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20. ABSTRACT (Continued).

.Galveston Bay. T T .
The study indicated that the abundance and diversity of aquatic blota fol-

lowed expected seasona) patterans and indicated generally low levels. Spatial

distribution of aquatic blota indicated greater abundance within the western

half of the site, Cotae. Do . :":‘ - . 7 N

. The report recommends that samplfhg during future studfes be conducted for

a complets calendar year to subdtantiate suggested seasonal trends. Tha future

 sampling program should also collect during day and night to indicata disl

patterns of abundance. Future studiea should include thae study of a relatively

undisturbed area nearby o indicate biological development of the site after

dike construction and plant propagation.
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SUMMARY

Plankton, nekton, macrobenthos, and sediments were inventoried
from an intertidal dredged material sand flat in lower Galvestion Bay,
Texas. Monthly collections were conducted from March through June 197S
and than collection frequency was ducreased to bimonthly through October
1975 for a total of six sample periods. The objective of the study was
to identify, enumerate, and estimate the biomass of the aquatic biota
using the site prior to the heginning of habitat develorment, engineering
and plant propagation activities.

Tha inventory revealed a generally lom diversity and abundance ot
biota with seasonal trends in abundance that were similar to those re-
poxted in othex studies ¢f the thmton Bay avem, The sparsity of
: 'ommmhmnudxmwaqb‘mwmmmooz ,
>’ adequate epibenthic habitat and the susceptibility of the area eo SR
- matural physical extremes, swch as wind and wave action. . -,
) ' FPhytoplankton represented the onlx pwiasxr producers at tbo 4 '

- 2324 site since no submergent ox m:gamk macrophyton were ohaervem :
- Fhytoplankton serples were dcoinated by (datome with Leptocylindrius - .
7 minimus and Mtcr!aml__g Japonica, mxinag over 52 pexcent of all [ . .
, ‘vyhrtoplmm collected, Phxtoylmkm m'om:ntim veze slight&x B
7. hdghex in the esstern half of the study axes. " | - . Len
(57 Zooplankton samples waTe, mmmwu = copepoch |
| These, tva grops represented 53 percent of tha ooplankton: collected.
* Theix alstridution was variebles 5% percest collected within the area.
,toh.m&md. 38 percent. east of the ld.t:t..A bt only 7 pezcent, mxlectedx.;
-"mmuuummm«mmumm~ ‘ )
' Nekton, collected with a beem trawl, m seine, and -hriw mwl
ere xopnmtd by 28 wiw m‘ﬁxim Mﬁ‘. ctm- ...vzm
undulatus and Brevoortia patronus were the moet abuwxdant fishes eolloct.ed. e
Invertebrates collected by the above gear were dominated by Penaaun' | %
setiferus and P. aztecus compriaing 87 perceat of the catch. m
diatribution and abundance of both vertebrate and invertebrate nekton




appeared random throughout the study with no definite patterns detected
other than expected seasonal trends in abundance.

Benthic samples were dominated by polychaetes. There were 18
polychaete species representing 43 percent of all benthic organisms
collected. Density of benthos was low with only 11.9 organisms
collected per litre of sediment samples. Benthic distribution was
variable between transects perpendicular to and tranvects parallel with
the shoxeline. Benthic abundance was greater on the western half of the
field site and at mid-depth stationa und wae lanst al ndant near shore.

A general survey of oyster bed locations in Gulveston Bay was also
conducted and revealed that the oystex bed nearcst to the field site was
ovex & km away. |

Measurement of the sediment organic coutent vevealed low valies
(0.14 grems per litxe) relative to other bay areas. The low organic
content was caused by & lack of dctxit&l material and suwmerged veqge-
tation and, w:u.u strong currents W to remove fim-qra.med
 matexiak f:mmho@tqu. Fine-grained sediment obsezved in the
- i westexn, balf of the ﬂma site wes associated with s higher concen~ . -
' tration of esganic matter and grestm -mca of bm:xm., zooylanktcm
| mmmﬁmktmg T o




PREFACE

The study reported herein was developed as part of the U. $. Army
Corps of Zngineera Habitat Development Project, one ~.gment of the Dredged
Material Researxrch Program (DMRP). The DMRP wus sponsored by the Office,
Chief of Engineers, U. S. Axmy, and assigned to the Environmental Labora-
tory (EL) of the U. S. Arzmy Engineaer Waterways Experiment Station (WES),
in Vicksburg, Mississippi. '

The study was conducted under Interagency Agreement No. WESRP 75-101
by the National Marine Fisheries Service (NMFS), Southeast Pisheries Ceanter,
Galveston Laboratory, Galveston, Texas, as part of DMRP Task 4A, "Marsh De-
‘velopment.™ Field investigation™ were conducted along a dredged material
und flat in lower Galveston Bay, Texas, during tha period from March througi
'October 1975. Sampling was conducted during the above period to charac-

te::im the aquatic mitr Q&f area prio::' to modification of the site
by construction of & nw p:ctection inclosure and propaga.tion o |
intertidal vegetation withim thc, inc:lome.

m study was accmliahed; under the general supervision of
DEs Je \k hmnxwim mntu x:» 2N Baxtex* and F. M. I.yon. pmvidn& _
mﬁmmmimmmtmmeuw, - T
‘ ‘This DMRP contzact m nanaqed‘ br M:r:. i B, m«m, with tecrmical |

"‘5ammmtxmum 3. D. Tuna, ERe svpexvisionmpmvidedhz Dz. Co Jo

mbx‘ Chief of the znvirmmenta.x Resonrcwmmim; 2 Tel Jo Ha .

! azrison, Chief, EL. - :‘ o Ke smith vas mnagq: of the hb&tat; o

onvulopm& mjm. e e el e '

) me,n.mt.ca.mdma.mmn.cn.mm«mu
mmmmdtﬁ;mmmymmtimotmam«t.
Mr. F. R. Bxown was Technical Dixectar.
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CONVERSION FACTORS, METRIC (SI) TO U. S. CUSTOMARY

UNITS OF MEASUREMENT

Metric (SI) units used in this report can be converted to U. S.

customary units of measurement

Multiply
Celsius degrees or kelvins

Cubic metres
Grams
Kilometres
Litres
Metres
Microns
Millilitres
Millimetres
Square kilometres
Square metres
Radians

as follows:

By
9/5

35.31466
0.002204622
0.613711
0.2642
3.280839
0.00003937
0.0002642
0.3937007
0.3861021
10.76391
0.0174533

To Obtain

Fahrenheit deqrees®
Cubic feet

Pounds (mass)

Milea (U. S. statute)
Gallons (U. S. liquid)
Feet

Inches

Gallons

Inches

Square miles (U, S. statute’
Square feet

Degrea (angle)

*To obtain Fahrenheit (F} temperatuvre readings from Celsius (C) readings,

use the following formula:

r=9/5 (C) + 32.

To obtain Pahrerheit

readings from Kelvin (X) readings, use: F = 9/5 (K - 273.15) + 32.



HABITAT DEVELOPMENT FIELD INVESTIGATIONS,
BOLIVAR PENINSULA MARSH AND UPLAND HABITAT

DEVELOPMEIT SITE, GALVESTON BAY, TEXAS

APPENDIX C: BASELINE INVENTORY OF AQUATIC BIOCTA

Intyoduction

1. An inventory and assessment of aquatic biota was conducted by
the National Marine Fisheries Service (MMFS) to provide an indication
of the abundance and distribution of estuarine organisms occurring
within the intertidal area adjacent to a dredged macerial disposal site
in Galveston Bay, Texas. The cbjective of the inventory was to provide
baseline data prior to construction of a wave protectiun inclosure and
propagation of vegetation within the inclosure. A pilot study was con-~
ducted in March 1975 to provide insight into a proposed sample design.
Following the pilot study, sampling was conducted in April, May, June,
August, an& October 1975 (Table Al).* Tn supplement data gained during
the field sampling program, a literature search was conducted and results
of this search are presented in Appendix B'.

2. The study site is located on the bay side of Bolivar Peﬁihsnla
about 7 km east of the western end of the peninsula (Figure 1). The
area is a long sand flat approximately midway between Baffle Point and.
the Gulf Intracoastal Watexrway (GIWW) channel cut at Sievers Cove
(Figure 1). The study site is situated on an open bay margin of sand
flat with low, man-made dunes projecting into the bay at pcints where
dredged material was released during earlier dredging disposal operations.
Erosion from rain and prevailing winds has caused more of the barrier
island dredged sand to drift from the dunes into tne bay. On a number

occasions, strong surges of water were observed at times of sampling.

one point the water suddenly receded an estimated 10 m from the shore-
line with more than a 0.15-m decrease in elevation. Within several
minutes the water surgedAback as if it were affected by a passihg ship.
No ships were = 2n during these times, and other than the GIWW on the
southern sid» . the island, the closest channel is the Houston Ship

*Tables Al through A9 2re located in Appendix A' of this report.
9
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Channeyr some 8 km away. This surging of water was s%rong enouch to
cauge stirring and remow. of fine sediments. Configuration of the
projecting sana plumas indicated an east-to-west movement of prevailing
currentg. The exposed nature of the area and prevailing currents tend
to restrict the gediments to larger particles.

3. Physical purameters of the study site are similar to those
of a lagoon system (Emery et al. 1957) with sandy bottom and accompany-—
ing currents, lonjy stretches of open straight shoreline, little derth
and gradie ', and practically no epibunthic life. 1t is not a typical
estuarine situatinn, but rather a euvryhaline transitional zone at a
junation of East Bay, Lower Galveston Bay, anﬁ open culf wate.s.
Salinities takaon on sampling dates of high Stnndinq tide ranged frem
10 tn 25 pa.ts per thousand (ppt) (Table A2). Pullen and'Tfent ,
’1969) recorded zalinities at the site in 0.6 w of water during 1963-64
and reported & range of 15 1 to 32.4 ppt. Available data r*floct a
salinity regime from an upper bmy environment to a gulf wuter environment'
and .uggest that crecles aot able to move in and out of the area are.
resteicted to euxyhalinévfoamé.' Lover salinity watera resulting from
dilution by Trinity ‘and San Jacinto River discharges and’lmmediate
area runoZf-also contribute to tha wide-rantirg salinity régihe.
Shallowness of the area causes considerabla[influence from the fresh-
watar sources as well as from northeriy~wihdé. Thesa winds éan drop
tenperatures rapidly and expose vast portiOns of the sand flat 1eaving
no escapé route for aquatic organisms except toward mid-bay. l

Materials and Methods

Sampling locations

4. A total of 12 sampling stations were established within the
immediat: ,icinity of the originally proposed wave protection inclosure.
{The lavee inclosure was relocated later in the study and three additional
ate' _us were established.) The 12 stations were diastributed along four
transects perpendicular to shore, each with three sta..ons, which formed

three transects parallel to shore, each with four stations (Figure 2).

11
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All >f the 12 stations were sampled for benthos and sediment characteris-

tics but only the four near-shore stations wera sampled for meroplarkton
and postlarval nekton as indicated in Table Al. In conjunction with

the 12 sample strtions, four trawling zones were established for the
collection of phytoplankton, zooplankton, and nekiton. Zone I was
iocated inside t%e proposed wave protection inclosure, Zone II directly
offghore, Zone III to the west, and Zone IV to the east of the study
area (ﬁigure 2).

5. The locations of the stations and zones described above were
selected in relation to the originally proposed location of the lev:e
inclesure. However, in July 1975 the MMFS was informed that a new loca-
tion for the inclosure had been selected approximately 300 m east of the
original site. NMFS, therafore, established thres more sam@le stations
along one transect (the fifth) perpendicular to the shore {Figure 2).
This additional transect was approximately 300 m from transect 4.
Sampling Schedule

6. A pilot study was conducted in March 1975 to determine potential
necessary changes in sample station locationa and sampling techniques
and to define macrohabitats. Following the pllot study, samples were
collected monthly from April through June and in August and October 1375
{Table 51). Bxceptions to the above schedile are pointed out below.
Phytoplankton

7. DPhytoplankton samples were obtained during the firgt four
collection periods (inciuding the pilot samples in March). After the
colliections in June 1975, sampling of phytoplankton was terminated.

8. One-litre whole water samples were collected and preserved in
five percent formalin buffered with tris (hydroxy-uwethyl) aminomethane
and taken to the laboratery for processing. Counts were made with a
Palmer~Malone' counting rell and a phase contrast microscope. Phyoo-
plankton data represent counts -f seven or fourteen rreparations cal-
culated to give the number per millilitre. Seven preparations represent
a total volume of 0.1 ml. Counts that are less than 100/ml are based on
rhe observations of one specimen cf that specieg in the total number of

preparatiocns counted. Many of the organisms observed occurred in



various colonial Jcrms. For these, the individual cells and non the
colony were counted.
Zooplankton

9. bDuplicate zooplankton samples were taken in each of tle four
zones during the first four sample pericds; zooplankton sappling was
restricted to Zones I and II in Aucust and October 1975.

10. 3amples obtained during the March pilot study were ccllected
with a 153u plankton net. Howevex, the mesh clogged and was raplaced
with a h-m, 243U mesh net for subsequent sample.. Fach net used was
equipped with a flowmeter. The net was towed for one minute, the meter
reading recorded, an? ine samples extracted and preserved in five per-
cent buffered formalin. Processing the samples in the laboratory con-
sisted of recording a Z4-hr settls volume, taking aliquots, allcwing
them to settle for 24 hrs, and reading the volume. Numbers of crganisms
counted were adjusted to cubic metres of water ctrained. Counting was
done with a dissecting microscope and a Sedgewick-Rafter countinjy cell.
Nekton

11. Nekton samples wera collected f: om the four zores during five
of the six sample periods (no samples wexe obhtained in May) with a 3-m--
wide flat shrimp trawl made of 25-mm stretch mesh. Two shrimp trawl
samples were taken at each of the four zones. Hets wera towed for five
minutes and covered a distance of approximately 200 m. Distance was
determined by'towing between station stakes. The second tow was made in
trhe opposite direction from the first. Trawled samples were iced and
taken fresh to the laboratory where they were kept xefrigerated or
frozen until processing could be done. At the laboratory species were
identified and er-mnerated, and the range of length (Tables A3 and A4) and
weight per species were determined.

12. Samples of juvenile nekton were taken at shoreline stuiionz 1
through 4 in March, April, June, August, and October. Station 13 was
added in October. A 1%-m, 13~-mm stretch mesh bar seine (a net with

neither pocket nor bag and hung on bars, not points) was towed along
shore a distance of .5 m, brought ashore, and the sample removed and



treated as above. The organisms were later identified and counted and
range of lengths recorded. Mervroplankton and pestlarval fishes also were
sampled at all snore stations. They we.e collected with a l.8-m b-:anm
trawl (Renfro 1963) that consisted of a l.3-m-wide body of 0.47~rmn mesh
and a number one mesh planktor. net with detachable vod end bucket. The
net was towed slowly in a semicircle guided by a 45-m length of liqe staked
at the shoreline. The line caused 2 180° arc to be completed 20 m along
the shore from the starting puint. Samples were then removed and sre-
sexrved in five percent formalin until identified by species and cointed
at the laboratory.
Benthos
13. Benthic samples were talen in March, April, June, Augus:, and
‘ctobur at all stations except steciens 13, 14, and 13, which were sampled
after they were added in October. Eamples were taken with an Fkman dredge
mounted on a galvanized pipe to aid penetration of the substrate. Dupli-
cate grabs were made at cach station. Each sample was separated into
halkes with one half used for benthos identificaticn and enumeration ard
the other for determination of organic content. This system provided
two taxonomic samples and two samples for organic content from each station.
The samples were kept fresh in lce chests and refrigerated until processed.
14. laboratory processing of benthic samples began by determining
sediment volume. The March pilot study indicated accurate readings of
the graduated cylinders containing sediment samples could be obtained
after a 10-min settling period. A settling period of one-half hour did
not appear to change the readiny significantly. Next, samples wer= sieved
through a 0.5-mm screen, and the retained material was preserved in 70
percent ethanol znd examined under a dissecting microscope. Rose 2engal
stain was applied to the sample after the first scanning. The samvle
was then reexamined to determine if any organisms or fragments remained.
Finally, benthic organisms were classified to the lowest practical tax-
onomic level, usually species.

S5ediment analysis

15. Samples for characterization of sediment organic conr-:nz wera



swoilected an duplicate in conjunction with the benthic samples as lis-
o . s P .

nussed above.  Fach of the duplicate camples was dried at 60 o0 s

miaimem of 24 hrs, then ashed at 300%°C for an additiocnal 24 hrs.

Procedurs-s followed were those recommended by the dNational Rescarch

(s

Council, National Academy of Sciences Blological Methods Panel Cmmitczos
on Creancgraphy (1969). Temperatures were selected as the maxir im on=s
that could be used without causing a breakdown of lipids when <rsing and

carbonates when ashing.

Rasults and Liscussions

Phrtoplankton

16. Tablie 1 contains the mean number of diaccms per nillilihre

b

by month with all zones combined. Detailed data are available 1 Tobnle 27
The eight most abundant genera and species that made vp 24 perceat of
the total are listed separately (Table 1) while all others ara comkinc:.
It is quite evident that a spring bloom occurred in 2pril with I.2ptocylind:
minimus represen*iny the most abundant organism. Orcanisms listel in
these tables are ones expected and are of acrmal dengities.

17. There were no submergent or emergent macrophyton in the
sample area. Phytoplarkton, therefore, were the .nly primary prixiucers
found. Specuies abundance, when compared with other studies of Gilveston
Bay (Copeland and Rechtel 1971), gives na indication of water-guality
problems in the stuny area.
Zocplankton

18. Seasonal difference in the zoopliankton data followed the ex-
pected pattern ¢« sgpring abundance, especially in barnacle cypris larvasz
collected in March and April. These two major groups, barnaclec and
copepods, made up 95.1 percent of all zooplankton organisms counted;
polychaetes accounted for 4.6 percent; and all other ¢roups combined
accountad for 0.3 percent (Table 2). Zone 1 samples contained 52 :or-
rent of all. barnacle larvae, 42 percent of the copepods, 71 norcent ot

rhe polychaete larvae, and 49 percent o all other organisms connted,



Higher catches of zooplanktca in Zone I, as compared with cazches in
other zones, may have been due to eddying currents in this zone. The
August and October data from Zones [ and IT did not differ f£::om previo-
data except for an increase in numbers of copepods in the fall samples

{Table Af). This seasonal increase conforms to other recorded data «f
both phytoplankton and zooplaunkton and therefore is not conslidered
uniswal. Copeland and Fruh (1970) found copepods to be the acst
abundant organism in Eagt Bay samples with barnacles the s-ond moct
zbundant group. Although this stvdy's sampling methods difi :rod from
theirs, similar results were obtained: copepods were the mos: abundant
zooplankton collected in this study eixcept during the sprinc (apxril)
barnacle larvas collected in Zone I were most zbundant.
Nekt. x,

19. various life stages of nektonic organisms were collected i

three types of sampling gear: 1.8-m beam trawl; 15-m bar selne; and
a Z-m ghrimp trawl. This beam trawl wzs selective for meroplanktonic
poustlarval fcrms. A species usually occurred first in beam trawl shou:
samples as postlarvae (Table 3) then in the bar szeins as young juven-
iles (Table 4), and last in shrimp trawl samples as late juveniles ar.
young adults (Table 35}. For example, ln March postlarval brown shrimr
Penaeus aztecus, were taken at shore stations with the beam trawl (Tab!

3). Subadults were taken offshore with the shrimp trawl by June (Tab:

5). The same pattern was demonstirated for white shrimp, P. setiferus.
starting later in the season (June). Larger white shrimp from previou:
spawnings ware taken in April.

20. Postlarval fishes taken in the beam trawl were mcst abundar-
in March when 88 percent of all 1,505 specimens collected were Gulf
menhaden, Brevoortia patronus (Table 3). This sgpecies accounted for

78 percent of all postlarval fishes caught with the beam tiawl during
the study. Of the 28 species collected with this gear, most were mar:
2stuarine, not estuarine only. PDistribution of species and of number:
appeared random throughout the study with ro obvicus patterns. With

an average tow covering 180 m? of bottom, (Baxter 1963) there was orv

sosvlarval fish onllected per 2.1 m2 of shore station aras  owero:



21. The bar seine captured the early juvenile stage of ishes.
Highest catches with this gear occurred in March. There were 1,604

Atlantic croakers, Micropogon undulatus, in the March samples. This

species was abhundant at all four stations. All species are listed in
desc- nding order of abundance in Table 4. Each tow covered approximitz:
700 mz; therefore, one fish was collected for every 2.8 m2 of shore
station seined.

22. To determine if relative differences in abundance and Jdistr:i-
bition of fishes and crustaceans occurred along the shoreline, data
from the beam trawl (Table A3) and bar seine (Table 3A4) were combined.
Numbers of fishes were evenly distributed between stations 1 (.8 percent®
2 (29 percent), and 3 (30 percent}. However, only 13 percent of the
fishes were collected from station 4 at the =2as*:rn end. Brown and white
shrimp were caught at all stations and were the mcst abundant .nverte-
brates collected. No pattexrn was observed in the Jdata other than the
seasonal abundances of anisals in the spring.

23. Shrimp trawl data were gathered from the four zones shown in
Figure 2. Aas in the shoreline fish data, the conly obvious difference
is a seasonal one. Only 664 fish were captured in appvoximately 24,000 =
of bottom covered. This yields one fich per 36 m2 of bottom. By weight,
1 g of fish was caught per 6.2 m2 of bottom. Areal and temporal abundan:
and biomass data for trawl-caught nekton are presented in Table A7.
Trawl-caught fish are listed in descending order of abundance znd by mont
in Table 5, June was the month of greatest abundance when 40 percent of
the trawled specimens were caught. Only 4 species of invertebrates
were caught in the trawl (Table 5).
Benthos

24. Benthic data collected during the study are presented by samp

.

period in Table 6. Detailed benthic data are presented by station,
coilection date, and sample replicate in Table A8. All benthic forms
found fit into a grouping of eight taxa arranged by station an:. transect
1.n Table 7. Table 8 compares benthos from transect 5, collected 1n

Sctober, with October collections from the four other transect::.



25, Benrnthic abundance was found to be greater in the wesrern pos-
Lo f the site “transects 1 and 2). This was probably Jdue to deposi-
“ron of finer sediment observed in that area. Benthic abundance als?
varied bDetween transects parallel to shore witn fewer benthic animals
collected along the shore chan at middepth and offshore transect:s.

26. Of all benthilc organisms identified, Polychaeta was the nost
zbundant taxon comprising 40 percent of the benthlc crganisms collected.
Sixteen species of rolychaetes were taken representing 13 genera. Iwo
species of polychaetes dominated the annelid population throughout :-he

study. Eteone hetercopoda comprised 34 percent of the number collec:ad.

Parendalia fauveli, the second most common species, accounted for 22

percent of all polychaetes taken. Although Capitelia capitata is oten

A cCormnon speciss in estuarine studies, it made up only four perzenc of
the Polychaeta collected. This specles is usually fouvnd in finer tox-
cured bottoms or mud substrates.

27. Data of the most avundant polychaete, E. haterowpoda, wers
examined for distribution within the area. Shoreline stcations produced
55 percant of the total caught. No one station yielded more than 32
percent or less than 18 percent of those taken at shore stations. II.
heteropoda occurred at all stations during this study. When transects
perpendicular to shore were compared, transect 2 produced the greatoest
number of this spacies.

28. Upon examination of the distribution of all polychaetes col-
lected, abundance was found to be greater in the western half of the
field site. This distribution was similar to that observed for most
benthic organisms col!acted; polychaetes were also more abundant at
shore stations. Gilmore and Trent (1974) also found polychaetes most
apurdant at shore stations in a West Bay study. Station 1 in Augusi
and in October contained the most organisms by actual numbers, per :quare
retrs of bottom, and per litre of sediment. Both collections were o)so
irhest in organic conts t of the sediment for those “wo months. Tran-

A}

;oo Loyielded 33 cercent of all polychaetes; transect 2 contained "6

Seanr T nse : Y4 nercent: and nranso>oyv AR e ant



i wtober, 'V percent of the polychaetes collected at the rite dere {ron
he new transect 5.
Z9. In addition %o pelychaetes, other abundant zenthic ordan’ sms
tnuiuded one species each of isopod, amphipod, and pelecypod. The

isopod, Xenan“hura brevitelson, was tie most abundant .pecies 0f al]

:wrthropoa crustaceans cbtained. Of the 342 arthrouped crustaceans ool-
ivcted, this species representad 67 peucint (364 specimens) and was

ollzscted on ail sample dutes and at all statior. »xceot statlon 3.

g
3]

seventy percent of all X. brevi’ :lson spocimens were collected Urom th
wastern transects (1 and 2). Transect 4 riela d crlv 8 percent of ~a2
cotal number collected.

30. Tominant amphipods were Haustoriidae, : family of burrowirng
anmphipods well adapted to dynamic sand environmer.ts. Two and possilly
nore species of haustoriids occurred in the collecti_ns but identifica-
tion low family could not be accomplished. Most empiiipods occurred
in April when 43 percent of the total number were taken. Distribution
among transects was uniform, varying fron 20 to 27 percent. Hiustoxriids
were taken at every station in the area and occurred ia every month.

31. The dominant pelecypod of the area {89 percent cf the toral

numlar) wag Periploma inequale, the unequal spoon clam, common to sandy

nottom lagoons and inlet areas. Only four other pelecyped species were

ccllected, inclucing Mercenaria campechiensig and the long razor clanm,

Ensis 1 inor. E. minor specimens, which were each 25 wum long, were tae only
selecypods taken that measured more than 3 mm. Larger shalls . £ thii gpecies
were observed along the shore edge during the study cut rone wo .2 Zoand alive
or iantact. It should be noted that no adult mollwnscs « -~ = ccll). el and
1+t is not known whether or not they complete their life cvcle it this
<ite. As with many other forms, pelecypods were in greate: = .ipundance
:n the month of 2pril. It is also interesting to . »te tnat although
vulinia lateraiis and Macoma tenta are two specie: of pelecypods that

otten dominant in benthic communities (Thorson, 1357), only aleven

"he only other wolluscs collected, other “han pelecypods Lore



larger than 2 mm was a moon snail, Polinicez duplicatus. 'This speziun

measured 5 mm, ~snd was the only predatory species ¢f mollusc telea.

=

‘ne cther two species, Caecum pulchellum and Teinostoma biscaynens», are

smrll and usually not abundant. Scarcity of the highly pred corv 2.

dplicatuy in the collections is probably due to the Jack of prey (n the

area.

33. Trn additicn to the benthic organisms describea abave, (o ree
forms of meiobenthos +ere also observed in the substrate: forams,
cstrerods, and nematodes. All. three forms were abundant ir Marxch, and
were most abundant in April, followed by a sharp decrease or total ab-
sence in nuabers thioogh the summer. A few nematodes and foraminilera
were observed in the October samples. This i8 the exrected pattexrn ~f
seasonal abundance and agrzes with studies such w3 chat by Cay el al.

(1973). Because tlre sieve size of 0.3 mm ie not really quantitative fox

these forms, no finer definition of meiofauna abunlance was attempted.

Sediment analysis

34. Grams of organic matter per square metre of sediment orface
are reported in Table 9 for every station :ampled each month and uy
trannects paralle” and perpendicular toc shore. Data for each replicate
are presented in Table A9. C(rxcanis content of the areca is considered
to be low when compared with a veneral bay frea. Sandy substrates in
estuaries gene ‘v contain less organic matter than do finer grained
substrates. . -ea does not have submerged vegetation, so .here was,
with only one exception, ro detritus in samples. As discussed earlier,
strong currents probably remove material of small particle size.

35. Grams of organic conter.t per litre of .udiment (g/ls) were
alsco determined. All g/ls data gathered during the study from stations
I through 15 are recorded in Table 10. The average g/ls for those
stations was 0.1467. If station 1 data taken ’n August are not included,
the average g/1l:- is 0.1323. This one extremely abundwnt sample yielded
68 percent of al crganic matter for August and i3 percernt of atl ruaniso
cembusted during this study. Station 1 in August also contained 4. o0 oo
~f all wvolychae s at that location during the stucy lfable aASa) . [«

iy rime vogctative litcer was observed at the oo



‘oo the amount of seds.entary orydnic content contorms o TN
SGeASCOT patitern shown in abuadance of organisms. A oeak occurraod in
April aind nmumbers decreased thereafter. QOQverall, orcanic oonter.  was
highest in april (Takles 92 and 10) and lowest ir October
- .
7 >

e
a

Jhi-square test was performed to fompor: atation lifreres
usipa 1o hypothesis that there were ro differonces la organsc mover
Letweeln stations. Nll seasonal data were poelzd for cuch star o

ik

tre S percesns level with 14 degrees of freed. .n, no sigaificant

vas detected. when transoact dats were examined, however, o oF:am s

apparent that v janic matter wis greater at wastern Lre..sectw o nd U,

Cenclusicens

8. wilmore and Trent (1974) feound slightly over 1200 polychaete:

per square metre of open bay in West Bay sasples. Samples froa the

LG

i

posed habitat site yielded an average of 353 peolychactes per s puare
metre. With ail m=-_robenthos combined, Gilmore and Trent coll :cted an
average of 1300 organ.isms per :3guarxe metre. An average of onl; 364
ma. yobenthic organisws were collected per square meure at the iabiitat
development sitce In another study done i: Warch, 1372%, 16 ku =ast
of this study <ite 2rd along a similar shoreline, an aver=zge of 1275
macrobenthic & ima.s were ccllected per square metre. In Marca 1975,
this study vi lded 1In average of 326 animals per square metre »f bottom.
n both of the other studies, polychaetes were more dense, the sites
were further remo.ed from influence of gulf waters, they were iearer
Spartina marsn areas, and had not been subjected to recent depositicr
dredger material. This could account for more uniform and productivie
environments :1. the other two studiees

19, (rea=test organic content was found in April sampling (18.v o

per station). At that time phytcplankto: zooplankton, «and mear~oonti

*Unpublished data, Nationa: Marine Fircrheries Service, sSoutheast ...
ntexr, Galeston Laboratory, Galveston, Texas.



cn i owma e N ool peak., Table L1, & sumnecy of data [, o
wl whe cwverall S3-month study period combined, containg numerica..

ccandance and cdomuss of the different parameters collectoed Itosan De

«

seen Taat zostliareval and early juvenile fishea vere not aburcant any

nONtic axcent Mareh Zooplankters were lowest 1 Augnst, bat Sune was
e owmnthn of lo v abundrnce of shytoplankton. beathic animals ard orgaol

ntooe,

. Cleuwpnores »nd coelentaerates are not Cluded 1 care b
“acm but care ohuyerved rhroughcut the study,  When cthe piloc =sbngy was
conducted in March, wily a swall aumber of Be_oe uvvata wexa auser ved
in w2 watar column.  In Apvil, 3. ovate wan scill present and occasionall

Stomolonhus meluayzlis were found stranded along the shoreline. »umers

Do, sleegris ncre 'wed on the shore ov Juno and gsome were seci 1

August. 39 May . dnemicpsis mecradyid was Jdense ancugh o cause slogging

of Tne plavkton new, M. mecradsi remalned abundant through August. O

ot cheir predetors, Chrysaore -uiaquecirrha, also pecame 2. andant i

August.,
41. Limited nurvers ¢ higher tropic level s_.venger and wredator
ecies attest o the paucity of epilienthic life., T™e only epibwachic

scavenger collected wasg the hermit crab, Clibanarius vittatus.

L

42, he ci.seut oyster reef detected was over 5 km from the Lani

development sitce. In SQartgggAand in oyster hiotores o Ffast Bav. Yiney
sediments, high arimal abundance, and species of highers trophic l.ave’
veenr.  Eilther type of assemblade could result if leposition of fipne-
texturea gediwent occuws and physical striuctures are placed ia tnoe study

ares to retain these finer sediments.

Recommerdation:

43, A project such as this should include the study of a roaative. v
undisturbed arca nearby and the study results should be used as )

dication of rhe bilological uevalopment of the study site.

34 - ing should extend through one calendar vear o .
cnecmpass  compliete Yife oycle of soma organdsis and detertine Coompos s

v oswasonul ntilicsation ol the area by others. Mol same.ing ooat



show nocturnal Clfferences, egpecially in epibenthic forms.

45. A structure placed in an area for the purpose of increasing
productivity should allow for some circulation of water. Circulation
aids in preventing unstable situations such as phytoplankton blooms,
allows freedom of movement by organisms that would use the area, and
transports finer aediments for‘déposttion. Strong scouring currents
should, however, be restricted by atructure “design.

' 46.  Structural configuxation aﬁaxld siavlate natural conditions.

In this case, nearby Elmgrova Point anc Margh Point areas (U. s. ceGs
Chart 1282) have desitable paramoters. A both locationa, bayoua mean—
der in a northwesterly direction frqm I livar Peninsula to the bay ’
'»u.ouqh macs., grass. The Alrection of 1o bayous and: sand pluma con=
figuration indicates prevall i curren’ to“t@é wast. By applying desired

deaign factora vegetarive production m1 at occur naturally in an. aiterea

A
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’ Table 1
Diatom Species in Descending Order

of Abundance and Percent cof Total
March - Juna 1975*

Date - Number/ml
Species March April May June Mean Percent

Leptncylindrus minimus

1,102 6,700 15 210 2,007 35.5
Asterionella japonica . 2,749 1,728 65 540 1,270 22.4
Navicula (1 to S spp.) 252 308 240 1,395 549 9.7
Skeletonema costatum . . 1,289 518 15 232 514 9.
Thalassfosira (1 to.3 spp.) .~ 154 1,198 - 210 202 450 8.0

Mitzschia (1 to 3 #pih);

5

om0 392 555 285 . 336..
L. .em8 ' LU 1F 100
C9a. 22 108" .18
288 . 252 . 202 364 "
UU11,485 1,374 3,283 5,658

8.9

" Chaetoceros socialls

:'uo phytophnkton wero mliqq&d, in A_ugﬁst or October 1975.




Table 2
Major Groups of Zooplankton by Zones
March ~ Oc .ober 197%

Zone - Nunber/m3 Std.
Gxoups I II III Iv Maan Dev. Percent
Barnacles 976.7 202.2 123.0 268.8 393 393.8 49.5
Copepods 611.7 254.6 183.9 397.4 362 188.7 45.6
Polychaetes 104.1 14.3 6.9 20.6 36 45.4 4.6
All Others 4.5 3.0 -5 1.2 2 1.6 0.3

oo

Note: Znuplankton were not collected 3° ~mes III and IV in August an~
October.

8



Table 3
Nunber of Postlarval Fishes and Crustaceans Taken at Shore Stations With
the Beam-Trawl in Descending Order of Abundance
March ~ October 1975

Date
March April June August October Total
Taxa 18 15 17 19 14
Pish
Gulf Menhaden 133 117 1448
(Brevoortia patron.s)
Bay Anchovy ' S 57 3 58 123
{Anchoa mitchilli)
Atlantic Croaker 70 2 72
(Micropngon undulatus)
.Dartexr Goby 32 2 9 3 46
(Gobionellus boleosoma)
Pinfish 20 12 32
{Lsgodon rhomboidses)
Sheapshead 25 25
(Axrchosargus
probatocephalus)
Striped Mullet 18 X 19
(Mugil cephalus) '
Spot 18 18
(leiostomus xanthurus)
Southern Xingfish 10 4 14
{Menticirrhus americanus)
Black Drum 4 6 10
(Pogonias cromis)
Naked Goby 1 4 3 8
{Gobiosoma bosci)
Ladyfish 2 4 6
(Elops saurus)
Red Drum 6 6

{Sciasnops ocellata)

(continued)



Table

3 (continued)

Taxa

Date

March

April June August October
18 15

Total
19 14

Spotted Seatrout
(Cynoscion nebulosus)

Inshore Lizzardfish
(Synodus foetens)

Bay Whiff
(Citharichthys

gpiloptsrus)

Speckled Worm Eel
(Myrophis punctatus)

Longnose Kil: ifish
(Fundulus similis)

Tidewater Silverside
(Menidia beryllina)

Atlantic Threadfin
(Polydactylus

octonemus)

Star Drum
{Stellifer lanceolatus)

~..antic Bumper
\~hloroscombrus

chrysurus)

Florida Pompano
(Trachinotus carolinus)

Silver Perch
(Bairdiella chrysura)

Southern Starazer
(Astroscopus y-graecum)

Chain Pipefish
(Syngnathus louisianae)

Cle. + Goby
(Microgobius qulosus)

(continued)

5 5



Table

3 (concluded)

Date
March April June August October Total
Taxa 18 15 17 19 14
White Mullet 1 1
(Mugil curema)
Totals 1505 168 77 24 80 18454
Crustaceans
Brown Shrimp 2122 138 40 73 2 2375
(Penasus aztecus)
White Shrimp 7 14 257 24 302
(Penaeus setiferus)
Seabob 16 1 7
(Xiphopeneus kroyeri)
Blue Crab 10 10
{Callinectes sapidus)
Hermit Crub 4 4
{Clibanarius vittatus)
Totals 2129 138 54 360 27 2708




Table 4

Number of Juvenile Fishes and Crustaceans Taken at Shore Stations with the

3ar Seine in Descending Order of Abundance

March - October 1975

Date
March April June August <October Total
Taxa 18 15 17 19 14
Fish
Atlantic Croaker 2604 ' 28 338 1 2971
{(Micropogen undulatus)
White mullet 690 56 745
{(Mugil curecma)
Spot 253 3 198 454
{Leiostomus xanthurus)
tlantic Threadfin 2 265 267
(Polydactylus cctonemus)
Bay Anchovy 137 2 37 s7 233
(Anchoa mitchilli)
Gulf Kingfish 15 83 20 118
(Menticirrhus littoralis)
Sea Catfish 77 39 1 117
(Arius felis)
Longnoge Killifish 34 13 15 45 2 109
(Fundulus similis)
Spanish Sardine 77 77
(Sardinella anchovia)
Bay Whiff 60 3 63
{Citharichthys spilopterus)
Sand Seatrout 4 2 44 50
(Cynoscion arenarius)
Striped Mullet 4 1 21 7 33
(Mugil cephalus)
Rough Silverside 5 24 29

(Membras martinica)

{(continued)

32



Table 4 (continued;

JAte
March april Jure August OCctcober Total
Taxa 18 15 17 19 14

Flnorida Pompano 8 3 Y
{Trachinotus carolinus)

Cre-ralle Jack 11
«_aranx hippos)

12

-

Sulf killifish 9 R
(Lucania parva)

Alack Drum 5 2 7
(Pogonias cromis)

Atlantic runper 3
‘Chloroscombrus chrysurus)

o

Atazantic Spade:ish 5 S
(Chuetodipterus faber)

Southern Flounder 3 b 4
{Paralichthys lethostigma)

Southern Stargazer 4
(Astroscopus y-graecum)

=

Leatherjacket
(Oligoplites saurus)

8}
o

Pinfish 2 2
(Lagodon rhomboides)

Harvestfish
(Perrilus alepidotus)

()
%]

Sailfin Molly 2
(Poecilia latipinna)

o

Silver Perch 1 1
(Bairdiella chrysura)

Blackcheek Tocnguefish 1 1
(Symphurus plaagiusa)

Least Puffer
(Sphoercides parvus)

[

{(continued)

13



Table 4 {concluded)

Date
March
Taxa

April June

August
o i3 15 17
scaled Sardine

19

Uctober

{Harengula pensacolae)

"ldewater Silversido

1
Menidia bexryllina)

Rad Drwn

(Sciaenops ncellata)

[

Totals 2175 7

L

ot
>

1697
Cruscac.ans

White Shrimp 16
(Penaeus setiferus)

344
Brown Shrimp

371
{Penaeus aztecus)

371
Grass Shrimp

16 40
(Palaemonetes sp.)
Seabob

b4
{Xiphopeneus kroyeri)

Blue Crab

118 26 38
(Callinectes sapidus)

56
Hermit Crab

206
(Clibanarius vittatus)

Totals

!5

196

126

53

94 i

18%

%)
W
-~

521 65 414 733

5221




Number

Table 5

Taxa

THRTEBRATES:

stilantic Croaker
{(Micrepeogon undulatus)

Spot
{Leiostomus xanthurus)

Sea Catfish
{Acius felis)

Gulf Ruttexrfish
(Peprilus burti)

Bay Anchovy
{Anchca mitchilii)

Crevalle Jachk
{Caranx hippos)

Atlantic Thread Herring
(Opisthonema oglinum)

Atlantic Threadfin

(Polydactylus octonerws)

Pinfish
(Lagodon rhomboides)

Harvestfish
{(Peprilus alepidotus)

Southern Stargazer
(Astroscopus v-~graecum)

Gu.!ft Menhaden
{Brevoortia patronus)

Total
ro.

210)

10

5

-I Jrawl=Caught Fishes and Iavertebrates by Months in
Descending Order of Abundance, Arch - October 197%
- N Date

March April June August October
18 15 17 19 14
227 5 153 4z
1 S 62 4 4
10 63 7
5 13
8 2
7
6
6
4
4
2 1
2 !
3

Seerud

Seatrout
Cynoscion arenarius)
S ALCTASE, arenarius

(cuntinued)

TeTal

13.6



Table 5 (concludred)
) . ____bate o o
dacon April Jane August October Total
o L 15 7 14 14 R
SieAACk iran 3 !
TOn0nlas ety
L2ast Puffor 1 2
{Sphoercides pArVis,
Tnshore Laizzegdfisn 1 '
(Cvnodus foetens)
Red Drusa N
{(5ciaenops ucellatu)
Striped 4Mullet -
Mugil ¢ vwhalus)
Atlantir Cuclas-fish 1 i
(Trichiurus leptuzus)
Bighead &. .robin 1
(Prionotus tribalus)
¥lorida ompano 1 !
(Trachinotus carolinus)
Southern Kingfish 1 i
(Menticirrhus americanus) _ o o
tortals 237 23 267 125 12 YO
INVERTEBRATES :
Brown Shrime 3 264 1 13
{(Penaeus aurecus)
White Shrimp 1i6 3 55 174
{(Penaeus setiferus)
3lue Crab 9 4 2 >
(Callinectes sapidus)
squid 2 5
(Ioligo sp.) o .
Totals 128 3 268 9 oL

'S

el

1386, 3

20014



Table

e GF Hentnge L

cebrates Arvanged by Collection Dates ind Specica, ”

i ch=0October 19748

o Date Tetal

I 5.1 - S darci April  June August  Cotober  lumbes
Y NCOCOELA

fubulanus pollucicus 2 2 2 - B i)
CLYCHALTA

“reone heteropoda 27 35 3 (2 7 HeH

scoloplos foarosus 5 v = 8!

5. tragiliy r

hr.znoalia fauve ’ 5 s 37 o+ o

Jorvidae fragilis 9 22 2

w-teromastus fiaiformis P 21 32

Berels succinea 4 2 2 v

U. sceidentalis L

wenia tusiformis 1 :

f;;f;eudeu;yt‘noe Amb U 1 2 1 A 3

ilycindes solitaria
Hephtys op. - :
Hephtys wagellanica 1 L
Capitella capitata 1 1o 24
Mediomastus californiensis
Dicpatra cuprea 1

—
to

183
A,

RBINIIDAE 6 6
TEREBELLIDAE 1 L
ONKNOWN (Young) 3 3
A LIUSCA

CASTROPONDA

Teinostoma biscaynense 2 1 3
Polinices duplicatus 2 1 ‘ 4
Caecum pulchellum 1 1
PELECYPODA
Preriploma inequale 40 80 8 1 A L5
Mulrnia later-lis ‘ 1 " i
s minos 2 .
furoma tenta s % ’
Aercnaria campechiens L !

Hoident i ed ' !

(conty e d)



Table 6 (concluded)

4 —

Date Total

Taxa. March April June Avgust October Numher
CUMACEA 1 1 2
ISOPODA
Xenanthura brevitelsgon c8 136 19 68 73 364
HAUSTURIIDAR 49 73 19 5 25 171
BRACHYURA
Pinnixa cristata 1 4 S

*Unidentified fragments not included.

38
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Table 7
Rscxohsnthic OQrgant mat psx Litra of Sediment According to Taxa, $tations, snd Tranwecta.
Barch~October 1973

[ Organism-mmber/1{tre of Sedimant All Banthos
Wmmm;-ucy@. Gastropods Brachyurmna Curicey per Litre
Shore Stations ]
1 4.0 - 14 4.7 0.1 - - - 200
2 ’ 6.0 0.1 - 0.8 1.7 0.} L4 - - 8.7
3 5.0 - 2.3 2.0 0.8 , = - 0.1 s.9
‘ ‘-’ - 1-' "1 0.1 - - - 7.7
Riddepth Stations B
3 4.8 T 0 e Tt 1.8 0 - - 16.3
¢ 4.3 0 " 3.0 - 139 38 0.1 0. - 25.3
1 0.2 . 20 68 - 1.0 - -, 0.1 13.3
K 01 39T~ e e e 3.0
TR UIEEE W JNREE W ST % SN % SR St W W
0.3 -, 21 - 26 4t - 03 - ST - 13,6
0.5 * 1.3 T 8.3 0 0 1.8 0.2 Lo e - 140
0.3 - 0.8 - 1.6 '. 1.6’ ) - ‘ 0.4 T ew 10:1 :
R ,«’* ;{ v‘ f" ,’E'.’ E <t . . .
0.1 1.3 48 1 0.1 16.9
0.3 1.8 £.8 2.3 0.1 16.¢0
0.2 2.2 4.0 1.3 0.1 12.9
B SR - 0.1 2.3 1.2 1.2 - ' 7.8
j Transects perallel to riore '
sfhore . . 1.3 . 0.1 1.4 - 2.8 0.2 - 1 R S 118
Madepth - 3.8 0.1 ue " ue 2.1 0.1 : 15.2
Offapore ' B.7 0.2 1.8, 2.1 2.8 0.2 . : 12.8
ALX data X 8.8 0.1 1.7 3.7 1.7 0.1 12.8




Table 8
Benthic Organisms per Litre of Sediment by Transect,
October 1975

.

Transect All
Taxa A -2 A . 2 Tracsects®
Polychaetes 10.6 7.8 7.5 5.1 6.4 * 7.5
Taopod 4.3 2.5 3.6 1.4 0.8 2.5
Anphipod 1.0 1.2 0.6 0.6 0.6 0.8 |
Pelecypod 0.5 1.2 0.6 0.8 0.9 0.8
Gastropod , 0.2 - - - - < 0.1
Nemertea - 0.2 0.4 0.2 - 3 0.2
Brachyura - -, = - 0.4 0.1 0.1
Al Benthos® 16.6 12,9 12.7 8.5 8.8 11.9.

*Total numbers of organisms divided byj‘ tocélil:ltrea of sediment. .
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Table 9

Grams of Organic Matter per Square Metre Sediment Surface,

by Stations, Transects, and Months,*
March-October 1975

March April June August October  All Months
Combined
Transects 1-5
Station
1 12,8224 28.2239 11.7416 97.0807 13.1108  32.59539
2 10.0151 9.3649 13.3778 6.5231 6.2820 9.1125
3 3.7416  18.5963 7.0656 4.0086 7.6081 8.20/0
h 8.7616 5.3390 1.5285 6.9709 5.3003 5.5%01
5 7.5541 29,3304 5.1:52 8.6760 2.6008 10.£153
6 25.9892 5.6138 2,0409 4,3789 1,9720 7.9990
7 2.2807 4.9924 3.0743 4.8439 5.1238 4£.0631
8 20.4792  34.1485 3.8579 46,1679 2.1787  32.9654 ¢
9 5.8256 2,9322 2,2139 3.2292 2,0366 3.2474
10 4.7147 51,1922 2.8793 5.3649 2.9451  13.4194
11 2.9386 27.8364 5,3201 2.8159 1.9548 8.1744
12 3,3369 6.1442 5.9419 8.3918 4,8008  5.7232
13 - - - - 2,7642 2,8642
14 - - - - 3,7125 3.7115
15 - - - - - 9.5%00 9.5500
Transects perpendicular o ;
to shore ' R , »
1 8.6673 20,1621 6.3566- 36,3286 %.9160: 13,4861 -
-2 13.5730 22,0569 6.0993. 5.4223 . 3,73300 10.1769"
3 2.9869 17,1417 5.1353-  3.8894  4,8955- 6.8138 |
4 10.8592 15,2105 3.7761 6.5102. 4,0933 8.08%8
3 - - - - 5.3619. 5.3419.
Transects parallel to shore
Shoreline 8.8351 15,3810 8.4283 28,6438 7.0131 13,6607
Middepth 14.0258 18.5212 3.5220. 5.5166° 3.1174 8.5 '06-
Offshore 4.2039 22,0262 4,0900- 4.9504-  4,2573 7.90056.
All Data 9.0216 18.6428 5.3467 13.0376 4,7959 10.1689

*Determined by ash-free dry-weight procedure.
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Table 10
Grams of Organic Matter per Litre of Sediment

Arrarged by Station, Transect, and Month,*
March-October 1975

. 411 Months
March April Jure Auguet Octobur Combined _

Transects J~5

1 0.2041 0.4708 0.3084 1.3664 0.1581 0.5015
2 0.1069 0.1529 0.2235 0.0681 0.6522 0.1207
3 0.0820 0.3255 0.0949 0.0521 0.0637 0.1256
4 0.1244 0.1145 0.0352 0.0683 0.0560 0.0817
5 0.1334 0.4883 0.0834 0.0716 0.0331 ' 0.1620
6 0.4679 0.0816 0.0456 0.0414 0.0269 Q.1327
7 0.0477 0.4752 0.0816 0.0762 0.0558 0.1473
8 0.3930 0.6848 0.0864 0.0308 0.0269 0.2454
9 0.1294 0.0717 0.0528 0.0281 0.0200 0.0504
10 0.0904 0.9339 0.0615 0.0625 0.0266 0.2350
11 0.0637 0.4667 0.0932 0.0475 0.0302 0.1403
12 0.0677 0.1005 0.1221 0.0889 0.0520 0.0862

13 - - 0.0347 0.0347
14 - - - - 0.0374 0.0374
13 - - - - 0.0899 0.0839
Transects perpendicular
to shore

1 0.1556 0.3436 0.1482 0.4887 0.0704 0.2413
2 0.2217 0.3895 0.1102 0.0573 0.0352 0.1528
3 0.0678 0.4225 0.0899 0.0586 0.0499 0.1377
4 0.1967 0.2999 0.0812 0.0627 0.0483 0.1378

b - 0.0540 0.0540
Transects parallel to shore
Shore- ‘ ‘
line 0.1319  0.2659- 0.1655: 0.3887 0.0749 0.2054
Mid-
depth 0.2618 0.4325 0.0743 0.0550 0.0360 0.1719 -
off-

shore 0.0878 0.3932 0.0%24. 0.0568 0.0437 0.1328

All
Data  0.1605 0.3639 0.1074 0.1668 0.0516 0.1467

*Deterrined by ash~free dry-weight procedure.
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Table 11
Seasonal Distribution of Environmental Parameters

March-October 1975

ALl
March April June Augus: October Months
- ooobined
Orgaaics 9 19 5 13 5 10
g/m
Benthos
Organisms/m 804 1363 326 775 1055 R64
Phytoplankton
(Dlatoms/ml) 6530 11482 3285 - : - -
Zooplankton per m3
(Zones I and II) 2563 3762 297 58 416 1419
’ostlarval Fishes
per 1,000 m? 2090 233 107 36 85 644
Farly Juvenile Fishes
per 1,000 m2 1142 23 607 119 24 3é6
Juvenile Fishes
per 1,000 m2 19 2 28 13 1 13

~ = No Jate.

-
2



APPENDIX A’

Sampling fMollection Data ' rom

The Bolivar Peninsula Site



Table Al

Types of Collections Taken by

Dates, Zones, and Stations
Zone statior
1975 Open West: East
Intertidal Water Intertidal Intertidal Shoreline Outer~-Intertidal &
1 11 IIX Iv 2 3 4 13 S 6 7 & 14 9 ¢
March 18 P » P P
b4 2 A 2 M M M M
N N N N B B B B B B ¢ B i)
April 15 P P P P B B B B ¥ D
z Z V4 Z M M M
N N N - ] B B B
May 13 P P P P
Z 2 Z Z
© June 18 P P 4 P
-4 z Z 2z M M M B B B B 8 n
N N N N B B B
" August 19 2 z
o N N N N
’ M MM B B B B ) T
B B B
October 14 z 2 B B B B
N N N N B B B B B A
M MM M

Key: P - Phytoplankton
Z - Zooplankton
N - Nekton

M - Meroplankton postlarval fish
B - Benthcs



£Y

Environmental Data Collected on Fach Sample Date

Table A2

Date and Location

o
Temperature { C)

Salinities (Parts ~er Thousand)

Transects and Zones Remarks
1975 Afr Water (1) __2 (I0)_ 3 (111D & _(1V) 5 )
March 18
8hore 18-20 17-20 19 19 19 19 Aind 10 Knoets per Doy
Of fshore 18-20 18-18 20 20 20 20 Tide apr. 0.3 m
April 15
Shore 20-23 17-18 15 15 15 14 Wind 8 Xnots per howe
Of fshore 14~-16 12 12 12 12 Tide app. 0.1 m
May 13
Shore 29-29 29-29 10 10 10 10 Wind 10 Knots per honu:
Of fshore 29-29 10 10 10 10
June 17
Shore 28-3g 12 12 12 12 Wind 16 Knots per hou
Qffshore 28-31 28-29 12 12 14 12 Tide 0.5 m
August 19
Shore 28-34 28-32 19 20 19 19 wind calm, S.
Offshore 28-35 28-30 20 20 17 Tide G.1 m
October 14
Shore 28 26-28 24 24 24 22 20 Wind 10 Xnots per hou:
Ooffahore 28 26 24 25 25 23 15 Knots per hour, v
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Table A3

Abungance and Pan ;2 Qf Iengths (m) of Postlarval Fishes and Crustaceans
Taken st Shore Stations with the Beam-Trawl,

March - October 1975

Date of Collection

March 18 April 14 June 17 Auqust 19 Octbber’ 14
Species Stations
1 2 3 4 1 2 3 4 by 2 3 4 1 2 3 4 1 2 3 4 13
Gulf Menhaden 29¢ 40 Y430 65 48 12 6 51
Brevoortia patronus 19/ 18/ 19/ 18/ 18/ 16/ 18/ 18/
22 22 29 21 22 21 20 20 _
Bay Anchovy 1 1 3 7 10 234 6 3 2 1% 23 3 15
Anchoa mitchilld / /7 28/ 227 19/ &/ 20/ 42/ 14/ 15/ 147 2Y/7 1)/
48 43 45 44 27 43 26 45 22 19 13 22 22
Atlantic Croakex 17 10 20 23 1 12
Micropoaon urdulatus 23/ 23/ 19/ 23/ /7 /7
43 36 33 37 6 8
Darter G~ by 6 11 14 1 2 1 4 4 1 h3 by
Gobionallius 9.8/ 9.2/ $.8/ / 10/ . / 8.2/ 8.7 /7 / /
boleocsoma 100 10 11 11 14 8.6 8.9 9.9. 13 8.2 8.9
Pintish 4 3 1 2 3 2 s
Lagodon rhomboides 13/ 13/ 12/ 13/ 12/ 12/ 12/
14 14 14 14 13 12 13
Sheepshead 6 11 2 ]
_Archosarqus 8.0/ 8.6/ 8.4/ 8.1/
probatocephalvs 9.3 9.5 ..6 B.4
Striped Mullet 1 2 15 1
¥ugil cephalus / 13/ 11/ /
12 22 24 93
Sspot & 2 9 1
Leiostoruu 13/ 11/ w0/ /
{xanthurus 13 12 14 13

(continued)



Table A} (continued)

Specles

Date of Collection

March 18

April

15

June 17

Augqust 19

Ustcber 14

Stations

2

3

2 3

4 1 2 3

1 2 3 4

3 4

b

13

Southern Xingfish

Ment.cirrhus americanus

Black Doum
Pogor.ias cxromis

Naked Goby
Geblosoma bosci

It yfish
Elops saurus

Red Drum

Scliaenops ncellata

Bpotted Seatrout

Cynoscion nebulosus

Inshore Lizardfish

Synodus foetens

Bay whifft

Citharichthys
spiloprerus

Speckled Worm Eel

Myrophis punctatus

Lorgnose Killifish

Fundulus similis

0N~

~ N

[N

[

(continuzd)

3 4 1 2
20/ 14/ / 4.2/
33 43 22 4.3

3 1
2%/ /
8 20



IV

fanle Al (continued)

Date of Collection

March 1/ 7 April 15 June 17 August 19 Oerebar 14
Stations
Snecies 1 2 3 4 1 2 3 4 1 2 3 4 Py 2 2 4 i

Tidewater Silverside 2
Menidia beryliina /

Atlantic Threadfin -
Pol. dactylus 49/
ocronemus 53
Star Crum
Stellifer
lanceolatus 5.¢

T N e

Atlantic bumper :
Chloroscombrus
chrysurus
Florida Pompano
Trachinctus
carolinug 1

8ilver Perch
Baridiella chrysura

N

W

R

NN

Southarn Stargazer 1

Astroscopus y-jreecum /

Chaln Pipefish . 1
Syngnathus louisianae /

Clown Goby . 1
Microgobins gqulosus . /
1

White Mullet 1

Mugil curema /
32

{continued)
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Table A3 (concluded)

Date of Collection

March 18 April 15 Jure 17 August 19
Stations
Species b 2 3 4 1 2 3 4 .2 3 4 i 2 3 - 1 4
Srown Shrimp 482 240 1265 135 7% 34 17 12 11 10 8 11 23 2¢ 18 A
Penzeus aztecus 11/ 11/ 11/ XY/ 10/ 10/ 11/ 11/ 44/ 25/ a4/ / s/ 9/ 19/ &,
14 13.5 17 14 17 13 13 13 75 71 0 65 9 90 95 "0
White Shrimp 1 5 1 4 J 9 pal s 93
Penasug setiferus / a0/ 3/ 5/ S/
45 50 58 7 45 65
Seabob 212 2 1 1 )
Xiphopeneus - s 9 /7 ;
kroyeri 34 15 12 12 3
Blue Crab 4 3 3
Callinectes sapidus 11,/ 12/ .1/
24 24 i
Hermit Crab . 2 2
Clibanariu« vittatus
Total 34 17 12 15 10 9 20 60 112 115 73 12 o}

483 240 1270 136 75

-4




:bundance and Range of Lengths({mm) of Juvenile I'ishes and Crustaceans

T.inle A4

» *iarch - October 1975

Taken at Shore Stations with the Nar Seinpe

Date of Collection

I..rch i8 april 15 June 17 Auqust 19 ’::_t’_‘gjn_-r. A
Stationy
Species 1 2 3 4 1 2 3 4 1 2 3 4 1 2 k] 4 A 1] atetions
Atalntic Croaker 996 697 260 551 10 18 72 192 68 6 1
Micropogon 25/ 8/ 25/ 25/ 357 40/ 41/ 40/ 47/ 53/
ungulatus 7% 66 70 65 50 50 82 88 75 75
#hite Mullet 85 494 104 7 37 13 )
Mugll curema 35/ 26/ 26/ 33/ A2/ ¢4/ a1/
54 59 39 47 7 69 74
Spot. 14 205 16 18 3 5% 39 69 135
Leiostomus 7, 21/ L3/ 35/ / 44/ 40/ 45/ 38/
aanthurus 62 69 54 64 40 75 6% 70 72
Atlantic Threadfin 2 41 76 134 14
Polydactylus 40/ 46/ A5/ 44/ 45/
oztonemus S0 55 54 5% 59
sry Anchiovy 38 % 73 17 2 6 12 18 1 11 7 % 4
Aschoa mitchilld 41/ 45/ 41/ 8/ 45/ 37/ 38/ 26/ / 29/ 32/ 31, 20/
52 43 57 <1 50 46 53 47 44 44 41 39 38
Gulf Kingfish 3 6 6 27 ;6 138 2 20
Henticirrhus littoralis 37/ 32/ 25/ 24/ 26/ "3/ 29/
48 42 108 56 54 56 37
Sea Catfish 17 4 8 12 9 2 28 1
Arius felis 40/ 43/ 717/ 78/ 41/ 38/ 41/
102 232 94 100 55 46 48
Lor:nose Killifish v 1 29 1 6 2 5 4 31 8 1 16 2 26 2
Tundulus similig a0/ / 29/ / 40/ 40/ 40/ 36/ 347 27/ S/ 36/ 30/
6L 61 68 o5 60 45 55 47 43 55 40 42 29 43

(continued)



¢ st e VA S s 10 21 v o

leh M (mtimed) T ; .

pate of Colleciion - ' .
Maxch 18 April 15 June 17 Atgust 19 Octcber 14 Total
Stations
42 4 ). 2 3 4 12 3 4 1 2 .3 4 all stations

2.

y 34 2605 18
pitharichtm < 28/ 23/ 21/ 277
Spilopterug 3% 53 (28 48




Table M (ccntim:od)

Date of Collection .
: . March 18 April 15 June 17 Auqust 19 Octover 14 Tot»1
R Stations
i.2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 all statione
“ Atlantic Bpadefish . e 2 2 1 T Coae LT 5
Chaetodipterus : R A S8/ %/ Ly : o SV 1y
. faber : Sy ey 26 2% on S el T 2¢
‘Bouthern Ploundey . L S . ; ' ) : : .
. Paralic thys - Y SRR
: lcthoutigm__g

Bouthem starganr
Astroscopus y-graecum

‘Leather jacket
4 Oligoplites saurus




e

'ru:n A4 (eoncluded)

i Date of Collection X

: March 18 April 15 June 17 August 19 October 14 ot
. . Statiora -

‘2, Species 12 3 4 l 2 3 a L 2 3 4 1l 2 3 4 21) stations
i Bcaled Sardine - ‘ ‘ 1 1
Aarenqula pensacolae . - . : 7 ) - . S 4
y : : 1 . C as
. Tidswater Silverside 1 ’ 1
Een.ldlg bogni : '/ R /

.seiavﬁogc ocellata v . ] ; : /_ i o : ST /

3o Wi LU e TiE R 1Y 26 Sy g PENS
17/ 18/ 10/ 15/ 25/ 25/ 25/ . i d s 10/
“e9 73 70 es. 90 70 70 38 25, 162

19 8 12290 , a ) 186
728722/ . 307 3%/ 35/ so/ 29/ : . C 22/
28 36 34 434 4035, 30732 pi a0

303043 46 7 3 W0 us 1m 102 24 s:2118 82 3 sa L eses




Table AS
Counts of Phytoplankton, March-~June, 1975
(Numbers per Millilitre)®

Zones
Organism _l_ 11 ITI Iv
a. March 18, 1975
Diatoms
Asterionella japonica** 3205 1350 3680 2760
Leptocylindrus minimus 680 1055 2145 530
Skeletonema costatum 660 870 1135 2490
Navicula spp. 445 185 190 190
Rhirosolenia fragilissima 345 110 60 230
Chaetoceros similis 165 130
Amphora ostrearia 140
Sarirella smithii 140 60
Thalassiosira rotula 140 60 320 120
Thalassionema nitzchioides 120+ : 60 :
Coscinodiscus sp. 60 130 60 100
Biddulphia mobiliensis ’ . 60
Rhizosclena robusta 60
- Bitzchia closterium S 60 60 130
- Podosira stelliger < 60 - A
Ditylum brightwelld " 60 x?“120' L1000 lfb 135
Licmophora jurgensii : 60 ”w.; T L
Pleurcsigma aestaurii o 60 o R
Cyclotella sp. o 100 S 290
Hantzschia virgata : o L 60 cE e
Rhizosolenia hebeta R R | I
Nitzechia sp. : B 100
xtosigga 8D« . o 60
Amphora sp. << 110 §
Thalassiosira nordenskioldii : 130"
TR Subtotal 6520 4330 8040 7165
Dinoflagellates
Peridinium trochoidewn 60
Exuviella cassubica 60 110
Dinoflagellate cyst 60 .
Prorocentrum micans 60
Lunate cyst 180 _1so
Subtotal 180 350 G 180
Green Algae
Biflagellated zoospore ) 60
Carteria ep. 60
Stichococcus sp. 60
Unidentified coccoid 430

Subtotal 180 0 430 0



Table A5 (continued)

Zones
Organiso I I1 I1X Iv
b. April 15, 1975 '
Diatoms
Leptocylindrus minimush* 5240 7850 6920 6720
Asterionalla jzponica 2690 1060 1450 1710
Thalaseiosira rotula 580 60 1410 116G
Thalassiosira pseudunaaa 410 620 340 210
Nitzechia closterium 400 260 140 140
Skeletonema costatim W6 250 930 660
Navicula spp. 230 310 480 210
Chaetoceros socialis 230 440 480
Melosira suleata 160 60 60
Coscinodiscus sp. 60 60 60 210
Nitzschia sp. 60 210 360
Pleurosigma sp. 60
Melosixa sp. ¢ 60
Rhizosolenia sp. 60
Anphora sp. 120
Hemiaulus hauckii 60
Ditylum brightwelld 60 60
Thalassionema nitzschioides 60 60
Fragilaria sp. 140
Cyclotella sp. ‘ : . 120
o Subtotal 1035C 10860 12470 12370
Dinoflagellates : .
.. Exuviella (cassubica?) 60 . -
Peridinium trochoideum 60
Exuviella (baltica?) 140
Cyst €0
o Subtotal 0 120 140 6G
Green Algae
Carteria sp. 60 60 60
Dunaiiella sp. 60 60 60
Subtotal 120 120 60 60
Blue-Green Algae
Oscillatoria sp. €0
Chroococcus sp. 60
Spirulina (filament) 60
Subtotal 60 120 0 0]
(continued)

Al3



Table AS (continued)

Zone
Organism I I1 11T IV
c. May 13, 1975
Diatoms
Nitzschia lanceolata** 510 240 270 210
Chaetoceros gracile 120 30 330
Navicula spp. 150 180 510 120
Thalassiosira pseudonana 120 120 420 180
Nitzschia closterium< 120 150 510 210
Leptocylindrus minimus 120 110 30
Gyrosigma hippocampus 30 30 30 110
Skeletonema costatum 30 30
Hantzschia sp. 120 120 3¢
Coscinodiscus sp. 30 30 30
Bacteriastrum sp. 30 30
Subtotal 1200 960 2360 920
Dincvflagellates
Gyrnodinium sp. 30
Prorocentrus micans 30 110
Subtotal 60 110 0 0
Euglenoids
Eutreptisa ap. 30 30
Subtotal (V] 30 ¢ 30
Green Algae
Platymonas sp. 30 30 110 30
Subtotal 30 30 110 30
Blue~Green Algee % 160
Gleocapsa sp. 250 210 5
Oscillatoxia sp. 540 1470 420
Subtotal 780 21C 2010 780

(continued)
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Tabie ¢ (concluded)

Zones
Orzanisms I II I1X Iv
d. June 17, 1975
Diatoms
Navicula app. 14450 1710 1290 1140
Asterivnella {aponica? 540 360 96 1170
Leptocylindrus minimus 350 130 1530 150
Chaetocercs socialis 300 120 30
Nitzachis clcosterium 210 240 180 210
Skeletonema costatum? 210 300 120 300
Coscinodiscus sp. 210 210 90 120
Thalassiosira rotula 210 330 270
Nitzschia{l=s -ceolata 120 120 90 sg
Licmorpha flibellata 60
Thalassionema nitzachioides 60 120 30
Rhizosolenia sp. 60 30
Cyclotella sp. 240 120 9C
Subtotal 2780 3690 2400 3600
Dinoflacellates
Prorccentrum micans 90
Dinoflagellate cyst 30 60 30
Fxuviella sp. 60
Subtotal 120 60 9Q 0
Green Algae
Dunaliella sp. 90 5Q §0
Subtotal 1] 90 S0 60
Euglenoids
Eutreptia pertyi 60 30 20
Subtotal 0 60 30 30
Blue-Green Algae
Oscillatoria sp. 2970 930 780 &60
Chroococcus sp. 510 210 90 390
Gloeocapsa 270 180 60
Subtotal 3750 1320 870 1110
TOTAL 27,130 22,460 29,100 26,395

*Counts were made with a Palmer-Maloney counting cell and a phase-contrast
microscope. The number shown represents the counts of seven or fourteen
preparations calculated to give the number r millilitre. Seven prepara-
tiones represent a total volume of 0.1 millilitre.

**Many of the organisms olserved occurred in various colonial formas. For
such individuals the individual cells and not the colony are counted.

+Counts that are less than 100 per millilitre are based on the observation
of one specimen of that specles in the total number of preparatiens counzed.
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Table AS

Repiicate Zooplankton Ssuples by Yone, Date, and Taxa

(contimed)

. (Qrganisms per u’ Warer)
Jate
March 18 April 15 May 13 Jure 17
Replicate Replicate Replicate Replicats
Tra A .3 A 3 A 3 A B

Copapod 337.5 2194.4 1348.2 xs;‘&.'sm‘_f‘ 4.0 7.3 43.6 633.0 22,3 25.5 15%.¢
Barunacle 823.0 4870.3 2340.4 2458.0 3.3 &3 12.3 108.7 35.5 A3 3
Polychaste 212.4 509.9 2.9 22.7 0.7 0.9 3.1 2.1 1.2 8.8
Hyuidacem 19.6
Crustecean Ixs 26.3
Kematoda 160.9
Crab Zoea 1.7 20.2 - 3.1 2.1,
Talasmonid 2.9 1.6
Callimannid . a9 1.6
Isopoda 1.8 6.3 1.2
Urocherdate 10.5
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Table A6 (continuved)

March 18 s Aoril 13 pace May 13 June 17 August 19

Replicate Replicate Replicate . Replicare Repliczate
Taxa A 5 A 3 A 3 A B A3

b. Zo¥x 11
Copepod 174.4 33.0 1112.6 780.6 101.1 66.4 132.3 156.3 43.9 12.%
Batnacle 69.8 66.0 1092.4 1052.5 23.4 24.5 21.9 6.3 9.0 6.3
Pelychaeca 58.1 16.5 8.0 3.2 2.0 3.2 1.2 0.7
Xepatode 1.1
Crad Zoea 8.6 2.1 1.6 .6 1.2 8.0 1.7
Palacmonid 0.4 c.9
Callisnaseid 2.3
1sopoda 0.3 1.2. ©.3
Aschovy larva 1.1
Brown Shrinp ' 0.6
Urochordata N
Crustacssen Zoea 0.4
dachavry : 0.8
{continued)
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Table A6 (continued)

Taxa

Copepod
Barnacle
Polychaete
Crad Zoea
Palaenonetes
Browm Shrimp
Hedusze

Crad Megalops
Anchovy
¥hite Shrimp

Date
Mar:h 18 April 15 May 13 June 17 August
Repil.ate Replicate Replicate Replicate Replicace
A B A 2 A Lo B A B L
c. ZONE II1
141.7  35.9 152.1 78.2 119.1 79.5  268.6 596.1 Rote: Zooplzan'
not cclliected
57.6 717.8 430.3 348.1 41.8 4.7 5.3 18.8 or October in .
35.4 12.0 4.0 2.5 0.7
4.2 1.2 4.9
1.8
1.3 1.4
4.4
3.0
c.7
) 1.3

(continued)
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Table A6 (concluded)

”,
March 18 April Il)?te May- 13 June 17 August 19 O
Replicate Replicate Replicate Replicate leplicate Reo
Taxa A B AT A 3 A B A B A
d. ZONE IV
Copepod 206.0 48.5 227.8 2016.4 126.9 160.8 143.1 249.4
Barnacle 123.6 299.0 923.0 720.1 11.8 17.8  17.0 42.7  Note: Zeoplankton
Polychaete 67.4  89.7 1.81 3.13 1.2 1.3 Dot Collectel dn &
Crab Zoes 11.79 43.83 2.4 1.2
Palaemonetes 1.5 0.9 1.9
Callianassidae 1.9
Isopoda 0.3 1.9
Gastropod 0.9
Aachovy Egg 6.26
Brown Shrimp 0.6
Fish Larva 0.3 0.3




ogv

Trawl-Caught Fishes and Invertebrates by Month, Zone, and Tow

Table A7

Zone
I Il JII v
Tow Nunber Tow Rumber Tow Number _Tow Numi
Taxa 1 2 1 2 1 2 1
a. March 1975

VERTEBRATES:
Atlantic Croaker 86.3* 98.1 78.4 37.7 117.1 106.0 66.1 €

(Micropogen undulatus) 2g%* 36 23 27 36 21 24
Spot 6.1

{Lejiostomus xanthurus) 1
Sea Catfish

(Arius felis)
Gulf Butterfish 8.1 1.0 2.1

(Peprilus burti) 3 1 by
Southern Stargazer 1.1 1.1

(Axtroscopus v-graecum) 1 1
Izast Fuffer 10.8

(Sphoervides parvv . 1
Bighead Searobin 1.0

{Prionotus tribulus) 1

* Total weight in grams.

** Number of organisms collected.

(continued)



Table A7 (continu:..d)

Zone

I 1X 111 v

Tow Number Tow Number Tow Number Tow Numbe:

laxa 1 ) 1 2 1 5 3 e

.

b. March 1975 (continued)

INBERTEBRATES:

Brovm Shrimm 1.0 1.4 1.
(Penaeus aztecus) 1 i M

White Shrimp 14.3 27.2 77.9 50.3 33.3 35.2 70.3 59.:
(Penaeus setiferus) 4 10 21 17 12 1 21 21

81lue Crab 410.8 187.2 436.4 389.0 148. 5
{Callinectes sapidus) 3 2 2 2 1

c. April 1975

VERTEBRATES :

Atlantic Croaker 2.0 1.2 2.8 8.
(Micropogan undulatus) 1 1 1 2

Spot 5.2 12.3 7.1 40.1
{lLeiostomus xanthurus) 1 2 1 5

Bay Anchovy 2.8 4.9 2.1 9.3 3.1 0.
{Anchoa mitchill{i) 1 1 2 2 1 M

Southern Stargazer 1.2
(Astroscopus y~graecum) 1

INVERTEBRATES:

White Shrimp 15.4 25. .
(Penacus getiferus) 1 2

{continued)
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Table A7

{continued)

Zone
IX
Tow Number Tow Number _Tow Number
raxa 1 2 1 2 o 2
d. June 7%

VERTEBRATES :
Atlantic Croaker 40.6 43.5 120.3 92.7 _2_5__6_ 40.3 29_0

{(Micropogon unduletus) 14 16 37 26 8 11 26
Spot 69.6 B87.6 200.6 33.8 7.5 7.3 97.4

(Leliostomus xanthurus) 7 10 23 4 1 1 9
Sea Catfish 12.9 32.8 54.1 15.6 15.0

(Arius felis) 1 2 4 1 3
Buttexrfish 2.4 2.4 0.8 0.5 L.0 0.3

(Pegrilua burti) 4 3 2 1 2 1
Bay Anchovy 0.8

{(Anchoa mitchilli) 2
Atlantic Thread Herring 6.5 13:7

{Opisthonema oglinum) 3 3
Atlantic Threadfin 6.9

(Polydactylus octonemus) 2
Pinfigh 19.4 19.8 17.8

(Lagodon rhomboides) 1 2 1

(continued)




Table A7 '(coniinueé)

- - - v - . N - .‘,,{ -
Zorn N -
R 111 v
: Tow_ Number Tow Number . =~ Tow Number
SRR S L) 1 e 2 1 B

b fgnmnngms (eoht.{rued)
c\hﬂ

5
e A

sag dus) &



Table A7 (continued) .

Zone, -
P IIY v
Tow Numbar Tow Number Tow Numbry
1 2 ) SR 2 1 2

. Auqust 1975 .




' ~ Table A7 (concluded)

: . &

Zone
11 111 v
. Tow Number Tow Number o+ __Tow Number
oA 2 1 2 1 2

j_ioatlémuu xanthurug) e




Table A8
Numbers of Benthos Collected Per Square Metre by Sampli.g
Date and Station : :

8, Polychaetes

Sample Date :
Station Sample March April Juna August October
. Half 18 15 18 19 ) 14
1 A 86 689 172 2067 947
D 430 517 258 1636 1636
2 A 603 603 172 603 947
D 344 430 86 430 430
3 A 517 775 258 86 T 172
D 258 689 258 344 258
4 A 51?7 288 86 344 344
D 430 172 172 %4 344
s A 86 86 258 430 C 778
D 86 86 172 344 JREESE
6 A 3%4 2% O 258 a4
D 258 . 2%8 172 344 . 603
71 A DR 258 . 86 . 258
o D B 172 344
e A S0 e dss
C D 0 . . 43 . 34
[ s A 344 28 - o238t o es9
N D o . %2 0 vee3.- 172
i0 A 172 T sy e s -
D 172 C 28y o258 T 947
1 A 86 TUoBE T 344 1206
! D o L0 512 1023
12 A 86 86 517 €03
o 258 112 43 - 1033
1 A 1722
P b 603
L4 A 238
F D 517
13 A 1722
' D —_— — — — 603
Average 222 298 150 473 649
by Date
' {cont tnued)

A26
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0
V]

October

August

Sample Date
June

Table A8 (contimied)
b, Remarteams
April
1S

18

March

Half

Sample

Station

% <

°3

.vnuon

v..wo

R0
1
12
13
24

0.0W -
-t

10

— ~

"

< O

15
Average

by Date

A27
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Table A8 (ccﬁtinuedf

e. Rmphipods
Sample Date

Station Sample March April Juna Augast Qctober
Half 18 15 18 19 14
1 A 86 172 172 0 0
D 258 8s 86 o o
2 A 86 o 86 86 172
D 86 86 o 0 0
3 A 2%8 o 689 ° o
D 86 o 344 o . 86
4 A o 172 o 0 es
b 86 86 86 172 172
5 A 0 1033 o [ o
D 86 © 430 g6 0 rn
6 A 430 517 0 ° 172
D M4 344 0 o 86
7 A 258 603 1) 86 0
) 0 778" 0 ° 0
8 A 1033 T3z 0 ) o
D 172 ('] (] -] 86
9 A 172 0 o 86 258
D 172 . 344 . 86 0 86
1" A 259 258 0o’ 0 172
D 86 430 0. 0 o
1 A 172 173 o o s
D o 172 0 o 86
12 A 86 172 ° o o
D 0 258 o ) 0
13 A o
D o
14 A 258
D ©
15 A o 86
D — e — — i)

Avorage
by date 176 262 68 . 18 72
(continued)



Teble A8 (continued)

4. Isopods
Sanmpla date

- Station Seuple HMarch April June Augus~ Octobec
Half 18 15 18 13 14
1 A 430 Q o 603 172
D 430 258 258 P 430
2 A 0 0 o 344 517
D 86 o [+] 258 86
2 A o o 0 430 G
D 258 e6 0 517 U
4 A 0 [+ o 344 172
D 86 Q 86 172 Bl3
5 A L 947 430 258 517
D 258 1636 172 €89 947
6 SA 1220 2325 172 258 86
D 1808 1808 o 1119 172
7 A o 1119 Q 86 - 689
D 86 947 172 o 275
8 A (] 512 [+ b o
D o 86 0 ] ]
9 A 86 817 [ o 86
o] 86 [Tek ) Q 86 [+]
10 A 86 o 172 258 258
D 0 1033 172 0 172
11 A 517 [} [+] o 86
D 344 430 o 258 e
12 A 86 947 ° o o
D [} 430 [+ Q Q
13 A 344
D 0
14 A 2]
D [+]
15 A 172
b — — — P L

Avcraje
by date 235 5710 68 247 240
{continued)



Table A8 (conzinued)

e. Pelecyrods
Sample Date o
Statior. Sampls March April June August Curerar
Half 2 15 18 13 b4
1 A Q [¢] 8% Q z
o] Q Q o] o .z
2 A [ o 86 0
D )] ] Q [} <
3 A 86 86 o] 86 o]
o 88 < 0 o <
4 2 (o] o 0 (3] 4
D Q Q 0 86 3
5 A e 172 o o 35
D 258 517 ] 0. 8>
6 A 603 7Is 0 0 R
- €023 Jd4 ] Q
? A Q 430 )] o 85
0 86 344 (] o BEG
8 A 4] 517 e (] =30
] 0 86 0o ] O
9 A 817 517 0 88 o}
o] 517 603 253 86 85
10 A 44 0 0 ] 517
D 517 1033 ° ‘o 0
1 A 0 0o 86 o 0
s ] o 430 258 o 1Y
12 A 172 947 L] 4] (s}
D ] 430 ] (o] ]
13 A ¢
D 0o
14 A R
D 344
15 A o]
D _— — - _— 172
Average
by Date 158 3CL 32 14 64
(continued)
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laols A8 {continued)

!

5|

|

f. Gastropods
Simole Date
Station Samplea March April June August Octor
Balf 1w 15 18 19 14
1 A 4] ] V] o c
D Q Q 0 C <
2 A V] hJ V] 0 Q
D 4] o ] < 2
3 A ] 3] [+] o]
D o} o] o ] %
4 A Q 0 o o) 2
2] [¢] [] 4] 4] o
S A 2] [+ 0 o h]
D 0 0 86 o}
[ A (o] 4] o] 0 0
D a6 [+} [+] © o
7 A o Q 2] ¢] o}
L [+ (4] o [+ Q
B A o 0 L +) ° ¢
o] [+] [»] [ o [
< A [+] [« 4] B& (]
D o [»] o] .0 86
10 A 172 86 0 [ 0
|4 © [+] [} [+ [¢]
11 A L 23 o 0 o [2)
D o 0 34 o o]
12 A Q ¢ 1] ] o]
D [ 4 o0 [+] o
13 A 0
D Q
14 A ©
D [}
13 A 4]
b _— —_— _— —_— -9
Avarage
by Taty 14 3 (o] 7 k)

{cont inued)
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Table A8 (ccncluded)

g. Cumaceans and Crabs*

_ Sample Dats
Startion Sample March April June Avgust Octorex
Half 18 15 18 Qe 1
1 A o 0o [¢] o] [\
D 0 (o] 3 Q o]
2 A & 0 0 ] ¢
D G 0 0 0 J
3 A 0 o 0 0 °
o] 4] g6 - (4] 0 0
% A 0 n o 0 0
D o] 0 c 0 0
; A 0 0 0 0 o
D o} (4] o] o) o]
& A 0 B5ee 0 0 Q
D ] (o] [+] Q o]
7 A 0 (] [+] [« N
D 0 o 0 Bgee ‘" 0
4 A [+] 0 0 0 0
D o o 0o 2 . 0
9 A 0 o L] © 0
D | (] Q [ ol
10 A o o ] 0 ]
D o ] [ [+] V]
11 . 0 o [+) o] 4]
3] 0 ] ] 0 4]
12 A (s} [+ (] [+ o
o} 0 ° 0 258t (]
13 A Q
D 0
14 A 0
o 0
15 A (o]
o —_ —_— —_ —_ 8ot
Average by date 0 ? 0o 14 0

¢

Actus) total nunmber collected arc 2 cumaceans and 4 ci.

Cuauricvans.,
Crabs.

TR,
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12

14

of Organic Content per Litre of Sediment by

Station. Sample, and Mcnth

B

HMarch

0.0215
0.3160

0.0941
0.2313

0.1202
0.0704

0.1367
0.0332

0. 359
0.1302

0.0580
0.0360

0.00175
0.08252

0.1459
C.1209

10118
0.0683

0.0551
0.0725

0.0573
0.0780

April

0.
0.

-~
e

0.
o.

0.
0.

0.
Q.

0.
1.

0.
0.

1.
1.

0.
0.

0.
0.

2204
6594

L1574
L1508

. 1956
L4442

3.1326
0.

0522

1261
3072

0706
0893

09¢2

ro- -

0749
1048

0927
0532

0457
0694

4729
6463

0714
1446

June

(@]

(@

0.

0

o
0

0

0

0
0

0
(o]

0
0

0
0
0
0

0
0

L3633
L2516

L1373
L3174

.0341
L1411

0399

L0322

.07¢o
. 1041

.0323
. 0547

L0771
L1737

. 0805
L0932

.0384
. 0680

.0345
.0664

.0840
. 1029

. 1400
. 0951

August

0.

0.

L0313
L1l

.05486
L0490

.0544
.083°

0876

2.0400G

0.

0412

0.0386

o.
0.

c.
0.

0.
0.

0.
0.

0655
0850

0314
0304

0283
027¢

0972
0348

0.0548
0.0371

0.9370
0.1189

0.CHES

.
QLQ105

L0203

0. 3355

0,004
OL0 T
G.0203
6.Q322

0.035%0
0.0271

Q.0625
0.04239

©.033%
(0.0357

O, 0aey

O,



APPENDLs 37 Bibliography of the Aquat:c Blota of

Galveston Bay, Texas

iy bibiicrrvaphy wos developed as a part o1 an inventor

oot riusatic biora of the Corps Rol:

)

Ponin=al

oreeo s e s Talveston ey, Texas.  Somee Goated refevernin

oyt

cot deal vivn o cdooaios Ln Galveston Bay but are pertinent Deco s
studics woere copduotied on organisms found in ohe Salveston esto

sy sbam,



~dricn, David V., "Obervations on the Ecology an. Life Cycle of .'ro-
shristienelia penaeil Kruse (Cestoda: Trypanorhyncha)®, ¢.l. arasit.,

51, Ho. 3, 1965, pp. 370-376.

- oand Wo 3. Wilson, "The Effect »f Salinity on Growrn o) <yt

breve Davis™, Blo. Buil., vel. 119, No. 1, 1960, pp. £7-64.

, Carl E. Wood, and Kenneth N. Baxter, "An Ecological ! terpre-

tat on of Low ! orerature Responses in Penaeus aztecus and ». seuviforms

postlagvace”, 3uvli. Mar. Sci., vol. 18, No. 1, .968, pp. 6i ‘i
Allen, Kenpeth. "The Zffect of Salinity on the Amino Acid Concentra=icu in

fangia cuneata (Pelecypoda)”, Biol. Bull., vol. 121, No. 3, .26,

pp. 419-424.

Armgtrong, N. E., and R. H. Plake, "Bstuarine water guality biota nodoi™,
Tex. Water Quaiity Control Board Project, PER: Auscin, 1%74.

Arnold, E .ar L., Jr., Ray S. Wheeler, and Kenneth N. Baxter, “Obsu:rvations
on Fishes and Other Biota of Fast Lagoon, Galveston Island", ipec.
Scient. Rrp. U.S. Fish Wildl. Serv., No. 344, 1590, 30 pp.

Baldauf, R, J., J. V. Conner, H. W. Holcombe, and F. M. Truesdale, "A
Study of Selectel Chemical and Biological Conditons of the Lowver
Trinity River and Upper Trinity Bay", Water Resources Instituce, Texas
AsM Univ., WRI Tech. Rept. No. 26, Proj. No. A~007-Tex., 1966-1269,
197G, 168 pp.

Bagsi, D. E., and D. R. Basco, "riald Study of an Unconfined Spil Irea of
t’ - Gulf Intracoastal Waterway in Galveston Bay, Texas", Texa- At
Univ., SG-74-208, Coastcal and Ocn. Eng. Div. Rept. 1974, 1974, 74 pp.

Baughmar, 3. L., "An Annotated Bibliography for the Student of Tex.s Fishes

and Fisheries, With Material on the Gulf of Mexico a..d the Caribbean

Sea", Unpublished, Toxas Game, Fish and Oyster Comm., 1948, 239 pp.

, "An Annotated Bibliography of Oysters, With Pertinent Matexial
on Mussels and Other Shellfish and an Appendix on Pollution”, Texus

AsM Resenrch Foundation, College Station, Texas, 1948, 794 pp.

, "Random Notes on Texas Fishes", Part I, Tex. J. Sci., vol. 2,

No. 1, 1950, pp. 117-138.



saunghiwas J. L., "Random Nctes on Teras Fishes, “art II", Tex. J. 3Sci..
vol. 2, #o. 2, 1950, pp. 242-263.

axtzy, Renneth N., "Abundance of Postlarval Shrimp - One Index of Futuce
Shrimping Success”. Proc. Gulf Caribb. Pish. Inst., 15th Anni. 3ess.,
Iwez, L0031, pp. 79-87.
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With Notas 2n Species Identification", U.5. Fish Wild. Scxv.,
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Buil., vol. 66, No. 1, 1967, pp. 149-158.

R. H. Rigdon, and Constance Hanna, "fleistophora sp. {licro-
sporidia: Nosematidae) a New Parasite of Shrimp”, J. Iavert. lathol.,
vel. 16, No. 2, 1970, pp. 289-291.

Bechtel, T. J., "Fish Species Diversity Indices as Pcllution Indicrters
in Galveston Bay, Texas", M.A. Thesis, Univ. Texas, 1970.

Benefield, Richard L., "Survey of the Blue Crah (Callinectes sapidus

Rathbun) Sport Fishery of the Galveston Ba; System 1968", Coastal
Fish. Proj. Rep. 1968, Texas Parks and Wildlife Dept., 1968, rp. 35-44.

"A Study of Sand Seatrout (Cynoscion arenarius Ginsbuxe) of

the Galveston Bay Area", Coastal fish. Project Repts. 1969-1970,

Texas Parks and Wildlife Dept., 1970, pp. 217-226.
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pPp. 221-224.
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plex"”, Univ. Texas, Bur. Econ. Geology Guide Book 11, 1970, 235 pp.
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dance in the Northwestern Gulf of Mexico", PAO Fisn. Rept. vol. 3,

Ro. 37, 1969, pp. 775-798.
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Experiment Station, Vicksburg, Mississippi.
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