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NOAA’s Estuarine Living Marine Resources Project

In June 1985, the National Oceanic and Atmospheric Administration (NOAA) began a project to develop a com-
prehensive information base on the life history, relative abundance and distribution of fishes and invertebrates in
estuaries throughout the Nation (Monaco 1986). This project, the Estuarine Living Marine Resources (ELMR)

project, is conducted jointly by the Strategic Assessment Branch (SAB) of the Office of Oceanography & Marine s
Assessment and laboratories of the National Marine Fisheries Service (NMFS). Currently, the Pt. Adams (Ham-
mond), OR; Galveston, TX; Beaufort, NC; and Oxford, MD laboratories are compiling information for the ‘

contiguous West Coast, Gulf of Mexico, Southeast, and Northeast regions.

To date, the project has compiled data for 115 species found in 73 estuaries. Four reports have been published:
State of Washington (Monaco and Emmett 1988); State of Texas (Monaco et al. 1989); West Coast Volume : Data
Summaries (Monaco et al. 1990); and this volume. Also scheduled for publication in 1990 are the Central Gulf
of Mexico (Mississippi Sound, MS through Calcasieu Lake, LA); the Southeast (Albemarle Sound, NC, through
Biscayne Bay, FL) and the West Coast Volume II: Life History Profiles.

Three salinity zones as defined in Volume 1 of NOAA'’s National Estuarine Inventory Data Atlas (NOAA 1985)
provided the spatial framework for organizing information on species distribution and abundance within each
estuary. These salinity zones aretidal fresh (0.0 to 0.5 ppt), mixing (0.5t0 25.0 ppt), and seawater (25.0 and greater
ppt). The primary data developed for each species for each salinity zone include spatial and temporal distribution
and relative abundance by life stage, e. g., adult, spawning or mating, juvenile, larva, and egg. In addition, a
detailed estuarine life history profile is developed for each species.

Additional information on this or other projects of the Strategic Assessment Branch is availabie from:

Strategic Assessment Branch
Office of Oceanography and Marine Assessment
National Oceanic and Atmospheric Administration
6001 Executive Blvd., Rm. 220
Rockville, Maryland 20852
(301) 443-0453

Reports available from NOAA's Estuarine Living Marine Resources project include:

Monaco, M. E., et al. 1989. Distribution and Abundance of Fishes and Invertebrates in Texas Estuaries. ELMR Rpt. No. 3. .
Strategic Assessment Branch, NOS/NOAA. Rockville, MD. 107 p. 3\; )

Monaco, M. E., etal. 1990. Distribution and Abundance of Fishes and Invertebrates in West Coast Estuaries, Volume I: Data .
Summaries. ELMR Rpt. No. 4. Strategic Assessment Branch, NOS/NOAA. Rockville, MD. 240 p.

Bulger, A. J., et al. 1990. A Proposed Estuarine Classification: Analysis of Species Salinity Ranges. ELMR Rpt. No. 5.

Strategic Assessment Branch, NOS/NOAA. Rockville, MD. 28 p.

Williams, C. D., et al. 1990. Distribution and Abundance of Fishes and Invertebrates in Eastern Gulf of Mexico Estuaries.
ELMR Rpt. No. 6. Strategic Assessment Branch, NOS/NOAA. Rockville, MD. 105 p.
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Introduction _

This report presents information on the spatial and
temporal distribution, relative abundance, and life
history characteristics of 36 fish and invertebrate
species in 13 estuaries along the Eastern Gulf of
Mexico coast. Its purpose is to disseminate data
developed in NOAA's Estuarine Living Marine Re-
sources (ELMR) project (inside front cover). ELMR
is a joint study between NOAA's National Ocean
Service and the National Marine Fisheries Service.
The study framework, sample data sheets, and
species life history profiles presented are illustrative
of the nationwide ELMR project.

The objective of ELMR is to develop a consistent
data base on the distribution and abundance of
selected fishes and invertebrates in the Nation's
estuaries. The nationwide data base is divided into
four regions (Figure 1). The relative abundance and
monthly occurrence of life stages are recorded by
estuary for three salinity zones (seawater zone,
mixing zone, andtidal freshzone) identified in NOAA's
National Estuarine Inventory (NEI) Data Atlas - Vol-
ume | {NOAA 1985). When completed, the database
will contain information for approximately 150 fish
and invertebrate species found in over 120 U. S.
estuaries.

Why Conduct ELMR?

Estuaries are among the most productive natural
systems (Odum and Heald 1975, Mann 1982). The
physical, chemical, and biological components of
estuaries are critical to many living resources (Gun-
ter 1967, Weinstein 1979). They are important nurs-
ery areas that provide food, refuge from predation,
andvaluable habitat for many species (Joseph 1973).
Estuarine organisms that support important com-
mercial and recreational fisheries include sciaenids,
crabs and shrimp. In spite of the weli-documented
importance of these areas to fish and invertebrate
populations, few consistent and comprehensive data
sets exist that allow examination of the relationships
of many estuarine species found in or among groups
of estuaries. Most information onthe distribution and
abundance of estuarine-dependent species is for
their offshore life stages where major sampling pro-
grams have focused, and does not describe estuar-
ine distributions adequately {Darnell et al. 1983,
NOAA 1988).

Only a few comprehensive sampling programs, €.g.
Texas (McEachronand Green 1984, Hammerschmidt
and McEachron 1986) collect organisms with identi-
cal methods across groups of estuaries within a
region. Because of the variability in sampling strate-

Figure 1. ELMR regions.
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gies, much of the existing estuarine fisheries data
cannot be compared among estuaries. In addition,
existing programs do not focus on how groups of
estuaries may be important for regional manage-
ment of fishery resources. Most existing estuarine
data are for a relatively few important commercial
and recreational species.

Since life stages of many species use both estuarine
and marine habitats, it is necessary to combine
information on distribution, temporal utilization, and
life history strategies to understand the linkages of
estuaries to nearshore/offshore areas. To date, a
national, comprehensive, and consistent data base
of this type does not exist. Consequently, there is a
need to develop a framework that integrates the
fragments of information on marine and estuarine
species and their associated habitats into a useful,
comprehensive, and consistent structure. NOAA's
ELMR project was designed to helpfulfill this need by
developing a uniform, nationwide data base on as
many estuarine species as possible. Results will
complement other NOAA efforts to develop a na-
tional estuarine assessment capability (NOAA 1985)
and oceanic fishery sampling programs (e. g. Sher-
man and Alexander 1985). Compiling this informa-
tion also helps to identify data gaps and allows an
assessment of the content and quality of existing
information.

Data Collection and Qrganization

Figure 2 shows the major steps taken to coilect and
organize information on the distribution and abun-
dance of fishes and invertebrates in Eastern Gulf of
Mexico estuaries.

Selection of estuarles. Estuaries in the Eastern
Gulf of Mexico were selected from the National
Estuarine Inventory Data Atlas - Volume | (NOAA
1985). Although it is not included in the NEI Data
Atlas, Florida Bay was included in the ELMR project
because of its biological importance. The 13 estuar-
ies chosen for the ELMR Eastern Gulf of Mexico
Study are listed in Figure 3.

Data on the spatial and temporal distributions of
specieswere developed and organized basedonthe
tidalfresh[0.0to 0.5 parts perthousand (ppt)], mixing
(0.5t0 25.0 ppt), and seawater (25.0 pptand greater)
zones delineated for each estuary in the NEI. Each
salinity zone is present in all 13 estuaries, exceptthe
seawater zone is absent from the Caloosahatchee
River. A representative map and data table {Mobile
Bay) from the NEI Data Atlas is shown in Appendix
3.

Figure 2. Major steps to complete the Eastern Guif of Mexico study. Outputs
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Compiling large amounts of data limits the amount of
information that can be organized and presented for
each species/estuary combination. It would be time
and cost prohibitive to map each species by life stage
for each estuary (Monaco 1986). Thus, the salinity
zone framework allows the available information on
estuarine fish and invertebrate distribution to be
consistently compiled and organized.

Selection of Species. Four criteria were used to
identify the 36 species studied in detail. Data were
most available for species that were either commer-
cially or recreationally important. Data were also
available for species that are of ecological value or
are indicators of environmentai stress. A species list
was developed and peer reviewed to ensure that the
most "important® species were studied (Table 1).
The four criteria were:

1) Commercial value - determined by review of catch
data and value statistics from NMFS, e.g., gulf
menhaden (Brevoortia patronus) and shrimp
(Penaeus spp.).

2) Recreational value - defined as a species that
recreational fishermen specifically try to catch, that
may or may not be of commercial importance.
Recreational species were determined by consulting
regional experts and NMFS reporis, e.g., spotted
seatrout (Cynoscion nebulosus) and red drum (Sci-
aenops ocellatus).

3) Indicator species of environmental stress - identi-
fied from the literature, discussions with fisheries
experts, and from monitoring programs such as
NOAA's National Status and Trends Program (NOAA
1984). These species are mollusks or bottom fishes
that consume benthic invertebrates or have a strong
association with bottom sediments. Their physio-
logical disorders, morphological abnormalities, and
bioaccumulation of contaminants such as heavy
metals indicate environmental pollution and/or stress,
e.g., Atlantic croaker (Micropogonias undulatus) and
American oyster (Crassostrea virginica).

4) Ecological value - based on several attributes,
including trophic level, relative abundance and im-
portance as a key predator or prey species, e.g., bay
anchovy (Anchoa mitchill). Endangered species
were also taken into consideration, e.g., Alabama
shad (Alosa alabamae).

Species Profiles. A concise life history profile for
each species was developed to provide an overview
of how it utilizes estuaries. The profiles were essen-
tial in understanding the distribution of each species.
Although many species profiles have been pub-
lished previously, they often describe estuarine life
stages inadequately. Therefore, the profiles devel-
oped emphasized estuarine ecology, salinity and
temperature ranges, and life history information for
estuarine-dependent life stages. A representative
species profile for blue crab (Callinectes sapidus) is
shown in Appendix 4.

Figure 3. ELMR Eastern Gulf of Mexico estuaries.
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Table 1. Eastern Gulf of Mexico species list

Scientific Name Common Name

Argopecten irradians bay scallop
Crassostrea virginica American oyster
Rangia cuneata common rangia
Mercenaria species hard clam
Penaeus aztecus brown shrimp
Penaeus duorarum pink shrimp
Penaeus seliferus white shrimp
Palaemonetes pugio grass shrimp
Panulirus argus spiny lobster
Menippe adina gulf stone crab
Menippe mercenaria stone crab
Callinectes sapidus blue crab
Megalops-atlanticus tarpon

Alosa alabamae Alabama shad
Brevoortia patronus gulf menhaden
Brevoortia smithi yellowfin menhaden
Anchoa mitchilli bay anchovy
Cyprinodon variegatus sheepshead minnow
Fundulus grandis gulf killifish
Centropomus undecimalis  snook
Pomatormus saltatrix bluefish

Caranx crysos blue runner
Caranx hippos crevalle jack
Trachinotus carolinus Florida pompano
Lutjanus griseus gray snapper
Lagodon rhomboides pinfish

Cynoscion arenarius sand seatrout
Cynoscion nebulosus spotted seatrout
Leiostomus xanthurus spot
Micropogonias undulatus  Atlantic croaker
Sciaenops ocellatus red drum

Mugil cephalus striped mullet
Gobiosoma robustum code goby
Scomberomorus maculatus Spanish mackerel
Paralichthys albiguita gulf flounder
Paralichthys lethostigma southern flounder

Data Sheets. A data sheet was developed for each
species for each estuary to enable quick compilation
and simple presentation of the data. Figure 4 shows
the data sheet for sand seatrout (Cynoscion arenar-
ius) in Mobile Bay. A draft of each data sheet was
developed by project staff and reviewed by local
experts. Data compiled for each species include: 1)
the salinity zone it occupies (seawater, mixing, or
tidal fresh); 2) monthly distribution in those zones;
and 3) life stage(s) in a particular zone and their
relative abundance level. The ELMR data sheets are
entered into a microcomputer data base manage-
ment system.

The relative abundance of a species in an estuary
was classified using the following categories:

«  Not present. species or life history stage not
found, questionable data as to identification of
species, and/or recent loss of habitat or environ-
mental degradation suggests absence.

< Noinformation available: no existing data avail-
able, and after expert review it was determined
that not even an educated guess would be
appropriate.

« Rare: species is definitely present but not fre-
quently encountered.

«  Common: speciesis frequently encountered but
not in large numbers; does not imply a uniform
distribution over a specific salinity zone.

« Abundant. species is often encountered in
substantial numbers relative to other species.

«  Highly abundant. species is numerically domi-
nant relative to other species.

Aduits were defined as sexually mature individuals,
juveniles as immature but otherwise similarto aduits,
and spawning as release of eggs and sperm. A few
exceptions existed, such as mating in crabs and
spiny lobster.

For well-studied species such as shrimp, it was
possible to use quantitative data to estimate abun-
dance levels. For many species, however, reliable
quantitative data were limited. Therefore, regional
and local experts were consulted to estimate relative
abundance based on the above criteria. These data
represent relative abundances within a specific estu-
ary. Relative abundance levels across Eastern Gulf
of Mexico estuaries could not be determined.

Data Verification. Approximately three years were
required to develop the 468 data sheets (Figure 4)
and consult with regional and local experts forthe 13
estuaries studied. Ninety-five percent of the data
sheets were carefully reviewed during consultations
or by mail. These important consultations comple-
mented the literature and published data sets com-
piled by NOAA. Forty-four scientists and managers
at 24 institutions were consulted. The names and
affiliations of these experts are listed in Appendix 6.
Local experts were especially helpful in providing
estuary/species-specific information. They also
provided additional references and contacts and
identified additional species to be included in the
ELMR data base.




Resuits of Study

Data summaries. information compiled for each
species and estuary (468 data sheets) was organ-
ized in four data summaries (pp. 17-75). Tables 2
and 3 provide graphic presentations of the spatial
and temporal distribution and relative abundance by
life stage for each species and estuary. The informa-
tion shown represents the usual distribution of a
species in a particular estuary. Table 4 ranks the
relative reliability of the information presented for
each species and estuary.

Spatial distribution and relative abundance. Table 2
summarizes the distribution and relative abundance
by life stage for each species by salinity zone ineach
estuary. The highest level of abundance during the
year in each estuary is depicted.

Temporal distribution. Table 3 summarizes the
temporal distribution of each species by month and
life stage for each estuary. This table combines data
over the three salinity zones, showing the highest
level of abundance for a particular life stage by
month.

Presence/absence data. Although each life stage of
a species is assigned one of five levels of relative
abundance (not present, rare, common, abundant,
or highly abundant), Tables 2 and 3 do not distin-
guish between "rare" and not "present”. This was
done because management of estuarine fisheries
often does not direct efforts towards rare species. 7o
distinguish between "rare” and not "present”, Table
5 presents information on the presence/absence of
species/life stages by salinity zone. If a life stage of
a species had a relative abundance level of rare or
greater within an estuary, it was considered present.

Figure 4. Example of a species/estuary data sheet: sand seatrout in Mobile Bay.
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Figure 5. Numbers of species ranked as common or greater in mixing zone, by season and by estuary.
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Figure 5 (continued). Numbers of species ranked as common or greater in mixing zone, by season and by estuary.
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Figure 5 (continued). Numbers of species ranked as common or greater in seawater zons, by season and by estuary.
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Figure 5 (continued). Numbers of species ranked as common or greater in seawater zone, by season and by estuary.
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Figure 6. Mean number of species (averaged across estuaries) with relative abundance of common or greater,
by salinity zone, life stage, and month.
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Seasonal Comparisons. To examine general
seasonal abundance patterns, the number of spe-
cies ranked as "common" or greaterwere counted for
each life stage by month and by salinity zone for
winter (Dec-Feb), spring (Mar-May), summer (Jun-
Aug), and fall (Sep-Nov) (Figures 5, 6, and 7). In
Figure 5, the number of species was averaged
across months and within seasons, allowing a com-
parison of estuaries. In Figure 6, the number of
species was averaged across estuaries and plotted
by month. Although not a statistical analysis of
abundances, these summaries do provide insights
into the seasonal distribution of selected species in
these estuaries:

« Fewer species utilize Eastern Gulf of Mexico
estuaries in the winter than in any other season.
Estuarine utilization by all life stages is highestin
the spring and summer (Figures 5 and 6).

« The number of species varies least from season
to season in the southern Florida estuaries, i.e.
Florida Bay to Tampa Bay (Figure 5).

« The number of larval species displays a bimodal
temporal distribution with peaks in April and
September (Figure 7).

« Inany given month, more juvenile species utilize
these estuaries than any other life stage (Figures
5 and 6).

* Many estuarine-dependent species spawn in
marine waters. Thus, of the five life stages, the
fewest species were present as eggs and for
spawning (Figure 5 and 6). The scarcity of these
two life stages may also be a result of limited
studies on spawning and ichthyoplankion in
estuaries.

= The number of species is lowest in Perdido Bay
(Figure 5, see discussion on page 14).

« The number of species appears to be lowest in
the tidal fresh zone (Figure 6). However, this
may be because the selected ELMR species are
primarily estuarine, not freshwater. Also, few -
studies exist for a large number of estuaries and
species intidalfreshwaters, so any true patterns
are difficult to define.

Figure 7. Mean number of species as larvae (averaged across estuaries), by month and salinity zone.
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Biogeography. A transition of species’ presence/
absence between northern and southern Florida has
been documented (Roessler 1970, Gilmore 1977)
and is probably the resuit of a climatological transi-
tion between a temperate and a subtropical environ-
ment. The faunal transition zone is considered to
extend east/west across central Florida, correspond-
ing with the Indian River Lagoon and Tampa Bay
estuaries. Several speciesinthe ELMR Eastern Gulf
of Mexico data base display geographical heteroge-
neity and seem to support the observed central
Florida transition zone. Of the stone crabs {Menippe
species), M. mercenaria is the prevalent species
from Florida Bay north through Tampa Bay. A zone
of hybridization occurs between Suwannee River
and Apalachicola Bay, and M. adina is dominant
west of Apalachicola Bay (Bert, T., 1987, Florida
DNR, personal communication). The spiny lobster
(Panulirus argus) is rare in estuaries north of Tampa
Bay while white shrimp (Penaeus setiferus) is pres-
ent only from the Suwannee River estuary north and
westward.

A number of fishes have distributional patterns simi-
lar to the invertebrates. Alabama shad (Alosa ala-
bamae) s only present from Suwannee Riverthrough
Mobile Bay, while snook (Centropomus undeci-
malis) is absent from Suwannee River westward.
Yellowfin menhaden (Brevoortia smithj occur pri-

marily fromFlorida Bay northto Tampa Bay, whereas -

gulf menhaden (B. patronus) occur primarily from
Tampa Bay north and westward. Southern flounder
(Paralichthys lethostigma), while rare in southern
Florida estuaries, is common from Suwannee River
to Mobile Bay.

Data Content and Quality ‘

An important aspect of this study, especially since it
was based primarily on published and unpublished
literature and consultations, was to determine the
quality of data used. Adeliberate effort was made to
assess the overall reliability of the data base so that
the information could be used appropriately. De-
pending on questions to be addressed, some data
may not be suitable touse. Estimates of the reliabiiity
of the distribution and abundance information organ-
ized by species, life stage, and estuary are pre-
sented in Table 4. The following criteria were used
to assess data reliability:

Highly certain: Considerable sampling data avail-
able. Distribution, ecology, and preferred habitats
well-documented within an estuary.

Moderately certain. Some sampling data available
for an estuary. Distribution, preferred habitat, and
ecology well-documented in similar estuaries.

Reasonable inference: Little or no sampling data
available. Information on species distributions,
ecology, and preferred habitats documented in simi-
lar estuaries.

The quality and quantity of available data vary by
species andby estuary. Forexample, alarge amount
of information is available on shrimp because they
are economically valuable. In general, the lowest
quality of data and the least amount available are for
spawning, egg, and larval stages. Except for a few
species (e.g., brown shrimp), very little research has
focused on habitat preferences and environmental
tolerances. This is particularly true for the smaller
forage and/or non-commercial fishes and inverte-
brates. Gear selectivity, inability to correctly identify
larval stages and difficulty in sampling various habi-
tats limit the reliability of this information. In addition,
regional life history data are lacking on some com-
mercially important sciaenid and pelagic species.

Data reliability was also based on experimental
design and whether the studies were relatively re-
cent. Forexample, several recent studies on Florida
Bay fish communities, icthyoplankton populations,
and habitat assemblages provide extensive, up to
date information (Powell et al. 1987, Thayer et al.
1887, Thayer and Chester 1989). In the case of
limited studies, information was inferred.

Since the amount and quality of available information
vary by species, by life stage, by estuary, and even
within an estuary, considerable scientific judgmentis
required to derive or infer spatial and temporal distri-
butions from existing data and literature. Unfortu-
nately, even the most informed judgment is far from
perfect due to the complexity of estuarine systems.
Consequently, information on the level of certainty
associated with each data element must be pre-
sented (Table 4). Appendices 3, 4, and 5 provide a
complete summary of the references and personal
communications used so that readers can track and
obtain additional information efficiently.

Variability in Space and Time. Species data were
organized according to the salinity zone boundaries
identified for each estuary in the NE/ Data Atlas -
Volume | (NOAA 1985). However, these salinity
zones are highly variable due to interacting factors
that affect salinity, such as variations in freshwater
inflow, wind, and tides. It was assumed that if the
area of a particular salinity zone increases or de-
creases, the distribution of a mobile species in that
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zone will correspondingly shift. For example, if
increased freshwater inflow shifts the tidal freshzone
furtherdown the estuary, the distribution of a species
confined to that zone increases accordingly. For
euryhaline species, a distributional shift may or may
not occur. The placement of species in a salinity
zone was ultimately determined by where they have
been observed or captured.

Species temporal distributions are often dependent
on annual climatic conditions and water currents.
Monthly distribution patterns were based on the
consistent presence of a life stage within a particular
month. If a species is present in an estuary only in
unusualyears (e.g., as a result of drought), it was not
considered present. However, if a species is typi-
cally found, even during a restricted time period, it
was considered present. Greater temporal resolu-
tion, such as on a biweekly rather than on a monthiy
basis, was not possible.

Abundance Data. Except for a few important
commercial and recreational species, little or no
quantitative information was available to determine
the relative abundance of species across estuaries.
Therefore, relative abundance estimates were made
compared to other species within a specific estuary.
For well-studied species, such as juvenile sciaenids
or penaeids, quantitative data were used to estimate
the level of abundance within an estuary. However,
in most cases the level of abundance assigned to a
species was determined by asking regional and local
biologists for expert opinions based on their knowl-
edge of individual species within an estuary. This
effort complemented quantitative studies, and greatly
increased reliability of abundance information.

The quality of relative abundance information varied
between estuaries as well as species. As a result,
temporal resolution was greater in well-studied estu-
aries, e.g. blue crab in Mobile Bay. Nevertheless, the

relative abundance data shown in the data summa-

ries are the best that could be synthesized from
agency reports, academic studies, and expert re-
views.

Life History Notes. Because of the complex life
histories of some species, the following comments
are provided below to clarify and supplement infor-
mation presented in the data summary tables. Also,
a briet discussion of data for Perdido Bay is pre-
sented due to generally poor water quality and its
effect on biota.

Inveriebrates. Sessile invertebrates, such as clams
and oysters, usually have a patchy rather than a
general distribution. Therefore, areal distribution of

these organisms may be overestimated, but the
salinity zones of colonization are identified. Specific
areas may contain acceptable salinity regimes, but
suitable bottom habitat for colonization may not
exist. Specific habitat requirements and life history
characteristics of a number of invertebrate species
are provided below:

Bay scallop: Usually associated with seagrass
beds.

Rangia: All life stages occur in salinities below
25 ppt.

» Hard clarm. Most life stages occur in salinities
above 20 ppt.

Penaeid shrimp: Postlarvae and juveniles are
the critical life stages utilizing estuaries. Most
adults move to nearshore spawning grounds,
where spawning, egg development, and most
larval development occur.

= Grass shrimp: Fertilized eggs are held on the
female's pleopods until hatching.

* Gulif stone crab: Usually found in salinities
greater than 20 ppt. Males are typically located
in nearshore waters, but migrate into estuaries
for mating.

* Blue crab: Mating usually takes place in low
salinities of the tidal fresh to upper region of the
mixing zone. After mating, females move to the
seawater zone, while males often ramain in the
upper reaches of the estuary. The females
broodthe eggs (sponge females), and larvae are
released in higher salinities. Development
through the late zoeal stages occurs offshore.
Megalopae are recruited back into the estuary
and disperse throughout the salinity zones. As
they approach maturity, blue crabs seek lower
salinities. There appears to be a primary spawn-
ing ground located in the Apalachicola Bay re-
gion that serves as a source area for the entire
Florida peninsular Gulf coast blue crab fishery.
A hypothesis for redistribution of larvae to south-
western Florida includes transport through circu-
lation patterns associated with the Loop current
and the Apalachicola River (Oesterling and
Adams 1982).

Fishes - Aggregating species by salinity zone uses a
single fundamental habitat parameter. However, a
combination of habitat characteristics, such as bot-
tomtype, water temperature, and bathymetry, would
more accurately indicate species spatial and tempo-
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ral distributions. Specific habitat requirements and
life history characteristics of a number of fishes are
presented here:

» Tampon: Spawning and eggs occur offshore.
Juveniles and larvae use the estuaries as a
nursery ground, and are often found in low
salinity waters.

+ Alabama shad. Included in the ELMR study
because it is an endangered species.

* Menhaden: Spawning occurs from the coastline
to six miles offshore. Gulf and yellowfin menha-
den may hybridize where their ranges overlap.

 Crevalle jack and blue runner. The juvenile and
adult stages are found in estuaries, but all other
life stages are in offshore waters.

*« Florida pompano: Typically found in nearshore
surf and inlet waters, but juveniles and adults
sometimes enter the bays. Spawning, eggs and
larvae are distributed offshore.

« Gray snapper. Larvae and juveniles are typically
associated with vegetation in estuaries, particu-
larly seagrass beds and mangroves. Spawning
and eggs usually occur offshore.

* Pinfish: Juveniles and adults are the predomi-
nant life stage within estuaries. Spawning and
eggs occuroffshore. Larvae are transportedinto
estuaries, but may attain juvenile size before
they enter.

 Sciaenids: Almost all of the sciaenids move to
nearshore or offshore waters for spawning, al-
though some species may spawn in passes.
Larvae are transported into estuaries, but may
attain juvenile size before they enter. Since
some of these species have rather long life
spans, several years may be spentinthe estuar-
ies as juveniles. Juveniles develop in estuarine
habitats, thenmigrate out as subaduits or adults.

» Striped mullet. Adults and juveniles are the
predominant life stages found in estuaries. They
spawn offshore, and larvae move inshore and
into estuaries.

« Code goby: Usually associated with seagrasses
and higher salinities.

« Spanish mackerel. Adults and juveniles occurin
estuaries. Although not reported, some larvae
probably enter estuaries.

« Flounders: Spawning, eggs and larvae are
distributed in nearshore waters. Juveniles and
larvae migrate into bays for growth and develop-
ment. Gulffloundertypically remain inthe higher
salinities of the seawater and lower mixing zones,
but southern flounder are more generally distrib-
uted.

Perdido Bay Estuary. Perdido Bay is part of a
complex waterway system connected to Pensacola
Bay by the Intracoastal Waterway. It has a significant
dissolved oxygen constraint, especially near the
bottom during the summer. Industrial ffluent and
nutrient-poor, acidic blackwater tributaries combine
to make Perdido Bay an area of low productivity.
Some species (e.g., pinfish) are still founa in the
upper water column, but bottom dwellers are rare
{Flemer, D., 1988, U.S. EPA, personal communica-
tion). Macroinvertebrates are generally absent from
areas of suspended and settled organic sediments
with high oxygen demand. Degraded bottom condi-
tions are indicative of cumulative effects of long-term
waste input (Suttkus and Gunning 1986).

Use of ELMR Data

Classifying and Comparing Estuaries. Although
the qualitative nature of the distribution data pre-
cludes statistical comparisons of species abundances
among estuaries, comparisons can be made using
data on the presence/absence of species in salinity
zones. This information, combined with the spatial
and temporal distribution data, is the strength of the
data base. Estuaries can be loosely categorized by
their physical and chemical characteristics and their
associated species assemblages. The relative
importance of individual estuaries to specific species
may also be determined.

The species found in an estuary are sensitive indica-
tors of both the mean and extreme environmental
conditions within that estuary. Estuaries can be
classified by the number of species present and by
whether the fauna are primarily marine, estuarine, or
freshwater. Species assemblages may correlate
with physical characteristics, such as bottom sub-
strate, vegetation, and areal andtemporal character-
istics of salinity zones. The information on species
presence/absence orother attributes can be used to
determine the faunal similarities and differences
among estuaries.

A comparison of estuaries and associated species
can identify differing factors among those estuaries
that might account for shifts in species distribution
and relative abundance, helping to define ecological
variables controlling species distributions. For ex-
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ample, a species may show differing salinity toler-
ances among estuaries, suggesting that some other
factor, such as temperature, competition, or preda-
tion may be regulating its distribution.

Linkages to Marine Ecosystems. Estuaries are
home to many aquatic species year-round, however,
a large number of species only use estuaries for
specific parts of their life histories and spend the rest
offshore. Most of these latter species fall into four
general categories: 1) diadromous species, which
use estuaries as migration corridors and, in some
instances, nursery areas; 2) species that use estuar-
ies for spawning, often at specific salinities; 3) spe-
cies that spawn in marine waters near the mouths of
estuaries and depend on tidal- and wind-driven cur-
rents to carry eggs, larvae, or early juveniles into
estuarine nursery areas; and 4) species that enter
estuaries during certain times of year to feed on
abundant prey. The importance of an estuary canbe
assessed by the intensity with which species use
estuarine habitats. Importance can be estimated
both by the number of species present as well as the
density of specific life stages in estuaries relative to
offshore habitats. These data may assist in identify-
ing adverse effects of estuarine degradation on
offshore populations.

The presence or absence of members of a set of pre-
‘'selected species or species with specific life history
strategies can be used to rank the importance of an
estuary to these species on a regional basis. For
example, if the species group is defined as anadro-
mous fishes that are commercially important off-
shore, the strength of the offshore-estuarine linkage
for each estuary can be established. This can be
used to identify estuaries needing special attention
or management. Data sets developed or under
development in SAB's Living Marine Resources Pro-
gramand other NOAA programs will enable regional
assessments with consistent species information
from the head-of-tide in estuaries to the continental
shelf. Integration of biological and physical data will
significantly improve our ability to identify and define
the biological linkages and physical interchanges
between estuarine and shelf habitats.

Concluding Comments

This reportis part of an effort to "capture” the Nation's
data on fishes and invertebrates in estuaries (see
inside front cover). This research is one step in
developing an information base to bridge the gap
between site-specific estuarine problems andformu-
lating regional management strategies. Filling this
gap is more important than ever, as it becomes clear
that cumulative effects of small changes in many

estuaries may have a total systemic effect through-
out the Nation's estuaries and coastal ocean.
Compiling and organizing fragments of estuarine
information is a difficult task, but is necessary to
effectively manage the nation's estuaries. Although
the knowledge available to conserve and protect
estuaries continues to be limited, the ELMR data
base will allow comparisons among species, groups
of species, specific life stages and times of year
within an estuary, or by geographic regions. When
combined with other data sets, the ELMR data base
will enable development and testing of ecological
hypotheses and identify gaps in our knowledge of
estuarine fishes and invertebrates.

Literature Cited

Darnell, R. M., R. E. Defenbaugh, and D. Moore.
1983. Northwestern Gulf shelf bio-atlas. Open File
Report No. 82-04. Minerals Management Service,
Gulf of Mexico OCS Regional Offfice. Metairie, LA.
438 p.

Gilmore, R. G. 1977. Fishes of the Indian River
Lagoon and adjacent waters, Florida. Bull. Fla. St.
Mus., Biol. Sci. 22: 101-148.

Gunter, G. 1967. Some relationships of estuaries to
the fisheries of the Guif of Mexico. /n G. H. Lauff
(editor), Estuaries, pp. 621-638. Amer. Assoc. Adv.
Sci. Sp. Publ. No. 83, Washington, DC. 757 p.

Hammerschmidt, P. C. and L. W. McEachron. 1986.
Trends in relative abundance of selected shellfishes
along the Texas coast: January 1977 - March 1986.
Tex. Parks Wildl. Dept., Coast. Fish. Branch, Mgmt.
Data Ser., No. 108: 149 p.

Joseph, E. B. 1973. Analysis of a nursery ground. /n
A. L. Pacheco (editor). Proceedings of a Workshop
on Egg, Larval, and Juvenile Stages of Fish in
Atlantic Coast Estuaries.

Mann, K. H. 1982. Ecology of coastal waters. Univ.
of California Press, Los Angeles, CA. 322 p.

McEachron, L. W., and A. W. Green. 1984. Assess-
ment of annual relative abundance and mean length
of six marine fishes in Texas coastal waters. Proc.
Annu. Conf. Southeast Assoc. Fish and Wildl. Agen-
cies 38: 506-519.

Monaco, M. E. 1986. National Estuarine Inventory:
Living marine resources component, preliminary West
Coast study. ELMR Rpt. 1. Ocean Assessments Di-
vision, NOS/NOAA. Rockville, MD. 33 p.

15



Monaco, M. E., T. E. Czapla, D. M. Nelson, and M. E.
Pattillo. 1989. Distribution and Abundance of Fishes
and Invertebrates in Texas Estuaries. ELMR Rpt.
No. 3. Strategic Assessment Branch, NOS/NOAA.
Rockville, MD. 107 p.

Monaco, M. E., and R. L.. Emmett. 1988. The Estuar-
ine Living Marine Resource Project: Washington
State Component. ELMR Rpt. 2. Strategic Assess-
ment Branch, NOS/NOAA. Rockville, MD. 82p.

Monaco, M. E., D. M. Nelson, R. L.. Emmett, and S.
A. Hinton. 1990. Distribution and Abundance of
Fishes and invertebrates in West Coast Estuaries,
Volume 1: Data Summaries. ELMR Rpt. No. 4.
Strategic Assessment Branch, NOS/NOAA.
Rockville, MD. 240 p.

NOAA (National Oceanic and Atmospheric Admini-
stration}. 1984. The national status and trends pro-
gram for marine environmental quality: Program
description (memo). Ocean Assessments Division,
NOS/NOAA. Rockville, MD. 28 p.

NOAA (National Oceanic and Atmospheric Admini-
stration). 1985. National Estuarine Inventory: Data
Atlas. Volume 1. Physical and Hydrologic Character-

istics. Strategic Assessment Branch, NOS/NOAA.

Rockville, MD. 103 p.

NOAA (National Oceanic and Atmospheric Admini-
stration). 1988. Bering, Chukchi, and Beaufort Seas
Strategic Assessment: Data Atlas. Volume 1. Physi-
cal and Hydrologic Characteristics. Strategic As-
sessment Branch, NOS/NOAA. Rockville, MD. 135

p.

Odum, W. E., and E. J. Heald. 1975. The detritus-
basedfoodweb of an estuarine mangrove community.
In L. E. Cronim (editor). Estuarine Research. Aca-
demic Press. New York, NY. pp. 265 - 286.

Oesterling, M. L., and C. A. Adams. 1982. Migration
of blue crabs along Florida's gulf coast. /nH. M. Perry
and W. A. Van Engel (editors), Proceedings of the
blue crab colloquium, October 18-19, 1979, p. 37-57.
Gulf States Marine Fisheries Commission, Biloxi,
Miss.

Perry, H. M., G. Adkins, R. Condrey, P. C. Hammer-
schmidt, S. Heath, J. R. Herring, C. Moss, G. Perk-
ins, and P. Steele. 1984. A profile of the blue crab
fishery of the Gulf of Mexico. Gulf States Marine
Fisheries Commission Report, December 1982. 184

pp.

Powell, A.B., D.E. Hoss, W.F. Hettler, D.S. Peters, L.
Simoneaux, and S. Wagner. 1987. Abundance and
distribution of ichthyopiankton in Florida Bay and
adjacent waters. South Florida Research Report
SFRS-87/01.

Roessler, M.A. 1970. Checklist of fishes in Button-
wood Canal, Everglades National Park, Florida, and
observations on the seasonal occurrence and life
histories of selected species. Bull. Mar. Sci. 20: 861-
893.

Sherman, K., and L. M. Alexander (editors). 1985.
Variability and management of [arge marine ecosys-
tems. AAAS Selected Symposium 39. AAAS, Wash-
ington, DC. 319 p.

Shipp, R. L. 1988. Guide to fishes of the Gulf of
Mexico. Dauphin Island Sea Laboratory, Dauphin
Island, AL. 256 p.

Suttkus, R.D., and G.E. Gunning. 1986. Biological
survey of Perdido Bay. Annual report to St. Regis
Paper Company. Cantonment, Fla.

Thayer, G.W., D.R.Colby, and W.F. Hettler, Jr. 1987.
Utilization of the red mangrove prop root habitat by
fishes in south Florida. Mar. Ecol. Prog. Ser. 36: 25-
38.

Thayer, G.W., and A. J. Chester. 1989. Distribution
of fishes among basin and channel habitats in Flor-
ida Bay. Bull. Mar. Sci. 44:200-219.

Weinstein, M. P. 1979. Shallow marsh habitats as
primary nurseries for fishes and shellfish. Cape Fear
River, North Carolina. Fish. Bull., U. S. 77: 339-357.

16



Data Summary Tables

Table 2. Spatial distribution and relative abundance
Table 3. Temporal distribution

Table 4. Data reliability

In each data summary table, species are listed in phylogenetic order, as in Table 1. Estuaries
are listed in a southeast to northwest order, from Florida Bay, FL, to Mobile Bay, AL. At the
beginning of each data summary is an index table showing the page location of each species

and estuary within the data summary.
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Table 2. Spatial distribution and relative abundance

Index to Table 2: Page location of spatial distribution table for each species and estuary.
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Table 2. Spatial distribution and relative abundance
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Florida Thoir;and %2';?12: Charlotte | Tampa [SuwanneejApalachee
Bay | slands | River | Harbor Bay River Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
) Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
Blank Rare, No Data Available, * - Seawater zone not present. L - Larvae
or Not Present E - Eggs
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Table 2 (continued). Spatial distribution and relative abundance

Eastern Gulf of Mexico Estuaries
31?35; An?jtn:ew g:tg%t:;v- Pensacola| Perdido | Mabile
Bay Bay Bay Bay Bay Bay
Species/Life Stage TM SITMS|ITMSITM SSTM SITM S
Bay scallop A olo olo
Argopecten S Q19
) J O|O O
irradians L olo
. E O[O
American oyster  a @@ @) '®) '®) 0lo
Crassostrea 5 ©® O O O 010
virginica J @@} |O O O 0|0
L @|® O @ O 00
E ®|@® O 8] ] 0|0
Commonrangia A @ 'S @) ®) @ ® @
) S ® O o O @ @
fj:g;a Jlo|® O o| |olo @ @
LIO|@ @) O Q|0 O] @
E O] O 0O 0 ® ®
Hard clam A @) O OO0
M , S @) @)
ercenaria J O o
species
L O O
E O @)
Brown shrimp A ® @® ele
S
Fenasus Jjoo@| [elejej@|le|e|e|e 00
L ®@® ®® @ @® o0 e
E
Pink shrimp A ®|®
Penaeus S
duorarum J ®® @® ®® 0Oj0o 0|0 0|0
L @) o)
E
T M SITMSITM SITM S|ITMSITM S
35?:)?; An?jtr'ew E:t%%t::- Pensacolal Perdido | Mobile
Bay Bay Bay Bay Bay Bay
Eastern Guif of Mexico Estuaries
Relative Abundance ~ Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
Blank Rare, No Data Available, L - Larvae
or Not Present E - Eggs
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Table 2 (continued). Spatial distribution and relative abundance

Eastern Gulf of Mexico Estuaries
Florida Thzir;and ?;I;%ZZ- Charlotte | Tampa [Suwannee|Apalachee
Bay Islands River Harbor Bay River Bay
Species/Life Stage TMSTMSITM*ITMESTMSITMSITMS
White shrimp A @
S
Penaeus J Olel®
setiferus L
_ E
Grass shrimp A o® OO0 @ ®|® ®® 0@ @@
Pal S 8® 0|0 o 8 |® 0 ® 0\® @@
ﬁj’"""e’es J| l@j®| |olo] |e oo @e| @e| @@
pug L| |el®| |olo]| |e oo [0l@e| @|@| |@|®
. E 9@ 0|0 L @|@® | 3IO] 0@ L JIO]
Spiny lobster A
. M
Panulirus J 0
argus L
S
Blue crab AlC|@® @ @ ®|0O @0O0iejeiOC|8|@®
) MO |@ @ ® ® ® oce Ole
Caliinectes  jipl@|o| |@|o|e®|e ® e| [o|le|ojole|o
sapidus L ® @ ® ® ° °
S O|@ O|l® ® ® @
Gulf stone crab A ®)
M
Menippe J 8
adin
ina L o
S @)
Stone crab A O 0|0 0|0 O O O
) M O 0|0 0|0 @] 8] O
Menippe J @] o)[e] o) 0 O
mercenaria L O O O O O O
S O 0|0 0|0 O @] O
TMSITMSITM*ITMSITMS|ITMS|TMS
T | -
Florida Thoir;and %aaéﬁzz Charlotte | Tampa [Suwannee|Apalachee
Bay islands River Harbor Bay River Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
Blank Rare, No Data Available, * - Seawater zone not present. L - Larvae
or Not Present E - Eggs
M - Mating
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Table 2 (continued). Spatial distribution and relative abundance

Eastern Gulf of Mexico Estuaries
fpaa- An%tr'ew ?;‘ig;i‘g Pensacola| Perdido | Mobile
Bay Bay Bay Bay Bay Bay
Species/Life Stage TMSTMS|ITMSITMSITMSITMS
White shrimp A @ O|0 o|0 O|0 @] O|0
S
Penaeus
setiferus .IJ-O.@ 0|0 ® @ @ O OQiICl@|@®®
E
Grass shrimp Al 0@ @@ @@ @@ o0
Palaemonetes S 0 ® ®® ®@® @@ ee
pfj’;}o" J| @@ @ ol |@\e ele
L @@ ®@® ORIC] Ot o0
E L JIO) ® @ ®|@® ORf o e
Spiny lobster A : O
M
Panulirus J
argus
9 L
S
Blue crab AlI®|I®I0C|@®|@® O] ® 0|0 |8
) MO |@ O|@ @® O] 0|0 -]
Callinectes Jjolelojole|e| |@lo| |@|olo|o|ojo|e|e
sapidus L ° @ @ ® o ™
S ORIC] @) O
Gulf stone crab A o}[e)
Menippe M 010
adina J 0|0
L 0|0
S 0|0
Stone crab A
M
Menippe J
mercenaria L
S
T M S|ITMS|ITMSITM SITM S|ITM S
;?caé?; An?itr-ew Cht::é:;aev;- Pensacolal Perdido | Mobile
Bay Bay Bay Bay Bay Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
@) Common S - Seawater J - Juveniles
Blank Rare, No Data Available, L - Larvae
or Not Present E - Eggs
M - Mating
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Table 2 (continued). Spatial distribution and relative abundance

Eastern Guif of Mexico Estuaries
Florida Th-gir;and iaalézzz- Charlotte | Tampa Suw.annee Apalachee
Bay | \slands | River | Harbor Bay River Bay
Species/Life Stage TMSITMSITM*“|ITMSITMSITMS|ITMS
Tarpon A 0|0 O|0|@|@® Ol®|@® O|@® 0|0 O
S @
Megalops Jlololojololole|e| |@lel®| |ojolojolo|olo|o
atlanticus
L 0O 0 O
E
Alabama shad A @) O
S @)
diebamae olojo
L ohle]
E @)
Gulf menhaden A ®
. S
Bowerta olofolefo
L @) ®
E
Yellowfin menhaden a el @l®
, S
Srevoortia Jjojele| |[@e|l@o|o| |olojolol®
L O|l@ @@ o
E
Bay anchovy A e 0 ee L e e o9 @ e 8@
Anch S e e e e e e e e ®® e @
e Jjele@Cclee©|e® eeeeeO®eOO®
L o0 ®e e e e e ORI ] ®®
E L AL AL @ o6 LAl @0 ®®
Sheepshead minnow p o)[e) ‘e}[e) @) olo 0 ® e® ®®
Cvprinad S o|o o|0 O 0|0 Ol@ ®® e @®
wLsirp eI ) (e} (e} o] (o] (e} (e} (e olojoje|@|o|@@lOfe|®
L o|0 elle; O o|o O|@ ®® o @
E 010 0|0 O 0|0 O|@® ®® 8@
T M SITM SITM *"ITMS|ITMS|TMSITMS
Ti [ -
Florida Thoir;and iaatc::%seae Charlotte | Tampa [Suwanneel|Apalachee
Bay Islands River Harbor Bay River Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning aduits
@) Common S - Seawater J - Juveniles
Blank Rare, No Data Available, * - Seawater zone not present. L - Larvae
or Not Present E - Eggs
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Table 2 (continued). Spatial distribution and relative abundance
Eastern Guif of Mexico Estuaries
Apala- St. Choctaw- . .
chicola | Andrew | hatchee PenBsacola P%rdndo Mgb'le
Bay Bay Bay ay ay ay
Species/Life Stage TMS|ITMS|ITMES|TMS|ITMS|ITM S
Tarpon A|lO|O]|O Oo|0|0|0|O 0|0 0|0
S
Megalops
: J|O|0]|0 O|0|0 Q0|0 o0
atlanticus
o L 0 o o| lolo o
E
Alabama shad AlO @)
Alosa S 8
alabamae J
LiO
E|IO
Gulf menhaden A @ @ ® o
. S »
s J|o|@[ojoleleo|ejoje|el@lcjclo|e@|e e
L ® 0|0 (ORY | Q|0 (o)[e] e
E @
Yellowfin menhaden A
Brevoortia ?
smithi
L
E
Bay anchovy A 0@ @®|@® ee e 0|0 e
Anchoa S 0@ (OR[O)] ee L B ] 0l0 o9
mitchill J | RIO] ®@® ee e e 0|0 o0
L 0@ (ORO)] o0 | BRI 0|0 o0
E 0 ® @@ o0 OO O[O o0
Sheepshead minnow AlOl@|l@|C|@|®@|0|@®|@® @@ ‘alle)] ®®
Cvorinodon ) ®® @@ ORO)] ® @ 0|0 @@
vgﬁe J @@0@®|@ ®@® @@ OO @@
gatus
L @@ (ORO] @@ @®® 0|0 @ ®
E ® @ ®® ®|@ ®|@® 0|0 @@
TMSITMSITMSITMSITMS|ITMS
Apala- St. | Choctaw- . .
chicola | Andrew | hatchee PenBsacola P%rdldo MBOb'Ie
Bay Bay Bay ay ay ay
Eastern Gulf of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
Blank Rare, No Data Available, L - Larvae
or Not Present E - Eggs
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Table 2 (continued).

Spatial distribution and relative abundance

Eastern Guif of Mexico Estuaries
Florida ThZir;and C;aaltc::zseae- Charlotte| Tampa |Suwannee|Apalacheg
Bay Islands River Harbor Bay River Bay
Species/Life Stage TMSITMSITM*|TMS|ITM SITMSITM S
Gulf killifish Alo|lolofololololo]| |e|le|®| |0jo| |®@|O]| |®@]|O
Fundulus S|IO|I0|0|0|®@|O|0|0 ®®@ (@R{®] ® O @ |0
grandis JIO|O|IO|0O|®|O (0|0 ®®|® 0|0 @ |0 @® |0
LIOIO|O|0|® |0 |00 © @@ Oio @ |0 @ |0
EIOIO[C|O|®|O|O |0 ® @@ @] [e)] ® |0 @0
Snook A O|0|0|®@|®|O |0 Ol®@|@ C|[0|0|0|0]|0|0 |0
S ® @] @
Cent
s> J]olololele|ole|e| |e@|e|®|o|olo
L O|I0|®@{0 |0 O @ ® @
E @® O ®|®
Bluefish Al |O0|o| |o|o @] o] |o]o
S
Pomatomus
saltatrix J 0|0
L
E
Bluerunner A ®) @) ®)
S
Caranx
crysos J o O
L
E
Crevalle jack A
S
Caranx
hippos J O |0 O
L
E
Florida pompano 4
. -8
Trachinotus
carolinus J Q|0
L
E
TMSITMSITM*ITMSITMS|ITMS|ITM S
T i -
Florida Thoigand %Zt?:?:el Charlotte | Tampa [Suwanneel|Apalachee
Bay lslands River Harbor Bay River Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
Blank Rare, No Data Available, * - Seawater zone not present. L - Larvae
or Not Present E - Eggs
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Table 2 {continued). Spatial distribution and relative abundance

Eastern Gulf of Mexico Estuaries
Apala- St. Choctaw- . .
chicola | Andrew | hatchee PenBsacoIa PeBrdudo MBoblle
Bay Bay Bay 2y 2y ay
Species/Life Stage TMSITMSITMS|ITMSITMSITMS
Guif killifish AlQO|OjO|O|0j0oI0|0|O0O 0|0 O 0Ol® |0
S 0|0 0|0 01|10 C|0 @ |O
F
e ylololo| |o|ojo|olololofo olelo
L o)le) O |0 OO o|0 @® |0
E 0|0 O |0 0|0 Q|0 @ :0
Snook AlOlOIO
Centropomus f
undecimalis .
E
Bluefish A @)
Pomatomus f
saltatrix
L
E
Bluerunner A ®) @) @) ®) )
Caranx S
crysos J O O
L
E
Crevalle jack A Olo 0lo
Caranx f '
hippos 0|0 O ole
L
E
Florida pompano A O
. S
Trachinotus
carolinus J O 0|0
L
E
TM SITM SITMSITMS|ITMSITMS
Apala- St.  |Choctaw- . .
chicola | Andrew | hatchee Penésacola P(Iesrdldo Mé)bue
Bay Bay Bay ay ay ay
Eastern Gulf of Mexico Estuaries
Relative Abundance ~ Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
@ Common S - Seawater J - Juveniles
Blank Rare, No Data Available, L - Larvae
or Not Present E - Eggs
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Table 2 (continued). Spatial distribution and relative abundance

Eastern Gulf of Mexico Estuaries
Florida Th‘gir;and Chilt%%sez- Charlotte | Tampa [Suwannee|Apalachee
Bay | isiands | River | Harbor Bay River Bay
Species/Life Stage TMSITMS|TM*|TMS|[TMS|TMS|TMS
Gray snapper A @) 0|0 O|O
S
Lutjanus
griseus i ®|@®@|0|0|0 @] O o0 OO
E ]
Pinfish A oe ® e o ® @
Lagodon S
rhomboides J ®|0{®|0|O0 e ee ® |0 @®
L ®® Ole o @) O
E
Sand seatrout A 0|0 ORl ) @ |@® Ol® @
. S @® @ ® o) O
Cynoscion
arenarius J CRIGRICORE ®® ®|® o0 e
L @ @® ® @ @) @)
E ® @|® @) @]
Spotted seatrout A ®@|® 0lo o) ®@|® olo| |@|@® 's)
, S ® @ O{0 @] ORIO) 010 @|@® @)
c
oy 4| |ele| |olo| |o ele| |olo| |ele| |o|o
L OR[C)] 0|0 @] ®® 0|0 ®|® 0|0
E @® Q|0 @) ® @ OO ®|@® @)
Spot A ele| |ojo] |@|®
S
Leiost
e o| lolololo| |ololo|e|e|e|o|e@|ojo|e|e
L @ Ol|@ @) @)
E
Atlantic croaker A olo s
Micropogc;nias S
undulatus J oo 100100 (O
L O O
E
TMSITMSITM*|{TMS|ITMS|ITMS|ITMS
i -
Florida Th-crair;and %ng\zz Charlotte | Tampa [SuwanneejApalachee
Bay Islands River Harbor Bay River Bay
Eastern Guif of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
Blank Rare, No Data Available, * - Seawater zone not present. L - Larvae
or Not Present E - Eggs
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Table 2 (continued). Spatial distribution and relative abundance

28

Eastern Gulf of Mexico Estuaries
Apala- St. Choctaw- . .
chicola | Andrew | hatchee PenBsacoIa PeBrdldo Mgb'le
Bay Bay Bay ay ay ay
| Species/Life Stage TMSTMSITMSITMSITMS|ITMS
Gray snapper A @) al[e) @O
) S .
Lutjanus
E
Pinfish A ® @ 9 @®l® @®
S
Lagodon
. SRIGRORO] ®00C|®|@® @0 O[O @@
homboid
rombolass o| ele| |e|e| |o|® 0 ®
E
Sand seatout Al |@|®@| |O|0|0O|®|[®@| [O|O| |[O|0jO|®|@
. S o0 @0 O|0 o (O O ]
Cynoscion
arenarius J L BT RISRICRIO] ®|®@ |00 |0 |00 |@|@
L @ O|0 @0 Q|0 Q|0 @®
E 0|0 ®0 |0 Q|0 ORL_]
Spotted seatrout A olo ® @ ®|@® olo olo ®@®
, S e)e] O O
Gynoscion 4| lolo| |olo| |ele| |olo| |olo| |elo
L 0|0 0|0 O|® 0|0 Qo O|@
E 0|0 O O
Spot A O|@® ® @ ®@®
, S
Leiostomus
xanthurus JIO|l@l@|O|® |@ ee e OO e
L O 0|0 @@ ocle O|Oo Q|0
E
Atlantic croaker A ®|® ®l® ®|® ®l® ') ®
, . S
M
e jle|e|e| |@@|o|e|ele|ejeojoj0®|e|e
L (ORIO)] 0|0 ® @ e @] @
E
TMS|ITMSITMSITMSTMS|ITMS
Sﬁstl)?; An%tr.ew (?]t:t)cc;aev;- Pensacolal Perdido Mobile
Bay Bay Bay Bay Bay Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
Blank Rare, No Data Available, L - Larvae
or Not Present E - Eggs



Table 2 (continued). Spatial distribution and relative abundance

Eastern Gulf of Mexico Estuaries
Florida Th-:;ir;and Ci]aaltc:;séae- Charlotte | Tampa |{Suwannee|Apalachee
Bay lslands River Harbor Bay River Bay
Species/Life Stage TMSTMS|ITM *|TMS|ITMSTMSITMS
Red drum A @) 0|0 0|0 0|0
, S
Sciaenops 4| lolo ole| |olelelo|e|e| [o|o]| |ofo
L @) o0 O|@® 8] O
E
Striped mullet A @ ® ®l® e} [s){e)] @ )
. S
Mugil
cephalus JiIO|@|@jOj®|®|6|e ee o0 @@ o8
L @) @] @
E
Code goby A 8@ | A ® @0 ORIO)] O|0 0|0
Gobiosoma S 0@ 0 ® @ ®® O|l® 0|0 O|0
robustum J ee e® ® ®|e ®@® 0|0 0|0
L 0@ @® ® ®e ®@® |0 0|0
E ®® 0@ @® O OR(C] 0|0 0 {0
Spanish mackerel A olo 0olo e ®)
Scomberomorus S
maculatus i 0|0 0]0 Olo O
E
Gulf flounder A ‘e}le) 0lo ) olo
, S
Paralichthys
albigutta J 0lo 0|0 0|0 O O
L 0|0 O O O
E
Southern flounder 5 ®) olo
, S
Paralichthys
lethostigma J 0
7 L @) 0|0
E
TMSITMS|ITM*|TMS|ITMSITMS|TMS
Florida Th-cl;ir;and iaaltiﬁzz- Chariotte | Tampa [Suwannee|Apalachee
Bay Islands | River | Harbor Bay River Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
e Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
0 Common S - Seawater J - Juveniles
Blank Rare, No Data Available, * - Seawater zone not present. L - Larvae
or Not Present E - Eggs
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Table 2 (continued). Spatial distribution and relative abundance

Eastern Guif of Mexico Estuaries
Apala- St Choctaw- ) .
chicola Andrew | hatchee PenBs:coIa PeBrdldo MBo:ﬂe
Bay Bay Bay y ay y
Species/Life Stage TMSITMSITMS|ITMSITMS|ITMS
Red drum A 0|0 O|®@ 0|0 oo O
S
Sciaenops | |5lgl |ojo| |olol| |olo] o olo
1l
ocellatus L o ol |olo o 0
E
Striped mullet A @ ®|® @
. S
Zeﬂuus Jjele|@[c|@|@|o|@|l@|®|@|®| |Olo|@|®|®
L 0 010 @@ @@ o0 ® @
E
Code goby A 0|0 @@ |0 0|0
Gobiosoma S ©10 ©\® 0|0 OO
J 010 ® @ OO 0i0
bust
ropustum L| lolo| |l@l®| |olo| |olo
E 0|0 @@ 010 0|0
Spanish mackerel A @ Ol|O olo (@] @)
S
Scomberomorus
maculatus i ® OO0 O|O O o
E
Gulf flounder A @) @ Ol|O Qo @]
S
Paralichthys
albigutta J @] ® O|0 O 0|0 O
L @] O @] O O O
E
Southern flounder A|lO O 100 10O ololololo Ol0 OO
Paralichth S
etostioms 4|00 ofololojojolo| |olo|ojolo
L 0|0 0|0 OO Ol0 0|0 O|0C
E
TMSITMSITMS|ITMS|ITMS|ITM S
Qﬁcaé?; An?itr.ew %g?g;iz' Pensacolal Perdido | Mobile
Bay Bay Bay Bay Bay Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Salinity Zone Life Stage
e Highly Abundant T - Tidal Fresh A - Adults
O] Abundant M - Mixing S - Spawning aduits
O Common S - Seawater J - Juveniles
Blank Rare, No Data Available, L - Larvae
or Not Present E - Eggs
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Table 3. Temporal distribution

Index to Table 3: Page location of temporal distribution table for each species and estuary.

Common and Scientific Name

Bay scallop (Argopectan irradians)
American oysler (Crassostrea virginica)
Common rangia (Rangia cuneata)
Hard clam (Mercenaria species)

Brown shrimp (Penasus aztacus)

Pink shrimp (Penasus duorarum)

.p' 34 .

White shrimp (Penaeus satiferus)
Grass shrimp (Palaemonetss pugio)
Spiny lobster (Panulirus argus)

Gulf stone crab (Menippe adina)
Stone crab (Menippe mercenaria)
Blue crab {Callinectes sapidus)

p. 36

p. 37

p. 38

p. 39

Tarpon {Megalops atlanticus)

Alabama shad (Alosa alabamae)

Gulf menhaden (Brevoortia patronus)
Yellowfin menhaden (Brevoortia smithj

Bay anchovy (Anchoa mitchill)

Sheepshead minnow (Cyprinodon variegatus)

p.40

P4l

pa2

p. 43

Gulf killifish (Fundulus grandis)

Snook (Cantropomus undecimalis)
Bluefish (Pomatomus saltatrix)

Blue runner (Caranx crysos)

Crevalle jack (Caranx hippos)

Florida pompano (Trachinotus carolinus)

p. 44

p. 45

p. 47

Gray snapper (Lutjanus griseus)

Pinfish (Lagodon rhomboides)

Sand seatrout (Cynoscion aranarius)
Spotied seatrout (Cynoscion nebulosus)
Spot (Leiostormus xanthurus)

Atlantic croaker (Micropogonias undulatus)

p. 48

p. 49

p. 50

p. 51

Red drum (Sciaenops ocallatus)

Striped mullet (Mugi! cephalus)

Code goby (Gobiosoma robustum)

Spanish mackerel (Scomberomorus maculatus)
Gulf flounder (Paralichthys albigutta)

Southern flounder (Paralichthys lethostigma)

p. 52

p. 53

p. 54

p. 55
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Table 3. Temporal distribution

Eastern Gulf of Mexico Estuaries

Florida Bay Ten Thousand Islands | Caloosahatchee River
Month JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Species / Life Stage
Bay scallop [ ]
Argopecien
irradians

American oyster

A
S
J
L
E
A | i3
S O 10 ]
Crassostrea J 1I[ ]
virginica L 0O I [ 1
E O 10 ]
Common rangia A I
S I
Rangia J I
E [
Hard clam A
S
Mercenaria J
species L
E
Brown shrimp A
S
Penaeus J
aztecus L
E
Pink shrimp g
Penaeus J
duorarum L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Florida Bay

Ten Thousand Islands

Caloosahatchee River

Eastern Gulf of Mexico Estuaries

Bl Highly Abundant
Abundant

C—1  Common

Blank

Rare, No Data Available,
or Not Present
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Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs




Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Charlotte Harbor

Tampa Bay

Suwannee River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species / Life Stage

Bay scallop

Argopecten
irradians

American oyster

A
S
J
L
E
All ]
siO C ]
Crassostrea J I ]
virginica LICOr ]
E|IO I ]
Common rangia A | IR
S ]
Rangia J | ————
cuneata L p—
E ]
Hard clam AlL ]
S
Mercenaria J i =
species L l :
E | I
Brown shrimp A
S
Penaeus J
aztecus L
E
Pink shrimp g
Penaeus J C—
duorarum L —
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Charlotte Harbor

Tampa Bay

Suwannee River

Eastern Gulf of Mexico Estuaries

I Highly Abundant
Abundant

C—1  Common

Blank

or Not Present

Rare, No Data Available,
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Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASQOND

Species/Life Stage

Bay scallop

Argopecten
irradians

mer &<wm >

American oyster

Crassostrea
virginica

Common rangia

Rangia
cuneata

Hard clam

Mercenaria
species

Brown shrimp

Penaeus
aztecus

Pink shrimp

Penaeus
duorarum

mre—m>P»mrmdr» MO~ 2mrem>» mC<omn>

—

3

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Eastern Gulf of Mexico Estuaries

HE Highly Abundant
Abundant

1  Common

Blank

or Not Present

Rare, No Data Available,

34

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 3 {continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Choctawhatchee Bay

Pensacola Bay

Perdido Bay

Mobile Bay

Month JFMAMJJASOND{NFMAMJJASOND|JFMAMJJASOND[JFMAMJJASOND
Species/Life Stage

Bay scallop —1

Argopecten

irradians

American oyster

Crassostrea
virginica

Common rangia

Rangia
cuneata

Hard clam

Mercenaria
species

Brown shrimp

Penaeus
aztecus

Pink shrimp

Penaeus
ducrarum

mren>»mrcn>» Mr~O>»xmrr-~non>»Imrcn>mec-n>»

—

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Choctawhatchee Bay

Pensacola Bay

Perdido Bay

Mobile Bay

Eastern Gulf of Mexico Estuaries

Bl Highiy Abundant
Abundant

3 commen

Blank

Rare, No Data Available,
or Not Present

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Gulf stone crab

Florida Bay Ten Thousand Islands|Caloosahatchee River
Month JFMAMJJASOND|JFMAMJJASOND|{JFMAMJJASOND
Species/Life Stage
White shrimp A
S
Penaeus J
setiferus L
E
Grass shrimp A | I | 1 |
SO T ] —1 | |
Palaemonetes J | [ C] e .
pugio L O | -
E [T ] [ ] | .
Spiny lobster A
M
Panulirus J | ]
argus L
S
Blue crab A
M
Callinectes J
sapidus L
S
A
M
J
L
S
A
M
J
L
S

Menippe
adina
Stone crab — I }
{ ] I | 1 [ ]
Menippe [ ]
mercenaria —1
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Florida Bay Ten Thousand Islands{Caloosahatchee River

Relative Abundance

Eastern Gulf of Mexico Estuaries

B Highly Abundant
Abundant

LT common

Blank

or Not Present

Rare, No Data Available,
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Life Stage

A - Aduits

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

M - Mating



Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Charlotte Harbor

Tampa Bay

Suwannee River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Gulf stone crab

White shrimp A
S
Penaeus J
setiferus L
E
Grass shrimp A | I |
S| . | -
Palaemonetes N TN N |
pugio L | . .| | .
E
Spiny lobster A
M
Panulirus J
argus L
S
Blue crab A
M
Callinectes J
sapidus L
S
A
M
J
L
S
A
M
J
L
S

Relative Abundance

Menippe
adina
Stone crab L J Il I
L ] L |1 ] CJ L1 L
Menippe [ ] ] [ ]
mercenaria —— —— —
— —— ——
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND

Charlotte Harbor

Tampa Bay

Suwannee River

Eastern Gulf of Mexico Estuaries

HEl Highly Abundant
Abundant

C—J  Common

Blank

or Not Present

Rare, No Data Available,
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Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

M - Mating




Table 3 (continued). Temporal distribution

Eastern Gulif of Mexico Estuaries

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

JFMAMJJASOND

White shrimp

Penaeus
setliferus

N

Grass shrimp

pugio

Palaemonetes

Spiny lobster

Panulirus
argus

Blue crab

Callinectes
sapidus

nrez»onrez»lorcezeslorcezsmren »lmreon >»

Gulf stone crab [ 1IC ]
— | T [ ]
Menippe [ 1l ]
adina — 1
/) C—
Stone crab [ IW
L ] I
Menippe [ 1
mercenaria ——
———

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Eastern Gulf of Mexico Estuaries

Relative Abundance

| ]
/]
Blank

Highly Abundant
Abundant
Common

Rare, No Data Available,
or Not Present

Life Stage

A - Adults
- 8 - Spawning adults
J - Juveniles
L - Larvae
E - Eggs
M - Mating

38




Table 3 (continued). Temporal distribution

Eastern Guif of Mexico Estuaries

Choctawhatchee Bay

Pensacola Bay

Perdido Bay

Mobile Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

White shrimp

Penasus
setiferus

C—— 1

pugio

Grass shrimp

Palaemonetes

argus

Spiny lobster

Panuiirus

Blue crab

Callinectes
sapidus

adina

Guif stone crab

Menippe

Stone crab

Menippe
mercenaria

nreg rilorcg>» ore»yunrezrimreng» mMmr~on>

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Choctawhatchee Bay

Pensacola Bay

Perdido Bay

Mobile Bay

Eastern Guif of Mexico Estuaries

Relative Abundance

]
I
Blank

Highly Abundant
Abundant
Common

Rare, No Data Available,
or Not Present

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

M - Mating
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Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Florida Bay

Ten Thousand IsIands]Caloosahatchee River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Tarpon

Megalops
atlanticus

—

-

Alabama shad

Alosa
alabamae

Gulf menhaden

Brevoortia
patronus

Yellowfin menhaden

Brevoortia
smithi

Bay anchovy

Anchoa
mitchilli

Il

Sheepshead minnow

Cyprinodon
variegatus

me~o>r»mrcnr mremrmren »plmremo>»mrc-on >

I I

——1
C——
——— 3

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Florida Bay

Ten Thousand Islands

Caloosahatchee River

Eastern Gulf of Mexico Estuaries

BN Highly Abundant
Abundant

1 common

Blank

or Not Present

Rare, No Data Available,

Life Stage

A - Adults
- S - Spawning adults
J - Juveniles
L - Larvae
E - Eggs
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Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Charlotte Harbor

Tampa Bay

Suwannee River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Tarpon

Megalops
atlanticus

—1

Alabama shad

Alosa
alabamae

Gulf menhaden

Brevoortia
patronus

Yellowfin menhaden

Brevoortia
smithi

Bay anchovy

Anchoa
mitchilli

I 11

Sheepshead minnow

Cyprinodon
variegatus

mrEen>»> MmMre-n>» M~ r»xPmrcn>» M >» mr ~<on>»

]

C—
C—
—

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Chariotte Harbor

Tampa Bay

Suwannee River

Eastern Guif of Mexico Estuaries

EEl Highly Abundant
Abundant

I common

Blank

or Not Present

Rare, No Data Available,

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Tarpon

Megalops
atlanticus

 E—

-

—

Alabama shad

Alosa
alabamae

Gulf menhaden

Brevoortia
patronus

I

Yellowfin menhaden

Brevoortia
smithi

Bay anchovy

Anchoa
mitchilli

Sheepshead minnow

Cyprinodon
variegatus

mreemPmMrccSnnr>» MO~ PPmMrSmn>»IMrccmn>mrs<omn>x>

Il

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Eastern Gulf of Mexico Estuaries

HEl Highly Abundant
Abundant

L3 common

Blank

or Not Present

Rare, No Data Available,
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Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 3 {continued). Temporal distribution

Eastern Guif of Mexico Estuaries

Choctawhatchee Bay

Pensacola Bay

Perdido Bay

Mobile Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Tarpon — —  I—
Megalops [ —/
atlanticus — C— —

Alabama shad —

Alosa —
alabamae

Gulf menhaden

Brevoortia
patronus

Yellowfin menhaden

Brevoortia
smithi

Bay anchovy

Anchoa
mitchifli

Sheepshead minnow

Cyprinodon
variegatus

mreco>»Imrcem>»>mOcCcnr»mrco>mc-n>»>mrcend»

Relative Abundance

JFMAMJJASOND

NFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Choctawhatchee Bay

Pensacola Bay

Perdido Bay

Mobile Bay

Eastern Guif of Mexico Estuaries

HE Highly Abundant
Abundant

C—J  common

Blank

Rare, No Data Available,
or Not Present

Life Stage

A - Aduits

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

43




Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Florida Bay

Ten Thousand Islandleanosahatchee River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Gulf killifish

Fundulus
grandis

Snook

Centropomus
undecimalis

Bluefish

Pomatomus
saltatrix

Bluerunner

Caranx
crysos

Crevalle jack

Caranx
hippos

Florida pompano

Trachinotus
carolinus

mrremPImMmrS~SO>PmMmr-Sr»mMrS~n>»>mMmr~0>»MmMrsSomn>»

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Florida Bay

Ten Thousand Islands

Caloosahatchee River

Eastern Gulf of Mexico Estuaries

B Highly Abundant
Abundant

3 Ccommon

Blank

or Not Present

Rare, No Data Available,

44

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs




Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Charlotte Harbor

Tampa Bay

Suwannee River

Florida pompano

Trachinotus
carolinus

Month JFMAMJJASOND{JFMAMJJASOND|JFMAMJJASOND
Species/Life Stage
Gulf killifish A
S
Fundulus J
grandis L
E
Snook A
S
Centropomus J
undecimalis L
E
Bluefish A
S
Pomatomus J
saltatrix L
E
Bluerunner Al ] — —
S
Caran g ) —— ——
crysos L
E
Crevalle jack A | =l ]
S
caranx J | ——
hippos L
E
A
S
J
L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Charlotte Harbor

Tampa Bay

Suwannee River

Eastern Gulf of Mexico Estuaries

EE Highly Abundant
Abundant

C—1 Common

Blank

or Not Present

Rare, No Data Available,

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Month JEFMAMJJASOND|JFMAMJJASOND|[JFMAMJJASOND
Species/Life Stage
Gulf killifish A [ ]
S IS
Fundulus J I R ——
grandis L ———
E I
Snook A
s
Centropomus J
undecimalis L
E
Bluefish A C ] [ ]
s
Pomatomus J C— [ 1 rC |
saflatrix L
E
Bluerunner A —3 —3
S
Caranx J — — —
crysos L _
E
Crevalle jack A C ' [ J I
S
Caranx J — —3 —
hippos L
E
Florida pompano A I [ ]
S
Trachinotus J  —— —
carolinus L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Eastern Guif of Mexico Estuaries

I Highly Abundant
Abundant

C—1  Common

Blank

or Not Present

Rare, No Data Available,
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Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries
Choctawhatchee Bay Pensacola Bay Perdido Bay Mobile Bay
Month JFMAMJJASOND{JFMAMJJASOND{JFMAMJJASONDWJFMAMJJASOND
Species/Life Stage
Gulf killifish Al I
S | E— —/—//
Fundulus J 10 I ] [
grandis L| C/— —
E | EN—— C—/—
Snook A
S
Centropomus J
undecimalis L
E
Bluefish A [ ] L ) ]
S
Pomatomus J — ——— —
saltatrix L
E
Bluerunner A | —— — ——1
S
Caranx J —/ — I I
crysos L
E
Crevalle jack A ———3 | I —————1 —
S
Caranx J —— C— ] ——
hippos L
E
Florida pompano A — I
S
Trachinots — — —
carolinus . L
E
JFMAMJJASONDJUFMAMJJASOND|JFMAMJJASONDUFMAMJJASOND
Choctawhatchee Bay Pensacola Bay Perdido Bay Mobile Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Life Stage
HE Highly Abundant A - Adults
S - Spawning adults
e
EES  Abundant J- Juveniles
] commen L - Larvas
E - Eggs

Blank Rare, Na Data Available,
or Not Present
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Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Florida Bay

Ten Thousand IslandsiCaloosahatchee River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Cray snapper

Lutjanus
griseus

Pinfish

Lagodon
rhomboides

Sand seatrout

Cynoscion
arenarius

mrem>»mr~n>»mrsm>»

Spotted seatrout

Cynoscion
nebulosus

Spot

Leiostomus
xanthurus

Atlantic croaker

Micropogonias
undulatus

mre~wm>»XImrem>» mrs~somn >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Florida Bay

Ten Thousand Islands

Caloosahatchee River

Eastern Guif of Mexico Estuaries

EE Highly Abundant
Abundant

L common

Blank  Rare, No Data

or Not Present

Available,
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Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 3 (continued). Temporal distribution

Eastern Guif of Mexico Estuaries

Charlotte Harbor

Tampa Bay

Suwannee River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Gray snapper

Lutjanus
griseus -

—

Pinfish

Lagodon
rhomboides

Sand seatrout

Cynoscion
arenarius

‘| Spotted seatrout

Cynoscion
nebulosus

Spot

Leiostomus
xanthurus

Atlantic croaker -

Micropogonias
undulatus

mremPmrcO>» MECOMrSmn>»mMrOenrpmreon >

C—

I ]
— —

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Charlotte Harbor

Tampa Bay

Suwannee River

Eastern Gulf of Mexico Estuaries

HE Highly Abundant
Abundant

1 Common

Blank

or Not Present

Rare, No Data Available,
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Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Gray snapper

Lutjanus
griseus

Pinfish

Lagodon
rhomboides

Sand seatrout

Cynoscion
arenarius

Spotted seatrout

Cynoscion
nebulosus

Spot

Leiostomus
xanthurus

Atlantic croaker

Micropogonias
undulatus

mrecmPMO~O>» MO~ >mMmren >»mMmremn >mreomn>»

| ]
— 3

—

-

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Eastern Gulf of Mexico Estuaries

M Highly Abundant
Abundant

L common

Blank

or Not Present

Rare, No Data Available,

50

Life Stage

A - Adults

S - Spawning aduits
J - Juveniles

L -Larvae

E - Eggs



Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Choctawhatchee Bay Pensacola Bay Perdido Bay Mobile Bay
Month JFMAMJJASOND|VFMAMJJASOND|JFMAMJJASONDI[JFMAMJJASOND
Species/Life Stage
Gray snapper A —
S
Lutjanus J |0  E—— — I
griseus L .
E
Pinfish A
S
Lagodon J
rhomboides L
E
Sand seatrout A
S
Cynoscion J
arenarius L
E
Spotted seatrout A
S
Cynoscion J
nebulosus L
E
Spot A
S
Leiostomus J
xanthurus L
E
Atlantic croaker A
S
Micropogonias
undulatus L 1 I E ] i |
E

JFMAMJJASOND

JFMAMJJASONDIJFMAMJJASOND

JFMAMJJASOND

Choctawhatchee Bay

Pensacola Bay Perdido Bay

Mobile Bay

Eastern Gulf of Mexico Estuaries

Relative Abundance

BN  Highly Abund
Abundant
L—1 Common
Blank

ant

Rare, No Data Availabie,

or Not Present

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Florida Bay

Ten Thousand Islandsg|

Caloosahatchee River

Month

JFMAMJJASOND

JFMAMJJASOND

JEMAMJJASOND

Species/Life Stage

Red drum

Sciaenops
ocellatus

Striped mullet

Mugil
cephalus

Code goby

Gobiosoma
robustum

Spanish mackerel

Scomberomorus
maculatus

Gulf flounder

Paralichthys
albigutta

Southern flounder

Paralichthys
lethostigma

mrem>r»mMmrSmo>»PmMOSSOrPPmMmOcengrmMrsSn>2»MmMC-n >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Florida Bay

Ten Thousand Islands|

Caloosahatchee River

Eastern Gulf of Mexico Estuaries

HE Highly Abundant
Abundant

T3 Common

Blank  Rare, No Data Available,

or Not Present
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Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Charlotte Harbor

Tampa Bay

Suwannee River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Red drum

Sciaenops
ocellatus

Striped mullet

Mugil
cephalus

Code goby

Gobiosoma
robustum

Spanish mackerel

Scomberomorus
maculatus

Gulf flounder

Paralichthys
albigutta

oU

Southern flounder

Paralichthys
lethostigma

mremPMO-OGPRIMOS~>PPmMO~O>IMrSn>»mMmre-on>

[ J
—/— O

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Charlotte Harbor

Tampa Bay

Suwannee River

Eastern Gulf of Mexico Estuaries

Il Highly Abundant
Abundant

3 common

Blank

or Not Present

Rare, No Data Available,

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 3 (continued). Temporal distribution

Eastern Guif of Mexico Estuaries

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Red drum

Sciaenops
ocellatus

Striped mullet

Mugil
cephalus

Code goby

Gobiosoma
robustum

Spanish mackerel

Scomberomorus
maculatus

Guif flounder

Paralichthys [ 1 i
albigutta — o= =

Southern flounder l il )L '
Paralichthys I ] | [ — ]
lethostigma | | — — O— -

mrrc-cmrPmMmr~n>»mrCn»mreen>» MEe~n>»>mnmreson >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JEFEMAMJJASOND

Apalachee Bay

Apalachicola Bay

St. Andrew Bay

Eastern Gulf of Mexico Estuaries

B Highly Abundant
Abundant

T Common

Blank

or Not Present

Rare, No Data Available,

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 3 (continued). Temporal distribution

Eastern Gulf of Mexico Estuaries

Choctawhatches Bay Pensacola Bay Perdido Bay Mobile Bay
Month JFMAMJJASOND[JFMAMJJASOND|{JFMAMJJASOND[UFMAMJJASOND
Species/Life Stage
Red drum ( 18 — —
Sciaenops [ 1l [ | I ]
ocellatus —_ | —

Striped mullet

Mugii
cophalus

Code goby

Gobiosoma
robustum

mrecox»xmccn P MCCO M >» MO > Mo >

Spanish mackerel —/ —  —
Scomberomorus — — ——
maculatus

Gulf flounder —— | E— ———

Paralichthys I 1 [ 1 [ ]
abigutta — — [ — o

Southern flounder L ] l |l ]
Paralichthys [ ] f 1 ]
lethostigma (— o — o — s {— —

JFMAMJJASONDJVFMAMJJASOND|JFMAMJJASONDJFMAMJJASOND
Choctawhatchee Bay Pensacola Bay Perdido Bay Mobile Bay
Eastern Gulf of Mexico Estuaries
Relative Abundance Life Stage
B Highly Abundant A - Aduits
S - Spawning adults
Abundant J - Juveniles
C—J  common L - Larvae
E - Eggs

Blank Rare, No Data Available,
or Not Present
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Table 4. Data reliability :

Index to Table 4. Page location of data reliability table for each species and estuary.

Common and Scientific Name
Bay scallop (Argopectsn irradians)
American oyster (Crassostrea virginica)
Commeon rangia (Rangia cuneata)

Hard clam (Mercanaria species)

Brown shrimp (Penaeus aztecus)

Pink shrimp (Penaeus duocrarum)
White shrimp (Penasus setiferus)
Grass shrimp (Palaemonetes pugio)
Spiny lobster (Panulirus argus)

Gzllf Ztone crab (Menippe ;gdina) p. 59 p. 60
Stone crab (Menippe mercenaria)

Blue crab (Callinectes sapidus)

Tarpon (Megalops atianticus)

Alabama shad (Alosa alabamae)

Gulf menhaden (Brevoortia patronus)

Yellowfin menhaden (Brevoortia smithj)

Bay anchovy (Anchoa mitchilly

Sheepshead minnow (Cyprinodon variegatus)
Gulf killifish (Fundulus grandis)

Snook (Centropomus undecimalis)

Bluefish (Pomatomus saitatrix)

Blue runner (Caranx crysos)

Crevalle jack (Caranx hippos)

Florida pompano (Trachinotus carolinus)

Gray snapper (Lufjanus griseus)

Pinfish (Lagodon rhomboides)

Sand seatrout (Cynoscion arenarius)

Spotted seatrout (Cynoscion nebulosus)

Spot (Leiostomus xanthurus)

Atlantic croaker (Micropogonias undulatus)
Red drum (Sciaenops ocellatus)

Striped mullet (Mugil caphalus)

Code goby (Gobiosoma robustum)

Spanish mackerel (Scomberomorus maculatus)
Gult flounder (Paralichthys albigutta)

Southern lounder (Paralichthys lethostigma)

p. 63 p. 64

p. 65 p. 66

p. 67 p. 68
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Table 4. Data reliability

Eastern Gulf of Mexico Estuaries

Species/Life Stage

Florida

o
[ Y]
~<

Ten
Thousand
Islands

Caloosa-
hatchee
River

Charlotte
Harbor

Tampa
Bay

Suwannee
River

Apalachee
Bay

Bay scallop

Argopecten
irradians

American oyster

Crassosirea
virginica

Common rangia

Rangia
cuneata

Hard clam

Mercenaria
species

Brown shrimp

mr coO»imr <“O>»iMr -~Or>»IMC~O>»iMC~O>|Mr~n>»

ERERRRO0E0E AEEEIE CENEEE ENEEN EEEEN

AEREEE NEENE AN AN R | 6 6 6 &

C R Emp N BRI ROAm) Emibl B B B N NBICHCRCRORCRimEmy Rl RICRCRCRCHC

EEE RN NEEEE OO0 O &= =EEENO0O0000

LR N BN N Enimy EmpiCNCRCRCRCRICECRCRCNCAICNCE ROR RCHCRCRORD

C RO BONL B R B N NIONCR RO RICECRONCECRICRON NURCEY B B J B

EEEEERERRR COOOO0 | E |6 &6 6 66

Penaeus
aztecus
Pink shrimp
Penaeus
duorarum
. Ten Caloosa-
Florida Charlotte | Tampa [Suwannee|Apalachee
Thousand| hatchee h
Bay | islands | River | Habor | Bay | River Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
B Highly Certain A - Adults
S - Spawning adults
@  Moderately Certain J- JuF\)/enilesg
|| Reasonable Inference L - Larvae
E - Eggs
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Table 4 (continued). Data reliability

Eastern Gulf of Mexico Estuaries

Species/Life Stage

Apalachi-
cola
Bay

St.
Andrew
Bay

Chocta-
watchee
Bay

Pensacolg

Bay

Perdido
Bay

Mobile
Bay

Bay scallop

Argopecten
irradians

Crassostrea
virginica

American oyster

Rangia
cuneata

Common rangia

Hard clam

Mercenaria
species

Brown shrimp

mre«ym>»imr~«or»imMrcn> M SO>»ImMrc S>> mr <on>»

TR R EORML R R R EOM R R RN BICRCRCRCRCRmEnicinichl § JOR JO

Penagus
aztecus
Pink shrimp
Penaeus
duorarum
Apalachi- St. Chocta- . .
cola Andrew | watchee Pensacold P%rdldo MBoblle
Bay Bay Bay Bay ay ay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
M Highly Certain A - Adults
. S - Spawning adults
m  Moderately Certain J - Juveniles
O Reasonable Inference L - Larvae
E - Eggs
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Table 4 (continued). Data reliability

Eastern Gulf of Mexico Estuaries

Species/Life Stage

Florida
Bay

Ten Caloosa- Charlott
Thousand| hatchee Hart? e
Islands | River arbor

Tampa
Bay

Suwannee
River

Apalachee}
Bay

White shrimp

Penaeus
setiferus

Grass shrimp

pugio

Palaemonetes

Spiny lobster

Panulirus
argus

Blue crab

Callinectes
sapidus

Gulf stone crab

Nrocezzrploor—czr»lnrceczr»|jnorezesime«nd>|mr «on>

C RN RN R R RN RCESRCRCRCE B RON RORICNONCRCNCE N B B J |

HENNE EEEEN|NONNN NN SN RN

CRCRCRONCEL B N B N B NONmE B R1 B B B O RICHCRCHNCRCEL B B B QB

mimimiupnil B N B § BRI AR N N B0 § QOB NORICNORCRONCRL N B B QB

CRCR N N B R R NN RICESECRCRCR] B RON BORICHORCHNCNCEL R B 0 8

EEEEEIOOOO00EODOEED EEmES OO0COCO/AEEER

O0O00|I00000I00 m m N | &= &6 6 6|66 6 6|0 E N

Menippe
adina
Stone crab
Menippe
mercenaria
. Ten Caloosa- :
Florida |Thousand hitchsez Charlotte | Tampa |Suwannee|Apalacheg]
Bay Islands - | River Harbor Bay River Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
M Highly Certain A - Adults
S - Spawning adults
®  Moderately Certain J- Ju?,en"esg
[0  Reasonable Inference L - Larvae
E - Eggs
M - Mating
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Table 4 (continued). Data reliability

Eastern Gulf of Mexico Estuaries

Species/Life Stage

Apalachi-
cola
Bay

St
Andrew
Bay

Chocta-
whatchee
Bay

Pensacola
Bay

Perdido
Bay

Mobile

White shrimp

Penaeus
setiferus

Grass shrimp

Palaemonetes
pugio

Spiny lobster

Panulirus
argus

Blue crab

Callinectes
sapidus

Gulf stone crab

nwrez»jnreerinrezrlorsszr»imMmr ~“O>»mec 0>

OOO00|0OOO0|(E0EEE |(EEEEE|DOEOD|EEE E @

(I R R N RiwimimimEmBicNCRONCHORE & B B & RICRCRCRCRCRI B B § 8

EEEENCOODCO |&D 6 (NN 5NN

ENNENEE|CDOO000 (=0 NN E NN

EEERER|ICOO0O0 | MmO N S NN

EREER|COOCO0O |0 6 N E NN

Menippe
adina
Stone crab
Menippe
mercenaria
Apalachi- St Chocta-
pcola Andrew | whatchee Pensacola; Perdido | Mobile
Bay Bay Bay Bay Bay Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
B Highly Certain g l;dults
- Spawning adults
®  Moderately Certain J- JuF\)/enilesg
O Reasonable Inference L - Larvae
E - Eggs
M - Mating
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Table 4 (continued). Data reliability

Eastern Gulf of Mexico Estuaries

Species/Life Stage

Florida
Bay

Ten
Thousand
Islands

Caloosa-
hatchee
River

Charlotte
Harbor

Tampa
Bay

Suwannee
River

Apalachee
Bay

Tarpon

Megalops
atlanticus

Alabama shad

Alosa
alabamae

Gulf menhaden

Brevoortia
patronus

Yellowfin menhaden

Brevoortia
smithi

Bay anchovy

Anchoa
mitchilli

Sheepshead minnow

mr <o mME SCO>MEC~n>»ME~SO>IMEC “~“NO>[mMC <~0n>

EEEEEEEEEEOCOOO/@REREN | DN NSNS

CNCRONCRCRIONCEmEC IRl RORNCE ESNICRCRCNCRCRE B B B B BE USQCR QRO

CRCRCRCECRICRONCRORCRE BONCOR N AL JOAmy ORI N B B 0 B CH § J0)

DNCRCRCNCR] N RON BCR) ESECE ORIl Umimy Emii B B 0 B BI Om) QONC)

O0000|00000|00000|00000 | = 6 (NN EEE

CINCRCRCNCRICRCRCRORCIRE RORCE RURE SUONCHE RCRI R N N B B Enim} QN

Cyprinadon
variegatus
. Ten Caloosa-
Florida Charlotte | Tampa [SuwanneejApalachee]
Thousand| hatchee ;
Bay lslands | River | Haroor Bay River Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
M Highly Certain é - Adults
- Spawning adults
®  Moderately Certain J - Ju;\)/enilesg
O  Reasonable Inference L - Larvae
E - Eggs
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Table 4 (continued). Data reliability

Eastern Gulf of Mexico Estuaries
Apala- St Choctaw- . .
chicola | Andrew | hatchee |Pefsac0l3 Per;“ My
Species/Life Stage Bay Bay Bay
Tarpon Al ® O] O a m O]
S O] | | | | | |
Megalops J| ® ® ] O = m
atlanticus L ® = O | | O
E O] [ | | | O | | |
Alabama shad Al ® ] = | || w
S = | | | | |
Alloga J| m m O | | O]
aiapamae L & ] = | | [
E L] ] || O] || |
Gulf menhaden Al m ] ]} I} m O]
S | [ | ] | || |
Brevoortia J O ® = = = =
patronus L m & 0 = 0 u
E n [ | ] || L) O
Yellowfin menhaden A u [} [} n [ | |
) S | | | | || |
Brevoortia J| o u n | n u
E | | [ | | || || |
Bay anchovy A O ] O] ] d ]|
S | =] = L} O m
ot '3 g |2 |a |8 | =
L | ] m m O |
E [ L] L) L) a |
Sheepshead minnow A| O ® ® = ™ O
) S O C] O @ L} L]
Cyprinodon ;| | ® O 0 ® ®
varlegatus L D E D @ @ E
E O L] a ] | L]
Apala- St. Choctaw- . .
chicola | Andrew | hatchee Pensacola| Perdido | Mobile
Bay Bay Bay Bay Bay Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
B Highly Certain ~ A-Adults
i S - Spawning aduits
®  Moderately Certain J - Juveniles
O Reasonable Inference L - Larvae
E - Eggs
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Table 4 (continued). Data reliability

Eastern Guif of Mexico Estuaries

Species/Life Stage

Florida
Bay

Ten
Thousand
Islands

Caloosa-
hatchee
River

Charlotte
Harbor

Tampa
Bay

Suwannee
River

Apalachee)
Bay

Gulf killifish A | gd 1) L] 0] | L}
S O a (] @ m O ]
Fundu_/us J 0] m m ® & O &
grandis L| O O m ® ® O =
E O O ] ] ] O O]
Snook A m ad Od0 [ | = m =
S m ] O ] ] | | |
Centropomus | @ ® 0O ] & 0 =
undecimalis L E D D D E D E
E{ W ] O O T} O |
Bluefish Al W ]| | ] ] ]| O
S | [ | | | [ ] [ | | | |
Pomatomus J & = | Ol O & O
saltatrix L m ™ u ™ ™ & &
E | || | | | [ | 1] [ |
Bluerunner A [ O O ] O 1} i)
S | | | a [ ] | | O ||
Caranx J| ® O O ) | a ]
crysos Ll m | O | a O |
E | | O | | | O ||
Crevalle jack Al @ O (] m m O ]}
S [ ] [ | O || 1] [ | ]
,‘f?’anx J| ® o O m ] O =
'Ppos L] m u 0 = = O ]
E | | O | 0] O | |
Florida pompano A| W = n = L] L] ®
] S || | | [ | [ | | L] |
Trachinotus J o = ] ® | @ O
carolinus L ™ u u ™ ™ & &
E | | | | | ] [ | ] [ |
. Ten Caloosa-
Florida Thousand| hatchee Charlotte | Tampa [Suwannee]Apalachee
Bay | istands | Rier | Habor | Bay | Rver | Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
B Highly Certain A - Adults
) S - Spawning adults
®  Moderately Certain J - Juveniles
O Reasonable Inference L - Larvae
E - Eggs
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Table 4 (continued). Data reliability

Eastern Gulf of Mexico Estuaries

Crevalle jack

Caranx
hippos

Florida pompano

Apala- St. Choctaw- . .
chicola | Andrew | hatchee PenBsaa;OIa P%’:y'do MBO:;Ie

Species/Life Stage Bay Bay Bay
Gulf killifish Al O & O & O 0
S O O] O ] O ]
Fundulus J O ® O 0 | =
grandis Ll O = O ® O m
E O m O O] O ]
Snook A ] | ] ] [ | [ | | |
S | | | n [ | [ | ||
Centropomus 4| u u u u u
undecimalis L 0O u ™ ™ ™ ™
E Od | | ] | | ||
Bluefish A O O] C]] ] O] ]|
S O | | | | | | |
Pomatomus J O = ] = 0| &
saltatrix L 0O N ™ u ™ u
E O [ | [ | | | | | |
Bluerunner A O [ = [ ] L]
S O | [ | n | ] [ |
Caranx JI O ® & = ® ®
crysos Ll O = u n u =
E O | [ | | | | | ]
A | ] . O C| 0| |
S Od | | | [ | [ | ]
J O L] O C} L] ]
L O | | | | | | | |
E O | | | | | | | |
A ] = O] O} - |
S = | | | ] | |
J E]] = n ] = ]
L ] n | | | | | ]
E O] [ | | | | | ] ]|

Trachinotus
carolinus
Apala- St. Choctaw- . .
chicola | Andrew | hatchee Pensacola] Perdido | Maobile
Bay Bay Bay Bay Bay Bay
Eastern Guif of Mexico Estuaries
Reliability Life Stage
W Highly Certain ‘ g Adults
- Spawning adults
m  Moderately Certain J- Ju?/enilesg
| Reasonable Inference L - Larvae
E - Eggs
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Table 4 (continued). Data reliability

Eastern Guif of Mexico Estuaries

Species/Life Stage

Florida
Bay

Ten
Thousand
Islands

Caloosa-
hatchee
River

Charlotte
Harbor

Tampa
Bay

Suwannee
River

Apalachee
Bay

Gray snapper

Lutjanus
griseus

Pinfish

Lagodon
rhomboides

Sand seatrout

Cynoscion
arenarius

Spotted seatrout

Cynoscion
nebulosus

Spot

Leiostomus
xanthurus

Atlantic croaker

mr«mr|imMmC ~“O>»IMC S“SO>IMMCSO2>IMr~SO>|IMEC <S0N>
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C R ROREE RICRCRCRCRORICECNONCHCRICRORORORCN FOR N B BE NORCH §

_ Jmpmy Emil RORCN EmBiCRCEmNCNCR] RONOROESE] RORCN EmEiciCRCECNC)

Micropogonias
undulatus
Florida . Ten Caloosa- Charlotte | Tampa [Suwannee|Apalachee
Thousand| hatchee h
Bay Islands River Harbor Bay River Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
M Highly Certain A - Adults
S - Spawning adults
®  Moderately Certain J- JuF\J/eniIesg
0  Reasonable Inference L - Larvae
E - Eggs

65



Table 4 (continued). Data reliability

Eastern Gulf of Mexico Estuaries

Species/Life Stage

Apala-
chicola
Bay

St
Andrew
Bay

Choctaw-
hatchee
Bay

Pensacola
Bay

Perdido
Bay

Mobile

g

Gray snapper

Lutianus
griseus

Pinfish

Lagodon
rhomboides

Sand seatrout

Cynoscion
arenarius

Spotted seatrout

Cynoscion
nebulosus

Spot

Leiostomus
xanthurus

Atlantic croaker

mC &«m2»IMC~“MO>IMMC ~O>»MEC ~O>MMC~SOPPIME <O0>

[ NOROR RORE B NOR BORISEmBC RO EmR] RORCE BCRE NCWCOR BORICECENE §N

mECORCE BORE N BCN RORFCORORCECRORICEORORCEONE RORCOR RONL R RON RU

L JONCE JOR RORCE NORICECESRCNCRICRCRCRCECIRE NONCE RORL N RCR RO

[ JONCE §OR1 RORCE NCRICRCRCRCNCRImECRORCRCIR] RORCE ROML B BCR RO

| gupniuing] RORCRCQACRICRCRONCRCRICHCECRCRCE] NORCR NONE B BOR § |

[ JORCE ROR RORCR NCRICRCHCRCRCRICRCRORCRCE] NORCE Eui] § BCf B

Micropogonias
undulatus
Apala- St. Choctaw- . .
chicola | Andrew | hatchee Pensacolal Perdido | Mobile
Bay Bay Bay Bay Bay Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
B Highly Certain - A - Adults
S - Spawning adults
B  Moderately Certain J- Jue/enilesg
(| Reasonable inference L - Larvae
E - Eggs
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Table 4 (continued). Data reliability

Eastern Gulf of Mexico Estuaries

Species/Life Stage

Florida
Bay

Ten
Thousand
Islands

Caloosa-
hatchee
River

Charlotte
Harbor

Tampa
Bay

Suwannee
River

Apalachee
Bay

Red drum

Sciaenops
ocellatus

Striped mullet

Mugil
cephalus

Code goby

Gobiosoma
robustum

Spanish mackerel

Scomberomorus
maculatus

Gulf flounder

Paralichthys
fethostigma

Southern flounder

mremn>|mren»|mrend»|mren>lmrecons|me<n>»
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CRORCE NORY BUNCE BNl N BOR NORICNORCHONOR RORCE FORCRCORCNCIRD

Paralichthys
albigutta
Flori Ten Caloosa-
orida Thousand| hatchee Charlotte | Tampa [Suwannee|Apalachee
Bay islands River Harbor Bay River Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
B Highly Certain A - Adults
S - Spawning adults
®  Moderately Certain J- Ju?/enilesg
O  Reasonable Inference L - Larvae
E - Eggs
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Table 4 (continued). Data reliability

Eastern Gulf of Mexico Estuaries

Species / Life Stage

Apala-
chicola
Bay

St
Andrew
Bay

Choctaw-
hatchee
Bay

Pensacola
Bay

Perdido
Bay

Mobile

g
~<

Red drum

Sciaenops
ocellatus

Striped mullet

Mugil
cephalus

Code goby

Gobiosoma
robustum

Spanish mackerel

Scomberomorus
maculatus

Guif flounder

Paralichthys
lethostigma

Southern flounder
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Paralichthys
albigutta
Apala- St. Choctaw- i .
chicola | Andrew | hatchee |Pensacola Perdido | Mobile
Bay Bay Bay Bay Bay Bay
Eastern Gulf of Mexico Estuaries
Reliability Life Stage
B Highly Certain A - Adults
S - Spawning adult
®  Moderately Certain J- Ju?/e\r(riklesg o
O Reasonable Inference L - Larvae
E - Eggs
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Index to Table 5: Page location of presence/absence table for each species and estuary.

Table 5. Presence/absence of 36 species in Eastern Gulf of Mexico Estuaries®.. -

Common and Scientific Name

Bay scallop {Argopectan irradians)
American oyster (Crassostrea virginica)
Common rangia (Rangia cuneata)
Hard clam (Mercenaria species)
Brown shrimp (Penaeus aztecus)
Pink shrimp (Penaeus duorarum)
White shrimp (Penasus setiferus)
Grass shrimp (Palasmonetes pugio)
Spiny lobster (Panulirus argus)

Gulf stone crab (Menippe adina)
Stone crab (Menippe mercenaria)
Blue crab {Callinectes sapidus)

p. 70

.p.71'

Tarpon (Megalops atlanticus)

Alabama shad (Alosa alabamas)

Gulf menhaden (Brevoortia patronus)
Yellowfin menhaden (Brevoortia smith)

Bay anchovy (Anchoa mitchilli)

Sheepshead minnow (Cyprinodon varnegatus)
Gulf killifish (Fundulus grandis) p. 72
Snook (Centropomus undacimalis)
Bluefish (Pomatomus saltatrix)

Blue runner (Caranx crysos)

Crevalle jack (Caranx hippos)

Florida pompano (Trachinotus carolinus)

p. 73

Gray snapper (Lutjanus grisaus)

Pinfish (Lagodon rhomboides)

Sand seatrout (Cynoscion arenarius)
Spoftted seatrout (Cynoscion nebulosus)
Spot (Leiostomus xanthurus)

Allantic croaker (Micropogonias undulatus)
Red drum (Sciaenops ocellatus)

Striped mullet (Mugil cephalus)

Code goby (Gobiosoma robustum)

Spanish mackerel (Scombsromorus maculatus)
Gulf flounder (Paralichthys aibigutta)
Southern flounder (Paralichthys lethostigma)

p. 74

p.75

*Table 5 was revised in December 1990. This copy differs slightly from earlier printings.
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Table 5. Presence/absence of 36 species in Eastern Gulf of Mexico estuaries (revised 12/90).

Florida Ten Thousand :::::::' Charlotte Tampa Suwannee |Apalachee
Bay Islands River Harbor Bay River Bay
Species T t;l 3 T l\\l{l 3 T ':jd * T Ii‘A 3 T xl 3 T M 81T I‘NJII 3
Bay scall A ST : , S
e 9 vy YA Y Loy oy i
[r9opec N R A VNN A Vo
Lo N A YN A A & A
E VIR A L S| J ¥ o ¥ 4 VR
American oyster A 'R B N o v A v N v N
Crosscsres VIl NI N I A
viiiea L YR NN NN v vod
: R R B A A
;r;rr;?:rangla 3 :}} :,, j :ll : 3 :}} I \], :j" , j
cuneata Ll ANy I Y A
E| A NN K A AN o RIS 15 S N L
Hard clam /s\ j j :jj :)1
Mercenaria
, J N v v v
species L J v J J
E 3 'l v v
Brown shrimp /s\ VoA AT : R o
Penaeus R o - :
Jd A A A A v o oA 5
aztecus B9V L
Pink shrimp g - o v
Penagus
J SR v AN ¥ v N v 4 N o N N
duorarum IR BRI R NN J J
White shrimp /s\ L i - LN A NoA
Penaeus o : Ny S S
: J oo AN A
setiferus U i
el s } T b e it T .
Grass shrimp gv :j? v :jl j v :ﬁ N :J/ :j :II j v j j ¥ :l/ :J/
Pal.
el NN R R ) e A A e B A A R A
L N oY v A ¥ v o+ N oY SR v o
El N | NNl J J 3 J 3 J
Spiny lobster a J v Vi *f -
Z;agr::;l:rus I’_ v v A _q
S
Gulf stone crab a :ll *j :5 *\5
Menippe
: J v oA v N
adina L VI VI
S v v_d
=W I ] SIS
Menippe
i J oA ¥ A y oA ¥+ A SR v i
mercenana d v v ¥4 A YRR T T A B
S ¥_ NN ¥4 NV v N N
- ER SRS AR R R A R E R RN
o oates IR IR Y N N R R N N
L ¥ o N Y v oo v oy v oy v i
S y y v _ N NN N N NN
T M S[T M S|T M *|T M S|T M S|T M S|T M S
Florida Ten Thousand ﬁ:ges:' Chariotte Tampa Suwannee | Apalachee
Bay Islands River Harbor Bay River Bay
Legend:
T = Tidal fresh zone A = Aduit + = Species/iifestage is present
M = Mixing zone S = Spawning aduit Blank = Species/lifestage is not present
S = Seawater zone J = Juvenile
* = Salinity zone is not present L = Larvae-
E = Egg 70

M = Mating



Table 5, continued.

Presence/absence of 36 species in Eastern Gulf of Mexico estuaries (revised 12/90).

Apalachicola | St. Andrew | Choctaw- Pensacola Perdido Mobile
Bay Bay hatchee Bay | Bay Bay Bay
Species T M s]T M S|T M S|T M S|T M ST M S
Bay scallop A N A oA e
Argopecten 3’ :11 1‘5 j j g :
irradians U Ny v o : i
R R A § R T
Armeri
e B R R R B §
virginica y v v v oA NV Vo v oy
s B e I s e B B e
E PR DR R MR R R
cuneata U ¢ \f ' «j«[ ' Vo ' ‘1 BE “/ VN
g . it oyl v y
Hard ct
et - BN
species L y Y R
E y Y v o N
Brown shrimp g NN NN VoA AW v A
Penasus - ' . R
N IR e A R O 4 B N oA
aztecus ooVl A Vo i N
Pink shrimp A ERIEEEEE Y R R R v
Penaeus
. J SRR IRV AR Y v 9y v o4 vy i
duorarum L J NS NI J v J oA Jo3
White shrimp g v \}. ¥ ~J NN \].;‘j, N 3 5 Y
s A A I A VI A A NNV
B I AR B | A R R
Potaomonetes Wl N N[V N N[V N V[V NN vy
L v SR} SR, SR v N
E vy i N N N W v o v_ 3
Spiny lobster A v
Panulirus ’:1
argus
L
S| 7 .
Gulf b A v v oA v 4 v v v oy v oy
presaind * R AR B N N R N N
s N Vo J N v o v N v o
L v i N oW N N v ¥ N N v oV
S y_ N N W N N R NN N N
Stone crab A v 4
Menippe. 'r jll j
mercenaria L VN
S ¥ N
Blue crab ALYy ¥ N[ ¥ F ¥ ¥ N[V 7 AN VAN AN
Callinectes IR Y I Y VR Y AV B N IV N A
sapidus AR AR HE 22 R NV ER R B RN Vo
S N ¥ v ¥ J y J
T M ST M ST M ST M S|T M S|T M S8
Apalachicola | St. Andrew | Choctaw- Pensacola | Perdido Mabile
Bay Bay hatchee Bay | Bay Bay Bay
Legend: ,
T = Tidal fresh zone A = Adult = Speciesflifestage is present
M = Mixing zone S = Spawning adult Blank = Species/lifestage is not present
S = Seawater zone J = Juvenile
L = Larvae
E=Egg 71

M = Mating




Table 5, continued. Presence/absence of 36 species in Eastern Gulf of Mexico estuaries (revised 12/90).

Florida Ten Thousand I?aatl:t?::- Charlotte Tampa Suwannee |Apalachee
Bay Islands River Harbor Bay River Bay
Species T M SITM sS|ITM*|TM sIlT M sIT M s|lTtT M s
Tarpon AN Ao I 7d A e wl:lt Vo NN A Y YA
Megalops S T FRE ‘. o o
- JA A A A A N [N Y VY A Y
adanticus 1. LN e N o J J
Alabama shad g :j MR
Alosa
J NN
alabamae L NI
E y
Gulf menhaden ls\ ' : e = & TR RNRTE CEEE R A v oy
Brevoortia ' o s A ' '
= v ViV NN NN Y Y AN
patronus L : L I S A 3
Yellowfin menhaden g v o v oW ¥
Brevoortia
ithi JV 4 A S VA S AR A R Y S AR
smith R M J v
Bay anchovy AN A TN NN A LN NPT AP A R
Anchoa SN Y NN A BT | A A | B B v
mitehil JA A A A VI Y Y Y A Y Y VYN
I RIEL A I Y O R oY b Dy VoA CAeA
ISR S Y R SR N AN s IR A A C e A ) A
Sheepsheadminnow A| ¥ ¥ V| ¥ § V[ 4 N oA N[ A AV VA v W
Cyprinodon I A TR A A B BV B SV R IV RV A v
variegatus JA A AN N NN S A R A A I A RV A A
L N oW NV YN NN VA N AN v oy
E NN N N[N o N oV NN VNN NN ¥ N
Gulf killifish Al N TN A NV AT AN I YA
Funduius Si v A AN A N N A A A NN Y N Y
grandis L I o e B B 1 TR AR S 5 A SN Y Y B S
LEA A N 4 Noayr AT A AP N AN
El VN N N A NI b N N Y N NP Y N Y Y
Sriook g N NN :jl N o v :ll j ¥ ‘j :J, NN NN N
Centropomus
decimali JN Y AN N NN R AV B
undecimals | VERVERNE IV IV R
E y N Y N A
Bluefish g v oA v oA ¥ NN ¥
P ) E
biviiniviont ] Y B v J VoA
E| '
Blue runner A v ¥ v v v
C S
cryson : v v v v
E
Crevalle jack A v. v AR vy oV N v R YR
Caranx S
E
Florida pompano A v J ¥ v v ¥
Trachis s
caroling ] v v V|99 v y
E
TM SITM ST M +«|]T M S|[T M S|T M S|T M S
Florida Ten Thousand E::::es:' Charlotte Tampa Suwannee | Apalachee
Bay Islands River Harbor Bay River Bay
Legend:
T = Tidal fresh zone A = Adult v = Species/lifestage is present
M = Mixing zone S = Spawning adult Blank = Species/lifestage is not present
S = Seawater zone J = Juvenile
* = Salinity zone is not present L = Larvae

E = Egg 72



Table 5, continued. Presence/absence of 36 species in Eastern Gulf of Mexico estuaries (revised 12/90).

Apalachicola | St. Andrew | Choctaw- Pensacola | Perdido Mobile

Bay Bay hatchee Bay | Bay Bay Bay
Species T M S|IT M S|IT M 8S|T M 8| T M S| T M_ S
Tarpon Al AL VAT VA VAR ¥ vy
Megalops s ! ;

- N AR S T 1 A I S SF B
. MR MER e J
Alabama shad /s\ j V¥ ¥ 3V 3V 3
il RN RANAR I RO

L
El v
Gulf menhaden ls\ VoA o AN A B e R o Y ARV Y
Brevoortia o . i
Jiof VoA VoA A AR oA
patronus L N I R R
£l = | o v
Yellowfin menhaden A
Brevoortia s
smithi J
L
E
Bay anchovy AN TN AT AT, A AP AP AT A
Anchoa Slr NN N A NN N WAoo NTA
mitchilli N R O R A IR VAR RN T AR 2 (O ARER S B AR S
L ool A N oAb o A oA Voo
= R R MR 0 S A5 B A A I
Sheepsheadminnow Al ¥ v V[ Vv ¥ V[ ¥ ¥ [V ¥ ]V ¥ | ¥ & 4
ikl IV R I I T I A | N
varegats TEVERVERNVE BVEEN VY I VN N N N R N
ElV ¥ NIy N 4|3V ¥ 4| ¥ NV N N[
Gulf killifish Al AT A N[N A NN
Fundulus S RN A A R A S
grandis SN A AR AN A A A A oy
LN 3 v Yy VY NN Y VR
RV S A N I R S R R A v
Snook Al ¥ 4 N '
Centropomus S
undecimalis J
L
E
Bluefish A v oo oo
P S :
sotatty IR I v v N
E
Blue runner A v v v v v v
C S
cryoon ] v Y J N y v
E
Crevalle jack A N v v vy v ¥V oY v )
Caranx s
hippos i ¥y v ¥ o v ALY 4 d VoV
E
Florida pompane A v v N N v N
Trachinotus S v
carolinus J v v oY v oW v A
L v
E v
T M SIT M S{T M S|T M S|T M SIT M S
Apalachicola | St. Andrew - | Choctaw- Pensacola | Perdido Mobile
Bay Bay hatchee Bay | Bay Bay Bay
Legend:
T = Tidal fresh zone A = Adult v = Species/lifestage is present
M = Mixing zone S = Spawning adult Blank = Speciesf/lifestage is not present
S = Seawater zone J = Juvenile
L = Larvae

E-Egg 73



Table 5, continued. Presence/absence of 36 species in Eastern Gulf of Mexico estuaries {revised 12/90).

Florida Ten Thousand ::tlghoz:- Charlotte Tampa Suwannee | Apalachee
Bay Islands River Harbor Bay River Bay
Species T M ST M SITM *|TMS|[TMSITMS|T M S
Gray snapper g ' ; : A BRI R
e N A L S AN B EEIE AV R TS R AN A BN
L o ; '
Pinfish ALY v W v oA N oA A KB N
Lagodon [V RRNEY IV ERNEY IV N R e R R AR T
é. J v 4 v 4 v v W v
Sand seatrout R A R R R R R A v
Cynoscion R R AV A Y ey v
arenanus L| JooodE N o IR R N
il I R S BN B N R R B A
Cynoscion
J v oW NN YA v N v NN A N NN
nebulosus L v NEENE I N N NI Vo v oA
E N od[ NN *1 vy ¥ Nl NN N
Spot /s\ ':.:-iiﬁ A ‘f + NN~ A N
Leiostomus o A
Ji- v AL A NN AN A A A N N W
xanthurus 'E' | .. =yl N N v N
Atlantic croaker g T AN v v
Micropogonias v A A O L I D IR A I v
lE- vy ¥
Red drum g ¥ A 4Ny ¥ :f/ vy j v j v :I;
Sciaenops . R b ) N .
Jf oA B e T A NooA AN oA PN N
ocellatus L V| ood AN SR T SR I D R AN BN
E T TR o &4 o N N
Striped mullet g v 9 vV V[ VA AR A N Y A Y B B Y B B A Y
Mugi X IRV AN IR A D VAN A R A A A N I A
cephalus 'E‘ 3 J J J
Code goby A ¥ A N NN A N VA NN v < NN
Gobosoma 5 Y Wy Y Yy Y VA IV IR I B
robustum TR R A R RN Vo N
E v oy N N v A A v & NN R
Spanish mackerel /S\ v N Y, N N W v N N oW
,f,f,",_.’ﬂ,’;ﬁg’"""‘sivvdvv v Y e R
E
Gulf flounder /S\ v oJ v 9 v v q v oA v oA v i
Par.alichrhys J VI N N N N
albigutia by Y VNN
Southern flounder g v v oV VN ViV N AN Ny
Paralichthys J J N N N N N N N A
lethostigma é NI J J NI
T M SIT M ST M *ITMSITM S|ITM S T M s
Florida Ten Thousand S:tlgf?::‘ Charlotte Tampa Suwannee | Apalachee
Bay Islands River Harbor Bay River Bay
Legend:
T = Tidal fresh zone A = Adult V = Speciesflifestage is present
M = Mixing zone S = Spawning aduit Blank = Species/lifestage is not present
S = Seawater zone J = Juvenile
* = Salinity zone is not present L = Larvae

E = Egg 74



Table 5, continued. Presence/absence of 36 species in Eastern Guif of Mexico estuaries (revised 12/90).

Apalachicola | St. Andrew | Choctaw- Pensacola | Perdido Mobile

Bay Bay hatchee Bay | Bay Bay Bay
Species T M S{T M $|T M s|T M S/ T M SIT M s
Gray snapper g v o4 VoA N A N oA A
oodns N AR R R RO R I R

E :

Pinfish A N V[N VA vV NV 4 VY N AT VA
Lagodon ﬁ

. S S A I A A B I R A R A N ) v
rhomboides L Nl N N e N R S B B J
Sand seatrout g 1y 1{1 j v j X-"I ijt“j :Jjj \I j :!I
Cynascion | EERRTAEE BV VRN IR R AN B § IV B IV I
arenarus L ¥ N AR A ¥oAlN AN

E ‘ N A 4 N N ¥ A N
Spotted seatrout ALY N VY A N[NV N NN T NN A AN
Cynoscion /I AR 1 PRI VR Y VRV S VR
nebulosus 1A NI Vo J o NIV

E N NN v v ¥ v
Spot é v A N N[N N A YA VoA A
Leiostomus '

A oA pEd AN A A Y A SV A R A A
xanthurus L J NEERE T D ER A B N B VoA
Atlantic croaker g R AR v N v N Y v v
Micropogonias 3y y VN N N[V ¥ N[N ¥ NV N N[V v
undulatus Hood A Vo N N Vo NI
Red drum g ¥y j NN A A j N A }{ v N
Sciaenops N R N B B R A R L EO B N i IRV A R
ocelatus T S R A R AN AR | I 2

E + ¥ v ¥l A ¥
Striped mullet IS\ VA NN A AN AT A NV AN FTA
Mugil IR IR I I I
cephalus L U 2 B A B A R A R
=R AR S TRE R S SINER R
Gobiosoma

JA A N A AN YN NN
robustum AN NN BN I NS I A

E v 3 v 4 N N ¥y
Spanish mackerel A N v v v 4 v o4 N W v N
Scomberomorus S
maculatus ﬂ v 4 v o4 v N v < v v

E
Gulf flounder g R v v oW ¥ d N W ¥y <
Paralichthys

; J v o9 v vy o v N ) v o
albigutta iV J N J J N
Southern flounder g N ¥ NN N NN N AN A NN N A YA
Paralichthys

. N N B R A A B B o Y Y I A R A

fethostigma N N A A T R A I A
}

T/‘l M S{T M S I TM SIT M SITM S| T M S

Apalachicola | St. Andrew - | Choctaw- Pensacola | Perdido Mobile

Bay Bay hatchee Bay | Bay Bay Bay
Legend:
T = Tidal fresh zone A = Adult = Speciesfiifestage is present
M = Mixing zone S = Spawning aduit Blank = Species/lifestage is not present
S = Seawater zone J = Juvenile

L = Larvae
E= Egg 75
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Appendix 1. Guif of Mexico ELMR Species List

Scientific Name

Common Name

Argopecten irradians
Crassostrea virginica
Rangia cuneata
Mercenaria species
Lolliguncula brevis
Penaeus aztecus
Penaeus duorarum
Penaeus setiferus
Palaemonetes pugio
Panulirus argus
Callinectes sapidus
Menippe adina

Menippe mercenaria
Carcharhinus leucas
Megalops atlanticus
Alosa alabamae
Brevoortia patronus
Brevoortia smithi
Dorosoma cepedianum
Anchoa mitchilli

Arius felis

Cyprinodon variegatus
Fundulus grandis
Menidia species
Centropomus undecimalis
Pomatomus saltatrix
Caranx crysos

Caranx hippos
Trachinotus carolinus
Lutjanus griseus
Archosargus probatocephalus
Lagodon rhomboides
Bairdiella chrysoura
Cynoscion arenarius
Cynoscion nebulosus
Leiostomus xanthurus
Micropogonias undulatus
Pogonias cromis
Sciaenops ocellatus
Mugil cephalus
Gobiosoma robustum
Scomberomorus maculatus
Paralichthys aibigutta
Paralichthys lethostigma

bay scallop
American oyster
common rangia
hard clam

bay squid *
brown shrimp
pink shrimp

white shrimp
grass shrimp
spiny lobster t
blue crab

gulf stone crab
stone crab 1

bull shark *
tarpon

Alabama shad
gult menhaden
yellowfin menhaden
gizzard shad *
bay anchovy
hardhead catfish *
sheepshead minnow
gulf killifish
Atlantic silversides *
snook

bluefish

blue runner t
crevalle jack
Florida pompano
gray snapper
sheepshead *
pinfish

silver perch *
sand seatrout
speckled seatrout
spot

Atlantic croaker
black drum *

red drum

striped mullet
code goby
Spanish mackerel
gulf flounder
southern flounder

* These eight species are included in the Western Guif of Mexico data base and Texas ELMR report, but are not
included in this report. Data for these species in Eastern Gulf of Mexico estuaries are now being compiled.

1 These four species are included in the Eastern Gulf of Mexico data base and this report, but are not inciuded
inthe ELMR Texas report. Data for these species in Western Gulf of Mexico estuaries are now being compiled.
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Appendix 2. ELMR Gulf of Mexico Estuaries

Estuary State

Eastern Guif of Mexico (13 estuaries):

Florida Bay Florida
Ten Thousand Islands Florida
Charlotte Harbor Florida
Caloosahatchee River Florida
Tampa Bay Florida
Suwannee River Florida
Apalachee Bay Florida
Apalachicola Bay Florida
St. Andrew Bay Florida
Choctawhatchee Bay Florida
Pensacola Bay Florida
Perdido Bay FloridasAlabama
Mobile Bay Alabama

Central Gulf of Mexico (9 estuaries):

Mississippi Sound Alabama/Mississippi
Breton/Chandeleur Sounds Louisiana
Lake Borgne Louisiana
Lake Pontchartrain Louisiana
Mississippi River Louisiana
Barataria Bay Louisiana
Terrebonne/Timbalier Bays Louisiana
Atchafalaya and Vermilion Bays Louisiana
Calcasieu Lake Louisiana

Western Gulf of Mexico (9 estuaries):

Sabine Lake Louisiana/Texas
Galveston Bay Texas
Brazos River Texas
Matagorda Bay Texas
San Antonio Bay Texas
Aransas Bay Texas
Corpus Christi Bay Texas
Laguna Madre Texas
Baffin Bay Texas
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Appendix 3. National Estuarine Inventory map of Mobile Bay
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Appendix 4. Blue crab species profile.

Blue crab
Callinectes sapidus

Adult
{from Perry et al. 1984)

Common Name: bilue crab
Scientific Name: Callinectes sapidus

Other Common Names: common edible crabs,
edible blue crabs, jimmies, she crabs, sooks, sallies,
spongers, sponge crabs, soft shells, soft shelled
crabs, hard crabs.

Classification

Phylum: Arthropoda

Class: Crustacea

Order: Decapoda

Family: Portunidae
Value
Commercial: The commercial value of the blue crab
fishery in the eastern Gulf of Mexico is difficult to
estimate (Perry et al. 1984). Many blue crab fisher-
men use unsurveyed market channels, leading to
under-reporting of landings. Nearly 78 millionpounds
of biue crab, valued at $30.7 million, were reported
from the Guif Region in 1988 (U.S. NMFS 1989).
Reported landings for Florida's west coast fishery
from 1960-1980 contributed an average of 41% of
the Gulf landings, while Alabama landings have
fluctuated around an average of 5% of the Guif
landings for the same time period (Perry and Mcll-
wain 1986). Based on landings from 1951-1976,
crab pots accounted for 99% of the Florida and
Alabama harvest, while trawis accounted for the
remaining 1% (Perry et al. 1984). Alabama has a 4-
inch minimum carapace width harvest restriction
while Florida has a 5-inch restriction (Perry et al.
1984). Landings are believed to be totally consumed
by the domestic market. The main commercial
outlets for blue crabs are seafood restaurants and
retail seafood markets. Approximately 75% of the
hard crab landings are sold as processed product,

the other 25% are probably sold live for boiling or
steaming (Perry et al. 1984). The blue crab fishery
also supports a small soft shell crab industry which
meets local demand for fresh soft shell crabs.

Recreational: Blue crabs support a large recrea-
tional fishery. They are taken in estuaries and

nearshore Gulf waters by dip nets, baited lift nets,
baited strings, “fold-up™traps, crab pots, and recrea-
tional shrimp trawls. Estimates for recreationalland-
ings vary widely, ranging from 4% of the commercial
landings in Mississippi in 1971 {Herring and Christ-
mas 1974) to 400% of the commercial landings in
Louisianain 1968 (Lindalland Hall 1970). No reliable
estimates are available for Alabama or the west
coast of Florida. Smaller crabs are considered o be
excellent bait for sport fishes, especially for red drum
(Sciaenops ocellatus).

Indicator of Environmental Stress: Blue crabs are

sensitive to low dissolved oxygen (DO) conditions
common to estuaries during the summer (Carpenter
and Cargo 1957). Mass mortalities have been re-
ported to be associated with low DO estuarine water
masses (May 1973). Survival times of 2 hours (h) at
0 parts per million (ppm) DO, 32° C and 13 parts per
thousand (ppt) salinity and 4.3 h at 0 ppm DO, 25° C
and 13 ppt salinity have been reported by Lowery
and Tate (1986). The occurrence of dead crabs in
traps is fairly common during warm water conditions.
Fishermen usually remedy the problem by moving
their traps into shallower water to avoid any low DO
water layers. Mortalities of blue crabs have also
been related to extreme cold and sudden drops in
water temperature (Couch and Martin 1982, Van
Engel 1982). Blue crabs are also extremely sensitive
to chemical poilution. Kepone releasedintothe James
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- Blue crab species profile, continued.

River, Virginia from 1950-1975 negatively affected
the fishery by lowering landings and juvenile crab
abundance (Van Engel 1982). Kepone concentra-
tions of 0.50 and 0.75 parts per billion (ppb) were
sublethal to blue crab zoeae, whereas 1.0 ppb low-
ered the juvenile crab survival rate to 5%, compared
with 22% in the control group (Bookout et al. 1980).
The 96 h LC50 of kepone to juvenile blue crabs was
greater than 210 ppb (Schimmel and Wilson 1977).
Mirex has been reported to be toxic to blue crab
zoeae at concentrations of 1 and 10 ppb, whereas
0.01 and 0.1 ppb were sublethal (Lowe et al. 1971,
Bookout and Costlow 1975). Juvenile biue crabs (27
mm carapace width) died following several days of
exposure to DDT concentrations greater than 0.5
ppb (Lowe 1965). Mass mortalities of blue crabs
occurred in South Carolina, North Carolina, and
Georgiain 1966; pesticides were speculatedto have
been responsible (Newman and Ward 1973).

Range :

Qverall: Blue crabs range from Nova Scotia to North-
ern Argentina, and the coastal waters of Europe,
including the Mediterranean (Williams 1974). They
are present throughout the entire Gulf of Mexico
(NOAA 1985).

Within Study Area: Blue crabs inhabit estuaries and
nearshore waters of the Alabama and Florida Guif
coast (NOAA 1985).

Life Mode

Blue crabs spend most of their lives in estuaries and
nearshore Gulf waters. Eggs are carried by females
{sponge crabs) until hatching. Zoeae are planktonic
and megalop larvae are free swimming. Juveniles
and adults are demersal (Dudley and Judy 1971,
Steele 1982, Millikin and Williams 1984, Perry et al.
1984, Van den Avyle and Fowler 1984, Williams
1984).

Habitat

Type: Zoeae are neritic to oceanic in polyhaline to
euhaline waters. Megalopae are oceanic and/or
neriticto estuarine in euhaline to mesohaline waters.
Juveniles inhabit oligohaline to euhaline subtidal
estuarine habitats. Adult males are estuarine and
riverine inhabitants of subtidal freshwater to polyhal-
ine habitats. Aduit females are subtidal inhabitants
of euhaline to mesohaline estuarine waters (Steele
1982, Millikin and Williams 1984, Van den Avyle and
Fowier 1984, Williams 1984).

Physical/Chemical Characteristics: Tolerant of ex-

tremes, blue crabs have been reported from fresh-
water to hypersaiine lagoons (0 - 50 ppt) and from 3
-35° C (Vanden Avyle and Fowler 1984). Hatching

occurs in high salinity waters around 23 to 30 ppt
near river mouths, inlets, and nearshore coastal
waters (Millikin and Williams 1984). In laboratory
experiments, successful hatching did not occur be-
low 20 ppt (Costiow and Bookout 1959). Zoeal
stages are present at 20 ppt or greater, while mega-
lop larvae are found in less saline waters (commonly
2-21 ppt) (Costlow and Bookout 1958). The optimal
salinity and temperature combination for zoeal and
megalopal development was 30 ppt and 25° C
(Bookout et al. 1976, Costlow 1967). Juveniles are
euryhaline. Adult males are usually found at < 10 ppt
and are more tolerant of temperature extremes than
are adult females. Aduit females generally inhabit
the more saline lower reaches of estuaries, except
when they migrate to the middle and upper reaches
to mate. Blue crabs may burrow and become inac-
tive at 5° C. They are also less tolerant of low
salinities at high temperatures, and of high salinities
at low temperatures (Millikin and Williams 1984, Van
den Avyle and Fowler 1984, Williams 1984).

Migrations and Movements

Migrations within estuarine systems are related to
phases of the life cycle, season, and to some extent
habitat preference. Larvae hatch and develop in
higher salinity waters as they drift with currents.
During this planktonic stage movements can be
extensive inthe open Gulf. Megalopae are recruited
back into the estuaries. Juvenile stages of both
sexes migrate upstream into lower salinity waters
where they feed in shallow waters (Van Engel 1958).
Immature females approaching their terminal molt
migrate to low salinity waters to seek out mature
males for mating (Millikin and Williams 1984). These
migrations are especially heavy during the spring.
Soon after mating, adult females initiate migrations
back to higher salinity waters (Millikin and Williams
1984). Similarly, during cold water months, females
migrate into higher salinity areas associated with
deeper portions of estuaries, mouths of estuaries,
and nearshore Guif waters. Following mating, adult
females also migrate along the Guif coast of Florida
and Alabama in a northerly direction, whereas adult
males usually remain in the estuaries and do not
migrate appreciably between estuaries (Oesterling
1976).

Reproduction
Mode: Blue crabs are dioecious and reproduce
sexually (Williams 1965).

Mating and Spawning: Mating occurs from spring
through fall in low salinity waters. Females usually
mate once while in the soft shell stage during their
pubenrtal orterminal molt. The femaies are extremely
vuinerable to cannibalism and predationduring these
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molts. As a result, the recognition of amorous males
is fairly important. Females approaching theirpuber-
tal or terminal molts initiate mating behavior upon
recognition of a mature male via olfactory and visual
stimuli(Teytaud 1971). Malesrecognize the females
via a pheromone that triggers male mating behavior
(Gleeson 1880). Copulationoccurs while the female
molts. During the female’s molt, the male protects
her by grasping her with his first pair of walking legs
and “cradle-carries” her in an upright position under-
neath him. Males transmit their spermatophores by
tube-like pleopods into the female’s seminal recep-
tacle (Cronin 1947). The sperm are stored in the
seminal receptacle until fertilization; inseminated
females can retain viable sperm for at least one year.
Fertilization is accomplished by passing the eggs
from the ovaries to the seminal receptacles before
being extruded onto the females’ pleopods. Egg
extrusiononto the pleopods may be completed within
2 h (Van Engel 1958). Spawning typically occurs
within two months after spring and summer matings,
but may be postponed until the following spring after
fall matings (Millikin and Williams 1984, Perry et al.
1984, Van den Avyle and Fowler 1984).

Beproductive Capacity: Fecundity in blue crabs
ranges from 1.75 to 2.00 million eggs per spawning
(Millikin and Williams 1984). No data is available
concerning fecundity as a function of size or the
relative fecundity of successive spawnings (Millikin
and Williams 1984, Perry et al. 1984, Van den Avyle
and Fowler 1984).

Growth and Development

Eggs: Freshly extruded eggs in the early stages of
development are 0.273 x 0.263 mm, and enlarge to
0.320 x 0.278 mm before hatching (Davis 1965).
Approximate ages (after extrusion) of blue crab egg
masses (sponges) can be estimated according to
coloration. Yellow to orange egg masses are from 1
to 7 days old, while brown to black egg masses are
from 8 to 15 days old (Bland and Amerson 1974).
Hatching occurs in about two weeks at temperatures
of 26 - 29° C (Perry et al. 1984, Van den Avyle and
Fowler 1984). :

Larvage: Blue crab larvae usually develop through
seven zoeal stages before metamorphosing into the
megalop larval stage (Costlow and Bookout 1953).
Larvalblue crabs are about 0.25 mm at hatching, and
develop by successive molts through 4 - 7 zoeal
stagesover30 - 50 days. Laboratory studies indicate
that 31 to 43 days are required to complete the zoeal
larval stages at 25° C and 26 ppt salinity (Costlow
and Bookout 1959). The final zoeal stage is about 1
mm in width. The megalop stage of larval develop-
ment follows and lasts from 6 - 20 days with the

larvae assuming a more crab-like appearance with
each molt (Hopkins 1943, Sandoz and Rogers 1944,
Williams 1965, Millikin and Williams 1984, Van den
Avyle and Fowler 1984).

Juvenile: “First crabs” are about 2.5 mm at transfor-
mation and grow toward maturity through a series of
18 - 20 molts. Age at maturity is related to tempera-
ture, with crabs from warmer environments develop-
ing sooner (Millikin and Williams 1984, Perry et al.
1984, Van den Avyle and Fowler 1984). Juvenile
blue crabs may reach maturity within one year along
the Gulf coast (Perry 1975). Salinities from 6 to 30
ppt do not differentially affect growth of juveniles
(Millikin and Williams 1984). Generally, as tempera-
ture decreases feeding decreases, especially from
34° C to 13° C (Leffler 1972). Tagatz (1968a)
observed that growth per molt remained similar
regardless of temperature (summer vs. winter) inthe
St. Johns River, FL, but that intermolt intervals were
three to fourtimes longer in the winter. Juvenile blue
crabs range in size from 2 mmto 240 mmin carapace
width, with considerable overlap with adults in the
100 mmto 240 mm range (Newcombe et al. 1949,
Tagatz 1968b).

Adults: Juveniles reach maturity at 1 - 1.5 years.
Females have been reported to vary in size at
maturity from 51 mm to > 177 mm. Aduit females
mate following their terminal molt, and growth is
discontinued. Males, however, grow throughout
their lives, which may be more than three years
(Fischler and Walburg 1962, Tagatz 1968b, Millikin
and Williams 1984, Perry et al. 1984, Vanden Avyle
and Fowler 1984). Tagatz (1968a), sampling blue
crabs from St. Johns River, FL, reported mean
carapace widths and ranges: adult males averaged
147 mm, ranging from 117 mm to 181 mm; adult
females averaged 148 mm, ranging from 128 to 182
mm.

Food and Feeding

In general, blue crabs are opportunistic omnivores
and scavengers, feeding on a variety of plants and
animals including other blue crabs. Food is located
by a combination of chemoreception and taction
(Van Engel 1958, Millikin and Williams 1984, Van
den Avyle and Fowler 1984). Larval biue crab are
believed to feed on phytoplankton and zooplankton
(Costlow and Sastry 1966). Zoeae are generally
phytoplanktivorous but also consume copepod nauplii
and dinoflagellates. Megalopae are more omnivo-
rous, preying upon fish larvae, small shellfish, and
aquatic plants. Juvenile and adult blue crabs feed
mostly on molluscs, crustaceans, and fish. Juvenile
and adult blue crabs have been characterized as
opportunistic benthic omnivores whose food habits
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are governed by availability of food items (Darnell
1961). Laughlin (1982) evaluated stomach contents
of blue crabs from Apalachicola Bay, FL and ob-
served the following: small juveniles (less than 31
mm carapace width) fed mainly on bivalves, plant
matter, ostracods, and detritus; intermediate juve-
niles (31-60 mm) fed mostly on fishes, gastropods,
and xanthid crabs; large juveniles and adults (greater
than 60 mm) fed on bivalves, fishes, xanthid crabs,
and smaller biue crabs. The following is a list of
molluscs known to be food items for blue crab:
American oyster (Crassostrea virginica); hard clams
(Mercenaria mercenaria); coot clam (Mulina later-
alis); mussels (Congeria leucophaeta, Mytilopsis
leucopheata, Brachidontes exustus); commonrangia
{Rangia cuneata); marsh periwinkle (Litforina irro-
rata); Atlantic ribbed mussel (Geukensia demissa)
(Millikin and Williams 1984).

Persons Consuited
Steele, Philip. Florida Department of Natural Re-
sources, St. Petersburg, FL.
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Appendix 5. Table of references and personal communications

Common/Scientific Name Florida Bay Ten Thousand Islands | Caloosahatchee River Charlotte Harbor

Bay scaliop 8 6 6 6
Argopecten irradians Fonseca, LaCroix, Timant Estovez Estevez

American oyster 36, 38, 183, 225, 245 36,183 36,183
Crassostrea virginica Tilmant Browder, Thoemke Chamberiain Fraser

Common rangla 126 30, 126 L . 8%, 126 81,126
Rangia cuneata Marelii, Tilmant Browder, Marelii; Tiimant MareHi Estevez, Marslli

Hard clam 80, 81, 107 0, 81,285 B1,126, 128,150 81,126, 138,150
Mercenaria spacies Tiimant Browdar, Tashira, Titmant Chamberiain Fraset

Brown shrimp 183 92, 183, 289 1893, 28¢ 183, 289
Penaeus aztecus

Pink shrimp 19, 29,107, 183, 225 19, 29, 38, 59, 178, 183, 225 93,183 183
Penaeus duorarum Tilmant Browder, Tiimant Browder

White shrimp 183 30,183 183 183
Penaeus seliferus Tilmant , Tilmant

Grass shrimp 4, 225,297 4, 30, 38, 44, 59, 289, 297 4,93 4,93
Palagmonetes pugio Tiimant Browder, Tiimant Chamberiain

Spiny lobster 107, 155,183 30, 44,155, 183 185 185,183
Panulirus argus Hunt, Tiimant. Hunt® - Hunt Fraser, Hunt -

Gulf stone crab E - o
Menippe adina i TR : : ) L :

Stone crab 30, 59, 107,139, 183,289 - 17,18, 30, 38, 59, 139,183, 289 | 17, 18,59, 139, 183" 17, 18,59, 139, 183
Meonippe mercenaria Bert R Bert, Browder - Bert : Bert:

Blue crab 107, 266, 297 30, 38, 44,171, 171,276 58, 83,171,276
C. 2apidus Steols, Tlimant Browdar, Steels Ch lain, Steele Fraser, Steole

Tarpon 116 30, 38, 44, 183 116, 239
Megalops allanticus Fraser Fraser

Alabama shad 275 275 275 275
Alosa alabamae Tilmant

Gulf manhaden 275 30, 44,275 275 275
Bravoortia patronus Tilmant .

Yeliowtin menhaden 41, 45, 266, 275 30, 31, 38, 41, 44, 45,275 41,93, 275, 283 41,93, 275, 283
Brevoortia smithii Tilmant Browder Chamberiain Fraser

Bay anchovy 116,212,261, 266,267 30, 38, 44,212, 261 58,93 59,64, 93,283
Anchoa mitchilli Titmant — Browder - | Chambariain, Fraser-

Sheepshead minnow 201, 241, 261, 266 30; 31; 38, 44, 261 93,103,188, 206 93, 202, 283
Cyprinodon variegatus Titmant- - : : _{ Browder: [, in; Fraset Frasar

Gulf killitish 84, 107, 201, 241,261,265 - 30,31,38, 44 83 64,283
Fundulus granadis Tibmant .o oo g < fain Frassr

Snook 107,199, 200,270 . - 138,73, 226, 270, 271 93,154,280 283
Centropomus yndecimaiis : : Browder : Chambariain, Fraser . - Browder, Fraser

Bivefish 95, 153, 224 30,73, 95, 153, 183 93, 95, 153, 183, 198, 283 95, 153, 183, 283
Pomatomus saftatrix Chamberiain

Blue runner 107, 214, 224, 243, 260 0, 31, 138, 261 283 283
Caranx crysos Edwards, Tiimant Edwards Chamberiain Fraser

Crevalle jack 107, 214, 224, 243, 260 30, 31, 38, 44, 138, 164, 261 93, 198 93, 138, 283
Caranx hippos Edwards Browder Chamberiain Fraser

Fiorida pompano 78,183, 266 30, 44, 183 93, 198, 244, 283 93, 244, 283
Trachinotus carolinus Tlimant C Fraser

Gray snapper 22,107, 199, 200, 219, 220, 265, 266, 267, 297 22,38, 44, 87, 218, 261 93,283 93, 283
Lutjanus griseus Powel, Thayer, Tilmant Browder, Tiimant Chamberlain, Fraser Fraser

Pinfish 107, 225, 267, 207 30, 38, 44, 45, 176, 225 93, 176, 244, 283 58, 176, 283
Lagodon rhomboides Hettier, Powel!, Tilmant : : Chamberiain

Sand seatrout 113, 183, 225, 25¢, 265 30, 31, 28, 44, 230, 251 93 93, 183, 283
Cynascion arenarius Tilmant & Browder Chamberlain, Fraser Fraser

Spottod seatrout 107, 114, 194, 199, 200, 219, 266, 267, 286 38, 44,192, 194 44,59, 64,114,194, 283 44, 59, 64, 114, 194, 283
Cynascion nebulosus Browder Chamberlain, Fraser Fraser

Spot 113, 183, 225, 265, 266, 297 30, 31, 38, 44,113, 261 93, 283 93, 183, 283
Laiastomus xanthurus Tiimant Browder, Tilmant Chamberiain, Fraser Fraser

Atlantic croaker 113,244 30, 44, 261 93, 283 283
Micropogonias Davis Tilmant Cl iain

Red drum 107, 183, 199, 200, 241, 295 30, 38, 45 93,244 93,283
Sciaenops ocellatus Tilmant Browder Chamberiain, Fraser Fraser

Striped mullet 107, 261, 266 26, 30, 38, 44, 137, 261 26, 93, 183, 269, 283 26, 93, 183, 269, 283
Mugut cephatus Hertler, Powell, Tilmant Browder, Hettlor, Tiimant Chamberiain, Fraser Fraser

Code goby 107, 225, 261, 266, 297 30, 31, 38, 43, 44, 261 27,74,93, 244, 283 64, 74, 244, 283
Gobigsoma robustum Tiimant Browder Chamberiain Fraser

Spanish mackerel 71,123 38, 71, 82, 123,193 82,183,198 82,123,283
Scomberomorus faculatus Browder Chamberiain

Gult flounder 214, 266 31,38, 44, 93 283
Paralichthys albigutta Powel, Tiimant Browder Chamberiain Fraser

Southem flounder 79, 183 30, 31, 38, 79, 183 a3 283
Paralichthys lethostigma Tiimant B Cham Fraser

Numbers correspond to references listed in Appendix 7, References, pp. 92-105.
Names correspond to individuals listed in Appendix 6, Personal Communications, pp. 90-91.
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Appendix 5, continued. Table of references and personal communications

Common/Scientific Name Tampa Bay Suwanee River Apalachee Bay
Bay scaliop | L i
Angopecten irradians [ 2,
American oyster g
Crassostrea virginica
Common rangia kI
cuneala
Hard clam
Brown shrimp 63, 137, 173, 202, 259 50,91, 92,132 1, 40, 50, 60, 85, 81, 82, 105, 106
Penasus aztecus Como Sheridan Sheridan, Submhmanyam
Pink shrimp 183 19,108, 132, 183 109, 185, 183, 249, 289
Penasus duorarum Comp, Edwards, Estevez Sharidan Sheridan, Subrahmanyam
White shrimp 183 132, 177,183,289 140, 141, 146, 177, 183, 289
Penasus setierus Sheridan Sheridan, Subrahmanyam
Grass shrimp 4, 58, 289 4, 100, 289 249, 289
Palasmonetes Philiips Sheridan Menzel sn«mn Subflhmn m

Tarpon 202, 244 182, 183 117, 118, 165, 183, 190
Megaiops atianticus Edwards Subrahmanyam
Alsbama shad 275 8,72,275 215, 216
Algsa siahamae Glibert Subrahmanyam
Gult menhaden 41,57,127, 275, 217 20, 118, 127, 190, 275
Brevoortia patronus Ahrenhotz Subrahmanyam
Yeliowtin menhaden b14] 49,275

Subrhmanyam

95, 153, 183, 244

69, 132, 183, 208

69, 117, 118, 140, 183,208
Subrahmanyam

115, 181, 221, 244, 259

15, 16, 83, 98, 115, 209

16, 83, 117, 118, 165
Subrahmanyam

15, 52, 90, 115, 187, 209, 278

3, 52,90, 117, 118, 140, 165, 187, 278
Subrahmanyam

117,118,183

Spotted seatrout

[ Comg, Phiips
[ 114,362, 183, 259,283,286

Spot 47,137, 202, 244,259 39, 118, 229, 248, 298
Leicslomus xenthurus Phil Menzel, Subrahmanyam

Attantic croaker 129, 137, 244, 259 57,75, 132 57, 75, 118, 229, 249, 208
Micropogonias unoviatus Phillips Nordiie, Warlen Subrahmanyam

Rad drum 183, 196, 197, 202, 213, 250 104, 132, 142, 167, 168, 183, 207 | 104, 142, 167, 168, 182, 183, 207

ooelatus Estevez, Philips Subrahmanyam

Striped muliet 46, 47, 202, 213, 244, 259 132 46, 118, 190
Mugu! cephaius Edwards_Estevez, Phillips Clugston, Nordke Subrahmanyam
Gabicsoma robustum

Spanish mackerel |
Scomberomorus maculatus | Subrshma RO

Gull fiounder 25,779,140, 183; 248 240
Paralichthys abiquita ‘{Svbrahmanyam

Southem flounder 47; 202,208.200 2« 259 125,140,248, 249

L Paralichthys lethostigma : :

Numbers comrespond to references listed in Appendix 7, References, pp. 92-105.
Names comespond to individuals listed in Appendix 6, Personal Communications, pp. 90-91.
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Stone crab

Menjppe meicenaria

Common/Scientific Name Apalachicola Bay St. Andrew Bay Choctawalchee Bay
Bay scaliop R SR 67,222 . 21
Argapecten itradians Manzel Fabie; Fonsoca; Mefizel: Barkuloo
American oyster 142, 245 76; 831, 99, 245, 205.1 35, 99, 24§
Crasgostrea virginica Manzel:- H Fabie, Manzel; Ogren- Barkuloo; Menzei
Common rangia 126, 142,205, .- 126 ® : 21 .
Rangia cuneata Menzot: i Naughtont - Barkuloo:
Hard clam : 165,76,93.0 ool 21,85 .
Mercenaria species Menzef: G A Menzol, Naughtos- 0 Barkuloo, Menzet. .-
Brown shrimp 1,2, 50, 53, 92, 108, 110, 135, 142, 145, 146, 152, 165, 284 50, 53, 92,108,110,135,142, 145 152 165, 284, 295.1 127
Penaeus artecus Sheridan Fabie, Ogren, Sheridan Barkuloo, Sheridan
Pink shrimp 19, 142, 183, 205, 289 32,222 143, 183, 289
Peanaeus duorarum Sheridan Ogren, Sheridan Barkuloo, Sheridan
White shrimp 142, 145, 146,177, 183 32,2951 143, 183, 289
Penasus setferus Sheridan Ogren, Sheridan, Young Barkuloo, Sheridan
Grass shrimp 4,100, 142, 144, 205 222,295.1 143
Palaemonates pugio Sheridan Fable, ren, Steridan, Youn: Barkuioo, Menzel, Sheridan
Spiny lobster 183
Panulirus argus R Fablo : Ba!kuloa
Guf stone crab s vriee1agee 417,139,183,
Menippe adina B | Bort, Lindbarg’ Nny_qhbn e

Barkuloo, Bort

1183, 185, 195, 222, 246, 205.1

143

Blue crab
Callinectes sapidus Naughton, Steele:- - Barkuioo; Stesie

Tampon 98, 160, 183, 250, 278 12,998,183
Megalops atianticus Fable Barkuico

Aabama shad 13, 131,172,204 160, 203, 204 7.12,13,21,37, 111,143, 268
Alosa alabamae Menzel Finucans Barkuloo

Gulf menhadaen 20, 128, 142, 144, 146, 190, 205, 229, 275 3, 160, 186, 203, 204, 273, 278 12, 98, 143, 268, 275
Brevoortia patronys Finucane Barkuioo

Yeliowfin menhaden
Bravoortia smithi Fable Barkuioo

Bay anchovy 20,34; 141 142,145, 227,229 541 12,21, 37, 143,268
Anchoa mitchilii e P -1 Barkulog:: -

Sheepshead minnow 17,08 ..
Cip varkgatus 1Barkisloo: -

Gulf killifish 7
Fundulus grandis Barkylog::Z

Snook 2,51 165,211, 293 2751, 98; 153, 211 250, 278,293, 51,183, 210,211, 293
Centropomus undecimalls 0 i 3 R ] Fable - Barkuloo :

Bluefish 2.69 141, 142 1‘4 146 165, 170 183 3, €6, 69 118 160 183 156 204 250 273 278 €9, 96, 98, 111, 143, 183, 209
Pomatomus sakaltrix Fable Barkuloo

Blue runner 2, 16, 83, 96, 98, 144, 165 3, 16, 33, 66, 83, 98, 160, 186, 204, 250, 273,278 |16, 83, 96, 98, 111
Caranx Fable Barkuloo

Crevalle jack 2,52, 90, 141, 142, 144, 146, 187, 278 3, 33, 54, 98, 160, 180, 186, 204, 250, 278 12,90, 96,98, 111, 143
Caranx hippos Fabie Barkuloo

Florida pompano 118, 144, 153 3, 98, 160, 204, 250 7,98, 111,143
Trachinotus carolinus Finucane Barkuloo

Gray snapper m'1sa“'-'r: 13, 54; 1eo1ao1as.204250 278 7.12,98, 111, 143,268
Lutjianus grisous ST ‘3 Fable" " Bamuios . o

Pinfish 20, 34 118 ?7& : 3,54, 98, 160 186 203 204 250, 273 278 7,12,37, 88, 111,143, 268
Lagodon rhomboides ] Fable Barkuloo, Menzel

Sand seatrout 57 142, 145 145,227 229, 236 237 3,160, 180, 166 20‘ ZS(LZTS 27! 7,98, 143, 268
Cynosclon arenarius ‘1Fable . ) Barkuloo, Menzel

Spotted seatrout 20 112. 114, 121 130, 168 17‘ 188 3, 54,160, 180, 186. 204, 250, 273,’273 12,37, 98, 111, 143,268
Cynoscian nebulosus Fabie - Barkuloo; Menzel

Spot 57, 122. 142, 145, 148, 227, 229 3, 98, 160, 180, 186, 204, 250, 273, 278 7.12,37,98, 143, 268
Leiosiomus xanthurus Fable Barkukoo

Allantic croaker 122, 142, 145, 146, 227, 228, 288 3, 160, 180, 186, 203, 204, 250, 273, 278 7,12,37,98, 143, 268
Mic: ias Sheridan Fable

Red drum 104, 142, 167, 168, 182, 183 54, 250, 278 7.12,98, 111, 143, 189, 194
Sciaenops ¢ Fabie B: :

Striped mullet 13, 46, 118, 183 3, 54, 98, 160, 180, 204, 278 7.13,28, 37, 46, 55, 98, 111, 118, 143, 183
Muqul cephaius Menzel Fable Barkuko

Code goby 20,34, 74,140,242 - 180 98, 143, 268
Gobiosoma robustum Ot | Fable: - : Barkuloo

Spanish mackers! 20,142 98,160, 179, 186, 203, 204, 250, 273,278 70, 82,98, 111,143
Scomberomorus macuiatus S Fable Barkuloo

Gulf tlounder 79, 141,183,191 3, 98, 180, 180, 186, 204, 250, 273, 278 7,98, 111, 143, 268
Paralichthys ablqutta i . Naughton: Barkulog

Southem flouncer 13, 79,144; 145,191 3, 204; 250, 278 37, 98, 143, 183, 208, 268
. ys lethostigma Lt Naughton Barkuk

Numbers correspond to references listed in Appendix 7, References, pp. 92-105.
Names correspond to individuals listed in Appendix 6, Persanal Communications, pp. 90-91.
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Appendix 5, continued. Table of references and personal communications

Common/Scientific Name Pensacola Bay Mobile Bay
Bay scaliop e b o 254,257 i L

imadians Dardeay, Heath, Shipp - :
American oysier B1,102,134, 136,157, 158,155

Crassostrea virginica
Common rangia

Rangia cuneala
Hard clam k
Mercenaria K
Brown shrimp 10, 52, 187,296
Penasus aztecus Flemer, Sheridan, Young
Pink shrimp 9,10, 187
Penasus duorarum Flemer, Sheridan, Young
White shrimp 9, 10, 52, 187,
Penasus sotierus Flamer, Sheridan, Young
Grass shrimp 187
-__Palasmoneius pugio Fbmor Shoddan Young
sphy lobster 5 i -
Panulicus amus Flomer;
Gult stone crab

Menippe adina i
Stone crab

40, 101, 102, 147, 254, 257, 258
Fiemer, Heath, Sheridan, Young

Flemer, Heath Sheridan, Young
254,257

Flemor, Hesth, Sheridan, Young

| Daroay Heatt; Shion

119,126,254, 256, 278 .. :

| Dandeau, Heath; Shipg -
40, 101, 102, 147, 240, 254, 258
Dardeauy, Heath, Sheridan, Sh

14, 42, 254, 257
| Dardeau, Hesth, Sheridan, Shipp_

14,42, 148, 148, 217
Dardeay, Heath, Sheridan, Shipp

23,231, 254, 257

Dardeau, Heath, Sheridan, Shipp

Menippe mercenaria .

Biue crab 14102, 231,246,264 o
Calinectes sapidus Dardesdi, Heath, Shipp: Seele -

Tarpon 62, 254, 281, 282

atlanticus Heath, Shipp

Alabarma shad 5,10,13 254, 257 131, 172, 215, 216, 254, 257, 274, 290
Alosa siabamas Bortons,_Young Hesth Young Hasth, Shipp

Gult menhaden 9, 10, 187,263 254, 257 14, 102, 232, 233, 235, 253, 257, 201
Brevoortia Bortone, Young Heath Young Heath, Shipp

Yeliowfin menhaden 14, 233, 235, 253, 254, 257, 291
Brevoortia smithi Heath Young Heath, Shipp

Bivefish 52, 69, 96, 97, 209 14,69, 71,254
Pomatomus saltatrix Bortone, Young Hesth, Shipp

Biue funner 16, 52, 83, 96, 97 16, 83, 96, 97 115,235, 254
Caranx crysce Bortone, Young Heath Young Hesth, Shipp

Crevalle jack 9, 10, 52, 96, 97, 187, 263 90, 252, 257 3,24, 233, 254, 257
Caranx hippos Bortons, Young Heath Young Heath, Shipp

Fiorida pompano §2,87 254 14, 253, 254, 282

Heath Shipp

14,253,254
Heath; Shipp’

_42422.25325457274
‘Heath, Shipp -

5, 9,10 52,97 ‘187,263

14,24, 102,232,233, 234,:235, 253 254.257 274 282, 291 :
Hoath: Shipp - : -

Cynoscion arenarius Bortons Youhg
Spotted seatrout 591052.971141301681“3023‘263

umtummmasmzn,mm

Paralichthys lsthostigma | Bortone, Young -

Cynascion nebulosus Bortone; Young i -} Heath, Young™ | Heath, Shipp- 1

Spot 5,110.52.97.187,263 252, 254, 257 14,57, 102, 181, 232233235253254257291
Laicatomus xanthurs Bortone, Young Hesth,Young Heasth, Shipp

Atantic croaker 5, 8,10, 52, 94, 97, 187,263 252, 254 57, 102, 142, 181, 233, 234, 235, 253, 254, 255, 257, 282, 288, 261
Micropogonias unduiatus Bottone, Young Heath Young Heath, Shipp

Red orum 10, 52, 97, 187, 194, 263 254 14, 24,102, 232, 223, 234, 235, 253, 254, 274, 262, 291
Scinencpe ocelatus Bortone, Young Heath Young Heath, Shipp

Striped muliet 5, 8, 10, 13, 45, 1823, 187, 263 254, 257 14, 24, 102, 232, 233, 253, 254, 257, 274, 282
Mugui cephaiua Heath, Shipp

Code goby ; 232,223,234, 264/ zsr .....
Goblosoma robustum Houth, Bhpp

Spanish mackere! 1!2‘102.233253254282
Scomberomorus macuviatus ‘Heath, Shipp =~

Gulf flounder -14;2‘.'254;351;232.290
Paralichthys abigutta | X . Heath; Shipp -

Southem fiounder 5,11;10,52; 263 .00 i 114,24;102; 233, 259, 254, 257,282 ©

| enth; Shgp.

Numbers correspond 1o references listed in Appendix 7, References, pp. 82-105.
Names cormrespond to individuals listed in Appendix 6, Personal Communications, pp. 90-91.
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Appendix 6. Personal communications :

Ahrenholz, D.
Barkuloo, J.
Bert, T.
Bortone, S.

Browder, J.

Chamberlain, B.

Clugston, J.
Comp, G.
Dardeau, M.
Davis, D.
Edwards, R.
Estevez, E.
Fable, W.
Finucane, J.
Flemer, D.
Fonseca, M.
Fraser, T.
Gilbert, C.
Heath, S.
Heck, K.
Hettler, W.
Hunt, J.
Kruczynski, W.
LaCroix, M.
Lane, J.
Lindberg, W.
Mahmoudi, B.

Marelli, D.

National Marine Fisheries Service, Beaufort, NC

U.S. Fish and Wildlife Service, Panama City, FL

Florida Department of Natural Resources, St. Petersburg, FL
University of West Florida, Pensacola, FL

National Marine Fisheries Service, Miami, FL

South Florida Water Management District, West Palm Beach, FL

U.S. Fish and Wildlife Service, Gainesville, FL

Sarasota County Government, Sarasota, FL

Marine Environmental Sciences Consortium, Dauphin Island, AL
Mote Marine Laboratory, Sarasota, FL

Mote Marine Laboratory, Sarasota, FL

Mote Marine Laboratory, Sarasota, FL

National Marine Fisheries Service, Panama City, FL

National Marine Fisheries Service, Panama City, FL

U.S. Environmental Protection Agency, Gulf Breeze, FL
National Marine Fisheries Service, Beaufort, NC

Environmental Quality Laboratory, Port Charlotte, FL

University of Florida, Gainesville, FL

Alabama Dept. of Conservation and Natural Resources, Dauphin Island, AL
Marine Environmental Sciences.Consortium, Dauphin Island, AL
National Marine Fisheries Service, Beaufort, NC

Florida Department of Natural Resources, Marathon, FL

U.S. Environmental Protection Agency, Guif Breeze, FL
National Marine Fisheries Service, Beaufort, NC

Pensacola Junior College, Pensacola, FL

University of Florida, Gainesville, FL

Florida Department of Natural Resources, St. Petersburg, FL

Florida Department of Natural Resources, St. Petersburg, FL
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Appendix 8, continued. Personal communications

Menzel, W. (deceased)
Naughton, S.
Nordlie, F.

Ogren, L.

Phillips, D.

Powell, A.

Sheridan, P.

Shipp, R.

Steele, P.
Subrahmanyham, D.
Tashiro, J.

Thayer, G.
Thoemke, K.
Tilmant, J.

Warlen, S.

Young, B.

Florida State University, Tallahassee, FL

National Marine Fisheries Service, Panama City, FL
University of Florida, Gainesville, FL

National Marine Fisheries Service, Panama City, FL

Mote Marine Laboratory, Sarasota, FL

National Marine Fisheries Service, Beaufort, NC

National Marine Fisheries Service, Galveston, TX

University of South Alabama, Mobile, AL

Florida Department of Natural Resources, St. Petersburg, FL
Florida A &M University, Tallahassee, FL

National Marine Fisheries Service, Miami, FL

National Marine Fisheries Service, Beaufort, NC

National Estuarine Research Reserve, Fla. Dept. of Natural Resources, Naples, FL
U.S. National Park Service, Homestead, FL

National Marine Fisheries Service, Beaufort, NC

Florida Department of Environmental Reguiation, Pensacola, FL
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NOAA's Program of Strategic Assessments

The major activities of the Strategic Assessment Program are
focused on assembling information and providing assess-
ment services required for decisionmaking about the estuar-
ine and marine resourcss of the USA. The information and
assessments that are developed help identify strategies for
balanced conservation and use of these resources for maxi-
mum benefit to the Nation. Recent projects completed by the
Branch include the Bering, Chukchi, Beaufort Seas Strategic
Assessment Dala Atlas, along with two National Estuarine
Inventory Data Atlases and one pre-publication edition of the
West Coast of North America Data Atlas. A continuing effort
to expand and improve the National Estuarine inventory (NEI)

has resulted in the publication of NEI supplement reports.
Several data bases, including the Estuarine Living Marine
Resources (ELMR) data base, are being completed (see
inside front cover). Data and analytical capabilities are being
made more accessible through improvements in the Com-
puter Mapping and Analysis System (Cmas) and develop-
ment of the Coastal Ocean Management, Planning, and As-
sessment System (COMPAS). Assessment reports examin-
ing pesticide use in estuarine drainage areas, susceptibility of
estuaries to nutrients, and quality of coastal shellfishing wa-
ters are also being completed.

STRATEGIC ASSESSMENT PROGRAM

Information

National Data Strategic
Bases & Analytical . Assessment
Capabliities Data Atleses

Assessments & Information Services

National and Regional Assessments
of Estuarine and Marine Resources
and Environmental Quality

The Strategic Assessment Program assembles and analyzes information to generate atlas products and
assessmant services on the multiple uses of the Nation's coastal ocean rasources.
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