3.0 AFFECTED ENVIRONMENT

3.1 ENVIRONMENTAL SETTING

The study area for the CCSCCIP encompasses Corpus Christi Bay, including the
southern section of Redfish Bay and the northern section of the Laguna Madre, Nueces Bay, the lower
Nueces River (12.379 miles), Inner Harbor, La Quinta Channel and the watershed surrounding these
water bodies up to roughly 0.5 mile inland from all shorelines. The coastline of this area extends across
Nueces and San Patricio counties and is adjacent to the cities of Corpus Christi, Portland, Ingleside-On-
The-Bay, and Port Aransas.

3.141 Physiography

The study area is characterized by interconnected natural waterways, restricted bays,
lagoons, estuaries, narrow barrier islands, and dredged intracoastal canals and channels. The surface
topography of the study area is mainly flat to gently rolling and slopes to the southeast. The Nueces River
drains areas to the west of the study area and discharges into Nueces Bay. A few short, low-gradient
streams drain directly into Nueces and Corpus Christi bays. Vegetation is sparse at most places, but
there are oak clusters and other vegetation in more sandy areas and in the uplands along streams. Broad
areas of coastal prairies, chaparral pastureland and farmland occur inland from the bays. On the Gulf
side of Mustang Island, and for a short distance inland, sand dunes break the flatness of the terrain.

The Nueces and Corpus Christi bay systems are relatively low-energy environments
protected on the seaward side by barrier islands. Water depths in Corpus Christi Bay range from a
maximum of approximately 13 feet in the central part of the bay to less than 6 feet along the bay margins
(Brown, et al., 1976). Tidal channels, passes, and dredged channels are greater than average depth.
Water exchange between the bay and the Gulf is normally limited to natural and artificial tidal passes
through the barrier island. Fresh water is supplied to the bays by the Nueces River and by small streams
that drain local areas adjacent to coastal uplands. The bay systems were formed when rising sea levels
inundated and flooded the older Nueces River Valley. The arcuate shoreline of Nueces Bay is a relict of
meanders of the old river valiley.

The primary physiographic environments of the study area include fluvial-deltaic systems,
bay-estuary-lagoon systems, barrier island-strandplain systems, locally distributed marsh-swamp systems,
and eolian (wind) systems (Brown et al., 1976). The Coastal Zone within the study area is underlain by
sedimentary deposits that originated in ancient, but similar, physiographic environments. These ancient
sediments were deposited by the same natural processes that are currently active in shaping the present
coastline such as long shore drift, beach wash, wind deflation and deposition, tidal currents,
wind-generated waves and currents, delta outbuilding, and river point-bar and flood deposition (Brown
et al.,, 1976).
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3.1.2 Geology

Pleistocene age fluvial and deltaic sediments of the Beaumont Formation surround much
of Nueces and Corpus Christi bays. These sediments were deposited in both marine and nonmarine
environments. Recent alluvium present in the western portion of the study area is associated with the
Nueces River and deposits in the eastern portion are related to Mustang Island.

The geologic units consist primarily of mixtures of sand, silt, clay, mud and shell
deposited within the last one million years. Exposed sediments are composed primarily of interdistributary
mud and lesser amounts of distributary and fluvial sands and silts. The majority of the outcropping
Beaumont Formation within the study area consists predominantly of stream channel, point bar, natural
levee, and back swamp deposits and, to a lesser extent, coastal marsh, mud flat, lagoonal and sand dune
deposits. The Beaumont consists of mainly beach and relict barrier island deposits along a north-south
trending belt parallel to the Laguna Madre-Redfish Bay system. These deposits are mostly fine-grained
sand and shell, and are probably part of the laterally extensive Pleistocene age Ingleside barrier island
system.

Sediment distributions within the bay system consist chiefly of terrigenous clastics. Clean
quartz sands can be found in some PAs along parts of the mainland shoreline and in the wind-tidal flats
areas. Muddy sands occur adjacent to dredged material placement mounds, in the shallow bay margin
areas next to the mainland shore and at the edge of the wind-tidal flats. Muddy sand distribution is not
depth controlled, rather it is related to hurricane washovers, dredging activities, and reworking of relict
sediment (McGowen and Morton, 1979).

3.1.3 Climate

The coastal climate within the study area may be described as subhumid to semiarid.
Major climatic influences are temperature, precipitation, evaporation, wind, and tropical storms/hurricanes.
This area is subject to extreme variability in precipitation with rainfalls averaging about 29 inches in the
Corpus Christi vicinity, with the greatest concentration falling in the spring and fall months. However, there
is an average annual deficit of 12 to 16 inches when evapotranspiration is taken into account. The peak
rainfall in late summer and fall coincides with the tropical storm/hurricane season. Rainfall totals decrease
toward the southern coastline and inland to the west. The temperatures in the area are fairly high with an
average in the lower 70s, punctuated with occasional killing freezes.

The persistent wind is from the southeast from March to September and the northeast
from October to February. The hurricane season spans June through November with the greatest
number occurring in the area in August and September. Wind velocities may be at least 74 miles per hour
(mph), with wind gusts exceeding sustained wind speeds by up to 50 percent (Dunn and Miller, 1964).
The winds are important agents in eroding and reworking sediments and sands as well as affecting water
levels and circulation patterns depending on the velocity and duration of the wind. The direction and
intensity of persistent winds control the orientation and size of wave sequences approaching the shoreline,
ultimately eroding or depositing sediment along the shoreline (Brown et al., 1976).
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3.2 WATER QUALITY

3.2.1 Water Exchange and Inflows

There are two principal types of water exchanges in the Corpus Christi Bay system: one
is bidirectional, involving the tidal exchange of the bay system with the Gulf of Mexico and between
components of the bay system, and the other is unidirectional, involving freshwater flow into the system
and through-flow to the Gulf.

Tidal influence in the Gulf of Mexico is dominated by the 12.4-hour semidiurnal and the
24.8-hour diurnal lunar tides and the 13.6-day cycle in the magnitude of the declination of the moon
(Ward 1997). Because of the constriction provided by the Corpus Christi Jetty Channel, the diurnal tide is
severely dampened and the semidiurnal tide is dampened even further. Ward (1997) notes that because
of its longer period, the "quasi-periodic” semi-annual rise and fall of Gulf waters pass into the bays with
almost no attenuation, leading to high water levels in the spring and fall and low water levels in the winter
and summer.

Frontal passages can also cause changes in water levels and exchanges between the
bays and the Gulf. As the front approaches from the north, onshore airflow increases, forcing water from
the Gulf into the bays. With frontal passage, the wind direction shifts, forcing water from one bay to
another for short-lived, low energy fronts and from the bays into the Gulf for longer-duration fronts.

Freshwater flow into the bay system is dominated over the long term by the Nueces River
and, to a lesser extent, by other freshwater inputs into the system from runoff. The long-term average
freshwater replacement time for the Corpus Christi Bay system (bay volume divided by average inflow
rate) is around 50 months (Ward 1997). Ward (1997) notes that while on the long term, diversions of
freshwater from entering the bay system for human uses have been "non-negligible but minor when
compared to natural watershed inflows and evaporative losses."

3.2.2 Salinity

The mean salinity in the upper 1 meter of the various segments of Corpus Christi Bay, for
the period of record (1958 — 1993) examined by Ward and Armstrong (1997) ranges from 26.1 parts per
thousand (ppt), near the mouth of Nueces Bay, to 31 ppt in the center of the Bay. This compares to an
average mean salinity, based on latitudinal sections of Corpus Christi Bay, from 27°44'N to 27°50'N,
which ranges from 28.96 to 29.24 ppt (USACE, 1999a). Ward and Armstrong (1997) note that there is little
vertical gradient to the salinity profile and no apparent correlation between salinity and the presence of the
ship channels; i.e., no salt wedge, as is apparent in, for example, Galveston Bay. Therefore, changes in
channel depth will not cause salinity impacts like those that would be expected in a bay system with a
strong salt wedge. The gradient that is evident from the data of Ward and Armstrong (1997) and USACE
(1999a) is an increase in salinity from north to south from reduced freshwater inflow and increased
evaporation to the south. However, both Corpus Christi Bay and Nueces Bay show almost no gradient
from west to east, as one moves farther from the source of freshwater inflow.
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Ward and Armstrong (1997) do note that there is a long-term increase in salinity in
Corpus Christi Bay of about 0.1 ppt per year. They favor the hypothesis that long-term decreases and
changes in the timing of fresh water inflow are the cause for this increase in salinity.

3.2.3 Water and Elutriate Chemistry

The CW determined that both Tier | and Tier ll evaluations according to EPA and USACE
guidance was to be conducted for both water and sediment quality. To this end, contaminants of concern
were identified and all current and historic data were compiled and presented to the CW in both graphical
and tabular format (Tier 1) for both Gulf areas (covered by the Ocean Dumping Manual (EPA/USACE,
1991) or the Green Book) and inland areas (covered by the Inland Testing Manual (EPA/USACE, 1998) or
the ITM). Water and elutriate data were compared with Water Quality Standards and past water column
toxicity compliance was determined (Tier ll). For those areas where the CW felt there were insufficient
data (e.g., the BU Site ZZ), additional data were collected and analyzed (Tier 1l). After analysis of the
data, the CW concluded that there would be no adverse impacts to the waters of the U.S. from the project
and that additional testing, including toxicity testing, was not required (Tier II). This information is
discussed in this section and in Section 3.3.

Ward and Armstrong (1997) noted a general improvement in water quality in the Corpus
Christi Bay system over the 25 years preceding their study. Their study area was much broader than the
CCSCCIP study area, as was the scope of their determination. For the present document, concerns are
with the channel improvements and beneficial uses included in the CCSCCIP. Therefore, the emphasis
will be on areas in and near the CCSC. This need is met by an examination of the data collected at
regular intervals by the USACE. For a more general discussion of water and sediment quality in the
overall Corpus Christi Bay system, the reader is referred to Ward and Armstrong (1997).

The data coliected by the USACE since 1981 were analyzed to determine the water
quality of Corpus Christi Bay. Also included below is a discussion of the elutriate, which provides
information on those constituents that are dissolved into the water column during dredging and placement.
Since the elutriate represents the dissolved concentrations that would be expected in the water column,
they are compared to the Texas Surface Water Quality Standards (TWQS) provided by the Texas Natural
Resource Conservation Commission (TNRCC, 2000) for the protection of aquatic life and EPA water
quality discrete criteria. Since the values are from samples, not long-term composites or averages, and
are from a marine environment, the acute marine TWQS are used (there are no TWQS for barium, but
the Gold Book Criterion (U.S. Environmental Protection Agency (EPA), 1986, as revised) is
1,000 micrograms per liter (ug/L) barium for domestic water supplies. No value exceeded 1,000 pg/L
barium). The CW has reviewed selected-screening criteria and concurs with these findings.

3.2.3.1 Entrance Channel

Water quality tables referred to in this section are contained in Appendix B {tables 3.2-1
through 3.2-11). Historical water and elutriate data for detected compounds from 1984, 1990, and 1999
are presented in Table 3.2-1. No constituents were found in 1990, although detection limits were high; in
1984, however, a few constituents were found despite higher detection limits. Some constituents detected
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in 1999 could not have been detected with either 1984 or 1990 detection limits. Of the metals, arsenic
and copper were found above detection limits in 1984. In 1999, arsenic, barium, cadmium, and zinc
concentrations were found above detection limits for water and elutriate samples; nickel was detected in
water samples; and chromium and copper were found only in elutriate samples. Elutriate concentrations
in 1999 were consistently higher than ambient water concentrations, including Reference samples, for
barium and cadmium, but the opposite was true for zinc. All samples were well below the TWQS, except
for copper in the elutriate samples from station CC-J-84-01 (0+00). Looking at the other 1984 copper data
and those from 1999 (which are in the range of 1.3 to 4 ug/L), the elutriate value of 30 pg/L for CC-J-84-01
may be in error. Consequently, there are no apparent temporal trends in the data; since copper was the
only compound detected in more than 1 year, trends for compounds other than copper could not be
determined.

Oil and grease were detected in 1984 for water and elutriate samples. No organics were
detected in the 1990 or 1999 data for any medium, except for total organic carbons (TOC) and total
petroleum hydrocarbons (TPH).

Two sets of elutriate bioassays have been conducted on samples collected from the
Entrance Channel (Southwest Research Institute (SWRI), 1980 and EH&A, 1985). The results of these
tests are presented in Table 3.2-2, an examination of which indicates that in all tests, survival of
organisms exposed to the liquid phase (LP, elutriate) and suspended particulate phase (SPP, unfiltered
elutriate) of sediments from the Corpus Christi Entrance Channel was greater than 50 percent. Therefore,
no 96-hour LCs, (that concentration of a substance which is lethal to 50 percent of test organisms after a
continuous exposure time of 96 hours) could be calculated. This indicates that no acute toxicity to water
column organisms could be expected from dredging the Entrance Channel or placement of Entrance
Channel sediments.

There is no indication of water or elutriate problems in the Entrance Channel.
3.232 Lower Bay

This reach of the CCSC is not dredged often due to scouring and, therefore, very little
data have been collected. Historical water and elutriate data for detected compounds from 1988 and 1991
are presented in Table 3.2-3. No metals were detected for the 1988 and 1991 data for water and elutriate.
This is not surprising since the material is 72 to 97 percent sand.

TOC was above detection limits in water and elutriate samples for two stations in 1991, at
roughly the same range for both media. No other organics were detected in 1991 and no organics were
reported in 1988 for water or elutriate samples.

Water and construction sediment samples were collected for the proposed U.S. Navy
Homeport project, for which an EIS was prepared in 1988 (U.S. Navy, 1987). The concentrations of
detected compounds can be found in Table 3.2-4. No TWQS were exceeded in the water or elutriate
samples. Most noticeable about Table 3.2-4 is the increase in oil and grease and TOC in the elutriate
samples, relative to the corresponding water sample. The elutriate oil and grease concentrations are not
high, relative to other reaches (there are no other oil and grease data for the Lower Bay Reach), but the
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elutriate concentrations in the water samples are much lower than in other reaches. For TOC, the values
for the water samples are comparable to the other reaches but the elutriate values are much higher. U.S.
Navy (1987) indicates no water or elutriate quality problems.

Toxicity testing has been conducted on elutriate samples made with maintenance
material from this reach of the project area (Tereco, 1981) and is presented in Table 3.2-5. While the
survival of mysids (Mysidopsis almyra) exposed to the LP from Station IB-1 was low, it was not
significantly less than control survival (97 percent) at the 95 percent confidence level. Since the LP is a
subset of the SPP, the low survival in the LP versus the high survival of mysids exposed to the SPP from
Station IB-1 is enigmatic. Also, survival in no bioassay was less than 50 percent. Therefore, no 96-hour
LCsy could be calculated. This indicates that no acute toxicity to water column organisms could be
expected from dredging the Lower Bay Channel or placement of Lower Bay Channel sediments.

There is no indication of water or elutriate problems in the Inner Basin to La Quinta
Junction Reach.

3.233 La Quinta

Historical water and elutriate data for detected compounds from 1985, 1990, and 2000
are presented in Table 3.2-6. Arsenic was the only metal found above detection limits in 1985, and it was
found in all water and elutriate samples. Although arsenic was not detected in 1990, copper was found in
all water and elutriate samples, and nickel was detected in all elutriate samples, indicating a release of
nickel with dredging and placement. However, all elutriate values were less than TWQS. In 2000, arsenic
was found in most water but no elutriate samples; barium and zinc were detected in all water and elutriate
samples; cadmium was found in most water and elutriate samples; lead was found in one water sample at
the detection limit; and selenium was found in most elutriate and some water samples near the detection
limit. No trends indicated whether elutriate or water concentrations were higher. Moreover, TWQS were
not exceeded by any metal, and barium concentrations were well below 1,000 pg/L (ppb). No temporal
trends could be determined, since there were no detected chemicals common to more than one data set.

Oil and grease were detected in all samples in 1985, and elutriate concentrations were
consistently higher than water concentrations. TOC was above detection limits for elutriates for all
stations and most water samples, and were consistently higher in elutriate samples in 1990. No organics,
including TOC, were detected in 2000 water and elutriate samples.

Toxicity testing has been conducted on elutriate samples made with maintenance
material from this reach of the project area (Tereco, 1982); the results are presented in Table 3.2-7.
While the survival of silverside minnows (Menidia beryllina) exposed to the LP from Station LQ-1 and
grass shrimp (Palaesmonetes pugio) exposed to the SPP from Station LQ-1 was low and significantly less
than the respective control survival (97 percent for both) at the 95 percent confidence level, survival in no
bioassay was less than 50 percent. Therefore, no 96-hour LCs, could be calculated. Tereco (1982)
concluded that, with judicious management, no toxicity to water column organisms could be expected
from dredging the La Quinta Channel or placement of La Quinta Channel sediments.
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Overall, there is no indication of water or elutriate problems in the Channel to La Quinta
Reach.

3.234 Upper Bay

Historical water and elutriate data for detected compounds from 1981, 1983, 1985, 1987,
1988, 1989, 1991, 1994, 1995, 1997, and 1998 are presented in Table 3.2-8. Arsenic was found above
detection limits in 1983 and 1985 (water and elutriate samples), 1994 (water only), and from one reference
station in 1998 (elutriate only), with the highest concentrations in 1983. Barium, for which analyses were
not conducted before 1994, was detected for both water and elutriate in 1994, 1995, 1997, and 1998
(highest concentrations in 1995); chromium in both media in 1994 and for water only in 1997; mercury at
only two of 15 stations in the elutriate in 1998; and nickel in both media in 1988. Copper was also
detected in 1981, 1985, 1988, 1991, 1994, 1997 (water only), and 1998, with higher concentrations in
1988 and 1994 than in 1998. Zinc was detected in 1985 at one station each for water and elutriate, in
1987, 1988 (water only), 1989, 1991, 1994, 1997, and 1998, and was only high in 1987 when the TWQS
was exceeded in 13 of 19 water samples and one elutriate sample. For that one elutriate sample, the
concentration in the water was higher than in its corresponding elutriate sample. Barium concentrations
are generally higher in elutriate than in water. Concentrations of zinc in the elutriate samples were less
than in water samples in 1987 and 1998, but in 1989, the opposite was generally true.

TOC was not measured until 1991 and was above detection limits for water and elutriates
for most stations in 1991, 1994, 1995, and 1998 (one station) (Table 3.2-8). Detected concentrations in
the historic data for TOC were similar in value for all water and elutriate samples. Oil and grease were
detected in 1981, 1983, 1985, 1987, and 1988 for water and elutriate samples. All oil and grease values
were similar for water and elutriate; however, there were increased concentrations in 1981 and 1988 when
compared with the other historical data.

As noted above, the only metal found above TWQS was zinc in 1987, and no trends
indicated increasing concentrations with time.

Toxicity testing has been conducted on elutriate samples made with maintenance
material from this reach of the project area (Tereco, 1982); the results are presented in Table 3.2-9.
While the survival of mysids exposed to the LP from Station MT-1 was low, it was not significantly less
than the control survival (90 percent) at the 95 percent confidence level. Since the LP is a subset of the
SPP, the low survival in the LP versus the high survival of mysids exposed to the SPP from Station MT-1
is enigmatic. Also, survival in no bioassay was less than 50 percent. Therefore, no 96-hour LCg, could be
calculated. This indicates no acute toxicity to water column organisms could be expected from dredging
the Lower Bay Channel or placement of Lower Bay Channel sediments.

3.2.35 Inner Harbor

All material from this reach will be placed in Upland Confined Placement Areas (UCPA).
Elutriates are, thus, of key interest in this reach, since the elutriate most nearly represents discharge from
the UCPAs.
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Historical water and elutriate data for detected compounds from 1983, 1988, 1991, 1994,
1997, and 2000 are presented in Table 3.2-10. Of the metals, arsenic, barium, cadmium, chromium,
copper, nickel, and zinc were found above detection limits in water and elutriate samples. Arsenic was
detected in both media at all stations in 1983; not detected in 1988, 1991, 1997, and 2000; and detected in
water only at two stations in 1994. Barium was found above detection limits in 1994, 1997, and 2000
(there was no analysis for barium in 1983, 1988, or 1991), as was chromium in 1994 and 1997, nickel in
1988, and zinc in 1988, 1991, 1997, and 2000 for both water and elutriate samples. For 1988, copper was
detected in both water and elutriate samples; however, it was only found in water samples for 1994 and
1997. Cadmium was only found in 1997 at two stations in elutriate samples. In 1997, station
CC-TB-97-09 (1500+00) had an elevated barium concentration when compared to other stations of the
same year and to previous years, but all concentrations were less than 1,000 pg/L. Interestingly, zinc
concentrations were lowest (i.e., not detected) in 1994 when sediment concentrations were the highest in
the data set, and were similar to other years in 1997 when sediment zinc concentrations were also high.
Copper levels were generally lower in 1997 than in 1994; none was detected in 2000. All concentrations
for both media and for all years were less than the TWQS.

TOC was above detection limits for water and elutriates for most stations in 1991 and
1994 (it was not determined in 1988) (Table 3.2-10). Oil and grease were detected in 1983 and 1988 for
water and elutriate samples. Oil and grease were replaced by TPH after 1988 but TPH was not detected
in any water or elutriate samples until 2000, when it was found in all water and elutriate samples from
channel stations, PAs, and Reference sites. Concentrations of TPH in water were numerically higher than
in the elutriates at all stations.

There is no indication of water or elutriate problems in the Beacon 82 to the Viola Turning
Basin Reach.

3.2.3.6 GIWW Across Corpus Christi Bay

Most of the GIWW across Corpus Christi Bay is in water deeper than 12 feet and,
therefore, does not require maintenance dredging. However, on the south side of the Bay, where the
Upper Laguna Madre begins, the water shoals and maintenance dredging is conducted. This section
discusses the data from that portion of the GIWW, roughly USACE channel stations 0+000 to 10+000.

Historical water and elutriate data for detected compounds from 1983, 1990, and 1993
are presented in Table 3.2-11. Of the metals, arsenic was found above detection limits for 1983 for water
and elutriate samples, but was not detected in 1990 or 1993. Barium was detected for both water and
elutriate at all stations in 1993, but was not included in the analyses in 1983 or 1990. No TWQS were
exceeded.

Oil and grease were detected in 1983 at one station in the elutriate. Also in 1983,
hexachlorocyclohexane (the gamma isomer of which is lindane) was detected in all water and elutriate
samples below or equal to the TWQS (Table 3.2-11). TOC was above detection limits for water and
elutriate samples for all stations in 1990 and 1993. No other organics were detected in 1990 or 1993 for
either medium.
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Since no evidence of hexachlorocyclohexane has been present since 1983 and all other
constituents were below TWQS (or the EPA criterion, for barium), there is no indication of water or
elutriate problems in the GIWW across Corpus Christi Bay.

324 Brown Tide

A major water quality concern since the early 1990s has been the phytoplankton, brown
tide (Aureoumbra lagunensis) (De Yoe et al., 1897). Although brown tide has been and continues to be in
general decline throughout the study area, there are sporadic patches of algal blooms throughout the
area, generally in canals and near developments (Villareal and Dunton, 2000). However, Dr. Tracy
Villareal reported in May 2000 (Villareal, 2000) that brown tide counts at Marker 53, roughly 2 miles south
of the JFK Causeway, were similar to those in the long brown tide bloom from 1989 to 1997.

There are several potential impacts of algal blooms to estuarine ecosystems. Buskey et
al. (1996) estimates that brown tide has caused a recent loss of 10 square kilometers (2,471 acres) of
seagrass coverage in the Upper Laguna Madre and has also contributed to impacts such as decreased
abundance, biomass, and diversity of benthic fauna, and reduced larval fish populations. Stockwell (1993)
suggests that the persistent brown tide has temporarily changed the phytoplankton/seagrass production
ratio and altered nutrient cycles within the Laguna Madre. Barrera et al. (1995) report that under normal
conditions, turbidity is minimal and seagrass meadows are extensive in the Laguna Madre, but the
persisting brown tide bloom has caused serious problems to the seagrasses of the Laguna Madre.

3.25 Ballast Water

The National Invasive Species Act of 1996 (NISA) calls for a variety of measures to
reduce the risk of exotic species invasions associated with release of ballast water by ships. Ballast water
is carried by ships to provide stability and adjust a vessel's trim for optimal steering and propulsion. The
use of ballast water varies among vessel types, among port systems, and according to cargo and sea
conditions. Ballast water often originates from ports and other coastal regions which are rich in planktonic
organisms. It is variously released at sea, along coastlines, and in port systems. As a result, a diverse
mix of organisms is transported and released around the world with ballast water of ships (Smithsonian
Environmental Research Center [SERC], 1998).

Today, ballast water appears to be the most important vector for marine species transfer
throughout the world. Ballast water transfers have been identified as a potential source of non-indigenous
invasive species (NIS) (Carangelo, 2001). Refer to Table 3.2-12 for the Gulf of Mexico Program list on
non-indigenous marine species, a list generated in a cooperative program between the EPA’'s Gulf of
Mexico Program and the Gulf Coast Research Laboratory Museum of the University of Southern
Mississippi. It has been estimated that as few as 5 to 10 percent of the vessels worldwide represent 80 to
95 percent of the risks on non-native species introductions through ballast water (Carangelo, 2001).

Although the effects of many introductions remain unmeasured, it is clear that some
invaders are having significant economic and ecological impacts as well as human-health consequences.
These organisms have the potential to become aquatic nuisance species (ANS). ANS may displace
native species, degrade native habitats, spread disease, and disrupt human social and economic activities
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TABLE 3.2-12

GULF OF MEXICO NON-INDIGENOUS MARINE SPECIES

Common Name

Scientific Name

Shrimp Viruses

Infectious Hypodermal and Hematopoietic Necrosis Virus (IHHNV)*

Taura Syndrome Virus
White Spot Baculovirus complex

Yellow Head Virus

Bacteria

Cholera

Tunicates

A sea squirt
A sea squirt
A tunicate

A sea squirt
Bryozoans

A bryozoan
A bryozoan
A bryozoan
A bryozoan
A bryozoan

A bryozoan
Coelenterates

A hydroid
Orange-striped anemone
A scyphoid jellyfish

Flatworms (Phylum Platyhelminthes)

Eurasian strigeid trematode

Marine blackspot

Mycobacterium marinum (C)
Vibrio cholerae, serotype Inaba, biotype El Tor*

Vibrio parahaemolyticus (including O3:K6 strain®)

Botrylius niger (C)
Botrylius schlosseri*
Diademnium perleucidum™

Styela plicate™

Conopeum “seurati” (C)
Cryptosula pallasiana™®
Sundanella sibogae™
Victorella pavida™*
Watersipora subovoidea™

Zoobotryon verticillatum (C)

Cordylophora caspia™
Diadumene lineata™

Phyliorhiza punctata™

Bolbophorus confusus™

Cryptocotyle lingua*®

FEIS-42




TABLE 3.2-12 (cont'd)

Common Name

Scientific Name

A flatworm

Roundworms (Phylum Nematoda)

Eel parasite

Segmented Worms (Phylum Annelida)

A polychaete worm

A polychaete worm
Mollusks

Lake Merrit cuthona

A California nudibranch
An Indo-Pacific shipworm
European salt-marsh snail
Brown mussel

Green mussel
Biack-lipped pearl oyster
Atlantic rangia

Striped falselimpet

Giant clam

Giant clam
Crustaceans

Striped barnacle

A barnacle

A barnacle

A copepod

Portunid crab

An amphipod
Chinese mitten crab
Potted bumblebee shrimp
An isopod

An isopod

An isopod

Pacific white shrimp

Jumbo tiger prawn

Taenioplana teredini

Anguillicola crassus*

Boccardiella ligerica™

Hydroides elegans™

Cuthona perca
Ercolania fuscovittata
Lyrodus medilobatus
Ovatella myosotis*
Perna perna*

Perna viridis*
Pinctada margaritifera
Rangia cuneata
Siphonaria pectinata
Tridacna crocea™

Tridacna maxima™

Balanus amphitrite™
Balanus reticulatus™
Balanus trigonus™
Centropages typicus™
Charybdis hellerii*
Chelura terebrans™
Eriocheir sinensis*
Gnathophyllum modestum
Ligia exotica*

Limnoria pfefferi (C)
Limnoria saseboensis (C)
Litopenaeus vannamei™

Penaeus monodon™
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TABLE 3.2-12 (cont'd)

Common Name

Scientific Name

Serrated swimming crab; Somoan crab
A wood-boring isopod, gribble

An isopod

A tanaid

Fishes

Spotted seatrout
Spotted seatrout x orangemouth corvina
Sheepshead minnow
Gulf killifish

Naked goby

Spot

Atlantic croaker
White bass

Wiper

Striped bass

Coho salmon
Rainbow trout
Chinook salmon
Rainbow smelt

Gulf flounder

Pacific batfish
Amazon molly

Sailfin molly

Black drum
Blackdrum x red drum
Atlantic salmon

Red drum

Algae

A green tropical alga

Ared alga

Scylla serrata*
Sphaeroma terebrans™
Sphaeroma walkeri*

Zeuxo maledivensis*

Cynoscion nebulosus
Cynoscion nebulosus x C. xanthulus*
Cyprinodon variegatus
Fundulus grandis

Gobicsoma bosc

Leiostornus xanthurus
Micropogonias undulatus
Morone chrysops

Morone chrysops x M. saxatilis
Morone saxatilis
Oncorhynchus kisutch
Oncorhynchus mykiss
Oncorhynchus tshawytscha
Osmerus mordax

Paralichthys albiguttata

Platax orbicularus™

Poecilia formosa

Poecilia latipinna

Pogonias cromis

Pogonias cromis x Sciaenops ocellatus
Salmo salar

Sciaenops ocellatus

Caulerpa taxifolia

Prionitis sp.

*

Exotic
C Cryptogenic

Source: Gulf of Mexico Program, 2000.
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