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I NT ROD UC TI ON 

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 northwester~ 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, 198la). 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 e£tuarine 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 living 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 

temporal 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 weather 

system impacted the Corpus Christi Bay area with tropical storm intensity 

rains that reached as much as a 33 cm accumulation before 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, 198lb). 

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 . 
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METHODS 

Part of the historical benthic data base for Corpus Christi Bay consisted 

of monthly collections from 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 °c water temperature. 

Benthic samples were obtained from the stations during each month of the 

sampling period using a 0.09 m2 modified Petersen 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 log2 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 Rohlf, 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 biomass 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 ,is from the Nueces River (Figure l). 

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 results of the sampling sites indicated that clays, fine 

sand, and silt dominated the channel stations (Fl int and Younk, in press). -

A 1-2 cm layer of oxidized brown silt was present at the 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 Diorxitra 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 (Flint 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 baY 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 during 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 

lower (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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Figure 3. Bottom water temperature for the shoal and channel areas of the Corpus Christi Bay sites 
studied from 1974 to 1981. 
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Figure 4. Bottom water disso l ved oxygen for t he shoa l and channel areas of the Cor pus Ch risti Bay sites 
studied from 1974 to 1981 . 

u 
PJ 
ta 
m 

• 

--1 

-' 



• ";"'-• • • • • • • • • 

I 
35-t ~ 

'1 
I 
11 ,, 

30~ I 
I ~_, ·, \ 

/ / ' I I i \ I ! ,v r-... ; I ~ 
I I ' ... 
I I ,, 
~ . . . . .. 

I 

ii ~" I~ • I I 
j \JI 

\\/ i\: J: 
25-I -) I 

I / I I ,, 
I _J 1 I ) ~ I . ' I r · I I 

' ! 
-

\Y 
0 \1 I I · ~ '4 ' , , .. M '\(11 

I I 1/ !?.... 
\ I ~ 1 I L! "i I \ I 

20 '' I 
>- J 

I - I I 
1

1 t-
I 

I \ I ~ - . 
I z 
I I ...J 
I I <X 15 
I I 

(/) 

I I 
I \ 

I 
,, •o, 

-~:w 
1, ~ ~ ~ to~ I ~ 3C'~ 

zo~ I 

. 
I - CHANNEL 

I 10 

I N J " s 0 H J " " s 0 
H 

- -- SHOAL 
5~ J A S 0 H J " s 0 

1917 1971 1979 1980 

0 ' I I I I 1 I I I I I I l I I t I I I I I I 1 I I I I I I 
S 0 M J S 0 M J S D M J S D M . J S D M J S D M J S D M J 
1974 1975 1976 1977 1978 1979 1980 1981 

Figure 5. Bottom water salinity for the shoal and channel areas of the Corpus Christi Bay site studied from 1974 to 1981. The insert shows similar periods of the year for 1977 - 1980 to better illustrate salinity changes related to the September 1979 storm. 

\ 
\ 
I 

\ 

• 

-c 
ll> 

lO 
m 

N 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

page 13 

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 low 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 shrimp 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 

investigation 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 ca?.iforniensis followed by the two bivalves Abra aequalis 

and Mulinia lateralis. Table l 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 a 

(mg/0.09 m2) (/0.09 m ) 

Channe 1 Sta ti on 

Abra aequalis 25' 152 
Mediomastus californiensis 16,494 
Oligochaete 4,059 
Balanoglossus sp. 3,600 

Streblospio benedicti 3,069 
Paraprionospio pinnata. 2,421 

Rhynchocoels 2,091 

Mulinia lateralis 

Sigambra tenta.~ulata. 

Cossur.a delta. 

1,449 

1,061 

959 

Abra aequalis 

Diopatra cuprea 

Rhynchocoels 

Mulinia Zateralis 

Polinices duplicatus 

Mediomastus californiensis 

Glycera capitata. 

Paraprionospio pinnata. 

Glycera americana 

Pseudeurythoe sp. 

Sh oa 1 S ta ti on 

Mediomastus californiensis 34,611 
Paraonidae spp. A 12,222 

Lyonsia hyalina floridana 

Mulinia lateralis 

Abra aequalis 

Balanoglossus sp. 
Streblospio benedicti 
Oligochaete 
Rhynchocoels 
Paraonidae spp. B 

10 ,844 

8, 712 

7 ,077 

4,948 

4,045 
3,937 

2,855 
2,560 

Lyonsia hyalina floridana 

Lucina multilineata. 

Rhynchocoels 

Abra aequalis 

Mulinia later.alis 

Mediomastus calif orniensis 

Paraonidae spp. A 
Clymenella torquata. calida 

Cirratulidae 
Pandora trilineata 

a Numbers represent total summation for seven years of sampling . 

491,505 

25,637 

19,307 

5,485 

5,082 

2,404 

1,370 
1,283 
1,244 

997 

15,371 

7 ,757 

7,302 

7' 182 

5,338 

2,745 
2,017 

1,802 
1,323 

1,059 
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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 domin~nt taxa 

according to biomass between the two sampling locations (Table 1). In fact, 

there were oply four fauna common to both sites for the respective biomass 

lists. 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, biomass for the lO ' 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 low salinity period was observed during the 

fall of 1978 and winter of 1979. Number of infaunal species observed during 

the above two periods showed increasing 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 lowered 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 September 1979 storm. According to Figure 7, increases 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 well 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 responsible for the majority of this increased 

biomass were the molluscs Abra aequalis, Lyonsia hyalina floridana, Lucina 

rm.A.ltilineata, and Mulinia Zateralis. All 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 an 

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 lower salinity periods (Figure 9). 

Equi tabi 1 i ty of the benthi c communities observed at the Corpus Christi 

Bay channel and shoal sites differed tremendously (Figure 10). 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 duri'ng 

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 community 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

lection 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 (Figur~ 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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CHANNEL 

20 40 60 80 100 
PERCENT DISSIMILARITY 

Figure 11. Dendrogram from numerical classification (cluster analysis) of 
infaunal taxa for all collection periods at the Corpus Christi 
channel site. Group membership below 20% is not shown because of 
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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SHOAL 

* 9 FALL, WINTER, SPRING 74 - 75 

__ j 10 WINTER 78 

11 SPRING 78 

12 WINTER 79 

13 SUMMER 75 

14 SUMMER-FALL 77 and 78 

15 SPRING-SUMMER 77 

16 SUMMER-FALL 75 

. 17 SUMMER-FALL 76 

18 WINTER-SPRING 76 and 77 

---....----.....--------,----r----·-- -
0 20 40 60 80 100 

PERCENT DISSI MIL ARITY 

Figure 12. Dendrogram from numerical classification (cl us ter ana ys i s) of 
infaunal taxa for all collection periods at the Co rpus Christi 
shoal site. Group membership below 20% is not shown because of 
similarity of collection periods comprising t hese 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 

Nerei dae 
Anachis obesa 
Ophiuroids 
Anadara sp. 
Erichthonias brasiliensis 
Onuphidae 
Nassarius acutus 
Leucon sp. 

Group B 

Batea catharinensis . 
Exogone dispar 
Paraonidae spp. B 
Ci rra tu l i da e 
Polynoidae 
Glycera americana 
Paleanot;us heteroseta 
Nephtyidae 

Group C 

Spiochaetopterus costaI'UJTl 
Capite 11 i dae 
Anaitides erythrophyllus 
Caprell id A 
Corophium acherusicum 
Gastropod 
Polydora socialis 
Macoma tenta 
Melinna maculata 

Group D 

Sphaerosyllis sp. A 
Pandora trilineata 
OUJenia fusif ormis 
Odostomia sp. 
Cyclopoid Copepod 

Group E 
Corophium louisianum 
Schistomeringos rudolphi 
Podarke obscura 
Terebellidae 

Group F 

Xanthi dae 
Pi nnotheri dae 
Bivalve 
Nereid sp. A 
Sigambra bassi 
Serpul i dae 

Group G 

Cyclaspis varians 
Apoprionospio pygmaea 
Minuspio cirrif era 
Gyptis vi ttata 
Nereid sp. 
Armandia agi lis 
Ogyrides limicola 

Group H 

Lyonsia hyalina floridana 
Spiophanes bombyx 
Tellina alternata 
Stylochus ellipticus 
Pseudeurythoe sp. 

Group I 

Magelona phyllisae 
Ancistrosyllis papillosa 
Paraonidae spp. A 
Spi oni dae 
Diopatra cuprea 
Pi 1 a rgi dae 

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 sp. 
Diastylis sculpta 
Magelona pettiboneae 
Pinnotheres sp. 

Group M 

Mediomastus californiensis 
Paraprionospio pinna.ta 

JHE U 

IBR Y 

SAT AU 

E SCIE CE I STITUTE 
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Table 2. Can't. 

Group N Group 0 

StrebZospio benedicti 
CossuT•a delta 
Rhynchocoels 
Sigambra tentacuZata 
GZycinde soZitaria 
Oligochaete 

MuZinia ZateraZis 
Abra aequa Zis 
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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 sampl ing . 

Group A 

Gyptis vi ttata. 
Magelona pettiboneae 
Sigambra ten ta.cu Za ta. 
Paraprionospio pinnata 

Group B 

ClymenelZa mucosa 
ClymeneZZa torquata. caZida 
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 solita.ria 
Rhynchocoels 

Group E 

Apoprionospio pygmaea 
Brania c lava ta 

Group F 

Mediomastus calif orniensis 
Pa raoni dae s pp. A 

Group G 

Glycera americana 
Nephtyi dae 
Minuspio cirrif era 
Nereis pelagica occodenta.l 

Group H 

Listriella clymenellae 
.Nereid sp. 
Armandia agilis 

Group I 

Ceratonereis irrita.bilis 
Onuphis sp. 
Polydora socialis 
Schistomeringos rudolphi 

Group J 

Branchiostoma caribaewn 
Scolelepis texana 
Phascolion strombi 

Group K 

Megalomrna bioculatun 
D-iopatra 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 0 

Anaitides erythrophyllus 
Spiochaetopterus costa.rum 
Melinna macuZata 
Macoma tenta 
Aligena texasiana 
Nephtys magellanica 

Group P 

Scoloplos rubra 
Listriella barnardi 
Drilonereis magna 
Magelona phyllisae 
Litocorsa strerrona 
Tana i dacean 
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Table 3. Can't. 

Group Q 

Ampelisca verrilli 
Haploscoloplos foliosus 

Group R 

Lucina multilineata 
Periploma margaritaceum 
Xenanthura brevitelson 
Ci rra tu l i da e 

Group S 

Sphaerosyllis sp. A 
Notomastus sp. 
Armandia s p. 

Group T 

Epi toniv.m s p . 
Cyclopoid copepod 
Ampharetidae 
Ensis minor 
Truncatella caribaeensis 

Group U 

Anemone 
Glycera capitata 
Schistomeringos sp. A 
Syllidae 

Group V 

Capitellidae 

page 29 

Sphaerosyllis cf. sublaevis 

Group W 

Diplodonta cf. soror 
Glyceri dae 
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 0 of the channel collections were the domina nt 

groups for this habitat and were relatively ubiquitous in their dis tri bution 

over time (Figure 13). Group M consisting of Mediomastus californiensis an 

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 othe 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 gr ups 

for the channel and occurred through the majority of the study per iod . 

Group G represented the dominant fauna during the summer of 1976. Ta xa 

groups A, C, D, E, and F generally occurred later in the study (F igure 13) , 

either following the freshwater inflow event of September 1979 or els e 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 dredgi g, 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 M . 

californiensis, the most abundant polychaete in the study and the polychae te 

group Paraonidae spp. A (Table 3). Group D consisted of other abu nda nt po y

chaetes and the dominant molluscs characteristic of the shoal hab itat. Taxa 

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

lections (Figure 14). Group A was characteristic of this habitat un t i the 

summer of 1979. Taxa groups G-J also did not occur in any abundance (< %) 

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 Wand 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.g. 

density, bioma'ss), 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 dredging and 

for the two years following dredging, Paraprion.ospio 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. pinna.ta, was less dense during and immediately after dredging (Figure 16) . 
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Figure 15. Mean density of the polychaete Paraprionospio pinnata for the channel and shoal sampling sites in 
Cor pus Christi Bay, 1974 - 1981. 
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This species did show a response to any decreases in salinity by exhi bit ing 

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 sal inities 

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 (F igure 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 th is pop

ulation was much more dense than the 1979 population; the size class struc ture 

was altered, and the persistence of the population was much longer tha n in 

1979 or any other year studied. In tenns of biomass, ·this population 

was also much more productive in 1980 than any other time during the s tudy 

period. 

Probably the most indicative faunal group with regards to freshwater effects 

on the estuary was the oligochaetes (Figure 18). These annelids are no rma 1y 

abundant in freshwater habitats, although there are some marine species (Brinkhurs t 

and Jamieson, 1971). The patterns in density exhibited by this group of fauna 

in Corpus Christi Bay paralleled the lower salinity periods in the estua ry 

from 1974 - 1981. Again as with numerous other benthic fauna, oligochaete pea k 

densities were observed during the prolonged period of low salinities fol lowing 

the September 1979 storm (Figure 18). 

The Rhynchocoels like the other fauna discussed so far, were also most 

abundant during periods of lowered salinity (Figure 19), although this benthi c 

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 w~s observed between two polychaete species 

which occurred in the shoal community, concerning their separate responses 

to salinity changes (Figure 20). Spiophanes bombyx densit1_.es were greatest 

during periods of low 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 ~xtremely 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 rudolphi. S. tentaculata 

(Figure 21) occurred the summer after cesation of dredging and exhibited its 

hi9hest 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 range~ 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, tr.e 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 smali 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 19 7 2 and 1 9 7 5 ( Ho 11 and , et a 1 . , 1 9 7 5) . Sa mp 1 i ng methods we re s i mi 1 a.r 

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 beh<Jeen 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

hibited benthic community densities between 78 and 772 animals/0.09 m2 with 

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 lower 

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 rs.land 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 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

page 46 

not totally recovered from the impact of Beulah and the effects of these rains 

were therefore confounded and not totally interpretable (Flint and Rabalais, 

198lb). 

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 al., 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 invertebrates 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 

·- .· ~ - -: - ···· 
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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 components 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 

f i s he ry y i e 1 d . 
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Figure 23. Fishery harvest yields for shrimp, total shellfish, and finfish in Corpus Christi Bay from 
Texas Landings (Dept. Commerce, NOAA) for 1970-1980. The histograms represent the benthic 
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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 representati on 

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 106 

pounds of shrimp were landed for the Texas coast in July 1981, which was 

doubled the amount landed in July 1980. In 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 statist1cs, 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 t o the 

previous year's benthic production, holds . 

We concluded from this study, unlike other reports of freshwater infl ow 

to estuaries, that periodic freshwater inflow to the Corpus Ch~isti 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 as the September 1979 storm. This event, because of a 

great deal of land runoff in contrast to riverine input, resulted in the i nput 

of both nutrients and detrital material to the Bay ecosystem. We hypothes ize 



; 

!i 

• • • • 

INCREASED SURVIVAL OF 

~ YEAR-CLASS STOCK 

t 
increases 

I 
AVAILABLE FOOD SOURCE 

(EI GI BENTHOS) 

I 
decreases 

i 
DECREASED SURVIVAL OF 

SAME YEAR-CLASS STOCK 

• • 

~ 

• 

• • • 

INCREASE IN t:!fKI YEAR

/ 
INCREASED SUCCESS 

OF REPRODUCTION 

DECREASED SUCCESS 

OF REPRODUCTION 

CLASS STOCK 

~ DECREAS.E IN NEXT YEAR

CLASS STOCK 

• 

Figure 24. Schematic diagram showing the ~dot~tical relationship between benthic production as 
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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 th is increased 

primary production is ultimately diverted to the benthos (Flint and Rabalais , 

198la) along with the increased input of detrital material. Thus the avai lab l e 

food sources are present for benthic production to bloom, which it di d four 

months after the freshwater inflow event. This increased benthic product i ~n ·' 

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 direct ly (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 979 

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 dissolved oxygen (F i ure 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 conclus ions 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 infl ow 

observed during September 1979 is definitely beneficial to the entire estuar i ne 

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 additi on, 

since the benthos is included in the trophic webs involving many of t he 
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important 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 link 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 CH.RIST! BAY EENTHIC 

STUDY 1974 - 1981. TAXA ARE LISTED ALPHABETICALLY. : • 
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APPENDIX B 

BENTHIC FAUNAL SUMMARY TABLES OF ABUNDANCEJ OCCURENCEJ AND BIOMASS 

FOR EACH SAMPLING STATION AND SAMPLING PERIOD BETWEEN OCTOBER 

1979 AND JULY 1981. SHELF DESIGNATION REFERS TO SHOAL STATION • 
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~q AL 1 f. ll l HA UtPHUiSA ... ~-· . ... ;: .. 0 l .. • l'.1 . . . ... ~ • "' . -... .. l . ·' ·•·· l •• •. • k>l . .. -- 99.95 .33 • 577 -1. u 1. 77 ,. b Id ti I A I t L LA ARC I l LA ~ 
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1 "'. 0 l l • k1 l 99.9b .3.S • '> ., 7 -1. l 0 l. 71 

n I P U L ' •'• U l IJ A E:: ~ .. 1 ~ ~.Id l .. 1 .01 . ... 99. q 7 • .3 .3 • ';) 17 -1 • 1" l. 77 
b 2 u t' ti l \J ~ 1.d u ::> 
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I :> I ,.. 1 l u .-. I~ TH>\1~~t~ 1 ~tit::Lf PU<lUD J AliUAI-< Y bU 

" : .. . ... .. . I 
REPLICATE BIOMASS· TOTAL. 

. - . .. 
95 PCT 

SPECIES l 2 3 l"\G ABUNLl occu~ PERCENT ACC PCT MEAN STD COfllF LIM " . . ....................................................................................................................................... 
n ·: 1 "1t.l)Jll"'1ASTIJS C.\LH0~1141ENS1S 72~ Slb 515 7 2. Q 1751 3 23.87 23.67 583.b7 lltS.Ubq 2q~.34 67b.99 

2 /v;ULlid~ LAftR.:.LIS bqq 31 719 381.b l 1.149 3 19.75 t.13.63 4b~.0i1 391.571 ***•** ****** 
•:, ... ; . 3 LYU~~IA MY~Ll~~ FLOMIOANA 3 7'1 38 b 12 . 6od. 9 1112Q 3 14. kl 3 57.bb 343.~ld 2tt8· .. bd8 **•*** *"***" 

(") .. I.I ~l>h~ AtlHIALl:O:, 338 23 133 175.9 1.1911 3 b. 73 bt.l.39 lbl.l.b1 l!>q ~-lH Id ****** 5bl.61.1 
~ f' fl ~ Au·~ l U A t G rl ., A % 12 l 127 27.1 350 3 4.77 b9.lb llb.67 t.7.646 12.20 lbl.13 
t> blVALVt. Ll9 .2 2rH ~).le) 25H 3 :.s. 52 72.b6 Bb. '11d 1~1.39~ ****** 3':>2. tH> 

'"\ .. 7 Ullli(JCHAl:.TE 91 31 111 ~.0 233 3 3.18 75.6b '11.b'l 41.bH -2'l.1b ltH.ld 
H 31k~rlLU~PJU ~E~E.OlCll 82 :.Sb 1 7 LI • '1 135 3 1.~4 17. 7~ 45.0ia 33.422 -38. ~3 121:1.03 
9 t- A 1-. U '-' R A 1 1d L 1 tt E. A T ~ . • . LI 1 hi 7 ':> - Id .13 12b 3 1.12 79 .1.11 1.12. ~~ 3c.Sl~ -38. 77 122. 71 ,..., l~ PA~AU~lUAE ~kPb 25 C.8 52 b .1 1U5 3 l. ~ 3 80.85 3':>. k:J\j 14. 7'-19 -1. 7 b 71. 7 b 

11 1Hn:.MU1~E. 35 1~ 3d ~.'1 1:13 3 1 • 1 3 81 • 9 tj 21.b1 15.373 -11:1. i:, 3 b5.8b 
12 ~PHAt~ll!HLUS SPA 33 22 27 ~.0 ~2 3 t • 12 83. 119 2 7. 33 5.5~8 13.tiS 41.02 

·'"\ 13 t-IUCULiwA ~curA Ll3 ~ 37 0.~ 8~ 2 1. ~ 9 84. 19 2o.bl 23.28t) -.s 1. 19 8Ll.5~ 
1~ SYLLlllAt 3 7 .. ~ "" 0. Id 77 2 1.HS 85.24 2.S. o I 22.279 -29.68 f:l 1 • "'l 
1 ~ SC H l S l u 1>1 £ R l l'4 Gt JS S P A .. ,; 3q 0 . a~ ~.~ 74 2 1. Id 1 86.24 C. 4. b 7 21.5/2 •28.92 71:S. 2b ,., lb S~ l l>Pr1~1~t.S l:WMd Y X 23 1a 1 4 8.H 51 3 • 71) 6b.94 1 7. od kJ 5.19b 1.1. ~q 29.91 
1 7 C l k ;< A T 11 l l iJ A f:. 14 33 ~ R.8 LI 7 2 • bl.I tH .58 15.b7 lb.5b3 -2s.aa 5b.81 
18 ~ELJ~~~ MACULATA lb 25 3 IJ. ~ 4Q 3 .b~ 88. 18 l4.b7 11.~bld -12.81 42.14 ,., ."" 1~ THAt<YX ~t:llGEt-<A 2j \1 21 4. 0 tjq 2 • b\1 tj8.78 14.67 12.741 -lb.CJq 4b.3~ 
bl Ht1 T i~C tiLll.:lJt L 3 15 13 1" 281. '1 42 3 .57 89.35 1 ". ~ '1 1. k'l~l1 11.52 lb.tit~ 

21 Tku~CAIELL~ CA~lHAEENSlS 14 ~ cb Id. Id I.I ~J 2 .55 8q.9~ 13. 33 13.~13 -11:1. ~"I 45.bb ,, ~c Ulf-'LlJ~u.~IA CF SOK:.Jr< 2Q 4 3 id. 0 36 3 .49 9~. 39 12. ~rn 11.1. 731 -21.1. b~ 48. b~ 
2.S US I i<AC1)1JA 12 3 19 0.0 34 3 .4b 9'1.85 11.H f3. \.'.121 -a.sq 3l.2b 
2 4 M A LIJ A ·'J J Li A E 23 3 8 1-j • W1 3ll 3 •LI b 91.32 11. 3 3 l ~ .... l.l~d -14.52 .3 7. 19 

·'t . c ~ t 1'4 SI:;, ~, 1.~ u 1-< 13 3 1 7 ~.~ 33 3 , LI 5 q l. 7 7 1 1 • '-'id 7. 211 -b.91 28.91 
2b AClt1 . .0Ll•'" CAi'ALlCULATA kJ 3 2d 0.0 31 2 .ll2 92.19 111. 33 1S.:S73 -27.8b 48.5.S 
21 CAPlltLLlUAt 15 12 l "1. ~ 29 3 • 4 Vi 92.')8 "t.bl b. lh17 -7.24 2b.Sd 

•• t! d C Y tH ll r"' L t U ~ A C ll S T A T A 9 l 1 7 tJ. L1 27 3 • 37 q2.qs 9. 0k1 tt. "rn~ -1~.87 26. ti 7 
~'I C 'Y CL U I-' U l IJ \.: •H' t iJ 1Jl) lb · ~ 111 l-i. ~ 26 2 •.SS 93.:.Sl 8.b7 6.~~3 -11.41 28.75 
3 ~> M•1 P t"1 At'< t: I I lJ At b ~ 211 ~.kl lb 2 ,35 93.bb ts. b 7 1~.203 -lb.83 3Q.1b 

.... ·~ · .Sl HA~LU~CUL0~L(JS FULIOSUS 9 Hi 5 3':). 1 21.1 3 .33 93.99 8. ~" 2.ot.10 l. 43 ia.~1 
3~ PHU~U~lS A~CH!TECTA l '> b 2. 0.~ 2 .s . . 3 • .s 1 94.316 7.b7 . b. b58 •B.87 24.21 
.B MEKCE.N1H<lA Ci\•<11-'El.:HlE.NSlS - ·· l t1 2 6 H.H 2~ 3 .27 91.1. 57 b.b7 ". lbs -3. 66 l 7. ~ 1 

" 
34 tiLYC l ~L)t :)UL !r ArU A 1 1 5 4 1.1 2 ~) 3 .21 94.tiS b. b., 3.7BtJ -2.7Q 1 b • H7 
:S':> CLY1-lt.11t.LLA 1 Ur<tJUid A CALll)A 9 q ~ 11 • 1 16 2 .25 95.~9 b.lcHJ 5. l % -6. 91 16.91 
Jb LUCI~~ ~ULllllNtAfA 7 s 5 '12. 9 1 7 3 .23 95.32 ':>. b 7 1.1~5 2. tHJ 8. SI.I ..... ~ .. 37 XtNAHfhuR~ dKtVll~L~0N 7 5 " "' • '1 lb 3 .22 <p;. 54 ~. 33 1.528 1. SI.I 9. 1.S 

. . 3 8 t' t k I ~LU~, A "'1 A 1< r; fd\l 1 A C t ti M ( : I i'< EQUAL E 4 7 s ~.0 lb 3 .a '15.7b s. 33 1. S28 1. 54 9.13 
,....,.. ....... 3~ B~A~lA CLAVATA ~ lb ~- . ~.~ lb 1 .22 95.98 s.13 9. 2.so -17. b2 26.28 

·~ q~ Tt::LLI:O SI"'. ~ H lb ~.0 lb 1 .22 9b.20 5. 33 9.2.rn •17.62 28.28 
.- .: · .. 41 T t. L L 11~ .\ AL I t R 1·1 A l A 12 ~ 1:1 i1. ~ 14 2 .19 90.H LI. b 7 b.42q -11.31 ~"'.b4 

4~ ASClUl.\CE" 2 1 l~ 0."' 13 3 • 18 9b.5b 4.H 4.<IB -7,92 lb.59 .._ . ~j A~~ELljCA vER~lLLI b 2 5 5. 1 13 3 • 1 8 9b. 7 4 4.H 2. ~·~2 -.64 q.~d 

Llti P11ASCOLH.1°4 $I KIP•l!Jl c 5 b k1. ~ 13 3 • 18 96.9? t.1.33 2.1182 -.8£1 q.5~ 

I.IS HA~l~UEA ~UCCl~t.A 2 ~ 6 k1."' 1 it:j · 2 .. . .. .14 97. ii1b 3.:B I.I. 1 bj -7. ~ 1 13.06 ,. •Jo SlTLUCHJS t.LLlPl lCU~ 2 "' :s lf1 • ~1 9 .s • t 2 97.18 .3. t'~ 1. kh1v.I .52 5.4& 

""' ~ 7 UNl'J11Jni. /.. :'41 :'1AL A \:! Q 5 ~ .1c1 9 2 • 1 2 'H • .S" 3. t>ld 2.b4b -3.57 9.~7 
-40 1 ·11.:i.:>~~ lvS ACU 1 US 0 ., 9 ~.~ q l • 12 97.42 3. kl~ 5.19b ·9.91 15.91 ,. q'I ~t'!Oi~{UAt. 5 1 2 k:). ~ 8 3 • 1 l 97.'.>3 2.u1 2. l"82 -2.5.:i 7. d LI 

~ Su tll~ltLLA AHCflCA ~ 1 1 "1. tj 6 2 • 11 97.o4 2.67 3.7ob -b.74 12. kl 7 
'> 1 Al'I "':JA rt '4 :>rl . .. . 8 ~ ~ k:). ~ 8 1 • 1 l 97.75 2.b7 1.1. b 1 q -8.~1 11.1. 14 

r-. ~2 CLY 1'1t..'ltLL~ "1l.JCOS~ ~ 3 s . b6. 5 6 2 • l l 9 7. f.\b 2. b., 2. 51 l -3.59 8.'12 
~ '.).} CthHlt :H" 4 i! 2 d.~ d 3 • l l 97.97 2. t> 7 1. 1 ~5 - • 2ifl S.54 
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STATION THANSE.::CT CHANNEL . PERIOD FrnRUARY8k1 

REPLICATE . BIOMASS/ TOTAL 
StJE.ClES l 2 3 MG ' ABUND OCCUR PERCENT 
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'I 
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ACC PCT MEAN 
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STD 
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95 PCT 
CONF LIM 
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1 AbHA AEUUALlS 
2 ~ALANU~LU~SUS SP. 
3 M~Ulv~A~Tu~ CALlFOHNIENSIS ~ 
~ HHyt1CHtlCUtL$ 
5 Ar,jt:>i U :~t 

o MULlNlA LAIEHALIS 
i . 7 S 1 HUH. 0 ~ P 111 o E 1'4 f. D I C TI 

H TU~c.l"iELLl OAE 
q CYCL01'UlU Cu~EPuD 

1'1 UL.lliuLnAEJt. 
11 Srti14f:.rW:>YLLlS SPA 
i 2 ~ r1 u H (J"' 1 s A t< c; n 1 r i:: c TA 

' 13 Cu!>SUr<S. UELIA 
1~ GLYClKA ~APITATA 

15 Sl'ilJCliAtlOl"'ltt-<US COSTARUM 
l b M 11'4 ll :> t' l U C l •< t-\ J F t R A 

1 1 s T l l lJ c I H.l s E L L 1 p T l c LI s 
)ij Ak~A~UlA MACULAfA 

.;.·· 1 9 A r .. AU A " ~ SP 
c~ $l~A~~~"' tlASSI 
21 t-At"A~r<lUiH);)t>lu tllN.''l!ATA. 
22 UNl\~101114 Al'd 1_,AI. A 
~j MA~llU~A ~MfLLlSAf 

2~ GLYC1NOE ~ULlT~HlA 
2 S i.i: l\ C U ,., A T E , • I A 

2o tULlMOSro~A ~p 
2 7 l·W t) 1 u " A 14 C H 
2ts LTUf.SlA 111'1\llr~A FLOtHOANA 
~y Ulv~Al~A ~UPr<tA 

.hl Nl:.td:.lU ~PA 
ll AhAlliOl:.S [~YTH~0PHYLLUS 
12 VlT~l~fLLA fLORlOANA 
H ~lVALVt. 
34 MfLl~~A ~ACULATA 
l~ GYPTIS VlTTATA 

. . lo S 1 la A'"· d H A f E : H A C UL A T A 
37 ANClSl~U~llllS P~PILLOSA 

i' l H G 4 S T I< UP u l> 
~;: · 3" i::i-H c" r Hu ... 1 " s b K As 1 LI e. ~ s I s . 
( 'f d Al-1 P H l N Li M l U ~ E 

tit Ef->l flJNlUM SI-' 
'fl l'A~DIJRA THlLlNEATA 

• "; PlLAt<t;lOA£ 
4q A~LAUf->HAMUS V~HHILLI 

;. . 'f':> lHAkYX SETl"tKI\ 
40 NASSAHlUS ~lbtX 

r 47 PSE.UOc.Ufo-<YftiU~ ~P. 
1pj tlAHA l.:>d'1~l:it:iJ::ilS 

'4 '1 N t:: P ti T Y ~ MA li l:. l. L A·~ I C A 
5d T~UNCAIELLA CAHlbAEE~SIS 

; ~1 ONlJPHIOAt 
Sc CAPllELLlOAE 
5 3 A ,,. AC H l _, lJ 1.1 l:. S A 
~ti H.LLlNA ALT tHNATA 

·• 

~ _., 

. 2327 3b67 : 338 . " 
1SQ8 LlH 0 

-1~21 35b - 1l'l 
358 38 21 
1 q~ 311 ... . s 

32 11 ij ' 12 
13b ; ~ .. .. 1, 

~ 8~ 
~ 59 

3~ 17 
- 31 q 

18 17 
15 13 
1 3-. 14 
13 b 
13 5 
lU ' t\ 

q 7 
12 3 

l1 u 
5 .. 

0 
1 
8 
1. 
b 
b 
~ 

l 

"' ~ 
0 
1 

15 
1 .\ 2 

q 5 ~ 
.4 

5 
· s 

8 
l 
2 
ij 

4 
4 
kl . 

"' · b 
7 
5 

' 2 
b 
b 

' b 
b 
1 
b 
5 
0 
e 
ti 
5 
~ 

0 
2 · 
Q 

l 
2 

7 .. 3 
b , .. Id 

' b 

3 
q 

b 
1 
2 
5 
8 

... . ~ 
2 
l 
3 
"' . . 
k) 

0 
~ 

~ 

ll 
~ .. 
~ 

2 
s 
1 
0 
3 
4 
d • 

~ 

1 
1 

0 
0 

"' 2 
0 
3 

" Id • 
6 

"' ~ 
id 
5 
l 
0 
~· 

~ 

5 
0 
'1 
3 
l1 
q 

"' 1 
0 
2 ~ 

13 
Ill 
1 

13764.4 b332 
2o.9 1987 
9b.7 1491 

4o3.4 417 
"'·0 175 

b84.6 lf\2 
·1.4 153 
b.3 88 
"'.16 b., 
"·\J 55 
0.0 41 
0.0 41 
., .~ JLI 

0. i:3 27 
k:l. 0 2\1 
0."' 1 ti 
kl.0 16 
0.0 lb 
0.~ lb 
"·q 15 

13.3 l'l kl." 1 Q 

"'. 0 1 Q 
9. 7 11 
"'. 0 ,, 11 
11. 0 . 11 

L'3 0 0 1'1 
4.5 10 

412.3 9 

"'·"' q ~.0 q 
0. le' 6 
"'.0 -- 8 

"."' 8 
0."' 8 
3.2 8 
0. k1 7 
0." 7 
0. ~ .. - b 
0.~ b 

"." b 
1-j. '1 b 

"'. 0 b 
~." 5 
b. 1 5 
u.0 5 
0.~ 5 
i1. 0 5 
vi.~ " 
rl. 0 4 
"'. l:l . .... 4 

. - '1. 0 4 

"'. ~ 4 
~. 0 4 

3 
2 
3 
3 
3 

• J •• 3 

2 . 
1 
2 
3 
3 
J 
3 
2 
3 
2 
2 
2 
3 
1 
3 
2 
3 
2 
2 

. 2 
· '.~ 2 

·. 3 
~ 2 
·: 3 

2 
1 
1 
2 
2 

· 2 
.. 2 
~ 2 

1 
.· 1 
·. l 

. 2 
1 
1 

·2 
1 
2 
1 
~ 
l 

· 2 
1 
2 
3 

SS.lb 
17.31 
12.99 
3.ol 
1.52 
1. LU 
1.H 

.77 

.52 

.QU 

.lb 

.3b .3., . 

.24 

.17 

.1 b 

.lb 

.14 
• 14 . 
• 13 
.12 
• l 2 
.12 
.1'd 
• l 0 
• 1" 
• '19 
• "9 
.08 
.~d 
• k'.16 . 
.01 
.07 
• '17 
• "'1 
.01 
• k>b 
• .,b 
• us 
• k15 
• lil5 

! • d5 
. ' . "-15 

• ~·4 
• ..,4 

·"'4 
• '1 LI 
• '14 

• "'3 
.03 
• t-' 3 
• '13 
• ~13 
.~ 3 

, 55. 1 b 
72.47 

.. . as.us 
89~~q 

90.bl 
92. l'2 
93.35 
qQ.12 
94.h4 
qs.12 
95.4ts 

·95. 6Q 
%.13 
9b. 37 
9b.54 
90. 7l-:! 
9b.tsb 
C/b.qq 
97.13 
97.26 
97,39 
91.Sl 
97.o3 
97. 73 
97.H2 
97."12 
98.01 
96.~9 

98.17 
9H.25 
9tj. 33 
98 • IH:1 

98.47 
96.54 
98.bl 
98.b8 
98.74 
96.80 

. 96.85 
96. 91d 
98.9S 
99."1 
99.0b 
99.1~ 
99.15 
99.19 
99.c3 
99. 2ti 
99.31 
99.35 
<f9.3d 
99.'12 
99.45 
99.49 

2110.b7 
ob2.H 
'l97.l10 
139. 1.1'1 
58. 33 
54. ~"' 
51.UJ 
29. 3.S 
2u. ~.., 
18.B 
13. b., 
13.b7 
11.3.3 
9.0~ 
b.b1 
b. tilC.J 
b.W10 
5. 33 
5.H 
5.J0 
4.b1 
4.bl 
~.b7 
3. b ., 

3.bT 
3.b7 
3.H 
3.33 
3.~c1 

3. ~"' 
3. "Id 
2.b7 
2.b7 
2.b7 
2. t) 1 
2.bT 
2.H 
2 •. H 
2.~~ 

2. ~',, 
2.uJ 
2.idd 
2.~~ 

1 • b 1 
1. b 7 
1 • b., 
1 • b 1 
1. b 7 
I. H 
1.H 
1. H 
1.H 
1. .3.5 
1. 33 

1075.011 
797. IHH:J 
Q b9,. 652 
l O'I ·. 81)(1 
'7,1.'822 
s~ • .321 
74.ltt11 
51d.U~7 
33. 17q 
11.~b~ 

15.535 
b.b56 
Ll.72b 
7.81~ 
b. '12 ~
b. 557 
5.c!92 
tl.12b 
5.U59 
d.ob'1 
2. 51 ., 
q. 51,9 
2. falj2 
3.215 
3.215 
4. !04 l 
4. 9.B 
2.3~9 
4 • .559 
1. ~V...id 
2.o4b 

'' • b 19 4.ol'1 
3. \'J55 
3.7~b 
2.517 
2.5l7 
3.215 
3.4o~ 

3 • ''l)lj 

3.4b4 
2.bt.jb 
3.Llb4 
2. tlO 7 
1.s2u 
2. d8 7 
2.Hd2 
2.61H 
l. S2~ 
2.3~9 

1. 155 
2. 3~'-1 
t.528 
.~71 

****''Ht 
****** 
****** 
•••••• 
•••••• 
-as.n 
*II**** 
-9b. 6'1 
-b5.92 
-9.14 

-~4.C'.13 
-2.ts7 
-.41 

-tr1.4rl 
•8.31 

• Ul. 29 
-7.15 
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b~ NUCULA~A ACUTA .. 0 1 ~ .. u.0 1 1 . • ~'2 .. 99.75 • 33 ... ';j 77 -1. u 1. 71 
bb l'4lJlJluk~1~CH . 1 ~ l::l ~.\:I 1 1 .H2 99~77 .33 i.511 - t. 10 1. 77 bl LllutUkb~ 5THEMMA kl 0 l ., • 0 l l • ~.\ 2 99.80 • :n ... • I) 7 7 -1.10 1. 71 
C>6 lll~ClrH•t:. :)lJLlTAtdA 0 1 "' l • ti l l .1a2 99,b2 .B • ';,77 -1. 10 1 •. , 7 
b~ ~ULlMUSTU~A 5~ " l 0 0.13 1 1 .02 99.84 .H • ':> 17 -1. l 0 1. 71 
7u UbYKlUt~ Ll~lCOlA • ~ l ~ 0. 13 1 1 •IO 2 99.t\b .33 • 517 •1.1~ 1. 77 7 1 0 IHJ S ( U t-1 1 A ~ t' • - . 

"' "' l 0.0 1· 1 • '12 . 99.b9 • :n • 51'1 -1. 10 1. 77 7 2 Ut·11\f\;i.Jtt ;~ Md MAL A l ~ r.i ~.~ 1 1 .112 9</. 91 • 3 .$ • 577 -1.1~ 1 • 7 7 
73 A~Ptll~CA Vf~MlLLl 1 k1 0 2.3 l 1 • \12 99.93 .H • s 77 -1. 10 1 • . , 7 
7q ANCISf~US~LLlS JONES! 1 0 H 0. k1 1 l .~2 99.'I~ • 33 • 577 -1.1~ 1. 77 
7';, AkMM1l1lA ~ldllS 1 ~ ~ '1 • ., 1 1 • (j2 9q.'16 .B • "j 7 7 -1.1~ 1. 77 
7 b V l 1 R ltH. LL 11> A t:. ~ 1 k1 ~. '1 l 1 .02 1 ro~. ~ti .H • 577 -1. 1 ~ 1. 77 
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' .. • . ,. 
STATION 4 TRANSECT · SHELF PERIOD MARCh tt~ 

. ;. ·1 I' 

REPLICATE BIOMASS TOTAL 95 PCT 
$Pf:.ClE!> ~-.. " 1 2 3 MG I A8UND OCCUR PERCENT ACC PCT MEAN STD CO~F LIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,-. 

LY 0 r, S 1 A l'1 YA L 1 NA FL ll RI l> A'• A b 7 2 11 3 Q 7 b 1 4 1 4 l • 1 2 Sb 7 3 16 • 5 0 1 8 • 5 0 6 5 5 • b 7 2 4 ~ • l 1 7 2 4 b • 7 l ** u ** 
t MEOlUMA~lu~ CALlF~HNlENSlS 1~79 Stlb tlq] 159.b 2S~8 3 16.~7 3b.57 836.~~ 2Qb.~75 l23.Q3 ****** 

"'-· 3 b AL AN lJ G L IJ ti S 11 ::> ti P • b 4 8 9 /j 2 b \16 ~. 0 2 2 3 6 3 1 b • l 3 5 2 • 71!:1 7 4 o • ~ ~ 2 IO'>,• 3 5 8 2 3 5 • 8 2 * * * ** * 
~ AbHA At.UU4Ll~ 4~] 915 79q 1146.4 2192 3 15.6~ b~.49 73~.b7 222;855 177.~2 ****** ~ 
~ AfctMlJNt. 12b 1bq 132 1-),d 427 3 3.\:18 71.57 142.33 ·2.3.°286 04.48 ·2~~.lq 
o ~A~AO~lUAE G~PA 14~ l~H 118 56.b 37~ 3 2.67 74.24 123.35 lk.583 77.17 lb9.5~ 
7 OLlGUl:MAtl~ I 82 15~ 8~ 0.~ 312 3 2.25 7b.49 1~4.~~ 39.85~ ~.~~ 2~3.0~ ~ 
6 SPHAEHU~YLLJS SPA 11~ 40 139 0.0 289 3 2.~6 78.57 9b.33 5~.895 -3~.ll 222.77 

~ · 9 5T~~~Lu~~1u ~ENtUICTI l~q 64 7~ to.9 . 258 3 1.8b 8~.43 bb.~~ 17.~8d 4J.S5 12~.~~ 
. 1~ MULlNlA LAltHALlS 58 1~5 b4 106.~ 227 3 1.64 62.~b 75.67 25.58~ 12.12 13~.22 ~ 

~~. 11 NUTU~~~T~~ S~ 7~ 43 8~ 177.8 2~1 3 l.45 83.51 b7.~~ 2~.8~~ 15.3~ 116.7~ 
· · 1~ PA~~UkA l~lLlNtATA db 52 45 23~.4 163 3 1.32 8Q.63 bl.~~ 21.932 b.51 115.49 

1 :S T tt AH Y )I. S £ 1 1 Gt. ~ A ~ b 2 1111 b 1 b • 2 1 b 8 2 1 • 2 1 · 8 b • ~ 4 5 b • '1 J 5 3 • 2 5 4 • 7 o • 3 loi J 8 8 • 3 ~ ,.. 
1~ SPlU~H~~t~ bUMdYX b2- 36 5S 48.9 153 3 1.1~ 87.14 51.~0 13.454 17.S8 84.U2 
15 Ll~k~1ULl0A~ 129 ~ lij 12.8 147 2 1.~b 88.2~ 49.d~ b9.ijo4 ****** 222.57 
lb ANAlTl•>t:S ttHThRUPHYLLUS 41 2b 32 "'·0 99 3 .71 8ij.92 3l.11id 7.55~1 14.24 5l.7b ,.. 

' '· 1 I NU CUL A: 1 A A C U I A 33 2 2 2 9 ~ • 0 ij 4 3 • b 1 8 9 • 5 2 2 R • ~ 1j 5 • 5 b d 1 ~ • 1 7 4 l • b 3 
18 MAC~~- lt~lA 45 29 l~ "'•~ 84 3 .bl 9~.13 20.~~ 17.5~1 -l~.53 71.~3 
19 HHTl'4CtiUt.:UtLS 2b 31 21 QtH .3 78 3 .56 9\:1.t:>9 2b.11~ ').ll'J,_,l'} 13.51j 38.42 ,-. ; 
2W PAkAUNIDA~ ~~p~ 19 24 33 8.b 7b 5 .55 91.24 25.33 /.0~5 7.71 q2.9b 
21 CLYt-IE.~t:LLA TORlalUATA CALIDA .. ·· .. 3b 20 lb 58.3 72 3 .52 91.7b 24.~HJ l~.5t:n •2.29 ""·29 
l2 ti APL 0 SC UL (JP L 0 S f' 0 Ll 0 SU S 1 4 1 d 3 1 IH~ • 9 b 3 3 • 4 5 9 2 • 2 1 2 1 • ~" 8 • 8 8 d • 1 • d d II 3 • ~ti ~ : 

· ~3 ACl~(JClNA CANALlCULAlA 2b 13 lb ~.~ 55 3 .4~ 92.bl 18.53 b.6~1 t.42 35.2q . 
. 24 HlAlELLA AHCllCA 12 24 lb 0.0 S2 3 .37 92.98 17.~3 b.ll~ 2.15 32.51 

. ~ 2~ UlV~L~~ l ~ 47 0.~ 48 2 ,35 9:.S.33 lb.HJ 26.tl~l ·5~.71 82.71 ~ 
~ 2b MtLlhNA M~CULAlA ~ 18 18 1~ ~.0 4b 3 .33 93.bb 15.33 4.619 3.~b 26.bl 

... ~, :: 27 SYLLlDAE .. _. kJ 29 ... 15 ·· k:l.0 44 · 2 .l2 93.9d 14.b7 14.S"H •21.3b 5~.7., 
·-.1 2d liLYCJ•'flJt: SULlTAHIA • 1~ lb 17 11.5 43 , 3 .31 94.29 11~.B :.S.78t> 4.93 23.74 "' 

-:·f i:!.9 t'Hl>tHJl"<llS AHCHlTECTA ·' 7 15 21d 0.~ 42 3 .30 94.~9 11.1.~IO o.')~'/ •2.29 3.,,29 . 
::• :.S kl LUC l •'l A ,.., UL. T l L l ~. t. A T .\ 2 5 3 1 3 1 7 2 • 2 . 4 1 3 • 3 " 9 4 • d 8 l 3 • b 1 1 1 • VI l 5 - 1 3 • 7 i.J q l • l1 3 
i 3 l C U I< U P ti 1 U M ~ L r1(:. H lJ S 1 C U M 1 2 1 1 9 13 • " 3 2 3 • 2 3 9 5 • l l 1 ~ • b 7 1 • S 2 8 b • 8 7 l 4 • 4 b ~ , 

; ;:·~. 3 2 s 1 y Luc 11 u !; E. L L1 "' l r cu!) 1 k) 7 1 1 . e • ~ 2 8 3 • 2 id 9 5 • 3 2 9 • H 2 • IO a 2 " • 1 b 1 4 • ~ ~ 
.· ~:~::~ .. .B MY~f.LLA PLAl'lULATA 2 4 ·21 22.5 27 ·3 .19 95,Sl 9.~<1 h).q41() •lb.4Q 34.94 
: .. ·.f" 3 4 U t," ~' 0 l'f N AN Pol Al. A 2 5 ~ 1 ~ • Id 2 b 2 • 1 9 9 5 • 7 ._, 8 • b 7 1 4 • 1 5 q • 2 b • 5 ~ q 3 • 8 j "' 
·.:·; ~ · 3S H.LLlNA ~tJ. '1 9 14 0.~ 2:.S 2 .17 95.Hb 1.b1 7.~45 •9.% 25.29 
0 lo SLHl~TO~t.~lN~OS SPA 13 9 111 0.~ 22 2 .lb 96.~2 7.33 b.b58 •9.21 23,87 

·::,· 37 SCr1lSIL1Mt.klNGUS ~UliOLPHl ~ ~ 22 ~.ki 22 1 .lb 9b.18 7.3..S 12.711>2 •24,22 38.89 ,,,. 
:; . jl:j c~Al'dA CLA~ATA " 21 ~ "1 ti." 21 ·. l .15 9b ·.:n 7.Ukl 12.12~ •23.12 37.12 
··f< ,:sq GLYC~HA CAPlTAfA 11 5 4 bl.8 2~ .· 3 .14 90.4H b.b7 3.78b •2.74 lb.~7 
. ;":. LH1 A~WC.LISCA At:H>lTA 2 16 1 ~.0 19 3 .14 9C>.61 b,H 8.366 •14.S~ 27.17 ,,,. : 
· f 41 POL~U~HA CAuLLtHYl 4 1~ 3 0.0 17 3 .12 9b.7q 5.b7 3.7db •3.7q 1~.~7 . 

42 PlSlA ~AU·1Al1' 9 3 '4 U.'1 lb 3 .'.12 9b.H~ ~.B 3.215 -2.bS t:.s.32 
43 CYCLA!H1 l~ ~AHlANS 7 ~ 9 Id.~ lb 2 .12 %.97 5.H 4.l~b ·b.41 17.~7 ,.. 

.J~ 4~ ~EHlPLUMA MAHGAHITACEU~ (:JNEUUALE 5 2 6 ~.~ 15 3 .11 97.~7 5.~~ 3.~~J •2.45 12.4S 

. ,~ 4~ AM~E.LISCA 'V~RtHLLI o 5 3 1~.1 14 3 .1~ ~7.18 4,o7 1.S2H .87 8.qb 
~< q b p (J L l :-.. I (.; £ s u u lo' L 1 c A T us " I b 8 ~ • 0 1 4 2 • l ~ 9 7 • 2 ij 4 • b 1 4 • l t> 3 - 5 • b 8 1 5 • " 1 A 

. ~I CTCL0PU10 CU~t~UU ~ 8 b ~.0 14 2 .l~ 97.36 4.bl 4.lbl -S.b8 15.~1 
,/ 4ti f'(JLYlJur{A !:iUClALl:i u 11-J 4 ~.~ 14 2 .111 9'1.48 4.bl s.~3.S -f.ljq 1 ·1.11 

4 ..., I t L L 1 N A A L I t. K i'4 I\ I A 1 3 l1 "' ~ • "' l 3 1 • \() q q 7 • s 7 4 • 3 3 7 • ';) 1:1 b - 1 4 • .s 1 2 2 • ~ ij ,,_ 
.; ; 'J ~ lJ ~ T I< AC U IJ A l 2 ~ 1 ~ • ~ l 3 2 • ~ 9 9 7 • b 7 4 • 3 .S b • b lj >3 • 1 2 • 2 l 2 '1 • 8 7 

· .~ .... ~l MtliALUMMA UlllCULATUM ~ 3 3 7 t:i." 13 3 .119 97. 7b 4.B 2.H9 -1.41!1 rn.~7 
;°t~ 5 ·~ t:.f'll1J1'4!UM :H' 12 0 l ~,.~ 13 2 .1·)9 97.85 4.33 b.bSH ·12.21 2~.87 ,. 
. .. : . 5 ~ 0 .o u I'( u !i l y L 1 !) s A LI Ll N 1 2 (:I 1 ~ " • (.,) l 2 2 • \'! q 97 • q l~ 4 • ~ ~' s . 2 92 -1.1 • l 'j l 7 • l 5 

~'4 1-lttd:f. .. ~l<JA C41 · 1t"t:Cr1lt:1~Sl~ 7 1 " "'·~ 1~ 3 .~<i <rn.~n "·~" :5.~~.,, -3.q5 11.4~ -, 
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SS Xf:.NANTtiUkA i:H~EVlTE.LSUN l 3 7 0.0 l l 3 • Ida 98. 1.:i 3.b7 3.~55 -3. 92 11. 2b 
Sb GA::; I klJPuU Hl 

"' 
rJ ~.~ 1 Id 1 .~7 9ti. 1 b 3.H 5. 774 • l 1. VI l l 7. (>" 

~7 !:i~l\:;,H.LLA lti<ANA 1 b 3 ~.~/ HI .. .. 3 • lrj 7 <rn. 2') 3 • .s.s 2. ':) l 7 -2.n q. ~,,, 
5 u P t1 Y LL lW u C 10 A E 5 5 11 o.~ 10 2 • 0 7 98 • .32 3.H 2. dti 7 -3.84 rn. i;~ 
~ y MM L IJ A I~ 10 At. 2 0 -. 8 0.ld 1~ .:. . 2 • "7 .. 96.H 3. 33 4. 1 b3 - 7. "'l 13.b8 
bd THU~C~lt.LLA CAMl~AEENSlS b ~ 3 0.~ q 2 .~b 96.4b 3. ~Id 3. 'h'~ -4.4~ 10. 4 s 
bl Pnl\!>{.;UL l U 1 ~ $ T l'<IJ1"1!3 l 8 l ~ . \'.) ·"' q 2 • k>b <rn. ~2 3.0~ 4. 3'H -7.~3 t 3. 6.S 
b 2 ~ p l l • c H A t: T I.) tJ r t H u s c 0 s r A fW "' 3 2 4 kl.~ 9 3 • k1b 9tt.sq .s. ~~ l .IHhl .52 ,5.48 
td Nt.tlhTYS 1-IA~ELLA1~lCA 2 3 3 ~."' 8 ... 3 .~b 98.t>S 2. bl • ~ 77 1.23 q. 1 d 
b~ AMF'HAi-H:TlOAt id kl ti ~.Id 8 1 .~b 913. 1 ~ 2.b1 4.bl9 •8.dl 14. 1 4 
bS lklCHlHU~lAS H~ASlLlfNSlS k.I 2 5 " • Id 7 2 \ • Wj ':> qa.7':> 2 • .s .s l .• 51 7 -3.92 8.59 
oo ALlt,,t.r•A It X AS l A ~I A . b Id Id IJ. ~ b 1 .0q 98.8id 2. k.!11 • 3•_4b4 -b. b 1 1 '1. bl 
b I PA t-i At> toe 1u:~U.:>I'11) I" INN A TA 

I 
3 2 1 15. I.I b 3 .~4 9('.. 134 2 • .,, ,~ "-.1 • l1 ~J\j - • I.I~ LI. 4ti 

bd t-'uLYllUHA !>P. b ~ Id ~-~ b 1 .Y.i4 '16.86 2. ~j~ 3. 4611 -b.bl 10.bl 
, .. b'I t'UtWI°' 'f ~ $~ 5 Id Id ~."' 5 1 • ~4 ! 98.92 l.67 2.tHl7 -s. 51 8. 8" 

hJ LuMbKltitHIS PARVAPEDAlA 5 0 Id 16. kl s 1 • l, 4 98. 9b 1 • b I ~. tH37 -s. 'j l 6.84 
71 GL. YCt.KA A• ·1tlHCA·~A 0 5 ... 0 31. 0 5 l • 114 .. crn.~9 1 • b I l.tHH -5.51 6.84 
72 OCLA~P!S Sf' t1 s 0 ~.~ s 1 .~4 . qq. k13 1. b 7 2. 8ti 1 -5.51 8.84 

. . . H Sl-'lU"'lOAE 16 Id 5 16."' 5 99.0b 1.b7 2. 8tH -5.~1 8.d4 
, 

1 • kl I.I 
714 lt.kt:.UELLID~£ .. k.I ~ 5 0.0 5 l , 164 99 .1"' l.bT 2.ntt7 •':). 51 6.84 

.. . 7 ';, s 1 l: l''lll T M u t:. !:) "' l 0 0 4 0.0 4 1 .03 99.13 1.H 2. j(jq .. 4. 4"' 7. '17 
7o CAPktLLlU A ~ "'. ~ • "13 99.lb l .H 2. 3_,9 1.~1 

~ 

l ~ 4 LI 1 -4 .1.1\1 ... . 7 7 T A N A H.1 A C t. A r~ - 1 1 .. . 2 ~."' 4 3 • Id 3 99.19 1. 33 .577 - • l ~, 2. 71 
.- 7tJ TUkUO~dLLA $1' 2 0 ~ 0." I.I 2 !. ' • 

• "'3 99.21 1.33 1 • 1 "':) -1.54 4.ld 
79 Ll1UCUH~A ~IMl:M~A I.I 0 • Id 3 99.24 1.j3 2. 3~19 -4.4~ 1.VJ 7 

, 
0 "'." 4 l 

8 rl t I Ar" 11'1 0 t ~ S UC (.; I l·J E A 4 " 0 0.0 4 1 .~3 q9.n 1.33 2. 31119 -4.4~ 7. '-'1 
81 !-'EU l1'4'4Hl11 ljlJUL1)ll l Id 2 11."' 3 2 .112 9'1.2q 1.~~ 1. t'.l icHJ • l. LI 8 3. 4ti 

~ 
tsc? L>t<l LlJ•~t kt:. IS M 4Gr~ A 1 ~ 2 "'. ~ 3 2 • k12 99.32 1.~d 1. ~.IVlvJ •1.48 .s. 4 8 
8 3 S I (; Ar-i ti t< A fl:NTAClJLATA ... 0 2 1 3 • ., 3 2 • ~12 99.34 l • io" l. kM~ -1.1.18 3.4d .. Sq ECHlUKOll>t:.AN l1 3 0 3.b 3 l • "2 q9.3b 1.0~ 1.732 -3.3~ 5.313 ,. : 
tiS A~'rCHl:i SP. . . 3 0 H "'. ~ 3 1 .~2 99. :.SB 1. ~iJ l. 7 .S2 -3.3" 5. :Sid 
ab ~L'fMt~ELLA MUCO~A k) 2 1 ~. k) 3 2 • k.12 99.<Hl t. ~"' 1 • VJ!lj~ -1. 48 3.4b 

. ~. H I U ·•Lr. I A f u s 1 f U t< ,., l ~ H 2 1 0.0 3 : 2 • "12 99.42 1 • '1 l(J 1. ~~., -1.48 3 .1~ ~ .•. ,. 
88 SfH~~ELAlS BOA " 3 " 0." 3 l • l12 99.45 1. '10 1. 7 S2 -.s • .s~ ~.:H1 
89 · SIHtNEL~dS ~I" .. . ~· . . . . · l " Id .... 3 0.~ 3 l • 02 - 99.47 l • '111 1.732 -3.3li 5.3d ..... ~ 9~ SCULUPLUS HUbHA '• 1 0 2 11. u 3 . 2 • '12 99.49 l.~~ 1 • ~(1() •l.4H 3.48 ,. 

.~· 91 DENTALluM T~XASIANUM :· 1 1 l 0.0 3 . 3 • '12 99.51 1. ~-1 '1. u r1 r1 1 • '='~ 1. "t) 
<i 2 C 0 k n U L A C IJ rd R ll C T A 0 2 Id Id. 0 2 1 • 01 99.52 .bl l.llj5 -2.2~ 3.54 

~ .•. 93 ~UIJIU~Al'tt.:H l l 
"' "'."' 2 2 • k'.l l 99.54 • b'l • ~ /7 - • 77 2. 1.., 

"' , J 94 ET~u~E rlETt~U~UUA 13 ~ 2. 0.0 2 . .. 1 • 01 99.$5 .bl l. 15'> -2.2~ 3. '::)4 
:: : ~, .. '1~ Ml(kUi>~UlCJPu~ St=-1' 0 

.... kl 2 k:) Id."' 2 1 .~1 99.57 .b7 l • l '.> 5 -~.2~ 3.lj4 
~:·~: . 9b Ar~Al>A~A Sr> " 2 t) u.~ 2 1 • l:H 99.~8 .b7 1 • 1 5 'j -~.211 .s. ')4 ,. 
··•···· 97 PHUllS ~ACHOMANUS 2 "' "' . ~. k1 2 1 • 01 99. htl • b 7 1.1s~ -c!.2k1 3.54 

98 ~Af !(.;A PuSlLLA "' !ti 
'" 

2 k'. 0 2 1 • "' l 9~.bl • l.J' 1 • 1 S 'J • 2 • 2C1 3.54 
9~ LtPT0CHEL1A HAPAX ;, 2 ~ \:) 11. 0 2 . 1 • "1 99.b3 .b7 1 • 1 SS -2.2~ 3.~4 ,. 

- ;,.: lk:>~ IH~ tH.lv Sr'A ~ 1 l Id 0.0 2 ,'. 2 • _, l q~.64 .b1 • 'i 77 -.77 2.1"' '< H>l SAH~lt::LLA SP ... .. . 0 l 1. 0.~ 2 ; 2 '. • ~ 1 99.bS .b7 • ~ 17 - • 71 2. l"' 
l~~ APU~t<!uNUSPlU PYGMAEA 0 2 

"' 
2.2 2 l • ~ l 9'1.b1 .b7 1. 155 -2.~k1 3.54 "" ~ . 

1 IO 3 E N s 1 ~ "" ! ~' u ~ ~ Id 2 ~I • '1 2 1 • t'.11 99.b~ • b 1 l. 155 -2. 2k'l 3.54 
l k/4 SAtlt:.LL H>At. 2 11 ~ ~.Id 2 1 .' • ~ l 99 • . ,~ • b' 1. l SS -2.b, 3.5~ 
l~~ AH~A~OlA ~ACULATA ~ 2 k' 11. ~ 2 1 . • '() 1 99.71 .b7 1.1ss -2.2\1 3. ')4 .. . 
l"'b PULTl'~ulU~E 1 1 d ~.0 2 2 • k11 99. 73 .b7 • ') 77 - • 77 2. 1 k:) 

, .J. 1~7 Ll~lklELLA SP . . . . k1 "' 2 "'.Id 2 1 • ~ l 99.74 .bl l. 1 '>5 -2.2\1 3.54 
lt}ti Qktj{f'lll.>Af: ~ I 0 2 0.0 2 l • kl l 99.75 .b7 1.1~s -2. 2\ii 3.5t& 

""" l ld9 ~ l PU11CULA '. ~ 

"' 
2 ~.~ 2 1 • kl 1 99.77 .b7 1.155 -2.20 3.54 

11~ GlPllS VlTfMTA 1 ~ i1 u.~ 1 1 • 1-:i 1 99.'l~ .B .511 -1.1~ l • 7 7 •. l 1 1 ArJAIHrH TKAl'i::i'tl:HSA ~ 0 1 ~.~ 1 1 .~1 99.78 • 3.) • 'j 71 •1. Hl l. 77 ,,,. 
11~ PAkA~ft~uPt ~PP ~ 1 0 ~.~ 1 l .Bl 99.79 .. n • ~ 17 -1. rn l. 77 
113 UPtit::LlDAE . - · .. 0 ~ - 1 ~." . ' . l .. 1 .~1 99.81d .H • 5 71 -1 • 1.., l. 77 
1 1 ~ ,_,A G E. L u 1 ~ A P ET T If;() 111 E A E 1 0 ~ . - · lil. 0 l 1 • ~ 1 99.81 • 3 .s • ~77 -1. 1 ~ t .17 
11~ AMMA~01A AGlLJS 1 ~ 11 · ~.~ 1 l • ~ l . 99.131 .33 • ';) 77 -1. rn 1. 71 
1 l o C IJ t'l t.HJ L A S ~ ~ i1 1 ~·"' 1 1 • ~ 1 99.tl2 .B . '77 -1.H.J 1.11 

· ·- ,.. ' 
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7~ O,_.UPt1}0At 1 ti ~ ~. '1 1 1 • 1 4 99.~2 .H :, . s 1' -1.1~ 1. 77 
1b LAIRtultS ~AkVULUS ~. 1 "' 

~. ,, 1 1 • 1 4 99.16 ,33 • 'J '7 - t • l "1 1.77 
7 1 Tt.LLl~A ALTt:.H~ A rA . ·, l ~ "' ~.~ 1 1 • 1 4 9Q.:S~ .33 ,577 -1.1~ 1. 71 

' · 7 H ~ l H Ct I~ AH 1 A. (.;~MP t: CH It,~ SI S ~ 11 1 ~.0 1 1 ,14 99.44 .H • ':> 77 - l • 1 id t. 7 7 
7'1 !:il:.Hl"UL l IJAt: ~ ~ 1 0.~ l 1 • 1 4 99.58 • .n . sn • l. l r,, 1. 71 
8~ GLYCt~A A~E~ICANA 0 1 ~ 0.0 l 1 • 14 Q9.72 • 3 3 • s 71 -1 • 1" 1. 77 

I ~· 
81 HA~LUSCULu~LUS FULIUS0S 

"' 
~ 1 11 • \1 1 1 • 1 4 99,8b .B . ~,., -1.1~ 1 • 7 ., 

.. b~ SPlrJNllJAt:. 
\ '1 ~ 1 '1. '1 1 1 • 1 4 HH:I.~~ .B • 571 -1. h,j 1. 71 . , . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1, ; ~ 

; · 

r-tO. UF SPECIES 
NU, OF l .'WlvlOUALS 
IUTAL lNFAu NAL ~IO~ASS 

25 53 · 51 
153 293 2b8 

167'/ · q553 . 2227 845b.5 · 
714 

.. ~ STAII0"4 1 R A1 ·~SEC T 
CHAf'lNtL 

SPECIES M~AN DENSITY DIVERSITY PIE EQUITABILITY 

·1: .J;.,. 
~ ·• 

\ · ... 
... -. 

' .·~ 
. ,. ~ ... 

I • ~-:: ; 

... 
·:r·· 

' · : I 

~ :.... . 
...... 
I• 

:;"' 
... 1\ - -· 

. -.· ~--

. _;~ . . . , 
,,.: 

... 
' ~ '.i:r. -;"' 

·. ?:··_; 

• :.f' • I 

1 8l 238.~ 4.B0q3 .93b2 .~~39 

., 

BIOMASS 
281~.5 

• 





• • • • • 'i. :"1 • • • • • •• • 
,: :·~ . ! I ; : i .. :~ . .. ' ~ ' ~ , :.: ~ ·. \ · .·· . .. .. ·~ t ...... -"" 'l ,. '' •. ' . . • , •.•••.••• t ' ...... ' • \ ....... , •• 'l . ., ••.••• ' .••••• . . .. ' "". ..... '4 ...... fl, • ' • • • • ' , · 

· t · .. ,··· ·· ;' {.;, :\· ,· .:: ·· .. : . ... · .. ~: ·· . . . . 'l 

~5 ~CULuPLUS KU~HA ~ ~ 2 0. ki 2 1 • 18 qb. 77 .b7 1 • 155 -2.20 3.54 
') b A .. A l T l U t S t H 'Y I tt H 0 P H Y LL U S Id l. ~ ~. ,, . 2 l • 1 tl IH>.95 .bl l • 1 SS -2.~--' 3.54 
~7 8Yl4Chf.LlUJUM AMEHlCA~lJM 0 1 1 "0" I 2 2 • 18 97.13 • b 7 .577 - • 77 2. l Id 
~H fANAllJALl::AN Id u 2 16. ,, ·' 2 1 • 1 tt 97.32 • o I 1 • 1., ';, -2.211 3.54 5'1 (.;APJlt.LLll>At. - . .. 0 2 ~ Id.~ 2 1 • 18 97.5~ .b7 1.155 -2.2:d 3.54 
t>U ~f'ttAtHUSYLL!S CF. SU~LAEVlS 0 ~ 2 Id.~ 2 1 • 1 6 97.b9 .bl 1 .l '55 -~-~0 3.~4 
bl OHtilldt>AE 

"' ~ 2 t ~.0 2 l • 18 97.67 .b1 1 • 15'5 -2.20 3.54 
b2 Ml.LL>Ar-.1l>AE 0 2 ~ 0 .11:1 2 1 • 16 98.~b .b7 1.155 -2.2'1 ' 3. 54 td ANAUA~A St' 1 kj ~ l ". 0 2 2 .lb 96.2tl .b7 • ':>77 -.11 2.1~ ,. 
bq OHlLUNERtlS ~AGNA 1 " "' "'. 0 1 l .119 96.34 •. B • ')77 -1 • 111 1. 71 bS OIWl>Hlt>~E \1 " 1 Id.~ 1 1 • IV Ii 96.43 •. B ; • 'j 11 -1. l Id 1. 77 
Ob u 1 PLUOUllJ A CF sor<o~ . 0 Id 1 ~.~ 1 l .~9 . 96 ~ 52 .H . -\..517 -1. 1 tj l. 77 bl ASlfHU~tLLA MA~LAUGHLlNAE 1 0 Id 0.0 1 1 ... • ~9 98.bl • 33 ... • lj 7 7 -1. 10 l. 71 

,. 
bb f>H<Af'lll>ELL.A CRE.NULAfA 1 0 H Id. t\ l l • ld9 98.71 .H 

.. 
• ';, 17 -1. l ~ 1.77 b'I MltHlJPtwr1Jl'U.:> ::iPP. 0 ' 0 1 ~." l . l e "'9 I 96 .6L:, .33 .sn -1. rn 1 • 7 7 ~ . :.· 71' ~At>fLLll>AE " 0 1 ~. "1 1 

.. 
l • l:)9 96.69 • 3 ~ • s 77 -1. rn 1.77 

.' -:• . 7 1 P l L " k li 11) A £ 1 ~ .. . l1 ld.0 1 . .. ~ l .~q 9R • 'H~ .B • ';, 77 -1. 1 ~ 1. 77 7(. NLPNTY!i l'IAGt.LLAtdCA l ~ ' Ii? 0.~ l 1 • r,,q qq.~6 .H • 5 77 -1. 1 ~ 1. n ,,. ; _; .. 73 UX Y U~llS T fLl :> S~Ll Urll ~ 1 ... 0 0. Id l 1 .ld9 q9. l ., .B • '511 -1. 1 i' 1. 71 

. \ .:·." 7 q CL H1 t NE L L A llltHJUATA CALIDA ~ 1 0 ~. '1 1 1 .~9 99.20 • 3 3 • 5 77 -1. 10 1. 77 7'j )(Al'ilh}UA£ 1 0 0 0 .0 . 1 1 .~9 99.35 • j .s • 'j 7 7 -1. l ~ l. 77 ,. 7b PA~UMU~ LU~~[CAHPUS ~ . u Id "'.ii l 1 .~9 99.45 .3j • s 17 -1. IV' 1.n .. . 77 HU L l.J 1 HU•~ lJ I U t. A 1 "' ~ ~.0 1 1 • k:\9 9q.54 .B • ':> 7 7 -1. 1 ~ l. 77 7 tj ~1Y u ~ u J IJ !) l u kl ~." 1 l .09 99.b3 .33 • 'j /7 -1. h1 1. 71 ,,. .. · .. .. 79 POUANKE UHSCURA · . .' 

"" 
l ~ ~.0 1 1 . ~.., 99.72 .H • 517 -1 • l '1 l. 77 H 11 A s T t >< 1.H1 r urn·~ u c u Ll rn 1 s T 1 s 

"' 
u 1 i:i. 0 1 l • ld9 99.82 .H • i:,77 -1. l u l. 77 Hl MYStLLA PLAN~LATA 1 ~ Id 0.~ 1 l • ld9 99.91 • .B • '571 -1.111 l. 77 ,.. 

82 SIYLl.JCHU!i tLLlPrlCUS .\ ~ l Id 0." 1 1 .ld9 urn. ~llJ • 33 • ~77 •I. 11:-' 1. 77 .. . :" ·~ . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • A •· . 

..... NO. OF SPE.C!ES 
NO. OF lNUl~lUUALS 
TUlAL 1NfAUNAL hlUMASS 

:- : 

58 · 
4~J 7 

2t12" 

48 
339 
1q~5 

50 
Bb 
1352 . 

1\182 
4777.2 

'STATION 11-<ANStCT 
SHELF 

SPECIES MEAN O~NSITY DIVERSITY . PIE EQUITABILITY :1 ~ 
. i . 

.•; · ... 
·j-. 

~ ~.~:I 
~ :. 

·~ ... 

.-.: ~~-

~~ 

< ~ 

.. ·: 

~~ 30~.1 4.~~b2 .9~15 .429~ 
BIOMASS 

1592. 4 

,.. 

"' 

"" 

~ 

... 

A 

""' 

'"'I 

""' 

"'"' 



• • • • • • • • • • • 
,.. . • 1 ' . • .,ti 
· ;u f,1.. i - 1 1 , • · ~ .. ~ c .:. ~ . , , ., . :·.w .. . . t. ... . 1 i. .... 

' .... 
l"-

t . .. I STATION 1 THANSECT CHANNEL PERIOU JULY H~ 

fH. P LI C A T E B I 0 MA SS ,' T 0 T AL q S PC T 
SP~CIE!) 1 2 3 MG AUUND OCCUR PERCENT ACC PCT MEAN STD CUNF LIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,. : 

1 ULlGUCHAtTE 11 4b 27 0.0 . 811 3 2q.75 24.76 26.~ll:i 17.521 •15.53 7i.53 ,,. , 

2 Mlul0~ASTUS CALlFUHNlENSlS 2 18 9 7.~ 29 3 8.55 33.33 9.b1 8.~21 -t~.2b 29.SY 

• · · · 3 b ~ 11:. 4 l: A r ti I< P~ l ' ~ S 1 S ~ i-} ~ 2 O ~ • ~ 2 b . 1 l. b 7 Q 1 • H w1 b • b 7 1 5 ,. ~Jl 1 • ~ ~ • b 3 4 5 • 9b 

4 PAHAl'il<lUl~(J~~1U r.>! .'-'1~ATA 11 7 S 2~.8 23 3 b.78 47.79 7.67 3.·~_55 .~B 15.26 ,,. 

'-· 5 l~A!>SA~lUS l\t.:lllUS 21 111 l ~.t' U 2 . 6.49 5q.2a 7.H 1'1.li'4b •22.1~ .JQ.7b 

b s T k I:. u L u ~ p 1 tJ b t 1'1 £ L) J c T 1 5 q 3 4 • 9 1 2 I 3 3 • ~ 4 5 7. 8 2 4 • ~ ~ 1'. ~"' (! l • s 2 6 • ~ ~ 

· • ·•··:· 7 H ti Y f'w C ~t U t.: U t L ~ ~ 1 1 · W1 5 • 2 l l l . . 3 • 2 q b 1 • Id b :S • b 7 b • 3 ') 1 • l 2 • l l l 9 • 4 4 

~ HYUKO!U!> \'.J ~ lid IQ.'1 10 1 · 2.95 64.01 3 •. H 5.711~ •11.kll · 17.bti ,,. 

· · · · ~ · 9 L:USSUkA Ot:LTA ~ b · 2 ~.kJ 8 2 2.3b bb.31 2.b7 3.t1SS •U.92 l~.2b 

. llQ U~HlU~UlU~ Id ~ 7 0.~ 7 l 2.~b 66.44 2.ll 4.~41 •7.71 12.37 

l 1 f"4 I:. 1-' 11 I Y ~ i-1 A Gt LL A N l C A Id 3 3 \1 • 0 b 2 1 • 7 7 7 0 • 2 l 2 • ~ 11 1 • 7 3 2 • ~ • 3 ~ b • :S ~ ,. 

12 DlOPAlkA CU~REA ~ ~ b 731.2 b l 1.77 71.98 ~.00 3.4b4 •b.nl 1~.bl 

.. 13 t-11 I RELL A l Ur~ t. 1 ~ 1U . ~ S ~ • ~ 5 l 1 • 4 7 73 • q 5 1 • f:> 7 2 • d 6 7 • S • 5 l 8 • d 4 

1" ANClSltW~;rLLlS t'AP!LLUSA 10 •• 4 l "·{d 5 2 1 0 U7 74 0 93 1.t>7 2.~82 •.5.5~ t>.84 ~ 
. . 15 CAP~l:::L.LlO A IO 0 5 ~.Id 5 1 l.~7 ... 7b.4~ 1.b7 2.d87 -5.51 e.alf 

lb MAGELUNA fHlL.llSAE ~ q . t ~.~ 5 2 l.47 77.86 l.b7 2."~2 •3.5~ b.84 

· · · l 7 A ti k A A. t l~ U A L 1 ~ ~ 11 5 4 • 2 5 1 1 • 4 7 7 9 • .3 S l • b 7 2 • d tj ·r • S • 5 1 8 • 8 4 ,. 

-
1 

·· lij SIGAMUHA rt.~rACULATA H 2 2 4.9 q 2 1.1a s~.53 1 • .33 1.1ss -1.54 4.2~ 

. : 19 t,;YPll!> VlrJAh ~ l 3 t.1.~ 4 2 1.16 81.71 l.H 1.528 -2.4b 5.13 

2d CYHT~PL~URA CUSlATA 4 ~ ~ 0.~ 4 l 1.18 82.89 1.3J 2.3~9 •4.4~ 7.~7 - -

. '.-!. 2 1 1 HA~ Y >. St. 1 Iii I:. N 4 · . 0 2 2 4 • 7 Q 2 1 • l 8 8 4 • 0 7 1 • .5 J 1 • l 5 S • 1 • 5 4 4 • 2 ~ 

·: ~ . 2 2 AN A[) A k A SP U Id 3 ~ • ~ 3 1 • 8 8 8 4 • 90 1 • \1 ~ l •' 7 .5 2 • 3 • 3 ~ 5 • H 

; ·' 23 p A k "u 1.i IJ A E GK p A l 2 "' 2 • 2 3 2 • a 8 8 5. 8" 1 • ~ 0 1 • ~rn ~ -1 • 4 a :s • 4 ~ ,. 

. . ' 2 If tf l A T E. L L A Ar( C 1 l C A ~ 3 0 ~ • ~ 3 1 • 6 8 db • 7 3 1 • ~ k> 1 • 7 .5 2 • 3 • 3 ~ ~ • 3" 

2 5 A I" At.: h 1 S U I.IE. ~ A k.! • U 3 ~ • ~ 3 1 • 8 tt 6 7 • b 1 l • ~) ~ \ • 73 2 • 3 • :S \'\ ~ • 3 ic1 

.; .• 2ti PA~A(.HdL'Ac ~Rl-'0 l 2 t1 l.q 3 2 .tt8 H6.5~ l.~IO 1.i:ikJkl •1.48 3.4b "' 

• ·~ ~7 l~U~U~E UlSl-'AH , 0 ~ 3 ~.~ 3 1 eB8 89 0 38 1.~~ ~.732 •3.3~ 5.3J 

~ 2d NlHEl~At. . ~ ~ ~ 3 0.0 3 1 .~a 9~.27 1.~~ 1.132 •3,3~ 5.3~ ~ 

... ( 2 9 PA 111 CJ f' I:.. US HE k d ST I I ~' 0 3 " • 0 3 l • BB 9 1 • l 5 l • k'.l llJ l • 7 3 2 • :S • 3 ~ 5 • 3 0 

. ' { 3 ;6 c 1 R k A T u L l 0 A t. 0 \1 3 6 • \-1 3 1 • a 8 92 • ~ " l • 1rn 1 • l 3 c? - J • 3 ~ 5 • 3 ~ 
: .. <:- .H b LY C 11,. o t S 0 Ll T A '1 l A 1 l ' ~I 4 • 6 2 2 • 'j q 9 2 • b 3 • 6 1 • S 77 • • /7 2 • hJ _. , 

-;· ~ 32 t:SALMHIGLCJS!:HJ~ SP. 1 ~ l \'.).~ 2 ? . • 59 q3.22 .67 .5'/7 -. 77 c?.10 

··.;:~·~ 33 PALt.l.l~UIUS ttt:.Tt:r<OSETA · 1 · ~ 1 Id.~ - 2 . 2 .~9 93.81 .bl .'5TT -.77 2.lld 

. ~ <·· 3 4 M U L 1 N l A L A I t:: k A Ll $ 1 \1 l 4 • 3 2 2 • 5 q 9 4 • 4 ~ • b 7 • 'j Tl • • 7 7 2 • 116 Al . 

. ·.·~+- 35 PHU)UCtt"t1ALltJAt. : ~) l ~ ~.b 1 1 .29 94.o9 • . H .577 •l. l~ l. 77 

. ·,J.. {. 3 b L A f H £ U f t ::> ~ ~ r< v UL US H l.!J 1 0 • " 1 1 • 2 9 9 4 • I./ 9 • 3 3 • S 1 l • 1 • l ~ 1 • 7 7 

::- . ;._ 37 t 0 ll H. A M 0 "4 r U ~ A ~ ~ 0 1 ~ • ~ 1 1 • 2 9 q 5 • 2 d • H • 5 71 • l • 1 ~ 1 • 7 7 Al 

.\.\ 3d SPlU!-411)1\t:: • \1 ~ 1 16.0 1 1 .29 95.56 .33 .577 •1.h1 t.77 

· _.-.;_.{ : H At-1PH1~uv 1..J1-do. ·~ ~ ~ l 0."' 1 1 · .21:1 95.87 .H .s11 -1.1~ 1. n 

· . .' ~ . 4 kl () 0 u S I U t-1 l A S I' • 11 0 1 0 • 0 l 1 • 2 9 % • 1 7 • 33 • °r;, II - l • l '1 1 • 71 ,,,. 
'.; •· 4 1 E 1 £ U !If E r1 E H. k u Pu 0 A ij ~ 1 u • ~ 1 1 • 2 9 % • 4 b • H • 5 '/l • 1 • hJ l • 77 

· ' 42 u~u~t.olA ~ffJ N JS ~ ~ 1 ~.~ 1 1 .~9 9b.7b .l3 .~77 -1.1~ 1.77 
·;· 4.S ALPHt.US tll:.TtHl•l.:HAEL!S IO \1 1 \1,\1 1 1 .c?9 '17.i;jS .33 I .577 -1.1~ 1.77 "" 

·! 44 P1L~kGlOA£ ~ ~ 1 0.0 l 1 .29 9'/.35 .3.5 .577 •1.1~ 1.17 

. . · .: · 4 ~ ~ I "4 u Si' l 0 C l ~ ~ I F f.f< A \'\ ~ l l1 • 0 l 1 • l. 9 9 7 • t> 4 • H • 5 77 • 1 • l ~ 1 • 71 
. , 4b Ar-tAChlS St:.1"llPLlCATA ~ ; ~ 1 ~.'1 1 1 .29 97.94 . :n .'577 ·1.10 1.77 ,.._ 

Q 7 A I ~ E.,.. (J Ii E ~ "' l ~ • IC 1 1 • 2 q 9 H • 2 3 • 3 3 • 5 7 T - 1 • 11.1 1 • 7 ' 

48 N(PHl't'lOAE. l' l ~ 0.~ l .1 .~9 98.53 .33 ."l77 ·1.lU 1.77 

.·.:• . 49 ~AllC1' r'U!:.ilLLA ~J l ~ ~.Vi 1 l .29 q8.82 •. B .577 ·l.11:1 1.77 "" 
a;~ LEUCO~ SP ~ ~ l ~.~ l l .29 99.12 .3~ .a;,17 •1.l~ 1.77 

· ·:; Sl ~YLLli.>At ~ · l · Id e.~ 1 1 .29 99.Qt • .53 ,';,77 •1.10 1.77 

.. ~2 PrtUl1!> ~P. lr1 11 . 1 ~.tt 1 1 .29 99.71 .B .a;n -1.1~ 1.77 """' 

•: ';) j M lJ ; 4 l·J ~ H A l E ~ 1 · · ~ ~ l 0 • !t' 1 1 • 2 9 1 ~ ~ , ~ ~ • :.S 3 • '.) 7 7 • 1 • 1 ~ 1 • 7 7 
,. 



• • • • . \ · • . . . . . . 
·.: :J · · I · I i 

I •• "~'tr. f:"' '• . ' 9' • •• f • t f l • • t • • ' ' • t ' ' ' 
! · j . ) 

•• t •••• ' . ,.. ••••• '~) •• ,. .... \'' . .. : ~ ~··/ ... ; }. ~; j .:: :".~ .·- -~: . . ·.' ~ : ... - .. ··l .. .... . .......... ·• ~ . ~ .. ·~' ~ .!:·. 
' ....................................................................................................................................... 

IW. UF SPECIES 
~u. OF lNUlVlUUALS 
10 T AL 1 "F AU 1.JAL d 1 UM ASS 

- ~ 

" ' ·STAl lUN 
l 

TrU~~ECT 
CHA1HJtl 

~1-'ECIES 
~3 

... ·,. 

'~ 

,. 

, ·: 
l . • ~ · 

,~.. I . 

· \ ~ . 

. :• _:.: 

' :' ~ 
: · .. .. 
1. 

' '-.. 

·il .:- ..... ,.. 
:r~·.: 

:· :~·· : 
. f .. 

,-: t:·-.. 
.· ~ - ~~ 

··u 
.• : 'i .~· 

J,. 
·.~ ... 

'·· ·:·( 
(·:~0 · 

r,· 

.:. • 
. :._...,. 

12 
b~ 

6~5 

20 
12~ 
772 

'tn 
159 
32~2 

. · . 1. 

~. 339 
4619.0 

MEAN DENSITY DIVERSITY 
4.ll8H 

PIE EQUlTA~ILITY 
113.0 

\ 

\ 

.9118 .bLl05 

. J 

· .. 

lHOMASS 
1Mlb.3 

. 
... 

·-

~ : 

,, 

"' 

"' 



• • • • • • • • • • • 
'- 1 ~~ . ii1 - ' ·i ! i . I · ;. ti. · : ,:1>1i·. :L·< .\ .:: .. ·· . \; . ~ . - .. ~~t , , .. . . · ·: 0:; . .. : ... ,:.:< i.L·,,i .. ~ , :1 

, . -" 1 STATION 4 TRANSECT SHELF PERIOD JULY tH1 

REPLICATE IHOMASs / TOTAL .. . 95 PCT 
: Si>ECltS 1 2 3 t-IG , AHUNl> ' OCCUR PERCENT . ACC PCT MEAN STD CUNF LIM ....................................................................................................................................... 
' . 

1 PAkAu.nl>At. Gk!-lA b2 b9 ' 72 lb."' 203 3 18.9~ 18.9~ b1.b7 5.13C? 54.92 80.42 
~ Mtu111M4$1U!:> CAL!FURNlENSlS 41 49 59 2~.2 149 3 13,87 32.77 4q.07 <l.~18 ·n.2& 72.~7 
3 ULlliOCH~t:.Tt. 21 20 13 ~.~ 5q 3 . 5.~3 31.8~ 18.0~ 4.359 7.17 28.IH 
,. ACltllCl1U CAtaLICULATA 13 15 2b ~.b 54 3 s.~3 42~83 18.~l1 • i-.. ~Hrn .bl 35,H 
~ M IJ L l t"t 1 ~ L A f t. t{ A L l S 2 ts l 4 ·· 7 1 2 o • 1 4 q 3 4 • 5 b 4 7 , 3 '-1 1 b • 3 3 '1 ~ ·• b 9 3 • l ~ • 2 3 4 2 • 9 ~ 
b r~LLIN~ SP. 17 22 1 o.~ 4b 3 4,28 51.h6 15.33 ·1.038 -3.b4 34.31 
I I-< N rn C t1U CU t L ~ 1 7 2 2 5 b 1 • 9 4 4 3 ti • 1 ~ . 5 5 • 77 1 4 • b 7 6 • 7 H - 1 • t:1 4 3 b , H 
8 APllf'kllJ14USl-'lU PYG"1AEA q 21 l~ 22.1 4~ 3 3.72 59.S~ 13,.SJ b.o56 •.S.21 29.67 ~ : 

; 9 f' A 1-. 0 u H A T ~ 1 LI N t. A T A 1 0 l 2 . 1 l · d • ~ 33 3 3 • la 7 .. . b 2 • S 7 l l • l1!1 1 • ~ i1 d 6 • 5 2 l 3 , 14 6 
l~ PA~AUN!UAE ~~~h 7 7 \3 13.2 27 3 2.Sl o5.~ti q.~~ ],4b4 ,3q 17.ol 
11 ",.·PtLISCA vtHHILLI HJ q . . 7 17.3 2b 3 c.42 b7.S~ 6.b1 1.52ti 4.H7 12,4b ~ 
le! Sl~t:.H.Lu::>l"lU btt;tl)lCTl 8 5 11 11.9 21~ 3 2.23 b9,74 u.11~ 3.~hl"' .s5 lS.45 
13 PlWlPLvt-1A 1•1AIH;f\RlTACEUM C=lNElWAt.E :S 11 7 11.k1 21 3 1,% 71.o9 7.'11..1 4.~1H1 -2.94 lb,q4 
14 LlJll1~A MULllLlt·lt:AlA "I.. 'I 3 227.7 lq 3 1,77 73.4b b.3.S 3.1:155 ·l.2o 13.92 ,. 
1 ~ bk 141~ 1 A l. LAV I< I A la 8 1 ~ U • ~ 1 8 2 1 • b 6 . • 7 5 • l 4 o • ~ d ~. 2 9 2 • 7 • 1 5 1 q • 1 5 
lb NU~ULANA ACUlA 3 1 6 ~.~ ld 3 1.b6 1b.82 b.~~ 2.b4b -.57 12.57 
17 h4PLU!H:ULU1-'LIJ~ 1-0llCJSlJS 5 7 5 ~.u 17 3 1.58 78.4i:I 5.bl 1.1'5'; 2.1H1 6.S4 ~ 

... 1 b G L T C l ··Wt S d LI l A i-< 1 A ' 3 1 U 2 4 4 • 5 1 5 3 1 , 4 ~ 7 q • H le) 5 • l) 1.\ 4 • .S ':) 9 • c; • b 3 l S • b 3 
lq C"'t'~t:.LLIU A 6 ~ 4 ~.0 12 2 1.12 . 6~.91 4.il~ 4.t:1-'" ·5.9il 13.94 -
2~ rHAl-<YX SlT!GERA 4 4 4 21.9 12 3 1.12 62.~3 4.la~ ~.l)~j 4.~d 4.~11 
21 tHo(ANlHlll~IUMA CAHldAEUM · · - ·· · b 2 3 .. ~.k} 11 3 1 • .,2 83.~5 3.b7 2.k>t.12 •l.5~ 6.64 
2 2 A b h A A t l.I LI A L 1 S 2 LI 5 1 0 • 13 l 1 3 1 • 11 2 6 I.I , 113 8. .S • b ·1 1 , S 2 d • • l 3 7 • 11 b ,.. 
23 1-'HO~U~lS A~lHlftCTA 2 3 4 ~.~ q 3 .64 84.92 3.11J l.~~~ .52 5,4ts 
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~ STAlION 1 TRANSECT , CHANNEL PERIOD ···· OCTOBER 6~ · 

l j· .. 

,..... 
I 

HEPLICATE BIOMASS TOTAL qs PCT 
~PtClt:S 

'• 1 2 3 MG ABUNO OCCUR PERCENT ACC PCT MEAN sro CONF LIM 
f""' ; e • e e e e e e • e e e e • e • e • e • • e e • e e I • e • I e I I e I e I e I I e I e I I I I I I I I I I I I I I e I I I I I I I I I I I I I I I I I I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I t I I I I I I I I I I I t 

. r . . ! .. 1 ~tDl~~A~TU~ CALIFOR~lENSlS 26b 251 " 15 26.7 · 552 3 56.97 58.97 1U4.0"' ll0.4~1 •••••• ss0.1q 
l. UL l liOC 11At It 1 l 4 42 11 0.0 lb7 3 17.84 7b.62 55.b7 52.t;43 •75.bl lBb.'15 

·" 
j OlASfuMA v 4tU UM 1(1 46 . , 2 ~.0 5'1 . , . 2 . .• . 5.34 ·-· 62. 1 b lb.67 21.. 154 •50.79 64 .13 

(' ! ~ StKr'lJL10At 0 47 0 0.0 47 1 s.~2 87~18 15.b7 .27 'd 35 -~t.75 63. ~Hi 
~ Sl~t~L~S~l0 hENEOlCTl 

, 
5 · 1'1 ~ 14.b 3~ 3 3.21 q0.38 111. ~~ ... b. 1.45 ·':). '.) l ·25.~l 

o C.USSlJK .\ l>tL r A q 9 ~ Id.~ 1 8 2 1.92 q2.31 b.r7~ s.19b -b.91 t 8. Ii l ,... '. ~; · 1 CY~AUU~A co~~TA ... 3 .. i 3 . . ' 0 ~.~ lb 2 1 • 7 l '. 94.02 5.33 ti.tH17 •ll.58 22.2~ 
~ . ~ d h~S~ARlUS ACUTUS ~ b b 0.0 12 2 l.2d 95.3~ 4.~u 3.4b4 -4.bl 12. b 1 .. 9 ~~~tLU~A PHYLLISAE 7 ~ ~ kl. 0 7 .. .. 1 .75 %.05 2. 33 4. ~4 l -7. 71 12. 37 ,... lki $l(,Al"11:ii-(4 I t 1~ T AC IJ LA TA 5 l ~ 7.2 b 2 .b4 90.09 2. ~td 2.b'~b _,,. 57 e.~1 
.. 11 Hlt>t>IJL Y TE. lu-:, fl NCIJLA Id 4 fd le:!.~ 4 1 .43 97.12 1. 35 2.3(39 ·4·'"' 7. 'I> 1 

. ···. 12 GLYClNUE. SOL!T4~1A 1 2 t 0.2 4 3 .43 97.54 l d.S • ';;77 - .10 2. 77 .. . 
r : ·; .. ' 1 3 R ti Y ,., C H 1J CUE L ~ 1 2 le:! s.2 3 2 .32 97.Bb l • V1"' l. ~~<1 •l.48 3.4~ 

1~ ~ALAtMu~ETtS PUGlO 0. 3 ~ "'. '1 3 1 .32 96.16 1.~~ 1.732 -3.3~ s. 3o 
1 ~ A~lilJLu:-; St' 0 2 H 1(1. lei 2 1 • 21 ... 98. 40 .b7 1. l S') -2.2~ 3.~4 

r · .. _,. lb MT'SlLHJP:-;1!) VAHlA Id 2 le:! ~ .1c:1 2 1 
. . 

.21 118.bl .b7 1.155 -2.2~ 3.~4 
17 MlfKELL~ LUNAlA ~ 2 ~ ~. fd 2 l • cl 98.82 .bl 1. 1 SS -2.2r1 3.54 
ltt AMf'tilLUCl1 1JS S .... ~ 0 1 ~.~ l 1 • 11 98.93 • 33 • '571 -1.1~ 1. 77 

('":'. 19 LtPluCn~LlA kAPAX 0 1 le:! 0.0 l 1 • l l 99. ~J4 .H • '> 71 -1. 1 ~ t • .,, 
. ~-: . 2~ OXYUHU~TfLlS SAL10Nl 

\ " l:l l ~.~ 1 1 ~ 1 l 99.15 .33 < . s 17 -1.10 1.77 .. . 
21 t'At{All~l0AE GH._,~ . 0 1 .4 l 1 • l 1 qq. 25 . .H .577 • 1 • 1 k} 1. 77 'I"•' .~ .. a GAS r t<l)PJU · 0 H 1 0.0 1 1 • 11 qq.3b .:n .~77 -1. l ~ 1. 77 r 
~J E~O~~~~ ~!SPA~ . 1 ~ vi . 0. II) 1 1 • 11 99.47 .3J • 5 77 -1. l ~ 1. 77 
2 ~ S 1 t' U 1'4 C UL A 'I> 1 ~ 0."' l 1 • 1 l 99.S7 • 33 • 'j 17 -1. 1 ~ l. 11 

t' 

2 5 AN C 1 S rlW ~ l' L Ll S PA P I L L 0 S A 1 0 ~ ~.0 1 1 • 11 q9.b6 .33 • s 11 .. l • 1 ~ 1. 77 r , . . . 
~ Zb ~MPtLISCA VtHKlLLl ~ l ~ 1. ~ 1 1 • 1 l qq.79 • 33 • 57l -1 • 11'1 1. 77 

\ . ·~ -t ., . 27 SYL.LJU~t:: \ .. 1 ~ .. le:! ~.0 1 1 • 1 l 99.89 • .B • 577 -1. l ~ 1.77 r · '. f' 2 d u t' 11 1 u ~ u lU S i 1 0 0 0 • 0 1 :' 1 • l 1 10 ~ • 01:1 • B • 5 77 - 1 • 1 ~ 
,~ r 1. 71 

.. . i. .-1· • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

~·· . 

. ~ ·:·f; . . NO. UF SPECIES : 
r' · . ~ r~ ll • UF l1Wl'11DUALS 

. ~~ ~ TUIAL 11·1 F A lJ NA L t;jlQMA~S 

·tL · 
r . '::'' sTATION 

. ·~ 1 
·r R ANSEC T 
c H41'41~t L 

SPECIES 
2ti 

r .:-.·:;. 

r ''.' ( 
.:·._ !,. • 
. ~' , .... " ... .. -· .;· ..... .. 

~ :· .. ,: . 
. \ 

t ' . 

~~; · j~· 

13 19 . 1111 
435 454 

153 

MEAN DENSITY 
312. "1 • 

941 

OlVEHSITY 
2.1815 

47 . 93b 
282 1376.1 

PIE EYUlTABILlTY 
.• bl3b .2'182 

·, 

BIOMASS 
458.7 

• 
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'"\• ; . 

• •1 • · I S T A r I UN 4 T RANS EC T SHE l F ·. PER I 0 0 · 0 C T CJ BER 6 ~ 

"" ' ' 
REPLICATE · BIOMASS ' TOTAL qs PCT 

• -·· S t' F. C l t S ·· 1 2 3 ·· MG A tHJ N 0 0 C C UR PER C EN T AC C PC T ME AN 5 T D C UN F Ll M ....................................................................................................................................... 
"" 1 MI:. U 1 u "1 A S T U S C AL I F 0 R N 1 E. N S l S 1 ~" · 1 b 8 1 7 9 . 2 7 • 9 q 4 7 3 3 1 • 1 1 . 3 l • 1 l 1 4 9 • \I~ 4 2 • 7 9" 4 2 • b 9 2 5 5 • 3 l 

2 p fdU1 (J .. 11 u A E G f<"" b 3 129 q I 3 4 • 8 2 8 9 3 21:1. 1 l 51 • 2 2 9b. B 33. iJ ~) 5 t 4 • 3" 1 7 8 • 33 
· -·.. 3 P AH AU~ 1 U A t GK tl ~ 1 8 5 5 2 3 1 b • b 9b 3 . b • b 8 5 7 • 9 ~ 3 2 • H ~ 211 .• 1:1 7 5 • 1 7 • 8 7 8 1 • fj 7 

"" 4 GL)Cl~Ut ~UllTAHIA 32 13 28 22.8 73 3 5.06 b2~9b 24.]3 1~~~17 -.~5 49.22 
. S ~UC l.l l A 1" A A C LI r A 2 5 i 3 .H ~ • !ti b 9 3 4 • 1:$ ~ b 7 • 7 8 2 3 • ~J W:) \ q : l b 5 • 2 3 4 5 • 7 7 

o ~~NlPLUMA MAW~AHlTACEUM (:INEQUALE 17 17 11 "·" 45 3 3.13 7~.91 1S.~d 3.4b4 b.J9 23.bl 
..,. 7 XE r~ A rd t Ill HA ti I( l'/ l TELS UN 6 12 ·· · 1 2 0 • ~ ·, 3 2 3 2 • 2 3 73 9 1 4 1 ~ • b 7 2 • 3 rJ 9 4 • q 3 1 b • 4 la ,. 

b MULliJlA LAltH~LlS 13 7 11 35.b 31 3 2.lb 75.3" l;c:J.33 3.io55 2.74 17."12 
9 A"1.,tL.lSCA Vtt<~1Lll 12 b . ·· 8 28.9 2b 3 1.81 77.11 u.o7 3.Vl5':> t.Vlt) tb.2b 

"' 1k1 Lt'ur-i51A HYALl1U fLORlOANA 9 3 12 29.b 24 3 1.b7 7t).78 t).~vi 4.':>d3 •.3.38 19.36 ,. 
· · ·~ 1 l L U ti N .\ M U L 1 1 L Ii'~ E A l A l 1 5 b 1 4 8 • l 2 2 3 1 • 5 3 · · 8 kl • 3 1 7 • 33 3 • 2 1 5 • • b 5 1 5 • 3 2 

12 ACftUCl~A CA~~llCULAfA 9 4 9 ~.0 22 3 1.53 81.84 7.31 2.bn7 .lb 14.S~ 
" U ClH~Al 1 JLlO&it. b ~ 13 15.S 19 2 1.32 83.lb b.3..S b.~t.-\b •9.63 22.5'1 ,. 

1 4 l 11 AH ' " st. r 1 "t. H ~ , 11.. 1 s ~ 1 • s 1 s 1 1 • ~ 4 e 4 • 2 ~ s • 0 ~' e • "o 1' - t o • ~ 1 2 b • ~ 1 
. . 15 OL1Gr1CrtAf.IE '· • l 3 11 ~." 15 . 3 1.k'.14 65.25 s.~~ 5.292 -~.lS 18.15 

1 h C L Y '1 t r~ E L l A 1•1U C 0 ::i A b 2 4 ~ • Id 1 2 3 ·. .. . • 8 4 ts b • ~ tt 4 • Ii> ~ 2 • ~ '1 ~ • • 9 7 6 • 9 1 ,. . 
.. 1 ·1 Sll'UlllCULA 5 4 .S 0.~ 12 3 .84 66.92 4.~~ 1.~~ic1 t .S2 b.4~ 

18 OlUPAlkA CU.,~EA 0 7 3 2b.b 1~ 2 .7~ 87.bl 3.33 3.512 •5.39 12.~b 
'I ~ .' ~ · · 1 " P A ill LH J P< A HH Ll N E A U 3 3 3 ~ • ~ 9 3 • b 3 8 8 • 2 4 3 • Id i1 ~ • ~ •,j W, 3 • ~ i1 3 • ~ 11 , . 

2" MlCkU~HuTQPUS ~PP. " 0 9 0.~ 9 1 .b3 88 0 87 3.00 5.l~b ·"l.91 15.91 . 
21 SCULUPLOS HUbkA ~ 1 b ~.~ 7 2 .49 89.35 2.33 3.~15 •5.b5 1~.32 

'I 22 CYl:lt.::iPlS VAklA~S ~ ~ 7 e.0 7 l .49 aq.eq 2.B 4.~J ql -7.71 12.37 ,,. . 
~J J~LLlNA ~~. 3 l .s ~.b 7 3 .49 9~.33 2.33 1.1s~ -.54 s.2~ 
2'4 Ll:)HdtLL.A UAl-lr~AHOl Id 2 5 "·~ 7 2 0 4<1 9~.81 2.33 2.517 •3.92 6.~9 

~ 2 ~ ~ 4 G E L 0 N A P H Y L L1 S A E 2 3 l 0 • (1 b ". 3 • 4 2 9 l • 2 3 2 • 10 ~ 1 • ~1 'l) ~ • • 4 8 4 • l.I d ,. 
( 2b OPrtlUl{Oll)S "' 1 5 "'·0 b . 2 .u2 91.bS 2.11~ 2.oqt:> -u.57 8.57 
. 27 COHlJPl'il\JM ACl1t-:HUSlCUM ·· · · ~ 3 2 0.~ 5 2 .35 92.0~ l.o7 1.S2t1 •2.13 5.4b 

2 ti MAL 0 A rd l) A t. l.I 1 rd ~ • 0 5 · 2 • 3 5 9 2 • 3 5 l • b 7 2 • ~ ~ 2 • 3 • 51('1 b • ~ l.I A 

a . ~q ST~EbLU~PlU HENtDlCTl 2 l 2 b.3 5 3 .35 92.oq l.bl .~77 .23 3.lld 
·; : : ~ 3 Id SA~::> J E. LL A Tl: X I\ l\j A ~- . . 1 ~ 3 0 • !ti q 2 • 2 6 9 2 • 9 7 1 • 3 3 1 • 5 2 8 • 2 • l.I b 5 • 1 3 

" '.: ·f.· 3 1 St> l 0 "4 l 0 A E -: · · · ~ ~ · - 4 _, • 0 l.I l • 2 8 9 3 • 2 5 1 • 33 2 • 3 ~ 9 • q • l.10 7. ., 7 ,._ . 
. · .. : . 32 TAlitLUS D1Vl:31JS 1 1 2. 0.0 4 .3 .26 93.53 1...LS .577 -.l~ 2.77 . 
. ~· ~, H th1Y 1-.. C HU CUE L S 2 1 1 3 2 • 7 4 3 • 2 d 9 3 • ~ l : • B • ':J 77 • • 1 rd 2 • 7 7 

~ . f -~ . 3 '4 ~ASS A~ 1 US 'I 1 tl E X Id q ., U • 0 4 1 • 2 8 9 '4 • ~ 8 1 • 3 3 2 • 3ti1-1 • 4 • l.I ~ 7 • H 1 ,,_ 
~ · -.; · 3 S SE td"' u L ll> At Id 4 '1 0 • f' 4 l • 2 8 ~ 4 • 3b 1 • 33 i . .S 0 'I - l.I • 4 ti 7 • ~ 7 

i · l 3 o 5 Yt. C t1 !:: Ll U 11.J M AM ER I CANU M l l 1 ~ • 0 3 3 • 2 1 q 4 • 5 7 1 • ~ ~ 0 • ~ 11-1 1 • ri a l • ~ 10 
" ··"" ' ~ ·· 37 NASSAtHUS ACUTUS • "' ~ 3 0.~ 3 1 .21 94. 76 l.~H1 1. 7.32 •3.3~ 5.3~ .,.. : 

.:. · .. : .. 3d ANAIJARA SI' 1 l 1 0." 3 . 3 .21 94.99 l.111d 0.~M<l 1.~~ 1.0" . 
· _;. . ; 3'i 0 NU I" H 1 U A t:. : 1 ~ 2 ~ • '11 3 2 • 2 1 q 5 • 2 rd 1 • ~ ~ 1 • ~h1 i"' • 1 • q R 3 • q ~ 

, : I~ l.I~ "1'(~1:.LLA l'LANULATA 1 l l ~.0 3 . 3 .21 95.41 1.~id ~.~.,,d 1.~~ l • .," "" , 
· . . 41 (;tt<Al'lJS l1JtHJLi\HlS ~ 1 2 ~.~ 3 2 .21 95.b2 l."~ 1.~dd •J.48 3.48 

l.ll tXU~UNE UlSPAH d 3 ~ 0.~ 3 1 ' .21 95 0 82 1.~~ 1.732 ·3.1~ 5.3~ 
I . :• . 43 NATlCA PU!>lLLA 1 " 2 ~.0 3 .. . 2 .21 9b.~3 1 • .,.., 1.lil~\l -l.'46 3.46 

. . qq CYMAOUSA cu~PTA ~ 1 2 ~-~ 3 2 .21 9b.2Q 1.~~ l.~~M -1.~b 3.l.I~ 
~ .. QS AMPhl~UD U~lU. 0 l ~ 0.~ l \ .21 qb.'15 l.~ld 1 0 732 •3.3~ 5.3~ 

4o B"<Ar-..c111usru-tA CARI~AEUM 1 , 1 t 0.0 3 3 .21 9b.bb l."111\ ~-~"~ 1.~~ l.k.1d "'"' 
~ - 41 GLYCtkA A~f~ICA~A ~ 1 1 25.4 2 2 .14 96.~~ .o7 .577 • 0 77 2.1~ 

·· .,; . l.ld AlJLAOPrt~MU!:i Vt:R>HLLl Id 1 l "1.l:J 2 ~ • ll.I 9b.9'1 .b'l .517 •• 77 2.116 
' ~. -' 4 9 l> H 1 L U N t I< E 1 S i'I A r; i'j A 1 1 " ~ • ~ 2 2 • l 4 9 7 • ~' 8 • b 7 • 5 7 7 • • 7 7 2 • l ~ ,.. 

' s~ Dl~Luuu~rA CF s0HOR l e 1 0.~ 2 2 .1t.1 97.22 .bl .s11 -.11 2.1~ 
~l OXYUkO:)lYLlS SALlOr-d . ...... 0 0 2 ~.0 2 l .14 97.3b .bl t.1S5 -2.2.J 3.54 

, ~~ tHVALvt. ~ 1 1 ~.0 2 2 .14 97.4'1 .67 .~77 -.77 2.lld ,,... 
• . ·~· · ~ 3 P l N ~ 1 XI>. l1 ~ 2 0 • ':! t. l • l LI 9 7 • b 3 • b 7 1 • 1 ~ '; • ~ • 2 11 3 • ~ 4 
• ~ S 4 E. I( 1 C t-1 T ri IJ , .. I A ~ UH A S 1 L l f N S l S " 2 Id 1 ~ • ~ 2 1 • 1 l.I 9 7 • 7 1 • b 7 1 • 1 5 ':) • 2 • 21:) 3 • I) q 
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·-:-1• 
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' . !~~-: 
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\; ~9:' 
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I 

... ~ 
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~5 ~ERUOAE 
Sb CUt<UPHlU~ SP 
57 ~HANIA CLAVAfl\ 
5~ u~t~(A FUSl~UM~lS 
'::) 9 P Y t~ AM l IJ t LL A C h t: 1W LA T A 
b~ PALt~~UlUS HElE~USETA 
b 1 CI ti UN£ C A !-. Ct.LL A T A 
b ~ r-t ~. I\ C t: 1 ~ AH H L A .'1 P t:: C H 1 E N S 1 ~ 
o.S PSl:.IJl>tUKY I 11UE. St'. 
b~ NUIUMASrus LATEHICEUS 
b5 CLTM[NtLLA IUHUUAIA CALIDA 
Db ELA!:iMUf>uS SP 
b7 PAt<ASTtHUP~ SPP 
bff ~t~ALUMMA ~lOCULATUM 
b~ 8Af[A CArHHlNfNSlS 
7d t->t:Clll~AHlA l;UlJLIJ11 
71 ErEuNt. HtlEHUPOOA 
12 CALLlNtCTt.S SlMlllS 
73 ClJSSll~A IJt:.LTA 
1~ EuNOt. CF NLlUULUSA 
7'; PHYLLUJUClOAE 
7 o PHUk111'1 S A HC t111E Cf A 
71 PHUtESSA HEMPHILL! 
7ij PALAEMU~~rt:s PU~l0 
79 LlSlKIELLA BAHlA 
th1 MAlitLUNlDAE 
bl PAGukl[J Juv. 
H2 uSTHACUUA 
H.S CTCLASPIS SP 
~q A~c1~us OEP~Essus 
~s i:.oult:A MU1'-ITllSA 

1 
0 
1 
~ 

~ 

l1 
0 
l 
1 
~ 

" . 0 

"' 0 
0 
1 
~ 

0 
0 
0 
0 
a. 
1 
0 
1 

" 
"' 0 

\ 0 
0 

· 0 

.. 0 
0 

"' 0 . 1 Id 
. 1 Id 
~ 1 
., 1 
., 0 
0 ~ 0 ' 

1 "' 
1 ~ 
\:) 1 
0 1 

1 " 0 1 
'1 Id 
1 . Id 
1 ~ 
~ 1 
0 l 
0 1 
1 k1 

~ "' 
~ 1 
~ 0 
0 1 
1 \1 
1 0 
1 0 
l fc) 

"' . 1 

0." 
0.0 
~. 0 ., 
0. 0 ' 
Ill. 0 
~.0 

k'I. Id 

" . " ~." 
1 l • 9 
9.4 
lei. 0 
0. _, 
'd.0 

0." 
0.0 
0.0 
H.0 
0.0 
0.0 
0.0 
0. l1 
0. i1 
0.~ 

0.0 
0.0 
0." 
0.0 
0. kl 
~. ,, 

. 0. , , 

. .. ;. 
• 

2 
1 
t 
1 
1 
1 
1 
1 
1 . 

1 
1 
1 
1 
1 
l 
1 
l 
1 
l 
1 
1 
1 
l 
l 
l 
1 
l 
1 
1 
1 
1 

t 
·. : ~.~.: . 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
l 
1 

. 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
i 
·1 
1 
1 

• • 
'I ·· · . ·:. ,, · .· ... .. ·• 

• 1 Q q7.q1 
• "'7 97.96 
• Id 7 1rn.~s 
• ~ 1 911. 12 

• "7 9H. t 9 
• u 7 98.2b 
• '17 9M .33 
• ~'7 9tj.4~ 

• l17 qB.47 
.'.17 98.54 
• ""7 9d.bl . "'., 98~68 

" • "'7 9t\.75 
• '17 96.62 
.01 qa.a~ 

.~n qa.90 

.'17 99.~3 

.VJ7 99. 1 Id 
.• ~7 qq,lb 
.~7 99.23 
,'rH 99.3~ 

• ~ 7 " qq,31 
.01 99.44 
.u1 99.51 
.01 99.58 
• 'd 7 '19.t>S 
• 't1 T 9~.72 
, lei 7 99.79 
• ~'7 99.Hb 
• '17 99.93 
.~7 1~0.~l!I 

• • 
.b7 .577 -.11 2. 1 Id 
. .n • 5 77 -1. 1 Id 1. 71 
• .B • 'j77 -1. 1~ 1 • 71 
• 3 .s • 5 7 7 -1.10 1. 77 
• :B • 'j 77 -1.1~ 1 • 77 
• .n • 'j 77 - t. 10 l. 77 
.H • ~ 77 -1. 1 ~ l. 77 
.33 • 517 -1. 1 ~ ' 1. 17 
.33 • i;,77 -1. 10 1 • 7 7 
.H • ., 77 -1. 1 ~ 1. 77 
.:.n ". 5 7 7 -1. l c1 1 • 7 7 
.33 ·._57 7 - t • l 11 1. 77 
.33 '•, • ':J71 - t. rn 1. 77 
.33 • 'J77 -1. l '1 1 • 71 
.n ., s., 7 • l. 10 l. 71 
• 3 .s ' • ., 17 .. I • l" 1. 71 
.33 • .s 77 • 1. I Id 1. 71 
.H • 577 -1. 1 Id l. 77 
•. B . 5.,, -1. 10 1 • 17 
.H • ., 7 7 -1. rn 1. 71 
• .s 3 • 'j 77 -1. 1 ~ 1. 71 
.33 • ., /7 -1. 1 ~ l. 71 
.H • 5 77 •l. Hi 1. 71 
.H .577 -1.1~ 1 • 7 7 
.33 .sn -1. 10 l. 71 
.33 .577 -1. 10 1. 71 
•. B • ':J71 -1. 1 ~ 1. 71 
.33 • ., ll -1 • l rd 1. 77 
• 3.3 .':l 77 - t • l ~ 1. 77 
.H • 5 77 -1. 10 1. 71 
.33 • 5 77 -1. l Id 1.77 

'. . ...................................................................................................................................... . 
l ,,. 

:,:·· .. i . .. .. r· ... 
1' "" ·" 

.. !: 

Nu. Or SPEC1£::; 
rrn. OF lNOlYJUIJALS 
TOlAL l~FAUNAL tllOMASS 

.~ ::· : :': . s TAT l 0 N TH Af-lSE. CT 
SHtU-' 

SPECIES 
tj5 . ·~. q 

~~ ·. :~< . ~ 
:.·· 

': ~·~· 
·: .. 

; ·:-· 
. "-'* 

_! ;~: 

. •. -.. ;.-
. ~~ 

. ·~ . 

# .}~ • • • 

~ ... : : 

Jq 

368 
~ " 129 4 

5 7 . 57 
s21 · ·s"a 

1385 15"2 
1437 

41\61 .1 

MEAN DENSITY DIVERSITY · PIE EQUITA8ILITY 
~7q.~ 3.9333 .HS~l .~b73 

., 

BIOMASS 
1393.7 

• 
,, 

,.. 

~ 
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""' . STATIUN 1 TRANSECT CHAfllNEL PERIOD NOV£MtjERt!0 

- .. 
I 

HEPLICATE · ' BIOMASS 1 TOTAL 95 PCT Sf-IE.I.: l ES ·- 1 2 3 MG AAUNO OCCUR PERCENT ACC PCT MEAN STO CONF LlM 
~ ............................................................................................................................................ 

~ 

""" 1 MtUlUMASTUS CALIFORNlENSIS 28 2ti , 8d 14.9 
1 '"' 

3 tiS.02 45.02 4b.b7 35.852 •42.4~ 135. 73 2 OUGUCHAtlt 22 1~ 29 0.0 bl 3 19.bl bl.I. b3 20.H 11. bk19 -3.54 44.21 3 Ml~uS~lU ClK~lFEl<A ~ 11 18 "'. ~ 29 2 '1.32 73. 95 q.b7 ~. llJ 7 4 •12.l:H~ 32.21 ...... 4 CY~~DU~A tu~~rA 1 l 1 5 k2. 0 1 7 3 S.47 79~42 S.67 , 5•'1.H -b. ti4 16.17 
~ RH \' •If C nu C U E. L S 6 2 2 1 b •I~ 12 3 3.Uo 83.26 4. ~'~ \3.4bt.l -1.1.bl 12.01 () Cu:>~Ul<A l>tl r" 3 5 2 lcj.~ 1~ 3 3. 22 6b.5" 3. 3 ·~ 1. ')2d -.Qb 7.13 

~ 1 Sl~t~LU~~lU ~E.N~OICTI 4 2 3 1 l • " q 3 2.89 84,39 3 • .JJ l • 11 !ll~ .52 5. 4tt b :) l GAMolU J £ Ii T A C lJ L A r A 4 0 3 12.s 7 2 2.25 91.bq 2. 33 2.ia82 -2./jQ 7. 51c1 
,, 

~ ~LlClNUt ~0LlTARlA ~ ~ 2 3 9.2 5 2 1 • 01 cn.2s 1.oT 1. '32tl -2. l .S S.4o 
'""'· 111 HlPPllLYrE lUSTlNCOLA 13 3 0 ~. {1 3 l .'la 94.21 1. ~H1 1. 7 .S2 -3. 3" 5. 3'1 :· ll NA~SAklUS AC~rus 2 ~ 0 "'. ~ 2 l .b4 '14,8b .01 ·1. 155 -2.2d 3.54 

,, 
12 GAt·IMAR uS t-1UC H lliJ f\ T US 0 2 ~ ~.0 2 1 .b4 95.50 • b 7 1. l ~5 -2.2~ 3.54 

'""' 1 3 u G Y ;.i ! U t ::i L1 ,., l C ll LA 2 0 1:1 13. ~ 2 1 .b4 96.14 .ol 1. 155 -2.2~ 3.54 1q 01u~ArMA c0~KtA u.. ~ 2 13 .9 2 1 .b4 %. 78 .67 1. 155 -2.2" 3. 5q 
,, 

15 Nt.kElv $PA 1 1 ~ 1:1."' 2 2 .b4 97.43 • b I ,S71 -.11 2. 1 ll 
...... .. . l o PS l:. l.l IJ f. U I< 'l'T 11 U E. St' • 0 l ~ ~.0 l 1 .32 q1.1s .B .577 -1 • 1 ~ 1. n 1 I A r.1 t> tH N Ll ;.1 l DAE ~ ~ 1 kl." 1 1 .32 98.~7 .33 • ') 7 7 -1. 1 ~ 1. 77 

,, 
18 OwlLUNtHUS i'1AG1'A ~ \1 1 ~."' 1 1 .32 98. 39 • 3 .s .577 -1 • l t1 1. 77 

"'"' . . 1 9 t. R 1 C 11 T ti U Ii 1 A S h ~ t. S I L l E: N S 1 S ~ 10 1 ~.~ 1 1 .32 . 96. 71 .35 • ':J17 -1. h.~ l. 77 
2~ MY~ll.li.JPSI~ vAt,ZA 0 1 ~ 0.~ 1 1 .32 99. l-14 .33 .57/ -1. 1 ~ 1 • 71 

,. 
21 MllH~LL~ LUNAlA . . l ~ ~ 11. 0 l .. . 1 .32 ..... 99,3b .H • 5 71 -1.1~ 1 • .,, 

~ 2 2 N t P ti 1 \' 11) A t. '° 1 13 "'. \} 1 1 .32 99.b6 • . B .577 -1. rn 1 • .,, ; 

~3 COH~UL~ cu~TkACTA 1 kl ~ ". 0 l 1 .32 · llcH>.~~ .:n • ~ 71 -1 • l "-' 1. 71 
//( . 

~. · •; • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • II. 

"' 
... ·: 

Nu. UF SPECIES 
NU. OF lriulv!t>IJ~LS 
TUlAL l~FAU~AL blUMASS 

:' STATION 
""'. •. . l 

TkA"4SECT 
l:t1t.N!.,EL 

SPECIES 
d 

. ; 

"" ·':· :· 
. ~· 

.... ' 

"' 

'." . 

.,: . 

... 

12 
77 

2bS 

14 
1b 

. 174 

13 
158 

196 

MEAN DENSITY 
1~3.7 

DIVEHSITY 
2.7515 

PIE 
• 7 LI 51 

311 
b37 .b 

EQUITABILITY 
• q 1 '15 

-... 

BIOMASS 
212.s 

.. 
,,. 

,.. 

,._ 

~ 

"" 

~ 
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1
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(' 
STATION Q rn ANS EC T SHELF PERIOD NOVEMBE.R81d 

r I 
qs PCT REPLICATE t3lOMASS TOTAL = 

!>Pl:.C 11:.S 1 2 3 . MG AUUMD OCCUR PERCENT ACC PC r · MEAN STD CUNF LIM 
r ....................................................................................................................................... 
,-. . ~: 1 Mt. u 111 r., A~ l lJ !i CA Ll FURN 1 El-4 S l S 44 b3 , 85 22.Q lq2 3 22.22 22.22 bQ."~ 20.518 13. Id 3 114.97 

i, I-' AK A LIN 111 i.. t. v t-< fol A 52 39 4b 17.6 137 3 1 5. tib 38.ia8 LIS. b 7 b.5~b 29.5k1 bl. 83 
j MULl~!A LAT~~AllS . 

1 " H 2~ 25 .1 b7 3 7. 75 QS.83 2~.H ~.113 -1.e~ Llb.4b 
(""- ' :;· ~ SlKthLUSl-'llJ t:H:.r~t:lHCTl lb 19 27 22.b b2 3 7. 18 53~~1 2~.b7 • 5 .,b8b b.54 34.79 

~ CY~~OUSA CUMPTA 32 4 l ~.kl 37 3 4.28 57.29 12.H l7.t:Jq8 -3~.14 -54. 81 
b l; L t l I l·JIJ t. :) I) L 1 T A R I A 3 11 . 19 1ti.2 33 3 3.b2 b 1 • l l 11. ~11 8 .1cH1.d -5.67 3~.87 

(' 7 PtHlPLuMA MA~GAHlTACEUM C=INEOUALE b 1'2 ' 12 0. 0 · 3U .. 3 . 3.q7 . b4. ':>6 1~.~~ 3.4b4 1.39 lts.bl 
ts Xf~A~THUk~ rlhEVllELSON 9 u 3 0.0 22 3 2.55 b7 .13 ., • 3 3 3. 7 bf> -~ • .., 7 lb.74 
q A~l-'tL!S~A vtHHILLl 4 9 . 9 14.3 22 3 2.55 b9.b6 7.H 2.6~1 • lb 14 • 513 

r 1~ NUCULAN~ ACUTA 5 b 9 Id. 0 216 3 2 • .31 71.99 b.bl 2.L162 1.s~ 11. 84 
11 AC1tur.;tNA CA~ALlCULATA 5 9 5 0.~ 19 3 2.20 74.19 b. 3.3 2 • .311q .01a 12. Id 7 12 LUCINA MULT!Ll ~ LAlA 5 7 b 3b.4 18 3 ~.~8 76.27 b.()~ l. ~'°"' 3.52 8.4ts 

(°' . lj OLl(,(1Cr1~fT1:-: 1 Id 1 4 "". 0 15 3 1 • 7 LI 78.01 ') .. , ~ ll.583 -o.3ts 1b.36 14 PAt-<AO 'd•>At GkPf:j q, 4 2 3.7 15 3 1. 7 4 79.7'5 s.~u 3.6vlh -3.% 13.qb 
1 ~ 1 A Ii A l tJ A C t. A I" 5 5 Q 0.~ 14 3 l. b2 tH. 3 7 4.bl • S77 3.23 b.ld 

r ~ ~·: '. : lb SIPU t-. t;ULA 2 l "-' 2 '1. 0 14 3 1.62 b2.9~ 4.b7 a.t>l9 -b.8\ to.IQ 
17 St>lU1~ ll>~f. ~ 1~ 0 ~.0 Hl l l. 1 b 84 • l LI 3.H 5. 7 I LI - 1 \ • "'1 17.68 
lti LhJ~iSlA tlYALlNA FLO~lOA1~A 3 3 2 3.b ts 3 .93 65."7 2.67 • o;, 7 7 1.23 4. 1 ~ 

r 19 JELL!NA !>f'. 6 El ~ Id. 0 8 1 • 113 80.'1~ 2.b7 4. b 1 'I •lj. 81 14. 14 
2d Ml~U~P!U ClHHIFERA \ 5 ~ 3 0.0 6 2 .93 8b.92 2.b7 2.517 -3.59 8.92 
21 C•hW~rllUM ACHt::rWSlCU"1 . . ~ 7 . " ~ ~.~ 7 1 • 81 87.73 2.H 4.U4l -7.71 12.H ;; 

U. CAPt-<~LLlO A 5 1 
"' 

rl. ~ b 2 .b9 88. 4:.S 2. ~wj 2.040 -~.57 tj. 5 7 r ti ' .. . i :.S fJ ~1~Pl1-< A 1 H 1 L 1 ~JI:: A T A 2 \ 3 ~.Id b 3 .o9 89.12 2.~11 l • IOvhl -.48 Q. 1.16 
i.~ J~rf'f 1~Ct1tJCU!: L:; 3 1 1 3b."' 5 3 .58 69.70 1.b7 t.155 -1. Ci-1 4.54 

r' 2 ') I-' A L A t. MU 1'4 f. 1 £ S P U G I 0 5 ~ ~ 11:1. ~ 5 l .58 crn.28 1.67 2. ud ·1 .l_,. ~ l 8.64 
~o CL Tf-lt. : ~t:.LLA M UCO~A ~ 2 3 0. Id 5 2 .~6 9l}.8b 1.b7 1.520 -2. l .s s.~o 

.. • ~ . -:" !' ~7 bHA~CH1U$lUMA CARlBAtUM . . 1 2 l ~.0 4 3 .4b 91. 32 1.33 • 5 77 - • \ '1 2.H r · ·l .. ~B SAl'\SlELLA lt1'A iJA 3 111 l k:l. 0 Q :, 2 .4b q 1 • ., 6 1. 35 1.~2~ -2.4o 5.13 
~9 iw\AL OAN l UAC: '<! 

92.25 l .H 2.3w19 7.~7 
.. ~ " " .; . ~ 4 k1 ~.0 4 1 .4b •IJ. 4\ll . " 

.S~ UtHJF'h!UAE. Id 0 3 0.~ 3 l .35 q~.59 1 • \'.) ~ 1. 13Z -:.s. 3~ 5. 3w1 .. . 
ll CUHUPrllUM LUUlSLANUM 2 Id ~.Id 3 2 .35 92.94 1. ~h1 l. Ir?~~ • 1•4 B 3 .118 r ·. ··1· ·~. l 

I' . :1 :r · 32 A~ACH1S 5E~!PLICATA 3 ; ~ 
. ". ~.0 3 1 .3':> 93.29 1. ldd 1. 732 •3.H 5.30 • . .. . 

l3 LlSlklt.LLA f:jAHNA~Ol 1 · 2 
; 

~ · 0.0 - · 3 "2 .3~ 93.b3 l • ·i:ld 1. V\~(b -1. £46 3.46 · ·~ · .. · : 
I r · ,· 3~ 111.\fOX ~El lGt::t<A 0 3 ~ 3. 1 3 1 .35 CU.98 l • ~"' t. 732 -3. rn S.3H ,. 

·;' ;t j 5 0 l UP A 1 H A l.: IJ t> HE:. A ~ 2 ., . 15. 3 2 1 .?3 94.21 .b7 t. 1 ~s -2.2~ 3.54 
. ): · 3 b IJ A T I (.;A PU:> 1 LL A k1 I Id 2 Id.~ 2 l .23 91.1. t.14 .b1 1.155 -2.?.0 3.54 

~·-t 37 PAHA~f!>l~~E L0lEOLA ~ ~ 2 2.1 2 1 .23 . 94. b6 • b 1 1. 1 ':>5 -2.c~ 3.S4 ,. 
' ~ 3b PAR,SlE~u~f $?~ 1 0 1 ~.kl 2 . 2 

I 
.23 94.91 .b7 .• ~ 17 -. 77 2. l li 

.: ..... . ~~ ~ ~ 39 SCULCJPLU!> kUt:PU - : ... i . · 0 ~ -.:. '.' ~ 0. kt 2 .~ 1 .23 95.14 .b7 1. l ':>5 · ·2.21d 3.54 
~ '..· .··!~ .. 4~ MYSlOUP~l$ VAH!A l l Id 0.0 2 2 .23 q5.37 .b7 • 577 -. 77 2.ld ,. 

qt ~tPCt.~~R!A CAMPECHIENSI~ . \, l 1 '1." 2 2 .23 9~.&d .bl • '577 -.11 2. 10 
~2 lt<lCltTHU l41AS dl1A!:illlUiSl$ ~ 2 ll ~.~ 2 1 ,' • 2 3 95.~3 .bl ·i1 • 1 '>S ·2.Zli 3. ~" 

"" '."' ".\ 43 HAMlNUtA SuCClNEA l 0 1 0.0 2 ., 2 : • 23 9b.db • ,, 7 • ., 17 -. 77 2.1~ ,,,. 
·~ :.,i 4 q P A ti U I< l 0 J U 'I • 2 ~ " 0. Id 2 1 .23 96.3~ .b1 1.155 -2. 2!0 3.54 

. : ~; . · ti 5 M AG f L 0 NA P H T l Ll S A E l ~ .... 1 .. . 0.0 2 .. .. 2 • 23 9&.53 .b7 • ~ 77 -.11 2.ld 
4~ lAGtLUS Ul'll$u~ ~ ' 2 ~ 0." 2 1 .23 9t>.7b .b7 1. 15~ -2.2~ 3 .5" ,,,. 
q7 t:.Uul~A MU ~ lU~A ~ 2 ~ ~.0 2 1 .23 9t>.99 .b7 1 • 1 ':>S -2.2-d 3.5~ 
"d ~LYCE~A CA~lfATA 1 0 ~ b. tj l 1 • 12 97.11 .B • '; 77 -1.1~ l. 71 

~ .... ~~ Aor<A Al:UUALl~ l kJ Id .7 l I 1 • 12 97.l2 .B • •j 17 -1. 1 ~ 1. 77 ,. 
~J C~kA~U~ lUHULA~lS ~ 1 ~ 0.0 1 1 • 12 'H .3" .33 • ., /1 -1.1~ l. 77 

~!- .' : ~ l CYCLASPts s~ ~ 1 ~ 0.H l l • 12 97.45 .B • i:,77 _,. 10 l • .,, 
,. - ~· . ~~ - ~~ Ul-'111U~U!O~ ~ . ., 1 . k) • Id 1 1 • 12 97.~7 .33 • 577 -1. l ~ 1. 77 

~d PINtdAA 1 ~ 11 . ~ . ~ l 1 • 1 2 97.69 • .33 • "j /7 - 1. 1 ~ 1 . 77 
5" Pt:.1,11tu:> Alft:.CUS 1 ~ ~ ~ .~ 1 l • 12 97.trn • .s.) .~n .. l. 1 ~ 1. 77 



• • • • • • • • • • • 
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"'\ 

5 5 l> H I L Cl N Ek L 1 S M A G 1-. A ~ 1 0 0 • 0 l 1 • l 2 en • 92 • H • S 77 • 1 • 1 0 1 • 77 
~u AL!l1tNA lta.ASIA1~A tl 1 ~ 0.ki 1 1 .12 98.~3 .3} .':J77 •l.l~ 1.77 

"' ':J 1 A re M A •'' U l I\ ~ li I L J $ l ~ ~ kl • ~ . 1 l • 1 2 9 6 • 1 5 • 3 3 • ~ I 7 • l • 1 id l • 1 7 
~ d Sr-: A 11AG1J 1 A V 1 R l l) 1 S V 1 R 1 DEMAR l S 1 · 0 ~ 0 • 0 . l 1 • l 2 9 ti • 2 b • 3 3 • 5 7 7 • 1 • l 0 l • 7 7 
':>~ SYr~Ctlt:.LlUlui•I A~EfOCANUM - . 1 " ~ k).0 1 1 .12 98.Jij .33 .577 -1.1" 1.77 

"' t> d A ,., P 11 l I\ UM 1 U 4 t \:S 1 lcl ~ • lcl l 1 • 1 2 9 f} • 5 ~ • 3 3 • 5 7 7 • l • l 0 1 • 7 1 
b 1 0 l A !:> f U "1 A V A ~ l U ~I 1 "' 0 • 0 0 ~ 1 1 • 1 2 9 6 • b 1 • 3 3 • '.) 7 7 • l • 1 0 1 • 7 7 
b~ PAuUkUS LfJ1'Hil(.;AMPUS 0 1 0 "·" 1 1 .12 98.7.S .B .577 -1.1~ • t.n 

"\' t>-5 Cl'MUUvlE SP l \:S '/ 0 "'·"' l 1 .12 98.6Q • .B .sn -1.rn 1.77 ,. 
· bQ AHlMU~~ 0 lcl 1 ~.0 1 l .12 98.9& .3J .577 •l.10 1.77 

• ~ . t> 5 GA "'IM A to( lJ ~ rl UC~ UN A T US · ·· l ~ ~ ~ • lcl . l . . l • l 2 . . 9 9 • ~ 7 . • .S3 . \ • ':J 77 • l • 1 0 1 • 77 
"' b t> Mt u Al U ;w1 ·"1 A U l UC LIL A TUM . ~ l id \:! • ~ l l • 1 2 9 9 ~ 1 9 • 3 3 , •. '.) 1 1 • l • l 0 l • 7 7 ,. 
. . bl ClKMATULJUAt l ~ ~ .s 1 1 .12 99.31 .33 ~ .57/ -1.llcl 1.11 

bb AbLAlJPt1Al'iu:) VEt-(t<lLLl ~ 1 0 0.~ 1 1 .12 99.42 .33 ' .sn -1.1~ 1.77 
"' · · · b "i (J S r H A C 0 l> A 0 . ~ 1 0 • ~ l l • l l 9 q • 5 4 • 3 .~ • ~ 7 1 • 1 • 1 0 l • 7 1 ~ 

7~ GA~lkOPUU ~ ~ 1 ~.~ l 1 .12 99.b5 .33 .577 ·1.1~ 1.77 
.. . 7 l Ch l ll ; .. E CA i~ CE.LL A 1 A 0 ~ .. , l ~. d l 1 • 1 c .. q 'I. 7 7 • 3 ~ • ':> 7 7 • 1 • l l1 1 • 71 

-.. '. '. 72 uGYHll>tS L!MlCOLA 0 ~ 1 0.0 1 1 .12 99.88 .33 .';17 •l.l~ 1.77 
7J ~~NTALlUM s~ 1 0 ~ ~.~ 1 1 .12 10u.~~ .33 .577 -1.1~ 1.77 

" .. . ............................................................ '• ........................................................................ . 

... 
\ . 

NO. UF SfJ£C1t:~ 
NO. llf li·WlVll>llALS 
TufAL 11~fA1.J~1.C.L 1H0 ·'1ASS 

45 
279 

924 

42 
29~ 

435 

37 
287 
50 

8&4 
1885.6 

~ :· ST A Tl 0 r~ 
4 

TRANSt::C I · 
SHtlF 

SPEC I ES. rw1EAN DENS I TY \ DIVERSITY . PIE · EQUIT AB Ill H 
73 2b8.~ 4.39Q7 .9~bl .411~ 

' . 

.. • - } . 
l. 

I 
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\ . ~ . 

··4·: 
. ' } 

~ . -:;• 
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... · .. ·· 
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. . ~ .. ;:..,_ . 
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b2B.b 
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. ........ .. .. . . . ... . . f' ..... .. . . . t ... - • .. • .. • • . ••• ' .. - ' • ·:: .' ' :, :.ib.: . ~ -·· . 
~ . 
..... .. , ,. STATION 1 THANSECT : · CHANNEL PERIOD DECE:MBER60 

RE.PL I CATE BIOMASS ! TOTAL 
S~t:C IE.::; 1 2 3 MG AUUND OCCUR PERCENT 

• 
t · ~ : ~ I : 

. ... . .. ... .. 

ACC PCT 

• 
' i 

,.,EAN STO 

• 
·!· 

95 PCT 
CONF Ll M ....................................................................................................................................... 

·;' · . 
l M~DlU~ASrus CALlF~RNlENSlS , 6 n , 

5 2.s 24 3 22.64 22.b4 6. lr.}0 4.359 -2.83 18.63 
~ 0 L l G lJ C t1 A L I t: b 4 9 ~.~ 19 3 17.92 40.57 6. 33 2.517 .H8 12.59 

:~ . .;, . .S St- l tm I UAt 2 1 · 2 ~.~ 11 3 1k.I.38 - 5~. 94 . 3.b7 2,.Bd7 -3.5~ 10.64 
.,-. .;. 4 HJl-'1-'ULYlt lOSTINCOLA . ~ 0 q ~.~ 9 1 8.49 59~43 3.~~ 5 .1 % -9.91 15.91 

'. :., ~ CYMAUUSA CUMPl~ 2· 1 5 ~ 3 7.55 bb.96 2.b7 
. 
\2 .-~82 -2.50 7.64 '1. ~ i o PAkAU~lUAt: GH~A ~' 5 1 1. 2 b 2 S.bb 72.64 2. ~,., 2.bQb •Q.57 8.57 

' ~ .' i" 7 C l'MOlhJCI: St' " '0 5 ~.~ 5 1 Q.72 77. 3b 1. b7 2.dd7 -5. 51 d. tl4 
o CUSSUHA DELrA 2 1 1 0.~ 4 3 3.11 81. 13 1.H • ':> 71 ... 1 '1 2.n .. ~ .. 'I MY;:il!JUl'Sl:> VAH!A l ~ 3 L1. 0 4 2 3.77 84.91 1.H 1.52U -2.4b 5 .13 

l~ ANCISIMUSYLLIS ~APILLUSA 1 2 1 Id. 0 4 3 '3. 77 es.ob 1.H • s /7 - • 1 ~ 2. 77 
11 Ci AM P.1 I\ IW ~ l'I LI C ~ U N ~ T U S " '1 2 0.~ 2 l 1.89 9r1.57 .or 1.t')'j -2.2~ 3.54 
12 kt1Yl'ILHUCOE.LS 1 ., 1 l~.7 2 2 1. fj'/ 92. 45 .bl • 517 -. 77 2.1~ 
lj STLL.iUAt ~ 0 2 0.0 2 1 1.69 94.34 .67 1.155 -2. 211 3.54 
1~ Slfd:.hLtlSPIO t:il:Nt::OICTI 2.. ~ ~ 2.7 2 1 1.b9 96.23 .bf 1.155 -2.2" 3 .S4 
1 s MA u ~Lu,~ A ~ E 1 r 1 t11) r•H:: "t: " 1 t3 11." 1 1 .94 'H .17 .33 • 517 -1. l ~ 1. 7 7 

' " ' lb HAPLUSC~LU~LO$ FULIUSUS \'., 1 ~ ~. k' l 1 .94 9tl. 11 .33 • 5 77 -1. 1 ~ 1. 77 
17 UP11IuRulu:> 1 u '1 ~.~ 1 1 .94 99.0& .33 • s,., -1 • l ~ l. 71 
ld ClkHATULllJAt. '1 0 1 .3 1 1 ' . 94 urn. l,~ .33 • ";j T7 -1 • 1 ~ l. 77 

.......................................................................................................................................... 
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~ .. ;·· ' 

~u. (.Jr ::>Pt.CIES 
NU. UF l~UlVIUUALS 
lUIAL lNFAUNAL tl!UMASS 

, ;. STATION 
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H<ANSECl 
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\ .' " T ' 
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' .. ,".. .. 
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~IE A N Cl E NS I T Y 
35.3 

~: 

1~ 
2Ll 

92 

9 
35 
b4 

DIVERSITY 
3.1)2\q 

14 
47 
118 

PIE 
.8898 

10b 
274.2 

EQUITAf3lllTY 
.q1s1 

BIOMASS 
91. 4 
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I 
a" IC • ' ..... ~ . . ' ~ I ··-

r .· I STA Tl ON 4 rnANSECT SHELF PERIOl> OE. C EMtlE IHH1 

r : ~ 

BlUMAss/ TOTAL REPLICATE qs PCT 
SP£Clt.S l 2 3 MG . At3UND OCCUR PERCENT. ACC PCT MEAN STD CUNF LIM 

r ....................................................................................................................................... ,, 
. ,-. 1 Mt.OlUMASlUS CALlFOHNlENSlS 7b 11b · qo iq.7 288 3 24.74 24.74 9o.~<' 20.~ld0 4b,31 145.b9 

2 f'AkAO!.;luAE. lii1PA b2 11 ~ 7b 23.8 248 3 21. 31 4b, lc.15 H2,b7 24,t>85 21 • 34 143,99 
J MULl~lA LAIERALIS 1 7 45 25 24. 9 . 87 3 7.4 7 53.52 29.~~ 14 .• 422 -b.83 b4.63 

n 4 t'Af; AUr4 J L>Al:. GRP:l 31 15 21 11 • 2 73 3 b.27 59,79 24.H • 8i~3iU Lb5 45.t12 
5 s l t.; t. (j L u !) ,... l u 0 t I~ E u 1 <.: l l 3~ ~ 2~ 15.o b3 3 5.41 b5.2l 2 l • ~~·J L3.Hn •13.51 55.51 
b PtklPLO~A ~AHGAHlTACEUM (:lNEUUALE 10 9 2t> ~.~ 45 3 3.67 o9.~7 JS.~~ '9. 53'1 ·B.1'J 38. 7"' ,-. : .· 7 CL Y1•0 t.r~tLLA ,.,UCU~A b 7 23 k1J.~ 3b 3 3,09 7C..1b 12. ~kl .9.539 -11.1~ 35. 7't3 
d ).t.~At1f1tU~A tH<(Vl TELSOr~ 11.1 7 6 W'. 0 

,. 
29 3 2.49 74.bb 9.o7 3.7~b .2b 19."'7 9 ~~llJ1Jll)'4t 2 l q 7 Id. 0 .. 23 3 1.98 7b,b3 ., • b 7 t), l!:l26 -7.31 22.bQ 

" 
l~ LU~l~A MULllLlNEATA s 1 ., 7 3"'.1 22 3 1.89 76.~2 7. 33 2.~17 l. ~8 13.~9 
11 GLYCl~IJf. SUL! TAMI A l 1~ b 15,3 1 7 3 1, I.I b 79,96 S.b7 4.5~9 -5.54 lb,87 le LYu~s1~ HYALlNA FLORIOANA 1 5 1~ lb.4 1 b 3 1.37 61.30 5.H 4.5"9 -5.87 lb. ~I.I 

r 13 l:l~kATULlO~t. ~ ~ 12 U.3 12 l 1. ~3 62.39 4. ~" b,9213 -13.21 21. 21 
Jq A~P~LlSCA VtRHlLLl 2.. l 9 11 • 2 12 3 l. !03 83 .1.12 4,\1l'J 4,359 •b.d3 lll.83 
15 ULll~i,tCt1~t.Tt. b 3 3 ~."' 12 3 1.113 84. L45 ll.bd l. 732 - • 3l' 6. 3.., 

r lb t•UtULA ! ~f\ ACUTA ~ 8 2 Id. k? 1\1 2 .6b 65.31 3.H 4,lb3 -1.01 13 ,08 
1 ·1 PA r•lJfJrU IK!Ll~C:1UA 1 7 2 IJ. ~ 

l "" 3 .80 8b.17 3.H .S,d5 •4,b5 11. Jc 1 d 1 A N A l L) J\ C t A ;·• 4 2 3 0 .111 9 3 • 7 7 6b.94 3,l(J.1 1. e~1c1 .s2 5, LHi 

r ... 1~ ACIE0Cl~~ CA~ALlCULATA 5 2 2 ~.~ q 3 .11 87. 71 3. ~" 1. 732 • 1. 3.., 7.31d 
2o ~lf)Ui ··CULA 2 1 5 0.0 8 3 .o9 88.4k1 2.b7 2.ldH2 -2.50 1.~1.1 
21 R r1"T I~ CM UL lJ ELS · 2 4 1 2 7. 4 . 7 3 .bid 89. ~f,1 2.33 1. 5C:'8 -l.4b b. LS 

r 2~ ~~TICA PUSJLLA . 2 2 2 ~.0 b 3 .52 89.52 2.~d ". ~ ~i) 2. 011 
2. ""' 23 THAkYX ~l:.llutkA " b 

"" 
b. l b 1 • ':)2 9\1.~3 2.~~ 3. 4bl.I •().bl rn. o l 

24 Ul"hllJ~Ulv!:i ~ 3 2 0."' 5 ~ • "3 9"'. 4b 1 • b 7 l. lj2d -2 .13 ~.4b 

r 2~ UHlluN~Ht.lS ~AG~A ~ 3 2 ~.0 5 2 .43 9~.89 l,b7 1.528 ·c. 13 5,4b 
2h OSTr<ACUUA ., q 1 0.0 5 2 .ti:S 91.32 l. b 7 2. \11;2 •LS~ b,dl.I 
27 HAPLUSCULO~LUS FULIOSUS 1 2 2 ~.VJ 5 3 • ti 3 91.75 l.b7 .577 .23 3. lrl 

r ' 
2tj PHvklJ .~lS Ar<C~tl TtCTA 2 .., 3 kl. 0 5 : 2 .43 92 .16 1. bl 1.52d ·2. D s.~o 
29 liHAhCt1IUSltl~A CllfHrlAt:UM 3 ~ 1 0."' 4 2 • :sq 92.53 1.B t.528 ·2.4o 5.13 
3~ UlPLU00~1A CF SURUR ~ ~ 4 k1, Id 4 l • :Stl 92.67 l. 33 2.3d9 .. 4,4~ 7 ,IH 

r T 31 HLLl r~A SP, 0 l 3 0.0 4 2 .34 93.21 1.33 1.52d -2.46 5. u 
32 ~AbSAHIUS ACUTUS kl . l 3. ". 0 4 .2 • :sq 9:Lsb 1. 33 l. ':>28 -2.46 5 .13 . ; 3 3 CLY ··•t N t. LL A l{JHlJUATA CALll)A Id 4 Id 9.5 I.I l ,34 93.9-' 1. 33 2. 3\.19 -4.4~ 7.~7 .. 

r . .;.: 3~ ~CULltPLUS t<Ubt< I\ l u 3 Id• H 4 2 • 31.1 91.1. 21l 1. 3 3 1.528 -2.4o 5. 13 
.: ' .. 35 MYStlLA PLANULATA ~ 2 ~ Id.~ 4 2 .34 · 94.59 1.H 1 • l ')5 -1.54 4. 2111 
··, " i 3b O~U~MIS fHtMlTA OCULATA ~ Id 3 0.0 3 1 .2b 94,8~ 1.~u 1. 732 -3.311 5.316 . . · .. ,,.. 

~Lt · 37 GLYCEHA CA,...ITATA 2 Id 1 1q.1 3 2 .2b 95.10 l. "'~ 1 • "'0 fl -1.48 3, 1.18 
38 POLYr~UlOAt. Id 2 1 ~.~ 3 2 .2b 95.3b l. Id~ 1 • '1VI J • l. LIB 3. I.I tj · • ... :. · 39 Al-.f.1'1UNt. 1 1 ~ 0. kl 2 2 • 1 7 9'j,53 ,b7 • 'j 77 - • 11 2. l Id 

r ... 4id L!SlRltLLA :>P l ~ l 0.~ 2 2 .17 9'j.7-ti ,bl • ';, 77 -.77 2 ~ l ~ 
I . ·i £41 AliLAllPHA"1US V~RrHLLI 1 1 ~ Id.~ 2 2 • 1 7 95.88 • 0., • 5 77 -.. , , 2. l ~ 

r· -.·~ . 
4 c MAL L) A I~ l L) A E ~ u 2 ~. (1 2 1 : • l 7 9b,l15 .01 1. 1 ':>5 -2.2d 3. 'j4 
43 SYNtnELlUlUM A~tRlCANUM 1 Id 1 Id. d 2 -. 2 . • 1 7 %.22 .bl .~77 - • 77 2. l Id 
4~ C'CL~SPLS VAHIA;~S 2 "' ~ '1 • ., 2 1 • 1 1 9b,39 ,bl 1 • l 5':> -2.2~ 3,54 :, .... 45 ALl~t~A lEXASlANA . . . 0 1 1 0.0 2 2 • 1 7 9b.5b .b1 • 517 -.77 2. 1 t1 

("!' 4b PHYLLOOCIClLJAt:. ll 
' " 2 ~. '1 2 1 • 1 7 96.74 • b 1 1.1~5 -2.?.~ 3,54 

41 SAotLLll>At. 2 ~ ~ ~."' 2 1 • l 7 96.91 ,67 1. l 5S -2.2~ 3.5q 
4 (:) ,., t: l1 t. L U .• ~ :-1 '-' t:1 l lJ C IJ l A T UM 

"=' 2 "' ~. (J 2 1 • 1 1 q 7. ~t3 • b 7 1 • l 55 -2.2~ 5. 54 r· ·-· Lp~ MULliUL~ MAriNAlTtN~l:) ~ 2 ~ 0, IU 2 1 • 1 7 97. 25 .b7 l. l ':)5 -2.~~ 3. ~"' . ; ~ : . 
~J Erl!:>IS "ll~UH l' 2 d 1:1. ~ 2 l • 1 7 97.42 • b I 1 • l ':) s -2. 2!d 3,5q 
~l CYHTUPLtuwA CUSTAlA ~ . -· ~) 1 l "'. 0 2 2 • l"/ 97.59 .b7 • ., 77 - • 77 2, t H 

r · ~2 u1v:.LvE. 1-J 2 ~ ~.~ 2 1 • 1 7 97.77 • b' 1. 155 -?..~d 3. ':>4 ; 
~5 NUlu~ASlUS ~f.LAfEHlCEUS ~ 2 ~ 9,9 2 1 • 1 7 'H, ljq • b ., 1. l'j'; -2.n 3. ')4 . . .· 

~4 LlTUCUH::;A SlHEMM~ l l 11 1:1. 0 2 2 • 1 7 9 e.. 11 • 0 ·1 • 5 77 - • 77 2. l ~ 
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~ 
~~ GLYCt:.t<lt>AE 0 0 l 0." 1 l .09 · :· 98.2~ • :n • ';,71 -1.10 t. 71 
~b ~tLlhN~ ~ACULATA ~ 0 l 0.~ 1 1 • "'9 . qu. 26 .33 . ';,.,, -1. 10 1. 71 

... ~I ~AMl~Ol:.A ~UCClNlA 0 l " t) • ij : l 1 .~q 9tj. 3 7 • 3 .s • ':> 17 - l • 1 w1 l • 7 7 
~H TH AC 11' I' t ~AL u !> C 1H S l Kl CT U !:> 

"' 
l Id 0.0 l l .~9 <HS.4S • ..s..s • 5 77 -1. l ~ 1. 71 

':>'i ::>TLLllJ~t . - H "' l ". ~ l 1 • ~l9 98.fj4 •. B • 'j 7 7 -1. 1 tl l • 7 7 
.... b kl ll I fl1 ...-1 : I I) A f:: \j Id l 0." l l • lr19 9U.b3 • 3:S .'jn -1. 10 1. 17 

bl bLYLlHA A~EHlC~~A ~ l 11 • Q\j. Id l 1 .~9 9tj. 7 l • 3 :s • 'j7f -1. 1., l. 71 
b~ [Xu\.il1Nt:: Ul!:>PAK " 1 0 ~.0 l l .119 9tS.81d .33 • 5 77 -1. 10 • l • 7 7 

~ ol LlSlkltLLA U~kNAHDI u 1 
, 

~ 0.~ l 1 . • '19 <rn.b6 • 33 • 577 -1. 10 l. 71 
o4 l-1l:.HltNA~ l A C s.t-\l'l:.CH I t:NS 1 S l ~) Id " . " 1 1 • ld9 9d,97 .H .57/ -1. rn 1. 71 

... ,, .. o~ OJuP~THA cu~~t:.A 1 0 ~ q,5 1 1 . • 09 .. • 99.~5 . ... • 33 ..... 577 -1. 10 1. 71 .. 

"" ' ob PAL!:.Ao'IUTuS tit 1 tHUSE TA 1 Id ~ k} • "' 1 l • H9 99:1~ •. S3 , -'-5 71 -1. rn 1 • 7 7 
b ' c HI~. I) u !) " I. u Mp T ~ (d '1 1 0." 1 l • '19 99.23 .3.S ... • 'jJ7 -1. u 1 • 7 I 
bo LUt;tiUL~ :SP 0 L'.) l ~. \11 1 1 • k'.l9 99.31 • 33 • 'j 11 -1. 10 t. 77 

~· b9 PuLlrdCl:.S IJUl'LICATUS " 1 ~ k'."' 1 1 .09 99.4., .33 • 577 -1 • 1., l. 77 
7 rJ AS 1 f:.k 0 t' T E tW N (IC UL I rn l S T l S l ~ ~ (d." 1 1 .09 99.4B .B • 517 -1. 10 l. 71 
71 TtlllOUHA CH1Sl~TA 1 0 . ' 0 0,0 1 - 1 .09 99.57 .33 • 'j 77 -1. 1" 1. 71 

""\ U. AMPttAt<EllUAt \'I l L'.) ~.0 1 l • (d9 99.oo .3J • 517 -1. u 1 • 71 
73 S~kSlf.LLA SP l1 t1 . 1 ~ . ., l -· 1 .09 99,74 .B • 577 -1. 10 1. 71 
7q tJtkt.ll)A!:. " "' 

l 0.0 l l • (d9 99.83 .33 • 517 • 1 • l '1 1. 71 ..., .... . 7':1 Pl~IA 1-'ALf'IAlA 0 0 l 0.0 1 l • l:'J9 99.91 • 3 :s • 517 -1. 10 1. /7 
7b EllUht HETEHO~UUA J., 0 13 u.0 1 l • Id 'I l01d.~0 • 33 • ':J77 -1 • 1" 1. 77 

'"'',., : . ....................................................................................................................................... 
\ 

""'· ~, L NU • (1 F SP E C 1 E S 
r-.u. CJF lNDlvll)UALS 

A • TUT AL lt'lf-AU1~AL 810MASS 

~ ':~ .. 
STATIO~ T~ANSECl SPECIES 

~ · 4 5h£L~ 

"'\ : . .-

~ 

"' ""I . ... ~.~ . 

,, 
•\. · :~·. 

~ .... 
··' 

Jl: 
,• ... . 
. :>,' . . . ,. . '~ -·~ -.. , ... 

~ > -~: ·,· 
.· .... ~ 
\ l· 

~. '\..· ... ·· 
1 . !'! ~ 
·: .. .... 

,._,,,. . .. 
I · 

~ 
,. ,> •• • 

...... . ; .. 

..... : · i· 
, . ~ "".' 

7b 

38 46 51 
303 433 42B 1164 

%5 1420 t2bo . . 3o5b.4 
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~:H't.CltS 
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THANSECT CHANNEL PERIOD 

HEPLlCATE BIOMAS~ / TOTAL 

• 
. . . ....... ~ ' .. . : 

JANUARY 81 

• 
1· . 
! .i. 

1 c. 3 M~ . AHUND OCCUR · PERCENT . ACC PCT 

• 
; :_ 

MEAN STD 

• 
,I. 

qs PCT 
CONF LIM 

r . e e e e e e e e e e • e e e e e e • • I e e e e e e a a e * I a • a e • e e e • I • I e a a a e e e e e e e e I I e e e I e a e e e I e e e a e e e e e e I I e a e e a e e e I e e • e I e a e e a e e e e e a I a • e e I I a I I e I I I I e e I I e e e e I e I I e e e I 

r: 1 ~tUlUM~STU~ CALIFUHNlENSJS 34 41 2~ 12. 1 qs ' - . 3 21.35 21.35 3l.b7 1'1. 093 5. 10 58.23 
2 l.lL l GLICHl\t 1 t. 14 31 33 ~."' 76 3 17.53 38.88 2b.~d l "'•LI~ l:J .~b 51.94 . ;• • 3 t-1ACl1M4 It. N f ~ 1 'j s 5b . 0. Id 7b . ... 3 l ., • "8 . .. : c; ~. 9 b 25.B 27,.~?.5 •41. tH q2,4l 

r . ' ~ At;HiA At:~U~L1S . 1 15 4b 15.9 b6 3 15.2b 71 ~ i:!4 U.t>7 .2~ •. 5'-19 ·28,Sl 73.8" 
~ Cl1~SU~A UEL1A 7 b b ~."' 19 3 4,27 75.51 o.33 •, • ';,"17 4,9U 7. 71 
o ~ l ~Af<lti~A lt.1dACULAfA 14 Id ~ b. 1 14 l 3.1~ 78.b5 4.b7 8. \18 3 -1.,. '1 l 2'1.75 {' : :-: I JJ fl 1-ddl I~ 1 i) N l.i ~H' 1 IJ I" I rM A T A l ~ 1~ lb.2 12 2 ~. 7 'd tH. 3'> 4.~~ 5.2'12 •9,lS 1 7. l 5 
o ~l1<t~Ll)!:>f'ltl Uf.NEU!Cll 2 3 7 1 \1. b 12 3 2. 70 84.~Q 4 • ~IJ 2.b4b -~.57 H:l, ~ 1 

. • f""' .· ~ HM fNC•1v~ur. L::i 3 2 4 14.b 9 3 2.~2 tjo."'7 3. 0ti! 1. ~-'~ .~2 5.46 
("' 1~ CYM4DU~A cu~PTA 1 tl 

"' 
\1. i3 9 2 2. ~12 86.01/ 3. •1J 4 • .ssq -7.~3 13. 8.S 

11 A~CJbl~U~lLLlS PAPlLLUSA I ~ 2 0. IC) q 2 2. tcl2 9ts. 11 3. !rid 3.oHb -s.qo 11. q& 
1~ liLrCbl>C: ::>tJL1 TARlA 2 1 5 8.6 8 3 1 • 8" 91.ql 2.b1 2.~82 -2.s~ 7.84 

r 1.S ANfl''ilHil:. ~ 0 4 ~.~ 4 1 • q\j n.a1 l.33 2. 3(1-i -4.4~ 7.d7 
1 14 tt l I' P u l. YT t l U S I 1 1~ C U L A ' . i .. 2 

"' "'. ~ 3 2 .b7 93.48 1. (J~ l. ~hrn -1.48 3,4d 
l~ liLTCb-<ltJAE: ~ ~ 2 ~."' 2 1 .45 93.93 .b7 1.1':)5 -2.c?~ 3.54 

r :· lb H.LL1I~4 SP. 1 ~ 1 "1.~ 2 2 .45 q4,38 . 6' .57/ -.11 2. l"' 
17 MY~!llUPSlS IJAl'ilA ~ 2 "' Id."' 2 l .45 94.ljJ ,b7 1 • l 55 -2.2v.1 3.~4 
1 d 0 ~ l L U 1'4 ~ r( t l S MA l,j ·~ A 2 kJ ~ l1, 0 2 1 • 4 ') qs.c.a .b7 1 • 1 'j 'j -2. 21-\ 3.54 

r : 19 ~PlUN!l>At 2 ~ I' ~,Id 2 l • 45 . 95. 73 • b 7 t.1S5 -2.2~ 3. ':)4 
21i1 NA::iSAi< l U3 ACU TllS u l 1 u. Id 2 2 .45 9b.l8 • b 7 • 'j '/ 7 ... 7 7 2. h> 
21 GA~MAM0S ~UCHUNATUS l "' "' 1:1. 0 1 1 .22 qt).4~ .B • 'fJ 77 • l • 1 :d 1. 77 

r~-: . 
2~ ANACnlS u~t::iA 1 ~ 13 "'·"' 1 l .22 %,b3 .B • 5 77 -1. l u 1. 77 
~ 3 PA H ~Ur~ 1 IJ AC: t; k P t3 l ~ ~ .2 1 1 .22 9b. ttS ... u • 577 -1. 1 ~ l. 71 
2~ CU~UPH!UM ~CHtH0SlCUM ~ 1 ~ ~. lcl 1 1 .22 97.kj8 ... S:S • 'j 77 - l • 1 iii l. 71 

r : .. " 25 f AUl,j0Nt Ulj~A~ 1 ~ l!J 0.~ 1 1 .22 9 7. 3~j ... S3 • ';)77 -1 • l" 1. 71 
2o AMPtllSCA VfH~lLll 1 

"' "' 
b.7 1 l .22 97.53 .B • '577 -1. 10 1 • 7 7 ... : 27 M~GELO~A ~hYLLISAE · . . . (I ~ 1 ~,Id 1 1 • 22 . 97.75 .33 .577 -1. HI 1. 77 ! 2d THARU St. I I (jcHA 0 Id 1 .7 1 . ;. 1 .22 97.9~ .B , S77 -1.1~ 1. 7 7 r ~ :: .. 2 ~ A 1'1 P H l •'i lJ 1'1 l l) 1.1 E 1 " " ij. ~ 1 1 .22 qs. 2"-' .:B • 'j 7 ., -1. 10 1. 77 

3~ CALLlH~Crts ~APIDUS ~ l ~ "'. 0 1 1 .22 qs.~3 • 3 .s • ';)., 7 -1. 1 ~ 1.77 
r · · ~ 31 lHJt<YlLLtA ~t". ~ ~ 1 11. 0 1 1 .22 96.b5 .H • 5 77 • 1. 1 0 1. 77 

k 32 l4tkf.1U SPA ~i 1 "'. 0.~ 1 ' 1 .22 98.88 .H • 5 77 -1.1" 1.77 ·-~~ : : )j MULl~lA L~T~HALlS .:i 1 0 1. 2 l 1 .22 99.1~ • 35 • o; 17 -1. 10 1. 77 
i ? j "' A,., PH A R t:: J 1 0 /\ t 0 ~ 1 kl.~ 1 1 .22 9<i. 33 ... n • 577 -1 • 1 ~ 1 • 7 7 r~ · ~ . 3~ LYu·~~lA hf~Llt..A FLOtHOANA ~ 1 ~ • 7 l 1 .22 99.55 • S3 • 577 -1.rn 1. 77 

3o ANAl•A~A S~ ~ ~ 1 0. Id 1 . 1 .22 99.7~ .H • 577 -1. 1 ~ 1. 77 
r 37 E:.r~s1~ M!:'i•IH 1 ~ ~ ". ~ 1 1 .22 hM • ~~ .33 • ')77 -1 • 1., 1. 71 

\ :..· . I; ··:: . '· ...................................................... • ................................................................................. 
r :._; _ 

NO. l.JF SPECIES 23 \1 19 
r :.-. Nu. 0F !~OIVlOUALS 121 122 2k)2 445 

... TUlAL lt~~AUr"Al UlU i'1ASS 190 140 2tj9 b31 .2 
..... . .. 

r 
- ST Al l ON T kA1't~tC 1 ~PtCIES MEA N DENSI TY DlVERSITY PIE EO UIT Al:HLIT Y BIOMASS 
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SlATlON 4 TRANSECT SHELF PERIOD JANU~RY 81 

,-.· 
BIOMASS / REPLICATE TOTAL 95 PCT 

Sf't::Clt.S 1 2 3 MG I AliUf'.40 · OCCUH PERCENT ACC PCT ,.,EAN STD CONF LIM 
r ....................................................................................................................................... 
r· · l MEDlUMASlu~ CALlFU~NlE~SlS 0 l 1~3 1.1 10LI 2 25.81 25.81 34.b7 59.181 ****** 18l.b9 

2 PA~AU ~ lUAf G~r~ B ~ 29 7.8 b2 2 15.30 '41.19 2~.67 18. lav9 -21~.'iJ7 oS. 4 l 
.3 ... At<AlhdUAE t;rH't:3 28 0 7 4,7 35 2 .. 8,68 49,88 11. b 7 l~.572 -24.53 47.tH 

r · ~ l SC h NU Ctll l U '' ~ AP 1 LL 0 SUS . H 23 0 3,4 23 l 5.11 55~5~ 1,b1 ,13 •. 279 -25.32 40.bb 
~ LTCLUSlk~~I~CuS &UP~K£SSUS ~ 2~ ~ 2.9 22 1 S.4 6 bl.~Q 7.H lc.1~2 •24.22 ·36.89 
C> .H. f~ AN ( tiU ~A tH< t: V l 1 t. LS U r~ 7 2 7 1(1. k'j lb 3 3.97 65.~1 5. 33 2.tHH -1. "" 12.~1 

r · '· 7 Sf'lUN}UAt. " \1 14 L1 • "' 14 1 3.47 68.49 4,b7 e.~tH -15.41 24.7~ 
U Sl~thLUH~lu ~ENEOlCTl " 

., 10 4.3 1H 1 ~. q 8 7~.97 3.H 5.774 -11.~1 17.b8 ... ~ LYu~~lA hY~Ll~A FLO~lUANA ., 
"' 

q 5.4 q 1 2.23 73.2k1 3 .11J 5. 19b -9.91 15.91 ,.... . ld MULlNl~ LAlt~ALJS " l 7 8.4 8 2 1.99 7';}. 19 2,b7 3. 7 t3 b ·o.74 12.\17 .. 11 GLYCt.Rlt>AE l1 ~ 8 
"'· 0 

8 1 1 • 99 77 .1 7 2.b7 4,o19 •8.81 14.14 
12 l·OU r·iC Iii.JC ut:: Ls 2 2 3 18,8 7 .3 t.7~ 76.91 ~ • .B .571 • Ii~ 3.77 

r l:S MAClJMA T f.1'4 r A " \1 7 lr:l." 7 1 1.74 trn.os 2.33 4.HQl -7.71 12.37 
1 4 l t1 A I~ 'T X St. T l (, t H A 3. "' j 4.4 b 2 1. 49 82 .13 2. ~rn 1. n2 -r.. 3~J o.3~ 
15 SlULU~LUS ~Url~A 4 1 1 ~.Lil b 3 1,49 tn.t>2 2. ~\1 1. '132 -2.31t1 b.3d 

r · lb OLlGuCtiALlt 0 '1 5 0.~ 5 1 1.24 84.tlb l. b ., 2.tM7 -5.51 H.b4 
17 PA~DU~A T~lLlNEATA " ~ 5 ". \1 5 1 1.24 80. 1" l. b 7 2.881 -5.51 8.8~ 
lH PHUKIJNIS Ar<C11I Tt.tTA 4 ~ ~ ~1 • lt1 " 1 .99 87.l~ 1. 33 2.3~19 •4. 4l., 7.'lt7 

r· ' 19 CLYMt~tLLA MUCU~A ~ ~ 4 t'l .1(1 4 1 .99 88.~9 1.3) 2. j \19 .q •'4H 7. 'd 7 
. . · .... 2d Pt::~H'Ll.IMA :.IARGAHl TACtlJM (:lNEQUALE 0 u " lr:l. ~ 4 l .99 89.~8 1 • 3.S 2 • .Sk19 •l!,4~ 7."" 7 ... 
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STATIUt-. TKANSECT CliAt~NEL PER I 00 JUNt:. 81 

. REPLICATE BIOMASS ' TOTAL: 95 PCT 
~t't(.Jt~ 1 2 3 MG AtiUt-4L> OCCUR . PERCENT · ACC t>CT "1t::AN STD CUNF Llr-4 ................................................................................................................................... 

' lJ L j lj IJ C II ~ t r t 1'1 29 '13 0. '1 181 3 38.19 36.19 bH.33 27.3~1 •7.49 128.lb 
'St'!u:·~ll-At:. ~" lb 23 16. ~ 83 3 17.51 ~5.7~ 27.t> I ll'. 'j 7 2 -tJ.53 b3.67 
1 Mtulu~~Slu~ CALlfUHHl~NSIS 21 15 21 lid.Id 57 3 12.U3 · b1.12 19. Id~ l.· 4b4 1~.39 21. b 1 
1 MilutLUi~~ t'ttYLLlSAE . b 8 : l .s Id. Id 27 3 'j. 7 \1 7j ~ q2 9.~~ 3. bl1b .~4 17. 90 
, lu!:i!>u~A uf:.Ll11 5 l 1~ 0. '1 lo 3 3.36 7&. H ~.:B '•14 ."Sia9 •5.tH · 1 t>. ':>4 

uL Y Cl rliJt. ~dL!TAtc!A 4 5 b l ll. d 1 'j 3 3. lb 79 .9b s.~cj ·1 • Id Id 11 2.52 7."lj 
P~tUUtU~Yrnut ~~. 3 ·0 l Id Id.~ 13 2 ~ • ., 4 d2. 7'll 4. 33 ~ .132 •rl.42 1 7. ldb 
H t1 Y I~ c.; r1 U C U C: L J 3 3 q Q3.7 l~ 3 2. 11 aq. tu 3. 3.S • ";, 77 1.90 4. ·1 I 
l>Lt>Luuvi.11\ l:f" Slit<OR 1~ t:I ~ ld.0 1 ~ 1 2. 1 t 8&.92 ..s •. B 5. 174 -11.~1 17.ob 
P l •HdJ 1 ~IC. K i U ~ t 5 ., q 0.0 q 2 1. 9\3 trn. at! 3.~~ 2.t>IH> -.s.57 9. c; 7 
Pll.AklduAi:.. 7 kl 2 "' ·"' 9 2 1. q~ crn.72 3.~~ 3.brjb -'l. 9b ll.9b 
14A~:>At< i u~ A<.:u rus Y.I !> 1 0. Id 7 2 1. "8 92.19 2. 33 .S.clt; -':>.be; rn .34! 
X A 1•1 r H 1 U A t 2 2 ~ ~J .1:1 b 3 1 • c:! 7 9..S. 4b 2 • .,v:i 0 •I.HJ Id 2.ld0 2. () ~' ,, 
Ai1C:l~IH1J~)Lll!i JuNE::Sl 1... 0 5 k!l. 0 b 2 1. 21 'IQ.73 2. t'>lil 2.bUo -4.57 8.S7 
SluA,..1H(1\ I t.1-1 f 4llJLA I A 2 2 i(I 1"'.2 4 2 • tj 4 95.57 1.33 1. 155 • l. Si.4 Q.2J 
lJ l (J f' ~ T t« 1\ C lJ t' k E A ~ r.1 q 18&.7 4 l .84 9&.41 1.B c •. Hill -4.4~ 7. 'd 7 
lJLHt.~A CM'J I Al A 2 IJ 

"' 
7.9 2 1 • ll 2 9b.8ll .b7 1. 1 ':JS ·, -2. 2~ 3.S4 

S T 11 t II L U ::; t> .i. u b t:JJt:: U I C 1 1 1 1 \'.? 2.3 2 2 • ,, 2 97.20 .hl • ')71 1 
- • 7 7 2 .1 ~ 

SC lJ L U I" L U ~ f< u tit{ A l kl ~ '1. ~ 1 l • c:! 1 97.47 • 33 • 5 77 -1. 111 l .H 
PH0"UNJj ~~lMlrlCTA 1 kJ 

"' 
u.~ 1 l • 2 1 97.08 ... u .sn -1. 1 ~ 1. 7l 

,. 
Pl~! .. l /.. ~ Ck 1j1 A T 4 ~ 1 ~ .2 l 1 • 21 97.89 • 35 • 5 77 -1.10 1.11 
~L'C~HA A~EklCA~A ~ IJ 1 b9. 'j 1 1 • ~ l 98.l~ .33 • ';,71 -1. 10 1. 71 ,. 
HALANUGLU~SUS S~. ~ 1 ~ Id."' 1 1 • 2 1 <IU.31 " .33 • ';,., l -1. 1 ~ 1. "17 
M)HU~Hl~ PJ~~1~1us Id 1 Id 0.H 1 1 .21 98.52 .:n • , l7 • 1. HI l. 71 
H J ~ I t:. LL A A i< C I l C A ~ Id 1 ~. tj 1 1 • 2 l 9b. 73 • .3.S • 577 -1. l \1 1 .17 ,. 
Mt::Lll~r~~ MALULArA vj 

"' 
l Id. u 1 1 • 21 98.9S • 3 .s • 517 -1. 1 ~ l. 71 

TlLLll•A SP. ·. . . 0 · 0 1 0. k> 1 1 .21 99.lb • 3.S • 577 • l. HI 1. 71 
Sll"UNCiJLA " Id 1 0.~ 1 1 • 21 99.3"1 .33 • 'j 77 -1. 10 1. 77 ,. 
I'" H ~ U ~~ l t> A t: GM P A 1 ~ ~ .3 1 1 • 21 99.58 .33 • '; 11 -1. 10 l. /7 
PAH~l"RlUN0~Pl0 PlN~AIA 1 ~ ~ 4.3 1 1 .21 99.79 • 3 3 • 5 7 "/ -1. la l. 77 -LlSlt<lt::LLA i;AR1Hdd)l .·". " ~ 1 "'. 111 1 1 • 2.1 1 Bk1.11:1~ • 33 • 'j 7 7 -1. 1 ~ 1. 71 

""' . j .............................................................. ; · .... ... ; ............................................................. 
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hlJ. OF ~Pt.CltS 20 14 2~ 
~u. UF l t~ul v lDUALS .. 1 '19 91 1ti4 474 .--
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SlATlOl'll LI THANSECT SHELF PERIOD JUNE. 81 

REPLICATE · BIOMASS TUT AL q5 PCT 
::;..-t.LlES 1 2 3 MG AbUNl> OCCUH PERCENT ACC PCT MEAN STD CONF LIM ....................................................................................................................................... 

1 PA~AU~lUAE ~HPA 52 37 ' 2LI 13." 113 3 21.32 21.32 37 .&7 lLi.1612 2.Bb 72.46 
2 ,., l U l u ,., ~ S T U ~ C ti L l F UK N 1 EN S l S lb 22 2b 9.b 64 3 12 .118 B.41c1 21 •. B 5.l1H 8.83 33 .ts4 ... 3 ::>t'lu•HUAt . ... - 19 7 21 ... Id .16 . ~ 47 .... 3 a.s1 " 42. 2b l':J.o7 1,. 5 7 2 -j.14 34. Lili 
LI b LY C 1 ·~Lit. ::> U LI 1 A k l A . 9 1 Id 1 Id 24 .9 c9 3 5.47 4 7 ~ 71, 9.o7 

' ·• ':J 7 I ij. 23 11 • l Id 
~ AClt.11Cl t.~ Clll~ALICULAIA ~ b 1 Id u Id." 29 3 5.47 53.21 9. b ., \3:s12 .94 18.H 
o T t. L Ll r~ et !:H' • ~ b 9 Id.~ 2) 3 4.34 57.55 7 ·" 7 1.52b 3.tn 11. Lib 
I ~AH~UNIU~t. b~PH · 4 4 14 3. 7 22 3 4.15 b 1. 70 ., • 3 3 5. 774 -1." 1 21. b6 
~ MAlJtLUi~A l"HYLL!!:>AE ; . 1~ 4 ~ ". ~ 1 q 2 2. "" b4. j4 ". b 7 5.~33 -7.64 17.1 7 
'°' M1..lLl•H 4 L4 IU<~LlS b 2 . 5 oa.1 13 3 2. 45 bb.79 4.3~ 2.~u2 - • ti Li 9.~~ 

1 U 0 H' LlJ lJ 1J I~ 1 A !.: t' :lllHUK Ii:) 9 2 ia." 11 2 2. ~ti bti.87 3.o7 4. no •b .16'1 15." 1 
11 >.t.l~A•dHUK-. Ur<tYlTtLSUN t; , .. " l 3 ~.d a 3 1 • 51 7~.3ti 2. b'l l.52u -1. 13 b.4b 

i 12 1 U t: t1 U ,., 1 LL f\ !> i"' 2 3 3 k1. ~ ij 3 1 • ':> 1 71.89 2.b7 • ':J 71 l.~3 4.1~ 
lj A~~tLl~LA vtHHlLLl l 2 4 3.5 7 3 t.32 73. 21 2.H 1.s~u -t.4o b. B 
1 u t'E.K 1 t'LtJr·,~ 1• 1 1\Kt;~k Ir A(;£Uf-1 ( : I I~ E lJ UAL t:: 1 .. 4 2 ~.~ 7 3 1.32 74.53 ~.H l • ':>c!ts -1.46 b .13 
1~ LA~vlCkkUlUM ~UHluNl ·1 rj ~ ~.~ 7 1 1.32 7':J·. H5 2.33 4.~41 -'I. 7 1 12. 37 
ln ~H'lJ,-.ClJLA ti 2 s Id • " 7 2 

. ' 
1. :S2 77 .1 7 2.H 2. 51 ' -3.92 8.59 

" l 7 L l ~ f M 1 t L L 1\ U A t 1 1 1~ ~ 3 " v.l. k1 7 2 1.32 78.49 2. 3.S 2. ~rn2 ·2. ~4 7. 5-tJ 
le r-i,.ut'..Lll i ~~ t't l I lull•JE.At 11 ~ b 0. ~· b 1 1. 13 79. b2 2.~~ 3.4b~ -b.bl u.01 
1 i:, NU(.; U UW A Al: ll r .t 1 1 :s ~. t) ~ 3 .94 80.':)7 l.b7 1. 1 S':> -1. 211 4.54 ,. . 
c •' L Li(. l •'• A 1\1 ll L I 1 L 1 h E A T A 2 2 l 3tt. 1 5 3 • 9Li 81.51 1. b I • 517 • 2~ 3.1~ 

... . 21 Oh•l UH1J1 U;) \l " 1 k:). k;j 5 2 .94 ti2.q5 1. b 7 2.1.H12 -3.5'1 b.84 
22 NUIUM~~rus ~f.LAfEHlCEUS 1 ~ 4 2~.2 5 2 .94 t\3.4~ 1. b., 2. \1t12 -3.5W3 o.84 ,. 
~.S l-1A'l.lJ1\1~!vAt. ~ 3 1 k1. ~ 4 2 .75 l:S4. 1 5 1 • .n 1. ':J2!j •2. LI b 5.13 
~ 4 N 0 r u ,.., ~ S I lJ ~ LA T t. k l C £ lJ ~ ~ 4 ~ 8.b 4 1 .75 84. 'f 1 1.H 2. :St:i~ -4.4~ 7. 'r.• I 
2~ ~LlGt·~,. ft.!..ll~}A1".;A 0 3 l 1::1.~ 4 2 .75 b5.bb 1.H 1.'.)28 -2.4b 5.1.S ,_ 
t!o Mtr<(.;t:udn ~ <.: Ai>1P£CH I t::N::>I::; 1 2 1 ~.0 4 3 .75 bb.42 1.33 • r;, 7 7 - • l"' ~. 71 

- ~\ t!I PAkASltMU~t S~P 2 i::I l '1.~ 3 2 .57 8b.98 1 • t1JU 1, lr'hhl -1. 48 3.4b 
·~ · 2~ Hl~TELLA 4HCr!CA ~ 2 1 0. '1 3 2 .57 t:H. S5 1. ~II) 1 • .,"' ~ -1.48 3.48 ,. 

~y ~AS~tt~lUS Alurus 16 2 l "'. '1 3 2 .57 8ti.11 1. ~~ 1. '11110 -1.48 3 .11 ij 
j 

j ~ C L Y I-' t •'n:'. L L A I lJ •<i.J u A 1 A C AL 10 A 2 i::I l 15.b 3 2 .57 t:i8. 06 1 • 1011 1. ~rn~ -1.4b 3. Lib ., 
·: ·· .H CJHH~TUL10At. 2 ~ l 3. l 3 2 • 'j 7 aq.25 1. "'~ 1. "'"'~ -1.48 3.46 ,. 
; J ~ ~ j.> l (I U1 /, (. r •)I) I t k u :; c 0 !) r A H u,., 

"' 
i::I 2 . {O • "' 2 J .38 ti9.b2 • bl 1.155 -2.c~ 3.54 

· ~ .. 3 3 . A tH1 A A t t JU 1\ L 1 S \1 ~ 2 34. tt 2 l .3b q l1. \1 IO . .b7 t.lSS -2.c"' 3. ':>4 
't 

j ij p ~ 1. l1 IJ r< ~ J k l L 11 .. t ~ I A 2 ,, 
"' "' . ~) 2 1 .38 ~0.3~ • b., l. 1 'JS -2. 2'-' 3 .1)4 : 1 .. ,. .I .. . .s~ ULJ l;uu1..1t H: 2 k:) 
"' ~ ·"' 2 1 .38 ~'1.75 .b7 1 • 155 -2.t~ 3.54 

' .)o Ll:ilkltLL.\ SI"' 2 "' 0 i::I."' 2 1 .J8 91.13 • b 7 l • 1 '.) ') -~.2~ 3.54 
:c; 37 sr~CHtLlUluM A~E~lCA~UM 1 0 1 k1." 2 2 • .Sb 91. s 1 .b7 • ~ 77 -.11 2. 1" ,,.. 

jij SCOLUl"'LU~ HUb~A l 1 "' "'." 2 2 • 3ts 91.d9 • b' .i;,n - • 77 2. l ~ 
. ~.:. JI.I rH:.tH. l L>~t '! "' 2 "' 0.~ 2 1 .38 · 92.2b .b7 l • 1 s s -2. 2i::I 3.54 

~Id Ar•ti"'ilP~ t:. 1 1 "' ~."' 2 2 • j ij 92. b4 • b 7 • ':J/7 -.77 2. 116 ,. 
4 1 A 1'4 A l I 1 IJ t. S t: I'< Y T Hr< u PH 'f LL lJ S 1 ~, l "."' 2 2 • 3 ti 93.ld2 .b7 • 5 77 - • 77 2. l Id 
42 f':)tUIJt.UHY 1 dut. ::;,... •. 1 IQ 1 Id.~ 2 2 .3H 9 .s. 4(; .61 • ') 77 -.77 2. l Id 

.. . . t'.) kM'JM.Hulut.L::i 1 1 Id 2!:>. 9 I:! -. 2 .• :s ti 93.77 ,67 • 5 77 - • ., 7 2. 1 k1 ,,. . 
4~ l'Ar\Al"rdUIW~PlU Pl~NATA "' l 1 9.3 2 2 • 3d 94.1~ .bl • 577 - • 17 2. 116 
4~ ~NUKUNl~ Ar<C11llu:IA . ' 2 ~· ~ \1. l1 2 1 .3d 94.S3 .ol 1 • 11) i; -~.2~ 3. 514 . 4u l"AClJr1A 1 t.1d I\ ~ I 1 1 l1. kl 2 2 .3d 94.91 ,b7 • ':Jl7 - • 77 2.ld ,,,,. . 

·•. 4/ MYStLLA PLA •WL.JdA tJ 1 1 Id • " 2 2 .38 45.2b .bl • ':J 77 - • 7 , 2. l '1 
~~ Ll~l~!tLLA n~~~~KUl ll l 1 11. ta 2 2 •. HI 95.bo • o I • 57 '/ - • '7 2.ld 
4'1 C11uht :ii"' ~ l ~ Id." 1 1 • 1 9 9';,. 81) • ..s ..s .~n - l • l ~ l. 77 ,. . 

':Ju lil Y(t.K1.1 A;....EKlCA1·,A 
"' 

~ 1 7 • l 1 1 • 1 'i 9b.(14 .B • 5 77 -1. 111 1. 7 7 ... ~1 l<1Uf';IJL ULU l LJt :> 5P ~ Id 1 t1. k1 1 1 • 1 4 <tt>.23 • 3 ~ .sn -1. 11:1 1. 71 
. ~~ ~~ PAulJH!v JtJ11. 

"' ~ l ~ ·"' 1 1 • l 'I 9o.142 • :n • 517 -1. 1 ~ 1. 71 
~.) t'tLll 1 1~klA •.1l.l•JLUll t:l l ~ ~ .1:1 1 l • 19 96. bl:1 • 3 3 • 517 -1 • 1 lc! 1. 71 

; 
: 

~~ L'f1)11::dA i1~-'l..!1'M f LUt< lv ANA 1 ~ Id l . s 1 l • 1 9 9b. ·19 • ..s 3 . ., ,., -1.1~ 1. 71 
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)5 t::.lt.UNE. htlEMuPUUA 0 . 0 " ~ 1 ~ ·"' 1 1 .19 96.96 .:B • 577 -1.10 1. 7 7 
)0 I.JU:) 11~ 1 A :>t' ~ 1 0 ld.B 1 . \ . :· 1 .19 9 7. 1 7 .:B • 'j 77 -1. 1"' 1. n 
) 1 M1t-tL l :;c A Abld f A "' .. . . l Id "'. "'/ ·. 1 ... 1 • 1 9 97.3b •. B • ';, 17 -1 • l lci 1. 77 
)~ MlLl14•~A 1-IAl.lJL A I A ~ 

"' 
1 1:1 • kl 1 1 .1 9 97. 55 • ..n . s 11 -1.1u 1. 71 

)'I CL ~ ,. : t r·H: LL A :- 0 ulL1~ ~ 1 11 " "'·0 ... ; 1 1 • l 9 97.74 .B • ':> 7 7 -1 • l li:I 1 • 7 I 
)U ~.:.1~:Slt.LLA ~"' ~ 1 Id "'· ~ 1 1 • l q 97.92 .3.S • 5 7 'l -1 • l Id 1. 71 
) 1 lJl;U~ II 1:) jp. 0 1 ., 

Id." 1 1 • 1 9 q b. 11 .H • 517 -1.1~ 1 • 7 7 

b~ ot< A; .. L t1 .1 u::> I u•·1~ LMHb~EUM 1 \:! .., ., . " 1 1 • 19 98. 3•1 • .B • '; 17 -1.lld , 1 • 7 I 
)j ~I~ :1 LI~~ k ~"' 1 ~ / ~ ". u 1 l • l 9 9b.4'1 .:u • 511 -1 • 1"' 1. n ,,, I Af~wlL•t1l.t1\ : 1 1 ll "' Id. Id 1 1 .19 98.bt> .B • ':J 77 -1 • l k:I 1. 71 
)';) >.Ar-.TNIU"t. .. . ,.. .: .. 

"' 
1 ~ Id. 0 1 • '• 1 .. • 19 98.67 .33 ; • ':J 77 -1. rn 1. 77 

'C> C ,_,. r<tL L l •J A 1 "1 ~ k:l. l1 1 1 • 1 q 99 ~ k'.lb .33 . \57 l -1 • 1 Id 1 • .,, 

:>I LJtl\I ALHI '1 IC:~14SlANUM k'.I 1 
"' ~."' 1 1 .• 19 99.25 .33 ... .SH -1 • l Id 1. 77 

Hl MJAl.lll~ Unt.~A 1 .., 
" U •~I 1 

! 
1 • ~ 9 99.4l .3j • ';, 77 -1 • 1 ~ 1 • 7 7 

) 'f AuLAl.Jt'r1'41"I~:> vEt<t<lLl.1 ~ : 1 ., Id. "1 1 1 .19 99.bc • :s .s • ':> /7 •1 •HI 1. 71 
I lj o!Y4Lvl ~ 1 "' " . .., 1 1 • 19 99.bl .:u .s11 -1. l ~ l. 71 
l1 PMfLLUiJUL!UAt l ~ kJ ~.~ 1 l .19 · lldld.~16 • 3 .s • ')7/ -1 • 1 ~ 1.77 

..................................................................................................................................... 
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1 v.ibb 

42 
1~4 

135 7 
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•I 

.J :1 •u;; .. 11 '' 

!>TAT llJN 1 . TRANSECT CHANNEL -. PEH 100 JULY ij 1 ~ 

/ TOTAL : 
~ 

"°"'\ REPLICATE BIOMASS 95 PCT 
~rtLlt:S 1 2 3 MG : AljUNO OCCUR PERCENT ACC f'Cf MEAN STU CUNF LIM ...................................................................................................................................... 

"'"' . 
1 ULJ(;IJCn"'clt:: 73 222 t~o 0.0 401 .·. 3 43.03 43.163 133.67 78.256 -b".75 326.~9 

"" 2 "it LI 1 ll°'' A::, I IJ S CAL 1f OH N 1 tr~ S l S bb till 51 15.5 2~1 3 21. 5 7 b4.59 bl.~~ lb.~2.S 2~.95 l ld6. ld5 
3 ~~l1..·1dvAt .. lb :n b7 ., • k) 116 3 l~.bb 77.25 39.33 25 .·J ~b -2.s .114 l~l.71 
~ M~bc.Lu~A ~r1YLLJSA~ 1., 2.S lb Wj." 49 3 s.~b t\2. 51 1b.33 b.~"b • 1 7 32.~IO 

~ ~ ~r11i.1..11vLvtL~ ~ l 7 q 25. 1 21 ! 2 2.2~ 61,. 1b 1. lakl ·a .• o-bd -1~.kj6 ~9.I06 
b ~l~~hlu~~l~ u~~tDJCTl 2 u 1 Q.U 1 7 3 1.62 6b.59 ':). b 7 3 ·. 21 ~ -2.32 13 .b~ 
7 (lJ~SlH<A LJtL I A b 1' . lid Id. t1 . 1 7 3 1.82 86.41 5.b7 4.5~9 -5.54 lb.87 
ti (J b ) I( J [; t-. ~ L J. ,., l c u L A 7 9 l ., • t1 1'I 3 1. t.s2 91.1. 24 S.b1 4.lb3 •Ll,b6 . 1b."1 "" 1.1 t1A~~t.1< lu:> .. cuTd~ 2 11 2 · ~.kl 15 3 1. bl 91.85 ~.\1~ 5.1% -7.91 l 7. 91 

ll' f' A I " I-' td u .. v ~ t- l IJ I-' 11., f J A T I\ ~ b 2 7.1 ti 2 • tib 92. 7 'd 2.b/ 3.(jss -4.92 116.2b 
l 1 (JI~ U t' t1 l iJ A t ~ b 1 "'. ~ ., 2 .75 93.45 i:. 3.s 3.215 -5.b5 l k' • .S2 ~ 
l~ ~LlLl~Ut ~0Lll~~1A 2 2 2 7.5 b 3 .b4 qq.HJ 2. ~·I:) k1. ~~<1 2.~~ 2.~~ 
ll UlU~Alrik c~~rtE~ l 3 1 315.3 ~ :s .54 94.b4 l.b7 1.1~5 -1.2~ 4.54 
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REPLICATE · BIOMASS TOTAL qs PCT 
:>l"'tLlES l 2 3 ,.,c; AbUNL> OCCUR PE:.RCENT ACC PCT MEAN STD CONF LIM ....................................................................................................................................... 

1 P A t< AU I~ l U I\ t b k P A 52 37 ' 24 13." 113 3 21.32 21.32 37. b 7 l~.1612 2.66 72.46 
2 P.• l U l u ~ . ~ S 1 U ::; C l1 L 1 f UH 111 1 E N ::i l S lb 22 2b 9.b b4 3 12 .118 3~. 41c1 21.33 s.~33 6.83 33.64 
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",3 .'5 t 2 .94 18. 39 
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I ~Ak~u1dU'4t. LJt.1-'H · 4 4 14 3.7 22 3 4. 15 b 1. 70 ·1 .B 5. 774 -1. "1 21. b8 
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i 1 2 1 U t: b U 1·1 l l L fl ~ i"' 2 3 3 kl.~ 6 3 l • ~ 1 71.89 2.bl • ~ 77 1.23 Lj • l., 
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:'; ' f• ~u ll!>Hdt.Ll.\ ::;~ 2 Id 0 ~.Id 2 1 • ..s 8 91.13 .bl 1 • 1 ';, ':> -l. 2"' 3.54 
: · ~: . 37 SrNC.:NtLlUluM A~E~lCANUM 1 0 1 ~ .16 2 2 • .S8 91.51 .bl • ':> 77 -.11 2. h> 
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~IJ ~l Y(lK~ Ai-1Et<lCAr·,A 0 0 l 7. 1 l l • 1 'I 9b .:64 .3S . s 77 -1. 1 ~ 1. 71 
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