
3,48
5.30
S.38
3,46
1.09
3.54
2.10
3.54
3.54
3.54
3.54
3,54
3.54
2.1¢
2.19
3.54
3,54
3.54
3.54
2.1”
3.54
3.54
3.54
1.77
1,77
1.717
1.77
1.77
1.77
1.77
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: 117 LIPLUOVUNIA CF SUROR 1 0 "} 0.0 | 1 .91 99,83 - o33 «S5T7 “1.1¢ 1.77
o 118 UPHIURULIDS 9 I | 113.9 1 1 o9l 99,83 .33 577 -1.10 1572
~: 7 119 MINUSPLIU CIKRIFERA () v V.Y, 1 1 ol 99,84 o33 517 -1.19 1.77
: 120 EUUTEA HMUNIUSA v .0 1 0.0 1 1 W01 99.85 53 577 -1.1¢4 1.77
.- 1¢1 UGYRIDES LIMICULA 10 » 2 - 0.0 1 1 oMW1 - 99,86 +33 W577 “1.1¥ 1.77
~ 122 nbnelDAE v 0 1 0.0 1 1 .01 99,86 o33 o577 -1,19 1.77
: 125 PYRAMIUELLA CRENULATA " ) 1 . V.0 1 1 V1 99,87 .33 577 -1.19 1.717
« 1124 SIuALunIvLALE 1 9 [’ V.0 1 1 W01 99,88 053 577 =1.10 ,1.77
~ - 125 BRANCAIUSTUMA CARIBAEUM %) "R | 16.6 1 1 .91 99.48 «33 877 -1.19 1.77
1206 CAlUNE 3P ) 1 ) 0.0 1 1 .01 99,89 53 oS -1.14 1.717
12/ PHUTLS SP, 0 - 1 ) (] 1 1 01 - 99,99 .33 C ST -1.19 1.77
: 128 SCULELEPIS TEXANA .9 1 0 V.9 1 1 W01 99,91 33 . aS77 -1.1¢ 1,77
Toee 129 CHOUNE SP ] 1 [’} 0.9 1 1 ¥l 99,91 - o33 “ o517 =1.10 - 1.77
LU 13U WEKELS PELAGICA OCCIDENTALIS [’ 1 [’ V.0 1 1 Bl T 99,92 o33 T 577 -1.19 1.77
~ - 131 NASSARIUS ALCUTUS - d 1 ) v.0 1 1 .41 . 99,93 . o33 W577 -1.10 1.77
© 4 132 GLYCERIDAE Y 0 1 V.0 1 1 91 99.94 «33 577 =1.,10 ° 1,77
s 133 MAGELUNA PHYLLISAE 1 0. - 0 - Beb 1 1 .91 -99,94 . 033 ol =1.1¢ 1.77
~ 154 nuLUTHURUIUEA 1 ) ) 45,3 1 1 W9l - 99,95 .35 v 577 -l.10 1,77
©¥ 135 PRIONUSPLU CKISTATA 0 ) 1 ) 1 1 W9l 99,96 o33 517 -1.10 1.77
T 156 MYRUOPMIS PUNLTATUS v ] 1 v.0 1 1 M1 99,96 .35 577 =1.10 1.77
< 1371 GuWlADIVAE [ ) 1 0,0 1 1 JB1 99,97 .. .33 577 =1.19 1,717
' 138 ASClOIACEA . () 1 0.0 1 1 vl 99.98 o33 577 -1.19 Ll
159 LUMBRINERIDAE ') ("] 1 N.0 1 1 .91 © 99,99 .33 577 =110 177
140 ACIEUN PUNCIUSTRIATUS 1 ) /] 0.0 1 1 .01 99,99 o33 YA -1.10 1.77
141 CrrlUPLEUrRA CUSTATA 1 i ] V.0 1 1 W01 104,20 .33 77 1.1 1.77

\’.:-.0....0.....0!Q.I.tt...'.'Q.IO......'.OI".'O..'......Q..Ol'.l.i.lot..".l".ll...I..Ol..I....OOO"I....!!l.o.l.-l..l...."'.l.'.l...'h

. NU. UF SPECIES ' ’ 85 78 96
; ’ NU, UF 1HDIVIOUALS : : 4446 4936 4y9s 13877
: TOTAL IwFAUMAL 1B1UMASS 11130 5945 12278 29353.0

~

FSTATION TRANSECT SPECIES MEAN DENSITY DIVERSITY PIE EQUITABILITY BIOMASS
] [} SHELF 141 4625,7 3.9211 8779 01626 9784.3




L . h i N R RE T T S | L b 1,5 4T
e I STATION. 1 TRANSECT CHANNEL PERIOD APRIL 8u
: REPLICATE; BIOMASS! TOTAL 95 PCT
e SPECIES 1 2 3. MG ABUND OCCUR PERCENT. . ACC PCT MEAN STL CUNF LIM
.‘..‘.....‘........'.l.'..'..'.......'.........'....‘..........'.....'...‘.l.'.'....’.'."..‘..'.'.-".........I..........'...'.'.'..'.
1 ABKA AEWUALLS 3933 2903 1499. B4994,6 7435 3 71,05 . 71,05 2478,33 850.615 365,12 axaanr
k 2 MEDIOMASTUS CALIFORNIENSIS 733 477 412 133.0 1622 S 15.59 86.55 S4v.67 169,707 119,16 962,28
% 3 bALAKULLUSSUS SP, 47 83 55 V.0 . 185 3 1.77 . 88,32 61.67 . 18,943 14,70 148,63
: 4 uULluuCHat It 75 57 35 V.0 167 3 1.00 89.92 55,017 29133 5.99 195,44
5 SIyLuCHuS ELLIPYICUS 48 4s 18 ¥.9 111 3 1106 99.98 37,00 16,523 =4 U5 78.65
6 RaymCHuCutLs 36 17 34 1429.7 87 3 .83 91.81 29.¢¥ 19,449 3406 54,94
7 MULLINIA LATERALILS . y Y 36 22 -~ 1¥19,S 82 3 .78 92,59 27.33 7.572 8.52 46,14
B ANEMONE . T 21 32 en V.v 73 3 .70 93.29 24,338 6.065b 7.79 av,.87
9 GLYCIWWE SULITAKILA . 22 14 11.. 16.0 u?7 - 3 . US 93,74 15,67 S5.656 1.54 29.7Y
‘o 1d PULIARLICES DUPLICATUS 19 19 12 1315.8 q1 3 39 94,13 13,67 4,726 1.93 25.41
11 CuSsurAa veEL A 8 12 15 y. 35 3 33 94,47 11,67 3.512 2.94 2u. 39
1 ANADAKA SV Q 32 ('] b.0 32 1 31 94,77 10,67 18.475 -35,23 56,57
ARMAND LA SP . 18 11 "] D.0 29 2 .28 95,95 9.617 ! 9.074 -12,.88 32.21
BlvaLVE , Y. 28 1 .0 29 2 .28 95.33 9.67 15,485 =29,89 49,13
NASSAK]lUS SP . Y 28 - ¥ b.0 24 1 27 95,59 9,33 16.1066 -33.,083 49,49
SPIUCHALTOFITERKUS COSTARUM 190 9 8 Beb 27 3 .26 95.85 9.u9 1.04n 6.52 11,48
SPHAERUSYLLILS SPA 7 12 5 0.0 24 3 23 96.98 8.9¢ 3.6U00 ~.96 16,96
CIRRATULLlVAE ) 15 ') 8 11,7 23 2 22 96,39 7.61 7.546 =lv.98 26.31
PARAPRIUNUSP]IO PINNATA - 16 3 ) 39.8 23 3 .22 96.52 l.67 7.234 =1d.31 25,64
SIKEBLUSPLO BENEDICII ’ . 12 3 7 7.1 22 3 .21 96,73 7.53 4,599 -3.87 18.54
NEPHTYS MAGELLAWICA . 7 8 - -5 Y.b 2u 3 19 . . 96,92 b.b7 1.528 2.87 18,46
PHUKUNLS AKRCHITECTA 1 S 11 0.b 17 3 16 97 .09 S.07 S5.n33 6,84 18.17
CYCLUPOID CUPEPUD . %) 17 (] V.0 17 1 .16 97.25 5.67 9.81% =18.,72 3ip.05
CAPITELLIDAL ) 19 (] 5 V¥ 15 2 14 97,39 S.99 S. vy =7.42 17.42
BATEA CATHRINENSIS o ] 12 - 1 2.0 15 3 .14 . 97,53 Se09 6.183 -10.11 2d.11
DIUPATRA CuPKEA 3 9 -~ 2 943,S 14 3 13 97 .67 4,67 3.786 =-4,74 14,07
SIGAMBRA TENTACULATA oy 7 - 2 - 19,0 13 3 12 .. 97,79 4,33 2+517 -1.92 10.59
GLYCERA CAPITATA 2 8 3 V.9 13 .3 12 97.92 4,33 3.215 =5.65 12.32
OvusSTuvla sp, b - 13 "] V.0 13 1 12 98,04 4,33 7.546 14,31 22,98
THARYX SETIGERA . d ) 12 - 0 4,6 12 1 ol 98,16 4,09 6.928 =13.21 21.21
NASSAKR]IUS ACUTUS et ke w G e s B i b 9.9 11 2 el 98.26 - 3,617 3.215 -4,32 11.65
LYUNRS1A HYALINA FLORIDANA R 1 9 Q. 1.8 10 .2 10 . 98,36 3.33 T U953 ~8.92 15.59
ANADARA TRANSVERSA S -8 -0 2 U 19 2 o180 . 98,45 3,33 4,103 =7.901 13,08
UtnivOaiv ANIMAL A 4 4 2 Q.0 19 3 .10 98.55 3,33 14159 <46 6,29
ANALITIOES ErYIHROPHYLLUS 2 5 3 .9 19 3 .10 98.64 3.33 1.524 -. 46 7.13
ARMANVDIA AGILIS %] %] 9 0.0 9 : 1 .09 98,73 3,09 S.196 9,91 15,91
PSEUDEURYThOE 3P, 3 1 2 0.0 6 . 3 Wb 98,79 2,99 1.0¢00 -,48 4,48
GASTRUPUD voom - 4 ) 2.9 6 -2 .06 98,84 2.44 2.04] =2.97 6.97
MAGELUNA PHYLLISAE = o g 2 1 3. ) 6 .3 .06 98,99 2,89 1.049 -.48 4,48
ERICHTHUN]IAS BrRASILIENSIS : Q 5 1 (] 6 2 6 98,96 2.4 2.646 =U4,57 8,57
lexREsELLIDAE %] 6 ) V.0 6 1 ub 99,402 2.99 3.404 =6,61 18,61
PANGURA TRILINEATA _ 2 1 2 8.0 5 3 ! e85 99,46 l.07 0577 .23 3.10
: NOTOMASTUS SP S (%] s - [ v,.0 S 21 L) 99,11 1.67 2.0887 =5.51 8.84
T 44 PARAUNIDAE GKPA ’ 2 ("] 3 5.3 5 ‘e o5 99.16 1.07 1.528 =2,13 S.46
45 ANCISTRUSYLLIS PAPILLOSA - 1 (%] 3 v,0 4 ‘e V4 99,20 1.33 1.528 =2.46 S.13
40 CLYMENELLA TurWUATA CALIDA 2 ] 2 6.1 '] 2 <04 99.24 1.33 1.155 =1.54 4,29
47 816AaLUNIVLAE 2 %] 2 V¥ 4 e 04 99,27 1.33 1.15% -1,54 4,29
. 48 MACUmA IENTA 2 2 %} V.0 4 -2 04 Y9,31 1.35% 1.155 =1.54 4,2v
49 MITKELLA LUNATA 1 2 "] Y. 3 ‘e 03 99,34 1.09 1 .¥uv =-1,4d 3,48
5S¢ TELLIuA SP, "] 3 ] V.0 3 1 <03 99,37 l.09 1,732 =3.39 S5.39
“ 51 MELINNA MACULATA 2 1 9 V.4 L e o83 99,49 1,19 l.6J¥ -1,48 3,48
52 CAPRELLIL A ] 2 1 0.0 3 2 %3 99,43 1.94 149 =1.48 3.u8
53 SPIUPHANES BuMpYX { 1 1. 8.3 3 3 03 99,46 1.09 V.04 1.99 1.4¢
3 Y v Vb 3 1 03 99,48 1.4é 1.732 5,30 S.30

- hAPLLIbCULL_)PLUS SP
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' 55 NUUIBRANCH
S6 EFITUONLUM SP
~ 57 PYRAMIUELLA CRENULATA

S8 SChISTUMERINGOS RUDULPHI
5Y PAKAUNIDAE UKPY
~ od NEKLID SPa
v . ol PRYLLUDLUCLVAE
62 ELASMOPUS SP
" . o3 SPIUNIDAE
. b4 MINUSPIU CIRRIFERA
- 65 STHENELALS SP
7~ 6o CAPITELLA CAPITATA
-+ o1 CURUPHIUM ACHERUSICUM
S 68 FULYNULULAE
~ 5 09 SCHISTUMERINGUS SPA
s 70 BRANJA CLAVATA
71 NERELDAE

~ o 18

ORILUNEKELDL MAGNHA
"1y 73 LeuCun SP
. ;74 ACTEUN PUNCTUSTRIATUS
~ 75 MUNWNA nAYESI

: To PludUIHERIVAE
too 77 ANACMIS UBESA
i 78 OvwEwNJA FUSIFURMIS
79 CORUPHIUM LUU[SIANUM
84 PECTINARIA GOULDILI
81 TELLINA ALIERKwATA
82 CALLINECTES sP,
83 SYLLIVAE
pf; B4 CERAPUS TUBULARIS

5 85 CHabIUPTERIDAE

86 HAPLUSCULUPLUS FOLIOSUS
87 OPHIURUIDLS
88 PULYUUKRA SP,
89 CREFIVDULA FUKNICATA
9d LUMURINLERIS PARVAPEDATA
91 POLYOURA SuClaLIS
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NO. UF SPECIES
NOo. OF InulvIivuALS
TOTAL IuFAunAL BIUMASS

STATION TRAWSECT  SPECIES
1 CHANNEL 91

Sa 71 a4
4227 3994 2243
99411121229 54204 274835,2
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1.8311 J4782 0481
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MEAN DENSITY DIVERSITY PIE- EQUITABILITY - BIOMASS
3468, 0

91611.7

I PP
ieemee 0T

.93
.Q)B
03
32
.92
02
02
.82

¥ -

.92
T4
.02
42
.92

NI

01

t

«¥i -

.01
M1
3!
.41
.ul
<Y1
b1
l”l
.9l
01
01
01
WY1
oVl
W01
V1
.Yl
Y1
N1
.01

99,51
99.54
99.57
99.59
99.61
99.63
99,65

D 99,067
- 99,68

99,70
99,72
99,174
99.76
99.78
99,79
-99,84
99.81
99,82
99.83
99,84

99,85

99,86
99.87
99,88
99,89
99,89
99.9¢
99,91
99,92
99.93
99,94
99,95
99.96
99,97
99,98
99,99

100,90

1,00
1.9
1.49
W67
.67
b7
67
67
.67
07
07
617
W0l
.67
«33
.55
.33
33
e 35
X
«33
33
33
33
33
33
33
135
o35
33
+33
o33
«33
«33
33
.35
+33

-1.48
-1.,48
=3.3¢
-2.20
=2.,29

=17
=2.2¢
=2.29
=2.24
=2.,2¥
=2,20
=2,2¢
=2.29
~2.23
=1.,10

=l.10

-1.1¢
=1.12
=l.18
=l,1v
=1.19
=1.1¢
1,19
=1.,1¢
=l.1¥
-1.19
=1,19
-1.,1¥
=1,19
=1.10
=1.1¥
-l.19
=1.19
=1l.l0
-1.10
=l.19
-1.14

-

ok

3,48
3.48
5,39
3.54
3.54
2.19
3.54
3.54
3.54
3.54
3.54
3.54

© 3.54

3.54
1.77
1.77
1.77
1.77
l.l‘l
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1‘77
1.717
1077
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| STATIUN

SPECIES

MEDIUMASTUS CALIFORNIENSIS
PARAUNTIDAE GRPA
OLIGOCHALTE
SPHAERUSYLLIS SPA

LYUNSIA HYaLINA FLORIDANA
PANDURA TRILINEATA
PARAUNIDAE uhKPY
CIKRATULIDAE

AUBKA ARWUALILS

THaRYX St 1GERA .
NUTUMASTUS SP

SIkbslUSPLly 3ENEDICTI
ERICHIHUWIAS BRASILIENSIS
CAPITELLIVAE

MaCura TEMNT A

TELLINA SP,

GLYLIMDE SULITAK]A
SPIUPHANES BUASY X
ANALTIDLS ERYTHRUPHYLLUS
RHYNCHUOLULELS

SIYLUCHUS ELLIPTIICUS
BALANUGLUSSUS $P,
NUCULAWWA ACUTA

ARMANDIA 3P

LuCInA MULTILINEATA
ANEMUNE ’
SCHISTUMERINGOS SPA
WCITEUCLINA CaNuLICULATA
CAPKELLID A

MULINIA LATEKRALIS
CurOPAIUM ACHERUSICUM
PHUKONIS ARCHITECTA
CLYMENELLA TUKRWUATA CALIDA
TUrbOUNILLA SP

GLYCErA CAPLTATA

TELLIIWA ALTEKNATA .
SPLlUCHAETUPIEKRUS COSTARUM
SYLLIDAE

bhANIA CLAVATA

MELIwWNA MACULATA

MYSELLA PLAWULATA
XENAITHURA UBrEVITELSON
LIITUCOKSA SIREMMA

BlvAaLVvE

PExIPLOMA MARGARITACEUM (=INEWQUALE -

PYRAMIUVELLA CKENWULATA
MEKCEivARIA CAMPECHIENSIS
NASSARIUL ACUTULS
MALUAN]IUAE

SARS1ELLA TEXANA °
H1ATELLA AKRCITIICA
GLYCERIVAE

MAIEA CATHRINENS]S
POLINICES LUPLICATUS

[

A

TRANSECT
REPLICATE"
-1 2 3
479 735 776
148 186 174
102 99 . 113
97 41 130
193 72 89
33 193 37
33 41 . 81
17 1v4 27
27 98 .. 2Y
67 () 65
bo "] 64
26 24 59
0 109 ]
[ P 7
38 29 29
Sy d 39
- 36 23 39
28 £Y’] 29
34 27 25
13 25 49
32 27 18
29 33 22
37 17 18
42 %] 21
16 22 23
21 19 19
18 26 - 14
17 28 12
1 5¢ - ¥
22 3 23
2 42 - 2
15 4 16
4 22 9
18 b
13 8
") 26
9 . 7
7 (7] 1
v 22 -
yq 13
10 3
8 [
3 6
6 "] 1
q 6
5 6
3 7
1 3
S "]
6 "}
-9 1
[’} "] 1
9 11
4 5 ]

B1OMASS' TOTAL
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30,64

T.806
4,72
4,24
4,88
2.68
2.49
2.29
2.24
2.4
1.95
1.69
1.69
1.53
1.48
1.44
1.38
14395
1.33
1.21

1.19

1‘16
l1.11
97
94
«91

.90 ..

.88
79
o714
o 71
<S4
.54
o 45
Y]
s HY
37
.3“
<34
32
32
31
.25
25
29
.23
23
.22
29
19
.19
19
17
17

ACC PCT

3v. b4
38,49
43,21
47,45
51.53
54,21
56,060
58,89

. 6l.14d

65.18
65,13
66,81
68,59

© 70,03

71.51

72.95

74,33
75,67
77.09
78.21
719.49

8v.56

81,67
82.65
83,59
84,59
85,49
86.28
87.07
87.81
88,52
89.07

- 89,61

90,46
9v.406
9n.86
91.23
91.57
91.91
92.24
92.56
92,87
93.12
9%.57

93,84
94,08
9“.29
94,49
94,68
94,87
95 .45
95.22
95,39

MEAN

66¥.33
169.33
1a1.67

91.33
88,04
57.67
S1.6/7
49,33
40,453
g, 00
42.4d
36,33
36,33
33,99
32,90
31,09
29.07
29 .94
28.67
26,99
25.07
25.%v
24.,0v
21,04
28,33
19,67
1933
19,44
17.99
16.99
15.33
11.67
11.67
9.67
8.67
8,67
8.00
1:33
7.53
729
1.0v
6,67
5.33
$.33
5.33
S.0d
5.19
4.67
4,355
4,04
4,900
4,99
3.67
3,67

STO

166,143

19,425
1te59d

475175%

15.524
39.311
25.716
47,0696
43,155
33.11H
36,497
19,0655
62.931
5.196

27.875
6,500

1.”0‘5

4,726
13.528
7.9095

740909

11.269
21044
3'760

14155

6,114

8.185

28,583
11.209
23.694
" 0.658
9,292

7.234

4,041

1S.ell
1,009

7.506

12.7v2
S.196

3.046

1,155

2.082

S.v33%

1.15%

1.000

2oy

2.9082

4,941

3,404

4,359

6.928

64351

o577

95 PCT

CONF LIM
247 .68 ARkRxR
121.47 217.59
75.09 130.25
=271.30 2¥9.97
49,43 126.57
=39,.99 155,33
=12.22 115.%%
=68.,94 167,060
=58.88 155.54
=Sd.74 136,70
=N8,67 132.067
-12,5¢ 85.16
KARRKR 192,68
94,24 160,24
19,99 44,91
=38.25 140,25
13,5 45.63
2b.52 31,u8
16.93 4a,ul
=7.61 59.61
8.94 43,29
7.61 42,39
4,04 52,40
*31e1? 73.17
1v,93 29.74
10,89 22,54
4,15 34,51
-1.34 39,34
=54,01 88,01
=12.99 44,909
-42,.44 72.71
-4,.87 28,21
=11.42 34,75
-8.%1 27,04
=-1.37 184171
=28,.,63 45,490
5.52 lo.48
“11.,31 25,98
=24,22 38,89
5,91 19.91
=1.,96 15.96
3,80 9.54
«16 1A,50
=7.17 17,84
2.U6 8,29
2.52 l.48
93 9.97
.54 9,84
«5.71 14,37
4,61 12,61
=6,83 14,85
-13%.21 21.21
=12.11 19,44
2.23 Selu



PUOLYVURA SUCIJALIS 4 1 S 0.0 10 3 «15 ° 95,55 3:33 2.082 -1.84 8.5¥
UnANUNN ANIMAL A (% 1v 3} 8.0 10 1 .15 95,74 5.3% 5.774 =11,91 17.68
FPULYDORA CAULLEKY1 4 () 5 V.0 9 2 .14 95,484 5,99 2.b646 =3,57 9.57
TANATVACEAN 4 2 3 B0 9 "3 .14 95.98 3,99 100y .52 5.48
LYLLASPLS VANIANS R | 1 2.0 -9 3 o 14 96,12 3,04 S.4bdy “5.61 11,0l
USIRACULA 2 4 3 V.90 9 3 14 96.26 3.9 1.v40 52 S.48
PULYOUKRA SP, v 9 ") . B.0 9 1 .14 96,41 3.99 5.196 =9,91 15.91
S1PUNCULA ) g 9 V.0 9 1 14 96.54 3.0 5.196 -9,91 15,91
SFIUNLVAL 7 0 <« 1 Q.0 8 2 12 96.66 2,617 3./606 =b./4 12.17 .
AMPELLISUA VERRILLI 4 1 3 S.u0 8 3 «l2 96,78 2.67 1.5¢8 =-1.13 6,.,U06
LISTRIELLA §p 3 1 4 - B.0 8- -3 “el2 - 96,91 2.67 ~ 4.528 -1.13 6.46
NEPHT IS MAGELLANICA o & S 1 0.0 8 3 .12 97,43 .67 , 24482 =2.59 7.64 ,
PHASCULIUM STkutiBl Y 4 %] V.0 8 2 .12 97.15 2.67 “ 2e309 =3,87 - B.4v¥
UNENTA FUSLFURMLS 3 (] S Q.0 8 2 W12 0 97,28 2.67 24517 =3.59 8.92
RAPLUSCULUKFLUS FOLL1USUS 1 ) ) V.0 7 2 11 97.39 2.33 3.215 =5.65 19,32 ;
UXYURUSTYLIS SaLlunm] 6 (%] 1 (] 7 2 .11 97.49 2e55 3.215 =5.,65 ° 13,32 ‘
PeECTInAR]LA GuuLDIl 3 1. 2 0.0 6 -3 .49 97.59 2.99 1.489 -.43 4,48
SluAvibrA TENTACULATA 3 3 9 5.2 6 4 .9 97.68 2,00 1.732 =2.39 6.30 >
ALIGEHA TEAASIANA ) 6 ") V.0 6 1 .09 97.77 2.9 3,464 ~6.61 10,061
SluALUN]ILAE %) [ ] 147.5 6 1 09 97.87 2.uld 3.464 =0,.,61 18.61
LExAPUS TubBULAKIS 3 1 1 2.9 5 3 .08 97,94 1.67 1.155 =1.2¢ 4,54 g
PLSTA PaLMATA 2 4 3 2.9 5 2 <08 98,02 1.6/ 1.528 =2.,13 S.46
ISULVA PULCHELLA (") 5 0 ) 5 1 V8 . 98,10 1.617 2.887 =5.51 8.04
APUPRIUNUSP LU PYGMAEA 2 3 ) ) 5 2 .08 98,18 l.67 1.5248 =2.13 S.46 A
PUKUIILA ¥ W 5 [ (] 5 1 .98 98.25 1.617 2.b687 5,51 8.84
LUMBKINERLS PARVAPEDATA ’ a 5 %] V. 5 1 1] 98,33 1.67 2.807 =5.51 8.84
vIPLUVUNIA CF SURUK LE 1 “ (%] B.v S 2 .08 98,41 1.617 2.082 =3,5» b.H4 P
MEGALOMMA BLlUCULATUM . 1 3 [’} ] ] 2 06 98,47 1.33 1.520 -2.40 S.13
CYCLOPUIV CuPePOD ] (" V.0 4 1 Mo 98,53 1.33 2.509 4,49 1end7
ENS1S HINUR [’] 4 [*] V.0 q 1 06 98,59 1,33 2.509 -4,44d 7.0 A
SCULOPLUS KUBRA -3 0 - 1 53.7 4 2 Wb 98,65 1.3% 1.528 -2.46 S.13
GYPIIS vIifara 2 1 1 0.0 4q 3 06 - 98,72 133 o017 =19 2.77
ASYCnLS SP, 0 4 ) bl ] 1 V6 98,78 1.33 24549 -u,u0 7.07 -
MICKUPROIUPUS $PP, 1 2 1 V.0 4 23 Y6 98 .84 V.53 77 -.19 2.77
CLYMENELLA “UCUSA ) 3.9 CBew 3 ! 05 98,89 1ow® 1.732 ~3.3¢ S5.50
LUSSURA DELTA . 1 1 1 0.0 3 : 3 .85 98,93 1.0d Heli6y 1ow® 1,00 -~
MAGELUIA PEIIIBONEAE d 1 1 1 Nl 3 3 A5 . 98,98 1.04 ) 1.0¢ 1,00
PHYLLUDUC [vat y 7 L Q.0 3 1 05 99.93 1,09 1.732 =-3,30 S5.39
El1eUNE mETERUPUDA ("] v 3 ("] 3 1 s 99,07 1.09 1.732 =3,39 S.34 -~
EPLIUNIUM 3P 9 L 2, v,0 3 2 .05 99,12 1.99 1.004 -1.48 3.48
DRILUNERELS HMAGHA 0 b {3 .0 3 " «B5 . 99,16 1.00 1.732 =3.59 5.30
NEKEIDAE 1 0 - 2 0.0 3 2 .05 99,21 1.09 1.0y -1.48 3.48 “
PAKAPRIUNUSPIU PINNATA 2 ("] 1 7.4 3 2 ohS 99,20 1,09 1,209 -1.,48 3,48
GASTRUPULD ‘ 2 ("] 1] vw,0 2 1 03 99,29 N-Yi 1.155 =2.20 3.54
PAKAKETUPELLA SP, ' : 2 g .o ) 2 "1 ¥3 . 99,32 .67 14155 =2.2¢ 3.54 "
DUSIKIA ELEUVANS %] 2 %] J.0 2 -1 «¥W3 99,35 .07 16159 =2,29 3.54
STen0TRDE 5K ("] 2 - %] Q.0 ] 1 «¥3 - 99,38 67 1.155 =2.2¥ 3.54 :
MAGELUNA PHYLLISAE 2’ ("] " h,0 2 | «03 99,41 .67 1.155 =2.2¢ 3.54 a
Prulls sP, 1 [’} 1 2.0 2 2 Y3 99,44 07 5717 - 77 2.1v
NEKELD UKA [’} 1 1 N.0 2 2 K 99.47 .67 . ST =17 2.10
HOLUTHuUkuUlLEA 1 1 () Y.0 2 2 < .Y} 99.51 .67 oS17 =77 2.19 -~
SCULELEP]IS ITEXANA (’] 1 1 P.9 4 - R 99,54 67 : 5717 =717 2.10
PHUT1S MACKUMANUS Ce e N - N %) ) 2 1 03 99,57 .. o6/ 1,155 =2,2¢ 3,54
CERATUNEREIS IRKITABILIS ! ¥, 2 ) V.2 2 1 03 99,69 b7 1.15% =2,2¢ 3.54 -
AMIAANDIA wGiLLS %] 2 ] U.0 2 1 w3 99,63 W67 14155 =2.29 3.54 "
berlALIUM TEANSIANUM 7] 1 7] v,9 1 O | ne 99,64 o33 o571 -1,14 1.77
PGLYNUILDAE ) [’} 1 ") 1 1l .02 99,66 EX) oS17 1,19 1.7