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PREFACE

This final report is written to complete the fourth of a planned five-year study that has the
goal to determine the importance of freshwater inflow in maintaining benthic productivity in
minor bays and river dominated systems. Minor bays are defined as those small bays that do not
have direct freshwater inflow via a major river, but do have inflow from runoff or other indirect
sources. Only a few rivers in Texas flow directly into the Gulf of Mexico, and these are also part
of the subject study. The current project follows successful completion of a long-term study of

large, or major open bays in Texas.

The focus of the current final report is on updating the long-term, five-year, monitoring of
two river-dominated systems: the Rio Grande and Brazos River; and the 3-year monitoring of the
Cedar Lakes and San Bernard River Estuary. In the past, assessments have been completed for
the Christmas Bay Coastal Preserve (Montagna 2004), South Bay Coastal Preserve (Montagna
2003), and East Matagorda Bay (Montagna 2002). The current report goes into lesser detail for
the continuing, long-term, data sets because they will be subject to a full assessment in the next

fiscal year.
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INTRODUCTION

From the early 1970's to 2000, Texas Water Development Board (TWDB) freshwater
inflow studies focused on the major bay systems of the Texas coast. These bay systems, which
are influenced primarily by river inflow, are now well understood. In particular, UTMSI
researchers have completed several studies on the effect of freshwater inflow on macrobenthos
productivity in these open bay systems (Kalke and Montagna, 1991; Montagna, 1989; 1999;
2000; Montagna, and Kalke, 1992; 1995; Montagna, and Li, 1996; Montagna, and Yoon, 1991).
These studies have demonstrated that regional scale processes and long-term hydrological cycles
regulate benthic abundance, productivity, diversity and community structure. Thus, there are
three major causes of changes in estuarine productivity in Texas related to freshwater inflow: 1)
year-to-year climatic variability in rain, temperature, and wind, which affects precipitation and
evaporation, 2) a latitudinal climatic gradient of decreasing precipitation superimposed on a soils
gradient of increasing sand content, which results in reduced inflow from northeast to southwest,
and 3) the salinity gradients within estuaries from rivers to the sea. The overall result of these
studies is to demonstrate the need for minimum inflow requirements on an estuary-scale or a

watershed-level basis.

Attention is now focused on minimum inflows required by minor bays and river-
dominated estuaries. Freshwater inflow into minor bays is generally dominated by non-point
source runoff or an indirect source via circulation from adjacent systems. The river-dominated
estuaries drain directly into the Gulf of Mexico rather than into a bay. These drowned-river
valley ecosystems are thus uniquely different from the typical bar-built estuaries of Texas that are
characterized by large open bays. Because the minor bay and river-dominated estuaries are
different from the typical Texas estuary, new studies are required to elucidate how inflow affects
productivity in those systems. The TWDB will be required to complete freshwater inflow
assessments on minor bays and river estuaries between the years 2002 and 2006. Until the
current series of reports, there was very little information available on the biotic response to
inflow in these two types of ecosystems. The first report (Montagna 2001) focused on East
Matagorda Bay. The second report (Montagna 2002) focused on the South Bay Coastal Preserve.
The third report (Montagna 2003) focused on the Christmas Bay Coastal Preserve. The current



report focuses on continuing the long-term monitoring of the Rio Grande and Brazos River
estuaries, which will be studied for five years; and Cedar Lakes and San Bernard River estuary,

which will be studied for three years. These four systems will be the subject of an assessment in

2006 (Table 1).

Benthos are excellent indicators of environmental effects of a variety of stressors because
they are abundant and diverse, and are sessile and long-lived relative to plankton or nekton.
Therefore, benthos integrate changes in temporal dynamics of ecosystem factors over long time
scales and large spatial scales. Benthos abundance, biomass, and diversity were measured to
assess inflow effects on ecosystem productivity. In addition, relevant water quality variables
(i.e., salinity, temperature, dissolved oxygen, nutrients, and chlorophyll) were measured during
each sampling period to assess inflow effects on the overlying water, which affects benthos.
Sampling was performed to continued a long-term study of three river estuaries (Brazos River,

Rio Grande, and San Bernard River), and the Cedar Lakes.

Table 1. Long-term schedule for sampling minor bay and river-dominated systems. Table finds
number of stations and total number of samples. Total number of samples is the product of the

number of stations, three replicates per station, and four seasonal sampling trips per station.

Fiscal Year (Study Year Number)

Minor Bay / River Estuary

FY2001(1) FY2002(2) FY2003(3) FY2004(4) FY2005(5)
East Matagorda Bay 3(36)
South Bay Coastal Preserve 2 (24) 2 (24)
Rio Grande River Estuary 3 (36) 3(36) 3(36) 3 (36) 3 (36)
Christmas Bay Coast. Pres. 3(36) 3 (36)
Cedar Lakes 2(24) 2 (24) 2 (24)
San Bernard River Estuary 2 (24) 2 (24) 2 (24)
Brazos River Estuary 3 (36) 3(36) 3(36) 3 (36) 3(36)

TOTAL Stations (samples) 11 (132) 11(132) 13 (156) 10 (120) 10 (120)




METHODS

Study Area and Sampling Design

This study has one objective (i.e., task): to determine temporal and spatial variability of
benthic parameters, as they indicate secondary productivity, related to differences of freshwater
inflow in minor bays and river-dominated estuaries. Northern and southern river systems that
flow directly to the ocean were studied in the third year of this program (Table 1). The southern
system was the Rio Grande and the northern system was the Brazos River. Sampling was also
continued in the San Bernard River estuary and Cedar Lakes region. The Brazos River and Rio
Grande represent the river estuaries in Texas having the highest and lowest inflow respectively,

so comparison of these systems over the long-term is desirable.

Station location in all areas was chosen based on experience, sediment type, depth found
on NOAA navigation charts, and constraints of sampling logistics. The locations of stations was

recorded from a Garmin 215 differential GPS receiver (Table 2).

Three stations on the lower Rio Grande were chosen between the confluence with the
Gulf of Mexico and the Brownsville weir (Figure 1). Station A was furthest upstream (7.8 mi)
from the Gulf of Mexico and station B was 0.8 mi downstream. Station C was closest (3.4 miles)
to the Gulf of Mexico. In April 2002, it was discovered that station C was not on the main
channel fo the river, but in a meander to the north of the main channel. Therefore a new station
(D) was occupied in the main channel. The new station is located about 100 meters from station
C, but in the main channel. It is likely that under prevailing conditions (mouth of river closed) at
that time, the hydrographics of the two sites were about the same. Sampling at station C was
resumed in the fall 2002 after having been missed in July 2002. A new station, E (N 25°57'57.2"
W 97°10'25.2") 1.1 river miles downstream of station D and 3.16 river miles from the mouth was
added during this sampling period.

A sand bar formed and closed the mouth of the Rio Grand to exchange with the Gulf
about the first week of February 2001. The mouth was artificially opened with a backhoe on 18
July 2001 by the International Boundary and Water Commission (U.S. State Department).



However, it closed again on or about 1 November 2001. One year later, on or about November
2, 2002 a large rain storm event occurred near the river mouth, east of Brownsville. The rain
event built enough pressure to breach the berm formed on the beach at the river mouth restoring
exchange between the river and the sea. The mouth has been open since that date (Randy
Blankenship, personal communication, May 20, 2003). The mouth was open when The Rio
Grande was sampled in late November 2002. There was a mild salinity gradient in January 2003.
Based on available reports, the river mouth was not blocked during the sampling period (October
2002 to July 2003) and in fact heavy rain occurred in October to November 2002 that delayed

sampling of stations C and E for a month.

A new water project is planned for the lower Rio Grande a few miles from Brownsville.
The Brownsville Weir and Reservoir is intended to provide additional dependable water supplies
for municipal and industrial use by capturing and diverting "excess" flows of the United States
waters in the Rio Grande that would otherwise flow past Brownsville and discharge into the Gulf
of Mexico. The proposed project consists of a weir structure across the channel of the Rio
Grande approximately eight miles downstream of the Gateway Bridge at Brownsville. The Firm
Yield would be 20,640 acre-feet. The environmental impacts could include disruption of
wetland/riparian habitat including threatened and endangered species and cultural resources,
reduced instream flows downstream of the weir, and salinity changes downstream of the project.
An article in the Corpus Christi Caller Times, December 13, 2003, indicated the proposed project

would receive a permit from the U.S. Army Corps of Engineers in late December.

Three Brazos River stations (A, B and C) were chosen along the estuary gradient (Figure
2). Station C was closest 1.124 km (0.70 miles) to the Gulf of Mexico, and B was 3.428 km
(2.13 miles) upstream within the River. Station A was furthest upstream within the River and
5.922 km (3.68 miles) from the Gulf of Mexico. Thus, stations A and B were north of the
Intracoastal waterway (ICW), and station C was south of the ICW.

Two stations were sampled in the San Bernard River estuary (Figure 2). Station A was

west of the ICW and upstream in the fresher part of the river-estuary, and station B was east of



the ICW. Station B was closest 1.090 km (0.68 miles) to the Gulf of Mexico, and station A was
5.921 km (3.68 miles) upstream within the River.

Two stations were sampled in the Cedar Lakes minor bays (Figure 2). Both stations were
east of the ICW and south of the San Bernard River. Station A was closest to the San Bernard

River and station B was the furthest south and furthest from the Gulf of Mexico as well.

Table 2. Locations are given in degrees and decimal seconds format. Readings were made with

a GPS unit using differential signal reception.

Estuary Station Latitude (N) Longitude (W)
San Bernard A 28° 52.946' 95°28.429
B 28°51.713 95°26.274'
Cedar Lakes A 28°51.493' 95°27.672
B 28°50.895 95°29.599’
Brazos River A 28° 55.670' 95° 23.050
B 28°54.322' 95°23.176'
C 28°53.103' 95°22.923’
Rio Grande River A 25°57.584' 97° 13.662’
B 25°57.796' 97° 12.668’
C 25°57.720' 97° 11.105
D 25°57.610' 97° 11.089
E 25°57.953 97°10.420'

In previous benthic studies (Montagna and Li 1996; Montagna 2000), quarterly sampling
has been demonstrated to be effective to capture the temporal benthic dynamics, while
economizing on temporal replication. Thus, quarterly sampling took place in October 2003 and
January, April, and July 2004. The timing of the sampling is based on experience, and captures

the major seasonal inflow events and temperature change in Texas estuaries. Each quarter, three



replicates are required for benthos per station. Thus, a typical station yields 12 benthic samples

per year.

During each sampling period ancillary environmental data is also collected. Water
quality and inflow characteristics are indicated by measuring salinity, nutrient concentrations,
and chlorophyll concentrations in the water column overlying sediment. Once each year,

sediment characteristics, e.g., grain size, porosity, and elemental content are also measured.

Hydrographic Measurements

Salinity, conductivity, temperature, pH, dissolved oxygen, and redox potential were
measured at the surface and bottom at each station during each sampling trip using multiprobe
water quality meters. The sonde unit is lowered to just beneath the surface (within 5 - 10 cm)

and just above the bottom (within 10 - 20 cm).

Most measurements were made by lowering a YSI 6920 multiprobe sonde. The data are
displayed on a YSI 610DM meter. The manufacturer states that the accuracy of each reading as
follows: DO % saturation + 2%, DO + 0.2 mg/l, conductivity greater of + 0.5% if reading or +
0.001 mS/cm, temperature = 0.15 °C, ph + 0.2 units, depth &+ 0.02 m, and salinity greater of + 1%
of reading or = 0.1 ppt. Salinities levels are automatically corrected to 25°C. In addition,

refractometer readings were made from water samples.

In South Bay and Rio Grande hydrographic measurements are made (by UT Pan Am
staff) using a Hydrolab Surveyor 4. The following parameters are read from the digital display
unit (accuracy and units): temperature (= 0.15 °C), pH (% 0.1 units), dissolved oxygen (mg/l +
0.2), specific conductivity (= 0.015 - 1.5 mmhos/cm depending on range), and salinity (ppt).

Salinity is automatically corrected to 25 C. Depth is measured with a calibrated PVC pole.



Chlorophyll and Nutrient Measurements

Water samples were collected using a vertically mounted Van Dorn bottle. Bottom water
was collected approximately 20 cm from the sediment surface. Water for chlorophyll analysis
was filtered onto glass fiber filters and placed on ice (<4.0 °C). Nutrient samples were filtered to
remove biological activity (0.45 wm polycarbonate filters) and placed on ice (<0.4 °C).
Chlorophyll will be extracted overnight and read fluorometrically on a Turner Model 10-AU
using a non-acidification technique (Welschmeyer, 1994; EPA method 445.0). Nutrient analysis
was conducted using a LaChat QC 8000 ion analyzer with computer controlled sample selection
and peak processing. Chemistries are as specified by the manufacturer and have ranges as
follows: nitrate+nitrate (0.03-5.0 pM; Quikchem method 31-107-04-1-A), silicate (0.03-5.0 uM;
Quikchem method 31-114-27-1-B), ammonium (0.1-10 pM; Quikchem method 31-107-06-5-A)
and phosphate (0.03-2.0 uM; Quikchem method 31-115-01-3-A).

Geological Measurements

Sediment grain size analysis was also performed. Sediment core samples were taken by
diver and sectioned at depth intervals 0-3 cm and 3-10 cm. Analysis followed standard geologic
procedures (Folk, 1964; E. W. Behrens, personal communication). Percent contribution by
weight was measured for four components: rubble (e.g. shell hash), sand, silt, and clay. A 20 cm’
sediment sample was mixed with 50 ml of hydrogen peroxide and 75 ml of deionized water to
digest organic material in the sample. The sample was wet sieved through a 62 pm mesh
stainless steel screen using a vacuum pump and a Millipore Hydrosol SST filter holder to
separate rubble and sand from silt and clay. After drying, the rubble and sand were separated on

a 125 pm screen. The silt and clay fractions were measured using pipette analysis.
Biological Measurements
Sediment was sampled with core tubes held by divers. The macrofauna were sampled

with a tube 6.7 cm in diameter, and sectioned at depth intervals of 0-3 cm and 3-10 cm. Three

replicates were taken within a 2 m radius. Samples were preserved with 5% buffered formalin,



sieved on 0.5 mm mesh screens, sorted, identified to the lowest taxonomic level possible, and

counted.

Each macrofauna sample was also used to measure biomass. Individuals were combined
into higher taxa categories, i.e., Crustacea, Mollusca, Polychaeta, Ophiuroidea, and all other taxa
were placed together in one remaining sample. Samples were dried for 24 h at 55 °C, and
weighed. Before drying, mollusks were placed in 1 N HCI for 1 min to 8 h to dissolve the

carbonate shells, and washed with fresh water.

Sediment Nitrogen Measurements

Sediments cores were taken to measure nitrogen changes with respect to sediment depth.
Cores are taken to a depth of 1 m and 1-cm sections are taken at a range of depth intervals. The
range for vertical sectioning follows a logarithmic pattern, because it is anticipated that nitrogen
is buried at the surface and degrades slowly over time. Distance from the surface is indicative of

time since burial. The sediment is dried, ground up, and homogenized prior to analysis.

Carbon and nitrogen content, as a percent dry weight of sediment, and carbon and
nitrogen isotopic composition were measured. Samples were run using a Finnigan delta plus
mass spectrometer linked to a CE instruments NC2500 elemental analyzer. This system uses a
Dumas type combustion chemistry to convert nitrogen and carbon in solid samples to nitrogen
and carbon dioxide gases. These gases are purified by chemical methods and separated by gas
chromatography. The stable isotopic composition of the separated gases is then determined by a
mass spectrometer designed for use with the NC2500 elemental analyzer. Standard material of
known isotopic composition is run every tenth sample to monitor the system and ensure the

quality of the analyses.

Statistical Analyses

Statistical analyses were performed using SAS software (SAS 1991). All data (except

when calculating diversity) were log transformed prior to analysis. A two-way ANOVA was



used to test for differences in macrofauna abundance, biomass, and diversity within sampling
dates and sites. Because all samples were pooled to calculate diversity, there is no interaction for
that test. If a significant interaction was encountered then simple main effects were examined.
Analysis of simple main effects is accomplished by converting the treatments into a one-way

ANOVA for each date*site cell.

Community structure of macrofauna species was analyzed by multivariate methods.
Ordination of samples was performed using the non-metric multidimensional scaling (MDS)
procedure described by Clarke and Warwick (2001) and implemented in Primer software (Clarke
and Gorley 2001). The software creates a Bray-Curtis similarity matrix among all samples and
then an MDS plot of the spatial relationship among the samples. The data set contains two main
effects: sampling date and site, so the MDS patterns were plotted twice, once using the site name

as the symbol and once using the sample sequence number as the symbol.
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Figure 1. Sampling locations in the Rio Grande River.
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Figure 2. Sampling locations in the Brazos River, San Bernard River, and Cedar Lakes.
Abbreviations: BR = Brazos River, SB = San Bernard River, and CL = Cedar Lakes. Water
depths (m) listed in Gulf of Mexico. Chart by Blue Chart Mapsource software.
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RESULTS AND DISCUSSION

This report is a progress report on the work performed in the Brazos River, Rio Grande,
San Bernard River, and Cedar Lakes. Sampling in these four ecosystems will continue through
July 2005. In Fall 2005, a complete report will be prepared based on the completed sampling
design (Table 1). For the current purposes this report is divided into two sections: one for each
sampling period. The first section is for the current 4-year sampling period in the Brazos River
and Rio Grande, and the second section is for the 2-year sampling period in the San Bernard

River, and Cedar Lakes.

Brazos River and Rio Grande

Preliminary analysis indicates the Brazos River and Rio Grande are sometimes similar
and sometimes quite different (Figure 3). The Rio Grande is under going severe changes because
of reduced inflow to that system. In the first week of February 2001, a sand bar formed at the
mouth of the Rio Grande blocking exchange with the Gulf of Mexico. The effect was to
transform the Rio Grande into a lake rather than an estuary. The mouth was artificially opened
on 18 July 2001 the International Boundary and Water Commission, but closed again on about 1
November 2001. This lake-like effect is evidenced by the lower salinities over the course of the
present study in the Rio Grande relative to the Brazos River. The Rio Grande was open to the

Gulf in 2003 and 2004 and consequently salinities returned to estuary-like brackish conditions.

The Brazos has a larger range of salinity than the Rio Grande, alternating from nearly full
strength sea water to fresh water (Figure 3). The Brazos River salinity was high in October and
July and lower in January and April in all years. Except for October 2000, July 2002, and
October 2003 salinity was similar in both rivers in spite of being in very different climatic zones.

On average, the salinity in the Brazos River was 9.6 psu and salinity in the Rio Grande was 3.4

psu).

The largest difference between the rivers is in the nutrient-chlorophyll dynamics (Figure

3). The Brazos has much higher dissolved inorganic nitrogen (DIN) concentrations than the Rio

12



Grande, yet much lower chlorophyll (chl) concentrations. The chl values in the Brazos River are
quite low, averaging about 9 ug I"' compared to 22 ug I"' in the Rio Grande. In contrast, DIN
concentrations in the Brazos River averaged 48 umol I'! compared to 16 umol I"' in the Rio
Grande. During sampling it was noted that the Rio Grande has a great deal of cyanobacteria and

filamentous green algae, which likely adds to the high productivity of that system.

Biomass is a good indicator of secondary benthic productivity. Biomass was four times
higher in the Rio Grande than in the Brazos River (Figure 4). Biomass averaged 3.28 g m™ (+
1.83 ¢ m™ standard deviation) in the Rio Grande compared to 0.81 g m™ (+ 0.42 g m™ standard
deviation) in the Brazos River. Concordantly, abundance was also four times higher, being
12,900 individuals m™ (= 11,000 individuals m?) in the Rio Grande compared to only 5, 200
individuals m? ( 2,400 individuals m?) in the Brazos River. Biomass usually had opposite
trends over time in the two systems, e.g., from October 2000 through July 2001 and July 2002
through April 2003. However, from August 2001 through July 2002 the biomass trends were the

same.

The communities in the two systems are quite different (Figure 5). This was evidenced
by the dominance of molluscs in the Rio Grande and dominance of polycheates in the Brazos
River. Typically, molluscan dominance indicates the fauna is dominated by species responsive to
freshwater inflow (Table 3). Certain bivalve species, particularly Macoma mitchelli and Rangia

flexuosa, are indicator species that are responsive to inflow.

It is too early in the study to make conclusions, but preliminary data indicates that the two
systems work quite differently. The Rio Grande appears to be more influenced by freshwater
inflow than the Brazos River. However the difference with the connection with the sea is a
confounding factor with difference in inflow, so it will take several years of data collection to get
a better understanding of the average conditions in these two systems. The lack of strong
exchange with the Gulf of Mexico in 2001 caused the Rio Grande to change from an estuarine
ecosystem to a freshwater ecosystem, but from late 2002 through 2004 the system returned to

brackish conditions typical of an estuary.

13
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the Rio Grande (*R).
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Table 3. Macrofauna species from the Brazos River and Rio Grand. Number individuals m?.

Species Name Brazos Rio Grande
Hydrozoa (unidentified) 12
Anthozoa (unidentified) 8
Turbellaria (unidentified) 4
Rhynchocoela (unidentified) 362 812
Neritina virginea 422
Littoridina sphinctostoma 24
Nudibranchia (unidentified) 8
Pelecypoda (unidentified) 43
Brachidontes exustus 225
Mulinia lateralis 8 162
Rangia flexuosa 4
Macoma tenta 4
Tellina texana 4
Tellidora cristata 4
Macoma mitchelli 264
Abra aequalis 4
Tagelus plebeius 4
Phyllodocidae (unidentified) 4
Sigambra bassi 4
Parandalia ocularis 114
Gyptis vittata 8
Exogone sp. 8
Neanthes succinea 51
Laeonereis culveri 410
Nereidae (unidentified) 8 4
Polydora ligni 39 618
Paraprionospio pinnata 8
Polydora websteri 24
Polydora socialis 453 8
Streblospio benedicti 5381 3408
Polydora caulleryi 32
Polydora sp. 75
Cossura delta 20
Haploscoloplos fragilis 4
Capitella capitata 67 4
Heteromastus filiformis 8
Mediomastus ambiseta 4046 8080
Capitellidae (unidentified) 4
Samythella eliasoni 4
Hobsonia florida 4
Sabellidae (unidentified) 4
Oligochaetes (unidentified) 280 2261
Sipuncula (unidentified) 24
llyocryptus spinifer 83
Ostracoda (unidentified) 4 47
Cyclopoida (commensal) 4
Pseudodiaptomus pelagicus 4
Penaeus setiferus 4
Callianassa sp. 24
Megalops 12

17



Species Name Brazos Rio Grande
Mysidopsis almyra 12
Gammarus mucronatus 12
Corophium louisianum 4 682
Microprotopus spp. 8

Grandidierella bonnieroides 4 4
Munnidae sp. 4
Edotea montosa 8

Diptera (unidentified) 4
Chironomid larvae 43 12890
Ceratopogonid larvae 481
Damselfly numphs 4 4
Potamanthidae (unidentified) 276
Schizocardium sp. 4

18



San Bernard River and Cedar Lakes

After two years of data has been collected, preliminary analysis indicates the Cedar Lakes
minor bays and the San Bernard River are at the same time similar in terms of hydrography and
total community productivity, but quite different in terms of community structure. The San
Bernard River is a tidal estuary with freshwater inflow and connection to the sea. In contrast, the
Cedar Lakes are coastal lagoons with neither direct river inflow nor a direct connection with the

sca.

The Cedar Lakes minor bays and the San Bernard River have remarkably similar
salinities and salinity patterns over time (Figure 6). The salinities range from near fresh water
(1.7 psu) to near sea water (23.7). Salinities are lowest in fall and winter and highest in spring
and summer. There are slightly higher, about 4 psu, salinities in the Cedar Lakes than in San

Bernard River. Cedar Lakes salinity averaged 14 psu and San Bernard River averaged 9 psu.

The Cedar Lakes minor bays and the San Bernard River have remarkably similar nutrient-
chlorophyll dynamics (Figure 6). There is slightly higher dissolved inorganic nitrogen (DIN)
concentrations than the San Bernard River than the Cedar Lakes and the chlorophyll (Chl)
concentrations are nearly the same. The Chl values in the Cedar Lakes is averaging about 6.3 ug
I"' compared to 7.9 ug I"" in the San Bernard River. The DIN concentrations in the San Bernard

River are higher, averaging 26 umol "' compared to 13 umol 1" in the Cedar Lakes.

Biomass was five times as high in the Cedar Lakes minor bays than in the San Bernard
River (Figure 7). Biomass averaged 2.69 g m™ (+ 2.91 g m” standard deviation) in the Cedar
Lakes compared to 0.52 g m? (+ 0.37 g m” standard deviation) in the San Bernard River.
Abundance was nearly two times higher in Cedar Lakes, 8,000 individuals m? (& 6,700
individuals m?) than in the San Bernard River 4,200 individuals m™ (+ 2,900 individuals m?) in
the. Biomass was fairly constant in the San Bernard River, but increased dramatically in Cedar

Lakes from October 2003 to July 2004.

19



One possible cause of the change in benthos between 2003 and 2004 in Cedar Lakes is
Hurricane Claudette. Hurricane Claudette made landfall in July 11, 2003. The center of landfall
was over Matagorda Island, just south of Cedar Lakes. According to local informants, the storm
opened a Gulf cut into Cedar Lakes #4 and the cut persisted for some time. This cut would

increase opportunities for marine species invasions into the Cedar Lakes habitats.

The communities in the two systems are quite different (Figure 8). On one hand both
systems had similar numbers of species (15 for Cedar Lakes and 18 for San Bernard River) and
both systems were dominated by the same two polycheate species (Table 4). On the other hand,
the ranks were not the same. Cedar Lakes were dominated by Mediomastus ambistea and the
San Bernard River was dominated by Streblospio benedicti. More revealing is that the more rare
species were very different in the two ecosystems, with each system having nine species that did
not occur in the other ecosystem. Oligocheates were highly abundant in Cedar Lakes, but the San
Bernard River did not have a third dominant species. Filter feeding or suspension feeding
mollusks were rare in the San Bernard River (just 0.4% of the fauna), and none were found in

Cedar Lakes.
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Figure 6. Salinity, dissolved inorganic nitrogen (DIN), and chlorophyll in the Cedar Lakes and

San Bernard River. Average over all stations and depths at all sampling periods.
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Figure 8. Multidimensional scaling (MDS) plot of community similarity between rivers and
dates. Each point is a different sampling date, and the symbols are for the Cedar Lakes (CL) and
the San Bernard (SB).
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Table 4. Macrofauna species from the Cedar Lakes and San Bernard River. Number individuals

m 2.

Species Name Cedar Lakes San Bernard
Rhynchocoela (unidentified) 24 71
Littoridina sphinctostoma 12
Mulinia lateralis 24
Sigambra bassi 47
Sigambra tentaculata 24
Parandalia ocularis 24
Gyptis vittata 24
Microphthalmus abberrans 83

Nereidae (unidentified) 12

Polydora ligni 59 12
Paraprionospio pinnata 12 12
Malacoceros indicus 12

Streblospio benedicti 1146 4160
Polydora caulleryi 12
Spionidae (unidentified) 12
Capitella capitata 83 47
Heteromastus filiformis 24

Mediomastus ambiseta 2718 1265
Hobsonia florida 12

Oligochaetes (unidentified) 875 71
Ostracoda (unidentified) 24

Edotea montosa 12

Chironomid larvae 189 59
Schizocardium sp. 47
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DATA APPENDICES
Hydrography

Appendix 1. Hydrographic data for all samples. Abbreviations: Bay (Brazos River = BR, Rio
Grande = RG, San Bernard River = SB, CL = Cedar Lakes), STA = station, z = depth (m),
SAL(R) = salinity by refractometer (ppt), SAL(M) = salinity by meter (psu), COND =
conductivity (uS/cm), TEMP = temperature (°C), DO = dissolved oxygen (mg/1).

Bay Date STA z SAL(R)  SAL(M) COND TEMP pH DO
BR 180CT2000 A 0.00 . 24.8 39.04 26.50 8.09 10.00
BR 180CT2000 A 3.30 . 31.7 48.71 26.71 7.59 5.61
BR 180CT2000 B 0.00 22 26.0 40.79 26.68 8.04 9.43
BR 180CT2000 B 2.80 . 29.1 45.10 26.29 7.86 7.86
BR 180CT2000 C 0.00 25 28.4 43.97 25.42 8.04 7.64
BR 180CT2000 C 3.00 . 29.2 45.20 25.04 7.99 6.57
BR 10APR2001 A 0.00 0 1.6 3.10 22.60 7.95 7.72
BR 10APR2001 A 2.50 . 1.7 3.26 22.60 7.92 7.69
BR 10APR2001 B 0.00 0 2.1 3.95 22.63 7.92 7.93
BR 10APR2001 B 1.60 . 2.1 3.96 22.57 7.91 7.90
BR 10APR2001 C 0.00 0 2.2 422 22.76 7.95 8.06
BR 10APR2001 C 2.60 . 2.4 4.60 22.75 7.91 7.94
BR 11JUL2001 A 0.00 1 3.1 5.86 32.47 7.72 5.78
BR 11JUL2001 A 3.10 . 24.2 38.37 32.34 7.30 2.81
BR  11JUL2001 B 0.00 2 4.6 8.37 32.96 7.88 6.66
BR  11JUL2001 B 1.90 . 7.4 14.41 32.43 7.74 5.60
BR  11JUL2001 C 0.00 5 6.7 11.82 32.87 7.88 6.53
BR  11JUL2001 C 1.60 . 19.6 32.70 31.30 7.80 5.76
BR 120CT2001 A 0.00 2 5.6 9.88 24.40 7.70 5.64
BR 120CT2001 A 3.20 . 19.7 31.67 26.05 7.64 3.94
BR 120CT2001 B 0.00 3 6.1 10.77 24.44 7.71 6.04
BR 120CT2001 B 1.50 . 8.3 14.05 24.64 7.70 5.58
BR 120CT2001 C 0.00 5 8.3 14.37 24.86 7.71 6.10
BR 120CT2001 C 1.96 . 21.7 34.11 25.58 7.87 5.27
BR 08JAN2002 A 0.00 0 3.0 5.52 10.43 7.94 10.12
BR 08JAN2002 A 2.30 . 3.1 5.96 10.47 7.94 10.03
BR 08JAN2002 B 0.00 0 3.4 6.16 10.58 7.95 10.12
BR 08JAN2002 B 2.30 . 3.4 6.16 10.57 7.94 9.83
BR 08JAN2002 C 0.00 0 3.6 6.61 10.80 7.93 9.88
BR 08JAN2002 C 1.85 . 3.7 6.68 10.74 7.91 9.80
BR 12APR2002 A 0.00 0 1.9 3.62 21.53 7.70 5.28
BR 12APR2002 A 2.80 . 1.9 3.37 21.53 7.69 4.95
BR 12APR2002 B 0.00 0 1.9 3.51 21.58 7.68 5.06
BR 12APR2002 B 1.50 . 1.9 3.57 21.54 7.69 5.02
BR 12APR2002 C 0.00 0 1.8 3.51 21.68 7.69 5.11
BR 12APR2002 C 2.50 . 1.9 3.58 21.61 7.69 5.05
BR 08JUL2002 A 0.00 10 12.9 21.80 33.19 8.20 11.04
BR 08JUL2002 A 2.30 . 23.4 37.21 32.16 7.63 2.69
BR 08JUL2002 B 0.00 12 14.4 23.96 33.06 8.22 10.67
BR 08JUL2002 B 2.00 . 223 35.57 31.95 7.73 3.32
BR 08JUL2002 C 0.00 12 15.3 25.31 32.76 8.24 10.47
BR 08JUL2002 C 2.50 . 22.2 35.55 31.54 7.86 4.66
BR 160CT2002 A 0.10 2 5.1 9.10 24.65 7.53 5.61
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Nutrients

Appendix 2. Nutrient and chlorophyll data for all samples. Abbreviations: Bay (Christmas Bay =
CB, Brazos River = BR, Rio Grande = RG, San Bernard River = SB, CL = Cedar Lakes), STA =

station, N+N = nitrate plus nitrite, Chl = chlorophyll a. Water depth is in m. Nutrient
concentrations are in umol/l. Chlorophyll concentrations in ug/I.

Bay Date STA Depth PO, SIO, N+N NH, Chl
BR 180CT2000 A 0.10 1.646 62 37.66 5.396
BR 180CT2000 A 3.30 1.917 45 36.56 15.744
BR 180CT2000 B 0.10 0.688 32 30.79 3.668
BR 180CT2000 B 2.80 2.164 45 35.90 15.063
BR 180CT2000 C 0.10 1.310 42 26.15 15.880
BR 180CT2000 C 3.00 1.207 31 22.42 . 16.031
BR 10JAN2001 A 0.10 1.740 237 32.58 3.24 6.760
BR 10JAN2001 A 2.60 2.030 284 29.57 10.26 7.390
BR 10JAN2001 B 0.10 1.660 287 25.49 5.71 6.990
BR 10JAN2001 B 2.80 . . . 2.81 .

BR 10JAN2001 C 0.10 1.490 307 21.53 3.53 6.560
BR 10JAN2001 C 2.40 1.740 286 37.24 6.90 6.960
BR 10APR2001 A 0.10 11.18 233 57.40 5.14 4.050
BR 10APR2001 A 2.50 1.200 318 51.31 5.58 3.890
BR 10APR2001 B 0.10 0.000 362 54.36 6.03 4.820
BR 10APR2001 B 1.60 1.260 324 56.89 3.62 4.810
BR 10APR2001 C 0.10 1.330 250 59.46 4.52 4.510
BR 10APR2001 C 2.60 1.550 349 59.46 5.45 4.970
BR 11JUL2001 A 0.10 3.310 349 9.380 5.84 4.630
BR 11JUL2001 A 3.10 4.340 156 11.15 23.90 25.550
BR 11JUL2001 B 0.10 3.480 335 4.230 6.46 5.170
BR 11JUL2001 B 1.90 3.150 330 4.180 7.20 2.090
BR 11JUL2001 C 0.10 3.490 350 66.65 7.94 5.100
BR 11JUL2001 C 1.60 3.930 214 46.83 21.67 8.310
BR 120CT2001 A . 3.620 181 32.82 9.10 11.060
BR 120CT2001 A 0.10 2.840 170 25.26 9.14 10.010
BR 120CT2001 B . 4.260 188 33.19 11.88 13.270
BR 120CT2001 B 0.10 2.840 167 23.81 8.74 9.840
BR 120CT2001 C . 2.180 118 19.71 6.20 9.700
BR 120CT2001 C 0.10 2.550 158 26.53 7.72 11.150
BR 08JAN2002 A 0.10 2.990 178 50.05 3.98 2.260
BR 08JAN2002 A 2.30 2.940 170 50.44 3.76 2.150
BR 08JAN2002 B 0.10 2.900 170 50.93 3.68 2.250
BR 08JAN2002 B 2.30 2.810 163 50.80 4.42 2.200
BR 08JAN2002 C 0.10 2.500 166 49.00 3.26 2.100
BR 08JAN2002 C 1.85 2.500 142 47.70 3.62 2.190
BR 12APR2002 A 0.10 3.490 109 45.45 4.10 6.640
BR 12APR2002 A 2.80 4.250 105 45.98 5.68 6.710
BR 12APR2002 B 0.10 4.310 111 46.36 6.34 7.660
BR 12APR2002 B 1.50 3.820 102 45.16 9.12 8.570
BR 12APR2002 C 0.10 3.900 106 46.34 5.86 6.770
BR 12APR2002 C 2.50 4.380 104 44.78 6.70 7.430
BR 08JUL2002 A 0.10 0.730 185 51.09 36.00 6.030
BR 08JUL2002 A 2.30 1.660 124 51.86 11.68 28.050
BR 08JUL2002 B 0.10 0.460 171 50.95 39.50 0.680
BR 08JUL2002 B 2.00 1.370 116 48.71 17.36 24.200
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114
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41

42

79
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0.335
0.605
4.835
5.385
3.045
2.805
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4.000
0.695
0.990
0.500
0.640
0.685
0.530

1.535
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1.070
1.020
2.130
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1.485
1.440

82
79
132
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109
103

147
134
52
86
33
64
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58
119
62
55
129
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35
42

9.775
9.475
22.30
23.21
13.17
10.89

12.26
9.800
1.395
3.110
1.350
14.00
6.215
6.080

9.030
30.45
0.900
5.495
8.260
1.845
2.480
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8.30
11.08
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4.41
6.56
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3.38
3.25
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4.36
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5.77
9.11
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3.38
9.25
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8.09
5.64
7.69
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4.850
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6.030
4.015
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3.570
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4.040
0.540
4.085
4.830
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Macrofaunal Abundance and Biomass

Appendix 3. Taxa abundance and biomass data for all samples. Abbreviations: Bay (Christmas
Bay = CB, Brazos River = BR, Rio Grande = RG, San Bernard River = SB, CL = Cedar Lakes),
REP = replicate, #n = number of individuals. Core area is 35.3 cm?, multiply by 283 to obtain n or
mg per m’.

Bay Date Station REP Taxa n/core mg/core
BR 180CT2000 A 1 Polychaeta 41 2.17
BR 180CT2000 A 2 Polychaeta 41 3.27
BR 180CT2000 A 3 Polychaeta 11 1.44
BR 180CT2000 B 1 Polychaeta 16 6.55
BR 180CT2000 B 2 Mollusca 1 0.03
BR 180CT2000 B 2 Polychaeta 16 0.39
BR 180CT2000 B 3 Polychaeta 14 0.41
BR 180CT2000 C 1 Polychaeta 6 0.55
BR 180CT2000 C 2 Polychaeta 5 2.43
BR 180CT2000 C 3 Polychaeta 4 1.00
BR 10JAN2001 A 1 Polychaeta 13 3.50
BR 10JAN2001 A 2 Other 1 0.10
BR 10JAN2001 A 2 Polychaeta 10 2.50
BR 10JAN2001 A 3 Polychaeta 12 1.10
BR 10JAN2001 B 1 Polychaeta 19 1.40
BR 10JAN2001 B 2 Polychaeta 22 1.73
BR 10JAN2001 B 3 Polychaeta 36 2.00
BR 10JAN2001 C 1 Rhynchocoela 1 0.07
BR 10JAN2001 C 1 Polychaeta 14 3.35
BR 10JAN2001 C 2 Polychaeta 12 4.97
BR 10JAN2001 C 3 Polychaeta 12 2.03
BR 10APR2001 A 1 Crustacea 1 0.03
BR 10APR2001 A 1 Chironomid larvae 1 0.29
BR 10APR2001 A 1 Polychaeta 14 6.49
BR 10APR2001 A 2 Chironomid larvae 1 0.01
BR 10APR2001 A 2 Polychaeta 10 0.52
BR 10APR2001 A 3 Rhynchocoela 2 2.83
BR 10APR2001 A 3 Polychaeta 11 1.71
BR 10APR2001 B 1 Chironomid larvae 2 0.02
BR 10APR2001 B 1 Polychaeta 28 6.39
BR 10APR2001 B 2 Chironomid larvae 1 0.07
BR 10APR2001 B 2 Polychaeta 33 5.50
BR 10APR2001 B 3 Polychaeta 34 431
BR 10APR2001 C 1 Polychaeta 12 13.89
BR 10APR2001 C 2 Polychaeta 7 2.73
BR 10APR2001 C 3 Polychaeta 33 10.81
BR 11JUL2001 A 1 Polychaeta 5 0.34
BR 11JUL2001 A 2 Polychaeta 3 0.35
BR 11JUL2001 A 3 Polychaeta 3 0.67
BR 11JUL2001 B 1 Crustacea 1 0.03
BR 11JUL2001 B 1 Rhynchocoela 4 0.18
BR 11JUL2001 B 1 Polychaeta 20 2.13
BR 11JUL2001 B 2 Polychaeta 18 2.85
BR 11JUL2001 B 3 Crustacea 1 0.26
BR 11JUL2001 B 3 Polychaeta 10 2.29
BR 11JUL2001 C 1 Polychaeta 30 1.74
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3.64
6.20
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0.85
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Mollusca
Rhynchocoela
Polychaeta
Crustacea
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Polychaeta

NN~ W

125

1.86
0.52
0.29
0.00
0.01
0.20
15.51
0.62
3.05
2.66
0.55
10.02
0.11
9.86
1.60
0.46
1.34
0.11
4.85
3.41
1.77
23.30
0.13
0.53
0.01
4.82
1.15
9.56
0.19
32.25
1.06
11.93
0.01
3.65
0.95
9.34
0.03
67.52
1.29
4.41
0.06
47.70
0.39
6.13
0.76
30.64
0.28
1.96
0.03
8.28
1.27
1.61
0.13
1.61
0.97
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Mollusca
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Chironomid larvae
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Polychaeta
Mollusca
Rhynchocoela
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Mollusca
Polychaeta
Polychaeta
Chironomid larvae
Polychaeta
Crustacea
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Polychaeta
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Mollusca
Polychaeta

10.17
0.42
0.03
0.05
0.00
0.00
0.05
0.00
0.00
0.74
0.02
0.01

13.35
0.12
0.17
0.01
0.33
0.26
0.14
0.01
2.28
0.18
0.06
1.45
0.21
0.00
0.03

32.01
0.00

12.35
0.00
0.00
0.15
0.11
0.01
0.11
0.40
0.18
0.16
0.01
0.39
0.09
0.01
0.06
0.38
0.00
0.06
0.01
1.31
0.36
0.42
2.10
0.42
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0.28
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10APR2004
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10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
10APR2004
08JUL2004

08JUL2004

08JUL2004

08JUL2004

08JUL2004

08JUL2004

08JUL2004

08JUL2004
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Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Mollusca
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Polychaeta
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
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0.81
0.32
0.12
1.02
0.08
5.60
2.63
0.09
3.37
0.04
3.05
0.28
0.65
0.41
0.35
0.44
0.93
0.11
0.15
0.10
5.95
0.16
0.04
0.27
0.13
1.46
0.29
1.15
0.24
0.92
0.10
15.15
0.17
0.97
0.03
15.22
0.24
0.48
61.40
0.28
0.08
0.74
0.02
2.99
0.15
44.81
1.39
0.87
0.14
0.28
0.13
0.01
0.01
0.06
0.03
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08JUL2004
08JUL2004
08JUL2004
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08JUL2004
08JUL2004
08JUL2004
08JUL2004
08JUL2004
08JUL2004
08JUL2004
08JUL2004
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160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
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08JAN2003
08JAN2003
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08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
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01JUL2003
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01JUL2003
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01JUL2003
01JUL2003
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TEWHITEIT P> PO I I ITITpppOOOE> > @ EEerrrPOmOomommggoooo000n00w®

W NN = = W= = = W W NN~ = WK ~ WWh — WWh — WHKNDN~ WWIHN— = WWwWwh — WWwhNNo— W NN~~~ WwWWw

Chironomid larvae
Polychaeta
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Chironomid larvae
Polychaeta
Polychaeta
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Rhynchocoela
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Polychaeta
Chironomid larvae
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Mollusca
Polychaeta
Hemicordata
Rhynchocoela
Polychaeta
Rhynchocoela
Polychaeta
Chironomid larvae
Mollusca
Polychaeta
Polychaeta
Polychaeta
Hemicordata
Polychaeta
Hemicordata
Polychaeta
Hemicordata
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0.18
0.03
0.20
0.33
0.15
17.95
0.21
0.03
0.23
0.58
0.00
0.01
0.08
0.33
0.37
0.02
6.18
0.14
0.03
0.37
0.39
0.61
0.38
5.92
0.01
2.89
2.11
0.62
0.53
0.02
0.88
4.29
2.65
1.52
0.87
0.37
0.26
0.98
0.06
3.75
0.07
2.17
4.11
0.12
3.70
0.05
0.10
2.16
1.86
2.11
3.56
6.35
1.62
2.73
0.78
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SB
SB
SB
SB
SB
SB
SB
SB
SB
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SB
SB
SB
SB
SB
SB
SB
CL
CL
CL
CL
CL
CL
CL

01JUL2003
01JUL2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
13APR2004
13APR2004
13APR2004
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13APR2004
13APR2004
13APR2004
13APR2004
13APR2004
13APR2004
21JUL2004
21JUL2004
21JUL2004
21JUL2004
21JUL2004
21JUL2004
21JUL2004
180CT2004
180CT2004
180CT2004
180CT2004
180CT2004
180CT2004
180CT2004
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180CT2004
180CT2004
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
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Rhynchocoela
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Rhynchocoela
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Rhynchocoela
Polychaeta
Mollusca
Polychaeta
Mollusca
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Chironomid larvae
Polychaeta
Polychaeta
Chironomid larvae
Rhynchocoela
Polychaeta
Mollusca
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Rhynchocoela
Polychaeta
Rhynchocoela
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Crustacea
Polychaeta
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Polychaeta
Polychaeta
Polychaeta
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1.19
4.44
0.52
0.65
0.96
1.82
0.38
0.23
0.45
0.20
1.41
0.42
1.42
0.25
0.36
0.33
0.07
0.07
0.40
1.28
0.66
2.95
0.44
2.78
0.09
1.85
2.21
0.11
1.66
1.45
0.09
0.19
0.15
0.10
0.34
0.16
0.55
0.06
0.73
0.26
0.66
0.04
0.27
0.70
0.55
0.72
0.65
1.60
3.28
3.44
0.25
5.86
4.75
3.43
2.64
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Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Crustacea
Chironomid larvae
Polychaeta
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Crustacea
Chironomid larvae
Polychaeta
Crustacea
Chironomid larvae
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta
Rhynchocoela
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Polychaeta

Other

Polychaeta
Mollusca
Polychaeta
Mollusca
Polychaeta
Polychaeta
Mollusca
Polychaeta

Other

Polychaeta
Crustacea
Rhynchocoela
Polychaeta
Polychaeta
Polychaeta
Chironomid larvae
Polychaeta
Chironomid larvae
Polychaeta

17

25

32

33

12

30

20
15
16
15
20

12
23
35
10
22
23
14
13
13
29
15

108
138

128

46

41

64

11

13

13

1.67
0.40
6.51
0.18
3.07
0.11
0.10
3.60
5.47
0.40
4.20
0.05
4.08
0.10
0.01
4.79
0.09
0.02
7.38
3.23
1.72
2.72
3.95
0.13
3.72
0.05
5.10
1.32
9.39
2.11
2.33
3.73
2.39
2.90
1.51
0.11
4.05
3.88
1.20
0.31
8.13
9.03
0.09
7.01
4.70
8.32
4.86
5.04
7.99
19.39
4.07
0.03
2.59
0.07
2.04
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21JUL2004
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21JUL2004
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Crustacea
Polychaeta
Rhynchocoela
Polychaeta
Crustacea
Mollusca
Rhynchocoela
Polychaeta
Polychaeta
Chironomid larvae
Polychaeta
Mollusca
Polychaeta
Rhynchocoela
Polychaeta
Crustacea
Rhynchocoela
Polychaeta
Polychaeta
Polychaeta
Polychaeta
Crustacea
Polychaeta
Polychaeta
Rhynchocoela
Polychaeta
Polychaeta

19
35

39

11

50

22

16

15

32

33
32

—

26

23
21

0.90
8.24
0.38
35.39
0.46
4.20
17.71
11.62
5.11
0.08
2.62
176.52
2.48
0.01
5.93
0.06
0.05
5.03
8.80
0.20
0.66
3.31
3.23
4.50
0.38
5.71
3.16
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Macrofaunal Community Structure

Appendix 4. Species abundance data for all samples. Abbreviations: Bay (Christmas Bay = CB,
Brazos River = BR, Rio Grande = RG, San Bernard River = SB, CL = Cedar Lakes), REP =

replicate, n = number of individuals. Sample core area is 35.3 cm?*, multiply by 283 to obtain n
2

m-.

Bay Date STA REP Species n/core
BR 180CT2000 A 1 Mediomastus ambiseta 4
BR 180CT2000 A 1 Streblospio benedicti 37
BR 180CT2000 A 2 Cossura delta 1
BR 180CT2000 A 2 Mediomastus ambiseta 6
BR 180CT2000 A 2 Streblospio benedicti 34
BR 180CT2000 A 3 Cossura delta 1
BR 180CT2000 A 3 Mediomastus ambiseta 6
BR 180CT2000 A 3 Streblospio benedicti 4
BR 180CT2000 B 1 Haploscoloplos fragilis 1
BR 180CT2000 B 1 Mediomastus ambiseta 4
BR 180CT2000 B 1 Polydora caulleryi 2
BR 180CT2000 B 1 Streblospio benedicti 9
BR 180CT2000 B 2 Mediomastus ambiseta 1
BR 180CT2000 B 2 Mulinia lateralis 1
BR 180CT2000 B 2 Streblospio benedicti 15
BR 180CT2000 B 3 Mediomastus ambiseta 1
BR 180CT2000 B 3 Polydora caulleryi 2
BR 180CT2000 B 3 Polydora socialis 1
BR 180CT2000 B 3 Streblospio benedicti 10
BR 180CT2000 C 1 Mediomastus ambiseta 6
BR 180CT2000 C 2 Cossura delta 2
BR 180CT2000 C 2 Mediomastus ambiseta 2
BR 180CT2000 C 2 Streblospio benedicti 1
BR 180CT2000 C 3 Cossura delta 1
BR 180CT2000 C 3 Mediomastus ambiseta 3
BR 10JAN2001 A 1 Mediomastus ambiseta 5
BR 10JAN2001 A 1 Streblospio benedicti 8
BR 10JAN2001 A 2 Mediomastus ambiseta 5
BR 10JAN2001 A 2 Streblospio benedicti 5
BR 10JAN2001 A 2 Turbellaria (unidentified) 1
BR 10JAN2001 A 3 Mediomastus ambiseta 4
BR 10JAN2001 A 3 No species observed 0
BR 10JAN2001 A 3 Streblospio benedicti 8
BR 10JAN2001 B 1 Mediomastus ambiseta 3
BR 10JAN2001 B 1 Streblospio benedicti 16
BR 10JAN2001 B 2 Mediomastus ambiseta 2
BR 10JAN2001 B 2 Streblospio benedicti 20
BR 10JAN2001 B 3 Mediomastus ambiseta 6
BR 10JAN2001 B 3 Streblospio benedicti 30
BR 10JAN2001 C 1 Mediomastus ambiseta 5
BR 10JAN2001 C 1 Rhynchocoela (unidentified) 1
BR 10JAN2001 C 1 Streblospio benedicti 9
BR 10JAN2001 C 2 Mediomastus ambiseta 7
BR 10JAN2001 C 2 Streblospio benedicti 5
BR 10JAN2001 C 3 Mediomastus ambiseta 2
BR 10JAN2001 C 3 Streblospio benedicti 10
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Chironomid larvae
Mediomastus ambiseta
Ostracoda (unidentified)
Parandalia ocularis
Polydora ligni
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Streblospio benedicti
Chironomid larvae
Hobsonia florida
Mediomastus ambiseta
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
No species observed
Streblospio benedicti
Mediomastus ambiseta
No species observed
Streblospio benedicti
Mediomastus ambiseta
No species observed
Streblospio benedicti
Callianassa sp.

Gyptis vittata
Mediomastus ambiseta
Parandalia ocularis
Polydora ligni
Rhynchocoela (unidentified)
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Callianassa sp.

Gyptis vittata
Mediomastus ambiseta
Parandalia ocularis
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Callianassa sp.
Mediomastus ambiseta
Streblospio benedicti
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11JUL2001

11JUL2001

11JUL2001

120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
120CT2001
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
08JAN2002
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Mediomastus ambiseta
Parandalia ocularis
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Callianassa sp.
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Microprotopus spp.
Oligochaetes (unidentified)
Streblospio benedicti
Callianassa sp.
Mediomastus ambiseta
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Chironomid larvae

No species observed
Rhynchocoela (unidentified)
Damselfly numphs
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Mediomastus ambiseta
Rhynchocoela (unidentified)
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
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BR
BR
BR
BR
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BR
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BR
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BR
BR
BR
BR
BR
BR
BR
BR
BR
BR
BR
BR
BR

08JAN2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
12APR2002
08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002

08JUL2002
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No species observed
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Schizocardium sp.
Streblospio benedicti
Capitella capitata
Chironomid larvae
Mediomastus ambiseta
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Neanthes succinea
Polydora socialis
Rhynchocoela (unidentified)
Streblospio benedicti
Callianassa sp.

Chironomid larvae
Grandidierella bonnieroides
Mediomastus ambiseta
Polydora socialis
Streblospio benedicti
Anthozoa (unidentified)
Corophium louisianum
Mediomastus ambiseta
Neanthes succinea
Polydora socialis
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Capitella capitata
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
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08JUL2002
08JUL2002
08JUL2002
08JUL2002
08JUL2002
08JUL2002
08JUL2002
08JUL2002
08JUL2002
08JUL2002
08JUL2002
08JUL2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
160CT2002
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
08JAN2003
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Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Paraprionospio pinnata
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Megalops

Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Nereidae (unidentified)
Paraprionospio pinnata
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Nereidae (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Parandalia ocularis
Streblospio benedicti
Mediomastus ambiseta
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Mediomastus ambiseta
Oligochaetes (unidentified)
Mediomastus ambiseta
Parandalia ocularis
Rhynchocoela (unidentified)
Mediomastus ambiseta
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08JAN2003
08JAN2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
09APR2003
01JUL2003

01JUL2003

01JUL2003

01JUL2003
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01JUL2003

01JUL2003

01JUL2003
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Oligochaetes (unidentified)
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Mediomastus ambiseta
Polydora ligni

Streblospio benedicti
Mediomastus ambiseta

No species observed
Streblospio benedicti
Mediomastus ambiseta

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
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070CT2003
070CT2003
070CT2003
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070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
070CT2003
21JAN2004
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21JAN2004
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21JAN2004
21JAN2004
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Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Megalops

Rhynchocoela (unidentified)
Streblospio benedicti
Cyclopoida (commensal)
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Megalops

Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Phyllodocidae (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mulinia lateralis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Parandalia ocularis
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Polydora caulleryi
Streblospio benedicti
Polydora caulleryi
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Mediomastus ambiseta
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21JAN2004
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21JAN2004
21JAN2004
13APR2004
13APR2004
13APR2004
13APR2004
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13APR2004
13APR2004
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13APR2004
13APR2004
13APR2004
13APR2004
13APR2004
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21JUL2004
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Sipuncula (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Sipuncula (unidentified)
Mediomastus ambiseta

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti
Anthozoa (unidentified)
Mediomastus ambiseta

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Streblospio benedicti
Chironomid larvae
Hydrozoa (unidentified)
Mediomastus ambiseta
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Sigambra bassi

Capitella capitata

Edotea montosa
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Mediomastus ambiseta
Rhynchocoela (unidentified)
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Mediomastus ambiseta
Rhynchocoela (unidentified)
Mediomastus ambiseta
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No species observed
Rhynchocoela (unidentified)
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Mediomastus ambiseta
Oligochaetes (unidentified)
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Edotea montosa
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Rhynchocoela (unidentified)
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Streblospio benedicti
Tellina texana

Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
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Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis
Rhynchocoela (unidentified)
Streblospio benedicti
Tellidora cristata
Laceonereis culveri

Macoma mitchelli
Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Laconereis culveri
Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Streblospio benedicti
Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis

Neritina virginea
Rhynchocoela (unidentified)
Streblospio benedicti
Capitella capitata
Gammarus mucronatus
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Pseudodiaptomus pelagicus
Rhynchocoela (unidentified)
Streblospio benedicti
Neritina virginea

No species observed
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta
Rhynchocoela (unidentified)
Chironomid larvae

Macoma mitchelli

Macoma tenta

Mediomastus ambiseta
Rhynchocoela (unidentified)
Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta

No species observed
Rhynchocoela (unidentified)
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
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Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta
Neritina virginea

Polydora ligni
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Gammarus mucronatus
Grandidierella bonnieroides
Macoma mitchelli
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Corophium louisianum
Macoma mitchelli
Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Mulinia lateralis

Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Ostracoda (unidentified)
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
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Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Mulinia lateralis
Rhynchocoela (unidentified)
Chironomid larvae
Macoma mitchelli
Mediomastus ambiseta
Neritina virginea
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Macoma mitchelli
Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Mulinia lateralis
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Chironomid larvae
Mediomastus ambiseta
Mulinia lateralis
Oligochaetes (unidentified)
Polydora sp.

Chironomid larvae

Mulinia lateralis

No species observed
Oligochaetes (unidentified)
Polydora sp.

Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
Oligochaetes (unidentified)
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Chironomid larvae
Mediomastus ambiseta
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Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae
Laconereis culveri
Mediomastus ambiseta
Rhynchocoela (unidentified)
Chironomid larvae
Mediomastus ambiseta
Mulinia lateralis

Neritina virginea

No species observed
Polydora ligni
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae

Polydora ligni
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae

No species observed
Polydora ligni
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Mulinia lateralis

Neritina virginea

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Neritina virginea

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Laeonereis culveri
Mediomastus ambiseta
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
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Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Laconereis culveri
Oligochaetes (unidentified)
Streblospio benedicti

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae

Diptera (unidentified)
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Corophium louisianum
Laconereis culveri
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Laceonereis culveri
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Corophium louisianum
Laconereis culveri
Mediomastus ambiseta
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Abra aequalis
Ceratopogonid larvae
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae
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Mediomastus ambiseta

No species observed
Rhynchocoela (unidentified)
Chironomid larvae
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae
Laeonereis culveri
Mediomastus ambiseta
Neritina virginea
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Mysidopsis almyra
Oligochaetes (unidentified)
Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae
Mediomastus ambiseta
Mysidopsis almyra
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Oligochaetes (unidentified)
Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae
Damselfly numphs

No species observed
Oligochaetes (unidentified)
Ceratopogonid larvae
Chironomid larvae
Ilyocryptus spinifer
Mediomastus ambiseta
Oligochaetes (unidentified)
Polydora socialis
Chironomid larvae
Oligochaetes (unidentified)
Pelecypoda (unidentified)
Polydora socialis
Chironomid larvae
Ilyocryptus spinifer
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae
Ilyocryptus spinifer
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No species observed
Oligochaetes (unidentified)
Pelecypoda (unidentified)
Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae
Ilyocryptus spinifer
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae
Laeonereis culveri
Rhynchocoela (unidentified)
Chironomid larvae
Mediomastus ambiseta
Nereidae (unidentified)
Rhynchocoela (unidentified)
Chironomid larvae
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Chironomid larvae
Ilyocryptus spinifer

Penaeus setiferus
Potamanthidae (unidentified)
Ceratopogonid larvae
Chironomid larvae

Mulinia lateralis
Oligochaetes (unidentified)
Potamanthidae (unidentified)
Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae
Munnidae sp.

Oligochaetes (unidentified)
Potamanthidae (unidentified)
Rhynchocoela (unidentified)
Chironomid larvae
Potamanthidae (unidentified)
Ceratopogonid larvae
Chironomid larvae
Potamanthidae (unidentified)
Chironomid larvae
Potamanthidae (unidentified)
Mediomastus ambiseta

No species observed

No species observed

No species observed
Ceratopogonid larvae
Chironomid larvae
Laeonereis culveri
Ceratopogonid larvae
Chironomid larvae
Laeonereis culveri
Ceratopogonid larvae
Chironomid larvae
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Laconereis culveri

Polydora ligni
Rhynchocoela (unidentified)
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti

No species observed
Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae

No species observed
Rhynchocoela (unidentified)
Chironomid larvae

No species observed
Ceratopogonid larvae
Chironomid larvae

No species observed
Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae

No species observed
Chironomid larvae

No species observed
Chironomid larvae

No species observed
Streblospio benedicti
Mediomastus ambiseta

No species observed
Polydora sp.

Streblospio benedicti
Polydora sp.

Rangia flexuosa

No species observed
Polydora sp.

No species observed
Laceonereis culveri
Rhynchocoela (unidentified)
No species observed
Streblospio benedicti
Mediomastus ambiseta
Polydora ligni

Streblospio benedicti
Neritina virginea

No species observed
Polydora ligni

Streblospio benedicti

No species observed
Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae

No species observed
Polydora ligni
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Chironomid larvae
Laconereis culveri
Oligochaetes (unidentified)
Polydora ligni
Rhynchocoela (unidentified)
Ceratopogonid larvae
Chironomid larvae

No species observed
Oligochaetes (unidentified)
Ostracoda (unidentified)
Polydora ligni

Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae

No species observed
Streblospio benedicti
Chironomid larvae

No species observed
Ostracoda (unidentified)
Streblospio benedicti
Chironomid larvae
Polydora ligni
Ceratopogonid larvae
Chironomid larvae
Heteromastus filiformis
Laconereis culveri
Mediomastus ambiseta
Oligochaetes (unidentified)
Polydora ligni
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Heteromastus filiformis
Mediomastus ambiseta
Oligochaetes (unidentified)
Polydora ligni
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Laconereis culveri
Mediomastus ambiseta
Oligochaetes (unidentified)
Polydora ligni

Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae
Corophium louisianum
Exogone sp.

Laeonereis culveri
Mediomastus ambiseta
Neritina virginea
Oligochaetes (unidentified)
Polydora ligni
Rhynchocoela (unidentified)
Sabellidae (unidentified)
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Streblospio benedicti
Chironomid larvae
Ilyocryptus spinifer
Laeonereis culveri
Littoridina sphinctostoma
Mediomastus ambiseta
Neritina virginea
Oligochaetes (unidentified)
Polydora ligni
Rhynchocoela (unidentified)
Streblospio benedicti
Capitellidae (unidentified)
Ceratopogonid larvae
Chironomid larvae
Corophium louisianum
Laeonereis culveri
Mediomastus ambiseta
Mulinia lateralis

Neritina virginea
Nudibranchia (unidentified)
Oligochaetes (unidentified)
Polydora ligni
Rhynchocoela (unidentified)
Streblospio benedicti
Laeonereis culveri
Littoridina sphinctostoma
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Laeonereis culveri
Mediomastus ambiseta
Mulinia lateralis
Streblospio benedicti
Tagelus plebeius
Ceratopogonid larvae
Laeonereis culveri
Mediomastus ambiseta
Neritina virginea

Potamanthidae (unidentified)

Rhynchocoela (unidentified)
Samythella eliasoni
Streblospio benedicti
Brachidontes exustus
Ceratopogonid larvae
Chironomid larvae
Laconereis culveri
Mediomastus ambiseta
Mulinia lateralis

Ostracoda (unidentified)
Pelecypoda (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Brachidontes exustus
Ceratopogonid larvae
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Chironomid larvae
Mulinia lateralis

No species observed
Brachidontes exustus
Ceratopogonid larvae
Chironomid larvae
Laceonereis culveri
Mediomastus ambiseta
No species observed
Ostracoda (unidentified)
Pelecypoda (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Brachidontes exustus
Ceratopogonid larvae
Chironomid larvae
Corophium louisianum
Mediomastus ambiseta
Mulinia lateralis

Neritina virginea
Pelecypoda (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Brachidontes exustus
Ceratopogonid larvae
Chironomid larvae
Corophium louisianum
Laconereis culveri
Littoridina sphinctostoma
Mediomastus ambiseta
Mulinia lateralis
Ostracoda (unidentified)
Pelecypoda (unidentified)
Rhynchocoela (unidentified)
Brachidontes exustus
Ceratopogonid larvae
Chironomid larvae
Corophium louisianum
Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis
Pelecypoda (unidentified)
Rhynchocoela (unidentified)
Chironomid larvae
Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Laeonereis culveri
Littoridina sphinctostoma
Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis
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Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Laconereis culveri

Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis

Neritina virginea
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Laconereis culveri

Macoma mitchelli
Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Chironomid larvae

Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis

Neritina virginea
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
Streblospio benedicti
Mediomastus ambiseta
Neritina virginea

No species observed
Streblospio benedicti

No species observed
Streblospio benedicti
Mediomastus ambiseta

No species observed

No species observed

No species observed
Chironomid larvae

No species observed

No species observed
Mediomastus ambiseta

No species observed
Rhynchocoela (unidentified)
Chironomid larvae

Macoma mitchelli
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Mediomastus ambiseta
Neritina virginea
Rhynchocoela (unidentified)
Chironomid larvae
Mediomastus ambiseta
Littoridina sphinctostoma
Rhynchocoela (unidentified)
Chironomid larvae
Mediomastus ambiseta
Mulinia lateralis

Neritina virginea

No species observed
Rhynchocoela (unidentified)
Neritina virginea

No species observed
Rhynchocoela (unidentified)
Chironomid larvae
Neritina virginea

No species observed
Neritina virginea

No species observed

No species observed
Chironomid larvae
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae

No species observed
Oligochaetes (unidentified)
Ostracoda (unidentified)
Polydora ligni

Streblospio benedicti
Chironomid larvae

No species observed
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Neritina virginea

No species observed
Streblospio benedicti
Chironomid larvae

No species observed
Streblospio benedicti
Chironomid larvae

No species observed
Chironomid larvae
Mediomastus ambiseta

No species observed
Streblospio benedicti
Mediomastus ambiseta

No species observed
Mediomastus ambiseta

No species observed
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Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta

No species observed
Streblospio benedicti
Chironomid larvae
Macoma mitchelli
Mediomastus ambiseta
Neritina virginea
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Mulinia lateralis

No species observed
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Neritina virginea

No species observed
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Polydora sp.

Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae
Oligochaetes (unidentified)
Polydora ligni

Chironomid larvae
Laconereis culveri

No species observed
Oligochaetes (unidentified)
Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae
Laceonereis culveri
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Laceonereis culveri

No species observed
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae

No species observed
Oligochaetes (unidentified)
Pelecypoda (unidentified)
Streblospio benedicti
Chironomid larvae
Laconereis culveri

No species observed
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Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Laconereis culveri
Mediomastus ambiseta
Neritina virginea
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Neritina virginea

No species observed
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Neritina virginea

No species observed
Streblospio benedicti
Chironomid larvae
Laconereis culveri
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Neritina virginea
Oligochaetes (unidentified)
Streblospio benedicti

No species observed
Oligochaetes (unidentified)
Polydora websteri

No species observed
Polydora websteri
Ceratopogonid larvae

No species observed
Oligochaetes (unidentified)
Ceratopogonid larvae

No species observed
Oligochaetes (unidentified)
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Ceratopogonid larvae
Chironomid larvae

No species observed
Oligochaetes (unidentified)
Ceratopogonid larvae
Oligochaetes (unidentified)
Mediomastus ambiseta
Rhynchocoela (unidentified)
Ceratopogonid larvae
Mediomastus ambiseta
Neritina virginea
Mediomastus ambiseta

No species observed
Mediomastus ambiseta

No species observed

No species observed
Rhynchocoela (unidentified)
Chironomid larvae
Mediomastus ambiseta

No species observed
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Ceratopogonid larvae
Chironomid larvae
Mediomastus ambiseta
Neritina virginea

No species observed
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Polydora ligni

Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
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Parandalia ocularis
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta

No species observed
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Mulinia lateralis
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Schizocardium sp.
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Chironomid larvae
Littoridina sphinctostoma
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta

No species observed
Parandalia ocularis
Streblospio benedicti
Gyptis vittata
Mediomastus ambiseta
Polydora caulleryi
Schizocardium sp.
Sigambra bassi

Sigambra tentaculata
Spionidae (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Schizocardium sp.
Sigambra tentaculata
Streblospio benedicti
Gyptis vittata
Mediomastus ambiseta
Oligochaetes (unidentified)
Paraprionospio pinnata
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Rhynchocoela (unidentified)
Schizocardium sp.
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Mediomastus ambiseta
Parahesione luteola
Rhynchocoela (unidentified)
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Pelecypoda (unidentified)
Streblospio benedicti
Macoma mitchelli
Mediomastus ambiseta
Mulinia lateralis
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Capitella capitata
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Capitella capitata

Hobsonia florida
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Littoridina sphinctostoma
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Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Streblospio benedicti
Gyptis vittata
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta

No species observed
Oligochaetes (unidentified)
Parandalia ocularis
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Mediomastus ambiseta
Ogyrides limicola
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Nereidae (unidentified)
Paraprionospio pinnata
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Microphthalmus abberrans
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
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Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Polydora ligni

Streblospio benedicti
Chironomid larvae

Edotea montosa
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Heteromastus filiformis
Mediomastus ambiseta
Oligochaetes (unidentified)
Polydora ligni

Streblospio benedicti
Capitella capitata
Chironomid larvae
Mediomastus ambiseta
Microphthalmus abberrans
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Heteromastus filiformis
Hobsonia florida
Mediomastus ambiseta
Ostracoda (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Ostracoda (unidentified)
Polydora ligni

Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Microphthalmus abberrans
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Microphthalmus abberrans
Polydora ligni

86

_— NN g O\ =

—_—

13
13

O — — W

N
[\

—_

—_ —_ —_ —_

._.
—m ek N R, N R, NN~ QN == kW e O = = =N 00—, Nd—=ON R~~~ WOo —~ N



CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL
CL

09APR2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
01JUL2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
140CT2003
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004
20JAN2004

TOWTOTIE>>>>> > > > >0 00T OTTEOTE>>>> >0 OO EOTE>>>> > > >0

— e e e e = 0 W W W N NN = = = = W W NN NN = DWW NN DWW W e e = = W W N NN = =W

Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Streblospio benedicti
Capitella capitata
Malacoceros indicus
Mediomastus ambiseta
Microphthalmus abberrans
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Capitella capitata
Mediomastus ambiseta
Microphthalmus abberrans
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Parandalia ocularis
Streblospio benedicti
Hirudinea (unidentified)
Laeonereis culveri
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Mulinia lateralis
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Pelecypoda (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Pelecypoda (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Nudibranchia (unidentified)
Oligochaetes (unidentified)
Parandalia ocularis
Polydora ligni

Streblospio benedicti
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Callinectes sapidus
Corophium louisianum
Mediomastus ambiseta
Oligochaetes (unidentified)
Rhynchocoela (unidentified)
Streblospio benedicti
Capitella capitata
Heteromastus filiformis
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Streblospio benedicti
Capitella capitata
Heteromastus filiformis
Mediomastus ambiseta
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Ampelisca abdita

Capitella capitata
Heteromastus filiformis
Mediomastus ambiseta
Parandalia ocularis
Polydora ligni

Streblospio benedicti
Capitella capitata
Laeonereis culveri
Mediomastus ambiseta
Microphthalmus abberrans
Rhynchocoela (unidentified)
Streblospio benedicti
Ampelisca abdita

Glycinde solitaria
Hobsonia florida
Mediomastus ambiseta
Pelecypoda (unidentified)
Polydora ligni
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
Parandalia ocularis
Streblospio benedicti
Chironomid larvae
Mediomastus ambiseta
Oligochaetes (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Oligochaetes (unidentified)
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Parandalia ocularis

Rangia flexuosa

Capitella capitata
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Ampelisca abdita

Capitella capitata
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Laconereis culveri
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Callianassa sp.
Mediomastus ambiseta
Parandalia ocularis
Streblospio benedicti
Laconereis culveri
Mediomastus ambiseta
Streblospio benedicti
Mediomastus ambiseta
Rhynchocoela (unidentified)
Streblospio benedicti
Mediomastus ambiseta
Scolelepis texana
Streblospio benedicti
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TWDB REVIEW

As required by contract, the Texas Water Development Board review is attached to the
following pages.
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E. G. Rod Pittman, Chairman
William W. Meadows, Member
Dario Vidal Guerra, Jr., Member

April 20, 2005

Mr. Bobby McQuiston

Director, Office of Sponsored Projects
The University of Texas

Austin, Texas 78713-7726

I. Kevin Ward

Executive Administrator

+ Office of Sponsored Projects

?‘EGEWEDM

Thomas

Ja

MAY 0 5 2005

ek Hunt, Vice Chairman
Weir Labatt III, Member
mes E. Herring, Member

Re: Water Research Contract between the University of Texas (UT) and the Texas Water
Development Board (Board), TWDB Contract No. 2004-483-012, Draft Report Entitled “Effect
of Freshwater Inflow on Macrobenthos Productivity in Minor Bay and River-Dominated

Estuaries — FY04”

Dear Mr. McQuiston:

Staff members of the Texas Water Developmeni Board have completed a review of the draft
report under TWDB Contract No. 2004-483-012. As stated in the above referenced contract, UT
‘will consider incorporating the EXECUTIVE ADMINISTRATOR’S comments, as well as those
from other commentors, into the final report. UT must attach a copy of the EXECUTIVE
ADMINISTRATOR's comments in the final report.

The Board looks forward to receiving one (1) electronic copy, one (1) unbound single-sided
camera-ready original, and nine (9) bound double-sided copies of the final report on this study. If
you have any questions about the Board's comments, please contact Dr. David Brock, the

designated Contract Manager for this study, at (512) 936-0819.

Sincerely,

W ot 2 MLe. &

William F. Mullican, IlI
Deputy Executive Administrator
Office of Planning

c: Dr. David Brock, Ph. D, TWDB

Our Mission

To provide leadership, planming, financial assistance, information, and education for the conservation and responsible development of water for Texas.
P.O. Box 13231 » 1700 N. Congress Avenue « Austin, Texas 78711-3231 i
Telephone (512) 463-7847 » Fax (512) 475-2053 « 1-800-RELAYTX (for the hearing impaired)
URL Address: http://fwww.twdb.state.tx.us « E-Mail Address: info@ twdb.state.tx.us
TNRIS - The Texas Information Gateway * www,tnris,state. tx.us
A Member of the Texas Geographic Information Council (TGIC)

The Tene Informatian Gatcieay

WWRLtRrEs state. xS




ATTACHMENT 1

TEXAS WATER DEVELOPMENT BOARD
Development Board (Board), TWDB Contract No. 2004-483-012
University of Texas
Research Project
Draft Final Report Review Comments

"Page 4, the Brazos River was referred to being east and west of the ICW when they
.are really in a north/south orientation.

Page 18, in the discussion of the Cedar Lakes, the author might mention that
Hurricane Claudette opened a Gulf cut into Cedar Lakes #4 in 2003 (according to
anecdotal information from local informants. This cut has persisted, and so may cause
changes in the local benthos.

On page 20, the last sentence reports that no filter feeding mollusks were found in
either system. This seems to contradict the data given in the table on page 24, which
lists Mulina lateralis occuring in the San Bernard River, Please consider modifying the
statement on page 20, or providing a very brief explanation.

Page 30, Appendix |. Hydrography, dissolved oxygen data apparently shifts from mg/i
to percent saturation and back again further down the table. The data should be
consistent or the change should be noted or explained in a footnote.
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