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ABSTRACT

The fouling community, its planktonic larvae and its predators

were studied at Buccannee£ Field, Texas from May, 1976 to April,
1977, Sixteen algae and 101 invertebrate species were identified
from the structures. The existing fouling community was dominated

by the large barnacle Balanus tintinnabulum, which provided a matrix

of crevices 1in which other invertebrates were found. Unoccupied
space was rare in the natural community but persisted for several
months in disturbed quadrats, especially in winter. The erect

bryozoan SaviQnye]Ia Tafonti and the urchin Arbacia punctulata were

seasonally common on the well jacket but absent or rare on the

production platform. On the other hand, the erect bryozoans Bugula

neritina and Bugula rylandi and the hydroid Tubularia crocea were




seasonally common on the platform but rare -on the well jacket.
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Predator exclusion cages on experimental quadrats seemed to
L

encourage the development of—SavignyeIia Tafonti and tubes of

the corophiid amphipod Erichthonijus brasifiensis. Scraped quadrats
were recolonized primarily by hydroidé, green aigae and sponges.
Several fouling speéies were found on shells on the bottom directly
beneath the structures which did not occur on the structures them-

selves. Growth rates of several mollusks (Pteria colymbus, Musculus

lateralis, Anadara transversa, Aequipecten gibbus, and Ostrea

equestris) were sufficiently rapid to permit adult size to be
attained in less than one year.
INTRODUCTION

Fouling organisms include nearly 2,000 species of sessile algae
and invertebrates (WHOI, 1952) that have great economic importance
to owners and operators of ships and fixed offshore structures.
They increase the fuel consumption of ships and affect the design
of offshore oil platforms. The fouling community has been described
in many parts of the world and on many substrates (McDougall, 1943;
Scheer, 1945; Fuller, 1946; WHOI, 1952, Déniel, 1954; Raja, 1959,
1963; Skerman, 1959; Kawahara, 1962; Nair, 1962; Stubbings &
Houghton, 1964; Haderlie, 1969; Pearse & Chess, 1971; Lee & Trott,
1973), including Texas coast oil field structures (Gunter & Geyer,

1955). However, the variation in this community is large, even over
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relatively short distances (Weiss, 1948), and alternative stabie
communities may be estab1ished at the samej??te on structures added
at different times of the year (Sutherland; 1974).

The fouling community, its p]anktonjé larvae and its predators

were investigated at Buccaneer Field from May, 1976 to April, 1977

in an effort to determine the structure and the factors regulating

the structure of the fouling commun}ty. Offshore structures
increase the availability of a Tlimiting resource by providing a
substrate for numerous sessile species and associated motiie
species.  This substrate may represent a refuge for undesirable
fouling organisms and so may enhance the fouling of shipping in
the region. The structures may also provide an invasion route
("stepping stones," in the sense of MacArthur and Wilson, 1967) for
undesirable species, such as may enter the Gulf of Mexico if a
sea-level canal were constructed across Central America.
MATERIALS AND METHODS

Buccaﬁeer Field is located approximately 50 km (30 mi) south of
the lighthouse on Galveston's south jetty. Shell 0i1 Company has
constructed 16 structures on the field: two production platforms and
14 well jackets. Two structures, Platform A and Jacket C (Figure
1), were selected for study. Platform A was selected for its
proximity to several of the well jackets, which are potential

sources of colonists and predators. For contrast Jacket C was
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selected for its relative isolation. Both structures are located in
approximately 21.5 m (70 ft) of waterjﬁ?eriying a silty sand
substrate with sporadic clay outcrops. ) |

Most of the field work was conductga with SCUBA, using 2- and
3-man dive teams to collect samples and carry out field experiments
on the structures.- The field experimenfs were designed to examine
the dynamic properties of the fouling ;ommunity. The macroscopic
component of the community was scraped away from selected portions
of the structures. This component was removed with a rock hammer or
chisel and sledge from zones 0.5 m (1.6 ft) wide around each of
three legs on each structure at the 3 m (10 ft), 8 m (25 ft) and 15 m
(45 ft) depths.

The legs selected were from the eastern sides of the struc-
tures. A portion of each zone approximately 20 x 30 cm was cleaned
thoroughly with a wire brush, and a stainless steel mesh cage
measuring 16 x 12 x 2 cm (similar to that of Connell, 1970) was
placed over the upper half of this area and fastened with stainless
steel or plastic bands around the leg. A wire cloth with 3.15
meshes fo the centimeter was used for the cages.

Each cage enclosed two 8 x 12 cm quadrats and protected them
from -fish grazing. Two matching quadrats below the cage were
thus exposed to fish predation. Each quadrat was sampled photo-

grammetrically using a Nikonos II underwater camera and strobe.



Photographs of good quality were obtained even when the water was
very turbid (visability of less than 2 m). /Pﬁotographs of identical
format were taken of und%sturbed quadrats ﬁgf comparison.

Large qualitative (10 - 20 Titer) sé%ples were collected from
the littoral zone, 8 m and 15 m depthsf;; each structure to provide
a taxonomic base for the phbtogrammetrié surveys. These samples
were supplemented by smaller _qua]itati&e samples from 5, 11, 18
and 21 m depths and by miscellaneous collections of species not
previously encountered.

Color transparencies of the 8 x 12 cm quadrats were projected
onto a wall from a distance calibrated to produce an image 16 x 24 cm
in size. Identifiable organisms and colonies or clusters (eg.
hydroids) were traced onto a piece of white paper, and the area of
each object was measured with a compensating polar planimeter to the
nearest 0.4 cm (i.e. to the nearest 0.1 cm? on the original scale).
Areas occupied by each species were summed and converted to a
proportion of the total area..

Samples of fouling organisms were sorted and the specimens
identified to the lowest practical taxon. Presence of ovigerous
females or juveniles was noted. Spicules were isolated, mounted and
measured as an aid in identifying the sponges.

RESULTS AND INTERPRETATION

A Tlist of the algae, sessile invertebrates and associated
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motile invertebrates identified from the BuﬁEaneer Field samples is
) -~

presented in Table 1. Sixteen.algal spe%ies and 101 invertebrates
have been identified from the structures://Among taxa common to both
habitats, the species composition of/the;biota on the structures
differed markedly from that associated’ﬁith adjacent soft bottom
habitats, as described by Harper (1977).

The depths and structures at which each of the identified
species were found are presented with their relative abundances in
Table 2. Since the largest samples were collected in the littoral
zone and at 8 m and 15 m, these depths are disproportionately
represented in the vertical profiles. These large samples were
taken in June-July, 1976 and January, 1977; hence Table 2 is sub-
divided into summer and winter seasons.

A more quantitative view of the natural community was derived
fromt the interpretation of photographs of undisturbed quadrats.
Four photographic transects were run, each consisting of six
quadrats at each of six depths (3, 6, 9, 12, 15 and 18 m). A
starting point was selected haphazardly and the quadrats at each
depth were adjacent to one another to avoid unnecessary bias on
the part of the photographer. Transects were run at Platform A
on November 1, 1976 and January 21, 1977; transects were run at
Jacket C on January 22, 1977. Results are shown in Tables 3 through

6. This technique has the limitation that only sessile species



recognizable in photographs were inc'lude\d)'; however, these collec-
tively represented most of the biomass on ﬂj;he structures.

Perhaps the most conspicuous s.t?ucturﬂ feature of the
Buccaneer Field fouling community iéj t/he- abundance of the large

barnacle Balanus tintinnabulum. This barnacle is often 3-4 cm in

diameter and, when crowded, -may be twice that high. Moreover,
individuals were often found growing on top of one another, espe-
cially near the sea surface, yielding a three dimensional micro-
'habitat which may be 10-15 c¢m thick. This undoubtedly contributed to
the abundance of snapping shrimp, xanthid crabs, ophiuroids, etc. on
the upper portions of the structures and may affect colonization
rates on new structures (Schoener, 1974). Twenty years ago B.

tintinnbulum was an incidental species on Texas offshore oil field

structures (Gunter and Geyer, 1955), and it has remained so on
similar structures in Louisiana which are older than those at
Buccaneer Field (Thomas, 1975). However, it occupied as much as 77%
of the original substrate on Buccaneer Field structures (Table 6).

Unoccupied habitat was extremely rare in natural quadrats and
consisted almost entirely of scars left by dislodged barnacles or
oysters. Occupied habitat was typically exploited by several layers
of organisms. Barnacles appear to be the most perennial inhabi-
tants. A variety of sponges, hydroids and algae appear to be among
the earliest colonizers. The species richness on Buccaneer Field

structures was apparently intermediate between Louisiana platforms




of similiar age (Thomas, 1975) and the fouled floats studied off the

én ).

Florida Gulf coast by Pequegnat and Pequegnat (1968 However,

. \ .
sampling as extensive as that of .the 1atter}study may yield a longer

species 1ist for Buccaneer Field. i

Recolonization patterns were studiéd through the use of denuded
quadrats and denuded-and caged quadrats. Resu1ts from nine quadrats
representing summer colonization at 15"m on Jacket C (Table 7)
indicate that sponges, hydroids and the erect bryozoan Savignyella
lafonti were the major colonists at this time. The hydroids and
bryozoans were typically found growing over the sponges.

Two series of experiments were completed during the winter.
Sets of experimental quadrats were established on both structures on
September 30 « October 1, 1976. Those on Jacket C were monitored on
December 29, 1976 and March 8, 1977; those on Platform A were
monitored on January 21 and March 8, 1977. These quadrats were
established only at the 8 m and 15 m depths. A second set of
quadrats was estabiished at the 3 m, 8 m and 15 m depths on both
structures on January 21-22, 1977. Results are presented in Tables
8 through 13.

Initial colonists on uncaged quadrats on Jacket C were green
algae,- hydroids and sponges, all of which were less abundant in

caged quadrats, presumably due to reduced light and planktonic food

levels with the cages. Only Savignyella lafonti was noticeably more
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abundant in the cages, where it may have been-encouraged by reduced

S .
fish predation. Savignye11a lafonti was found in the gut contents

of Chaetodipterus faber, one of the mostjabundant resident fishes.
/
The major barnacle colonists obser@ed during the study were

Balanus improvisus and Balanus (amphitrite complex). Juveniles

of Balanus tintinnabulum were rarely observed. In general, barnacle

colonists were rare, as were barnaé]e Jarvae in the plankton
samples. Since these observations encompass nearly a year, they
suggest that successful sets by the dominant barnacle may not occur
annually. Studies of fouling communities (Osman, 1977) and coral
reefs (Jackson, 1977} suggest that colonial animals may be better
competitors for space than solitary species. In light of this
observation, it is surprising that solitary species were not more
prominant as opportunistic early exploiters of denuded space.

Subsequent (March 8) observations of the first set of Jacket C
quadrats indicated an increased abundance of red algae on the

uncaged .quadrats and of the encrusting bryozoan Parasmittina

trispinosa at the 15 m depth in both caged and uncaged quadrats.
Relatively 1ittlie colonization occurred on the second set of
quadrats, that which occurred being primarily hydroids gnd green
algae. |

The first set of experimental quadrats on Platform A were also

colonized by hydroids, sponges and green algae, with Parasmittina




trispinosa and the erect bryozoan Bugula neritina becoming more

abundant with time. The second set of quaﬁ;ats indicated a similar
N

pattern at lower intensity, except withoué}Bugu1a rylandi and with a

/

greater abundance of Tubularia crocea.

Several 1nterest1ng differences between the two structures were

observed. Sav1gnye11a lafonti was seasona]]y common on Jacket C but

rare on Platform A. Similarly, Bugula neritina and Bugulia rylandi

were seasonally abundant on Platform A but very rare on Jacket C.
During the winter a large bloom of the large hydroid Tubularia
crocea occurred on Platform A but not on Jacket C. Similarly, the

urchin Arbacia punctulata appeared and became moderately common

on Jacket € during the winter but was not observed on Platform A.
Such spatial variation is. often observed and may be attributed to
stochastic processes (Fager, 1971).

Among the motile invertebrates, Pachygrapsus transversus and

the isopod Dynamene perforata were distinctly littoral, and the

tanaids and pycnogonids were predominantly so. Neanthes succinea,

Trypanosyllis gemmipara, Turritopisis nutricula, Anadara transversa,

Ostrea equestris, Leucothoe spinicarpa, Caprella equilibra, Balanus

tintinnabulum, Synalpheus fritzmeulleri, Menippe mercenaria, Bugula

neritina, and Aetea anquina had rather broad vertical distributions.
Hermit crabs, associated shell-inhabiting species, most gastropods,

and Octopus sp. were largely limited to the bottom. Erichthonius




brasiliensis was the dominant tube-building-amphipod observed, and

it appeared to fare better under the protéE;ion of the cages than in
’ b / .

4

the open (Tables 9 and 11). . \
Another relevant feature of thislﬁottom fauna is that most of
the gastropod shells, many of whith contain hermit crabs, were

heavily encrusted-by fouling organisms. One Thais haemastoma shell

occupied by Dardanus fucosus contained over 20 commensal or fouling

species. These included some which have not been found on the

structures, such as (helonibia patula, Lepidonotus sublevis and

Porcellana sayana. These shells are a potential source of immi-

grants to the structures, but some species apparently have not yet
made the transition.

Very few organisms (e.g. barnacles) whose growth could be
followed in the photographs settled on the experimental quadrats.

The mean area covered by 11 Balanus (amphitrite complex) individuals

measured 159 days after the quadrat was scraped was 0.134 +
0.014 cme, suggesting a minimum growth rate of 0.026 cm? per month.

The cages on Jacket C were changed on December 29, 1976, and
those on Platform A were changed on January 21, 1977. Several
species had fouled the cages, and thus their minimum growth rates
could be estimated from measurements of individuals returned to the
laboratory. The sizes and estimated minimum growth rates of several

mollusks and one bryozoan are presented in Table 14. These data are



dre compared 1n the tabie to the size of the iargest individual
collected at Buccaneer Field and to the adult size reported in the
literature (Andrews, 1977) to determine what-proportion of the adult
size had been attained. ' )

The presence of ovigerous amphipods, isopods and decapods in
the samples was noted in an effort tq,éétermine breeding seasons.
Ovigerous Jassa falcata were observed.in October and January,
Leucothoe spinicarpa in June, Erichthonius brasiliensis in July,
December and January, Caprella equi1§bra in June and January,
and Stenothoe gallensis in January. Ovigerous Tanais sp. were
observed in July, October and January. Ovigerous Sznalgheus
fritzmeulleri were observed in May, July, September and October, and
numerous juveniles were observed in January. Ovigerous Hexapanopeus
paulensis were observed in September, Pilumnus dasypodus in
September, Porcellana sayana in September, Pachygrapsus transversus

in June and July, Menippe mercenaria included numerous juveniles
throughout the year but was never observed with eggs, Pseudomedaeus
agassizi in September, November and January, Stenorhynchus
seticornis in October, and Panopeus turgidus in January. Thus a
large portion of these taxa breed during the winter months.
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TABLE 1 -

/

LIST OF AUGAE AND BENTHIC INVERTEBRATES
COLLECTED AT BUCCANEER) FIELD
/

Chlorophyceae
Cladophoraceae
Cladophora delicatula
Cladophora vagabunda
Cladophora catenifera
Chaetomorpha media
Ulvaceae
Enteromorpha lingulata
Enteromorpha flexuosa
Derbesiaceae
Derbesia vaucheriaeformis

Bryopsidaceae
Bryopsis plumosa

Phaeophyceae
Ectocarpaceae
Giffordia mitchelliae

Rhodophyceae
Gelidiaceae
Gelidium pusillum
Rhodomelaceae
Polysiphonia denudata
Polysiphonia subtilissima

Centrocerus clavuiatum
Bangia fuscopurpurea
Ceramiaceae
Callithamnion byssoides
Ceramium byssoideum

Porifera
Calcerea
Homocoelidae
- Clathrina sp.
Leucosolenia botryoides

Heterocoelidae
Scypha sp.
Leuconia sp.
Demospongiaria
Spongiidae
Haliclonidae -
Haliclona permollis
Haliclona viridis
Haliclona loosanoffi

I

iy

‘Haliclona sp.

Renieridae
- Halichondriidae

Halichondria bowerbanki
Hymeniacidonidae

Hymeniacidon heliophila
Suberitidae

Prosuberites microsclerus
Cliionidae

{liona celata

Cliona vastifica

Hydrozoa
Clavidae
Turritopsis nutricuia
Campanularidae
Obelia dichtoma
Obelia hyalina
Clytia cylindrica
Hydractinidae
Stylactis sp.
Corynidae
Syncoryne eximia
Eudendridae
Eudendrium eximium
Plumularidae
Plumularia diaphana
Tubularidae
Tubularia crocea

Anthozoa
Ceriantharia
Actiniaria
Actiniidae
Aiptasiidae
Aiptasiomorphidae
Gorgonacea
Leptogorgia virgulata
Madreporaria

Astrandia sp.

Rhynchocoela

Turbellaria



Polychaeta
Nereidae
Neanthes succinea
Polynoidae _
Lepidonotus sublevis
Lepidonotus variabilis
Syllidae .
Trypanosyllis gemmipara
Haplosyilis spongicola
Eunicidae
Eunice sp.
Lumbrineridae
Lumbrineris sp.
Serpulidae
Eupomatus dianthus
Eupomatus protulicola
Spirobranchus g¢iganteus
Terebel l1dae
Thelepus setosus
Sabellidae
Sabella microphthalma

Gastropoda
Dotoidae
Doto sp.
Calyptraeidae
Crepidula plana
Crepidula fornicata
Columbellidae
Mitrella lunata
Olividae
0liva sayana
Fasciolariidae
Pleuroploca gigantea
Buccinidae
Cantharus cancellarius
Muricidae
Thais haemastoma
Murex fulvescens
Cerithiopsidae
Seila adamsi
Cypraeidae

Cypraea spurca acicularis

Ovulidae

Neosimnia acicularis
Epitoniidae

Epitonium albidum
Turridae

Mangelia cf. M. oxytata

TABLE 1 (continued)

V%

Pelecypoda
y Mytilidae
/ Lithophaga bisulcata
Lithophaga aristata
Brachidontes exustus
~ Musculus lateraiis
- Arcidae
Anadara transversa
Arca imbricata
Chamidae
Chama macerophylila
Pteridae
Pteria colymbus
Ostreidae
Ostrea equestris
Crassostrea virginica
Pectinidae
Aequipecten gibbus
Isognomonidae
Isognomon bicolor
Veneridae
Chione grus
Limidae
Lima pellucida
Pinnidae
Atrina seminuda
Pholadidae
Diplothyra smythi

By

Cephalopoda
Octopodidae

Octopus sp.

Pycnogonida
Tanystylidae
Tanystylum orbiculare

Amphipoda
Ischyroceridae
Jassa falcata
Leucothoidae
Leucothoe spinicarpa
Corophiidae

Erichthonius brasiliensis

Corophium sp.
Caprellidae

Caprella equilibra
Gammaridae

Elasmopus sp.
Stenothoidae

Stenothoe gallensis
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Isopoda

Tanaidae
Tanais sp.
Sphaeromidae

Dynamene perforata

Cirripedia

Chthamalidae
Chthamalus fragilis
Batanidae
Balanus tintinnabulum
Balanus improvisus

Balanus (amphitrite complex)

Chelonibia patula

Decapoda

Alpheidae
Synalpheus fritzmeulleri

Diogenidae
Petrochirus diogenes
Dardanus fucosus
Paguristes puncticeps
Paguridae
Pagurus impressus
Pylopaqurus holthuisi
Majidae
Stenorhynchus seticornis

Porcellanidae

Porcellana sayana
Dromiidae

Dromidia antillensis
Grapsidae

Pachygrapsus transversus

Portunidae
Portunus gibbesii
Callinectes similis
Cronius ruber
Xanthidae
Menippe mercenaria
Hexapanopeus paulensis
Pilumnus dasypodus
Pilumnus pannosus
Pseudomedaeus agassizi
Panopeus turgidus

TJABLE 1 {continued)

e
Bryozoa -
| Bugulidae

/ Bugula neritina

Bugula rylandi
Savignyellidae

Savignyella lafonti
SchizoporelTidae

Schizoporella errata
Scrupariidae

Eucratea loricata
Smittinidae

Parasmittina trispinosa
Membraniporidae

Membranipora tenuis

Membranipora savartii
Aeteidae

Aetea anguina

Ophiuroidea
Ophiothricidae
Ophiothrix angulata
Ophiactidae
Ophiactis savignyi

Echinoidea
Arbaciidae
Arbacia punctulata

Ascidiacea
Enterogona



P

! n 3 ) BWO3YDLP €130
¥ 9Nn9 AY N3 3 9 Ao La3ny S50 AN

d BOL4LISRA BUOL(D

d eje|ad euoL|)

d SNJ2105040L S831.J3aqnsodd
d eriydoLiay uoplaeLusuAiy
LjueqJaamoqg elapuoydtiey
1}40URSO0| eUOLDL]PH
SLpiALA BUOIDL]EH
SL|jowad euo|ateH

d , *ds euofdl|eH

*ds eLuooNnaq
*ds eydAsg

SapLOAJ}0qQ RLUD|0SOONDT]
*ds eulayie|d

o, o

o oL

o oo o

o

[~
[= T~ Wy o 1
Qo oo

d d WNIpLOSSAQ W Lwe4d)
dd S9ptossAq uoLuweyltiie)
d eausndandoosny eLbueg
d WNARNAR|D SNABI0U4IUBY
PUILSSL|L3GNS eLuoydisAiod
elepnuap eLuoydisAiod
wnyjisnd wniptay
ael|[3ydjiw BIpLOfLLlY
esownid sisdoiuag
SLUO0JDR LASYONEA RLSIQUa] *
esonxal4 eydJowosajul
pleinbul| eydJowoiagul
pLpaw eyduaowolary)
eJd}Lualed edoydope|d
d epungebea edoydope|d
aa mpzpmuw_wvcgosaovmwu
N
F

oo

o,
Ao o0 OO

’ d d

| Z24Nn3on4]s Juosess
pleAdsluL ydag

ve2l1beziveelveEdtTvESTRELTVECT Y
‘wlq w 12-87 W 8T-GT w GT-2T W Z1-6 W -9 W 9-¢

= om oo o [« oo

b

STLYHAIIYIANT OGNV 3v9W 40 NOILNAI¥LSIA TYIILYIA ONY. TWNOSY3S

2 a1qel
81 ( : (



SUBISIA|NL Xadny

Y Lwojsewaey sLeyl
SniJde|taosued snaeyjue?)

K| eajuebib edo(douna|d
eueles BAL|D

d B3RUN| BYjoJd]L}
e1e2LUL0) e|npLdauy

d . euejd epnptdasd)

o 5 N . *ds o030Q

eweyjydodsiul mmmmawm

¥ sns03as sndajayl

Y snajuebtb snyosueaqodLds
n ejooLnjosd sniewodn3
snyjuetp sniewodny

*ds spdauLJaqun’

*ds adLunj

e1odtbuods sitijAsoldey
edediuuab sijjAsourdhay
stLjtqeLsea snjouopldsl
S1LA3|{gns snjouoptda’

n : YVYJ¥V NI BAULIINS Sayjueop

nnadady *ds eLburagSy
4 4 4 eleinbaLa etbucbordan -

2 = 4

o o oD

[~

QOO D

oz o

. Do
O xowoOxroSor
<
L <X o o o
s I 4
o < =
(S .

o o2
< xo

=

o w

pom e
=L =C
= <L

:
1
i
1

N '} 2 P9204D BLde|ngn]

o eueydeip etrJepnunid

d Nl : wnLYLXa wniL4puspni
vV v eLwLxa auhuoduls

n d *ds s1392]138

v ROLUpuLAD B13A1)
J : BULlRAY e 30

bEZTIvE2TveE2ZTIvecTIve2TveEaTveEzZTlpeal 294N30N435 /uoseas :
Wiq W 1Z-gT W 8I~GT W GT-ZT W 2T-6 W 6-9 W 9-  3i| pleasdiul yidag

(panuLjuod} 2 3iqel

e

61 ( :



Lo W

oD

peziveziveziveatlvezlveelpeeivectl
‘wiq w 12-97 w I-GT w GT-2T w 21-6 W 6-9 W 9-¢ 3L

0

ol o

o

d

JIVYVI

44y
¥ 9
J 4 i

NIV YY

n

NNNYYYYYVVVYYYYVYVYYYYVYYVVYY

!

*

by snptbany snadoued
Lz1ssefe snaepawopnasd
snsouued snuwn|ld

3 snpodAsep snuwnjtd
q sisuaned snadouedexay
b elLJeuasJdaw addtusy
43Qqna SNLUOU)

n SL|Lluts $3303uL|]e)

N LLsaqqth snunijdod

YA NN snsaaAasueal snsdedbAlyoed

3 Sisuaj|tiue elptuodd
eueAes euR| [3240d
SLU402173S Shyoukuouals
tsinyaioy snanbedo|fd
snssaaduy snanbed
sdaotijound sajstianbed
sSnsoony shuepdeq
sauaboLp SNULYI04)3d
{43} [nawzytag snayd|euls

o o o =X
(SR N

[ a4
e OO
o

n vYvy Yin

enjed eLqLuolayd

b n 4 (xa|dwod ajiaztydwe) snue|eg
Y snsaoadwl snuejeg
wnynqeuuLriuty snuejeq

d stitbed) snpeweyiyd

IV IOV paedojaad audweulg

v INVY VY *ds speue]
42N 433 stsua|jeb aoyjouals

794N30N43S /Uoseas
pleAdauL yadag

(panuljuod) z ajqel



aded = Y fuowwodun = | ‘UOLMOD ‘quepunge = Yy $3juasaud = d

1
oo

[}

L < JOJULM UL
N~ 9 18%0RQ = f SASUWNS UL D JINDRP =¢ SUDIULM UL Y uuodie(d = 2 f4duwns ul Y uaojield = |z

.

~ 03309 = *Wiq|eU0IRLL = *IL(q

n n eaeinjound eLaeqay

2 Ny tAubraes stjoeLydp

ele|nhbue XLJAYIOLYaQ

N 7Y euLnbue eslay

[
[= 4
[~ & o <X

LLjaeAaes edodLueadgiay

n sinual pJOd LUBAqUSY

<} fl d BpSOULdS LAY RuLl}LUISPIR
N B1EDLU0] B33PUdN]

Ny 3 2310443 B)|a40d0OZ1Y0S

¥ Ljuose| el |aAubiaes

n
2
J nn tpueAu e|nbng
Y J v dn i ) euiltdau enbng

LD
< D=

<

ve2Tve2TbveetTIveEZlveEZTvEZTVELZSZTVECT 294n30N43$ /uoseas
‘wlg w [Z-g7 w QT-GT W GT-¢T W 21-6 W -9 W 9-f £33} (leAadaul yadag

°

. ; (panuiiuod) 2 ajqgel

e



S

—

~.

A

40JJD PJRpURYS, fsdjedtidad XIS O ueduy

200° 200° 0 0 6 0 900" 900° J3e435QNsS dJeq

690" 21" 0 0 0 0 0 (pa4) abuods

0 0 0 £10° [T0° 0 sptindaas

0 800" 286° [10° b/6° 8G6° 8G6° T1£0° 2€6° sefi|e ussJb

0 0 0 t86° ¥86° 1£0° 2¢6° spLoapAy

¥28° 0 GGT° 661" G6G* G6S° T19T° /6/° *ds euo|dLieH

0 900° 166" €12° €/b* &b2* S¥2° 091 091* 14}0URSO0| RUO|DL|EH

0 0 tI0° $10° SI0* ST0° ST0° GT0° StLLowsad euo|di|eH

200" 200° 0 0 0 0 “ds ®LbuBJlSY

0 0 0 0 291" gIg" S1u3sanba eauisQ

0 800° 286° LI0° v/6° 0 0 tauoje| ej|akubLaes

0 600" HI0° 820° OFO" 010° ST10° 020° £20° puL3tJasu eynbng

p00* $00° 860" £62° €£L0° 26G° €80° ££2° 060 6.0° wninqeuutjuL} snuejeq
*o*sS wm *9°S W *8°s M. *9°S W N.m.m 1 M mm_omam

w g1 w ST w 21 w6 wg
yidag

Y WI041¥Td NO 9761 ‘T ¥IGWIAON NO SLYYGYND ITYLIWWYHI0LOHd AIFUNLSIANN NI

S3I234S OHNITN04 SNOTUVA AG (314NJ30 33¥dS 40 NOILYd0dOdd

£ elqel

w
'
!
;
w



40449 paepuRlS, f523e01|da4 XIS JO uedAlg

€l

£20° T1€0° 0 0 0 0 0 (paa) abuods
(@bue.uo)
0 0 681" LOV° 0 ¢€10° €00° 0 ueLp1ase punoduwod
(3usuedsueay)

0 0 0 0 €10° £€1I0° 0 ye LpLose punoduod

e 0 0 0 0 220" 220° aef e uzaub

0 210" 210° 0 0 0 600" ¥10° aeb |e pad

890°* 96R* TIGT* I£L* 921" G¥9° +L0° 969" 190" €99° 2/0° 6SL° spLoapdy

£9T* £91* [91° [OT* 98T° 8Zp° €90° T2/ 6£0° L£9" 821" 821° *ds euo{di{eH

£91°* 008°. T41° 1€L° 0 0 0 0* LjjOURSCO| BUO{DL|EH

S0 0 0 0 0 TST° 299° SL|(owiad euo|otL|eH

0 0 0 120° 620° 8P0° £LBI" &E0® 060° B32040 eL4R|NGN]

200° 2on° 0 0 0 0 0 +ds erbuealsy

0 0 100* 100° 0 0 0 SL4352nba eauls(

0 0 0 ¢00° y00° 100" T00° 0 esouldsiua] eurjjlLwuseded

0 0 0 £00* £00° . 0 0 iquoge[ ef|oAubLaeS

GT0° GI0°® GI0® 020" O€1° G81* 490 9/0° 100° 100° 0 tpue| A4 enbng

160" [£0° 820" 1/0° 060" ¥60° 6S0° [v1™ 8EO" 6TT° 120° 820*° eutyLaau enbng

£20* €£0° [¥0° 121* OP0° 802° ©2G0° GvI°® 2/0° pee® GII1° 68E" wninqeuutjutl shuejeg
*3's X '9's X °¥'S X ‘¥'S X t¥'S X 98 ; X saLoadsg

w /Y W GT w2zt w6 u g we
y3dag

Y WY041V1d NO Z/6T T AYYNNYL NO S1viaynd JTdLIWWVES0LO0Hd A3QUNLSIANA NI
$3123dS 9NITNOA SNOTUVA A8 Q314NIJ0 3IVdS 40 NOILYHOdOdd

¥ °lqel

P

e



e .

40.4J@ puBpURYS, fS3IRDL[dO4 XLS 4O ueauly

0 0 €90° /IT" 0 900" [0O* 0 (abuedo} abuods
(Jusaedsueas)

2€0° 2€0° G20 §20° 0 0 0 0 uetprase punodwod
0 0 0 0 0 vE0* 650° oeb|e uaa.h
.0 0 0 0 900° 900° 6£0° £90° sefie pad
¢60° 806° [20T 2€6° HIT" 169" 161" TvL® 2Zv0" 806° 1S0° 606 SpLOJpAY
I81° T8I 00T° 00T* 86T° G8E* €91° vO¥* 9SI°* I8L* G60° 6E8° *ds euo|d}ey
Y61 294° T/1° 60L° (91" 86" ¥91° 26€° 091 28G° 0° 13J0URSO0| BUO|D}[BH

0 621 sz1° 0 {20° [20° 0 0 Sti{owsad euo|dL|eH

0 900 900° 0 6I0° S10° 0 610° 0£0° siJd3sanbe eaulsQ
900° 900° 0 0 £20° [f20° T1I0° TI0° €££0° £00° BSOULdsLay euLl}jiuSeaed
BY0® SOT* 990° G/1° 2v1° £€v* €0T° 061° TIT® €85° OCT* S8p° wnnqeuuijuLy snuejeg
9SS X @S X t8's X *3's  x  ‘8's  x 5'3°S 1 X SETEEL N

w gy w gy w 27 w6 w9 w e
yadaqg

J 1AVC 40 18 937 NO ££61 ‘22 AYYANYL NO SIVEAYND ITHLIWWYHO0LOHd A3IFUNLSIANA NI

14

G olqet

T

$3T33dS ONITINO4 SNOTUYA A8 GIIANIDO FIVdS 40 NOILVHOJOUd

e ——— e+ o -

e —




JOJUD phepuRlS, 59300t |dad XIS jo uealy

0 200" 200° TE0* LSO° 0 0  £00* [00° (ebueuo) obuods
(quaaedsuedy)

£11° €61 860° OLT 0 0 0 0 uelptose punoduod
.. 0 200° 200" ¥00® S00° 8b0° 1G0° 900° OT0° €10° 9£0° aeble pad
6TT° 697" T161* 9v9* OE0* 2v6° /[v0" Tv6" E£0° 8v6" L10° 0€6’ SpLo4pAY
0£1° [§2° ¥21° ve1° 0£0* ¥06° 022° T6v° 0 652° 9s¥° *ds euo|dL{eH
[9T° SOb* 981° 169° 810° 620° 2G0° §S0° 0 9GT°* 9§T° 1440U€S00Y BUO|DL|BH

0 0 0 012° 2¢€* 881" $69° 8IE” 8IE" siL{(ow4ad euo|dt|eH

0 €10° £10° 900°* 900° 0 0 0 SiJ}senba eau3s(

0 0 0  900* 900° t00° [O0O° 0 esourdsia) eulliLwseded
611° thI° 250° 260° 0 0 0 0* RULYLJRU B|Nbng
191" 6G2° - 2/0° 98¢ 860° 1//° €80° 62§° 2T1° 289" 1GT° 26¢° wn[nqeuutjuty snuejeg
*8°S X *@'S X *¥°S X *¥'S X 'S X N.w.mHM saioads

w g1 w Gy Wzt w 6 w9 w g
yadaq

T4

D 13M0VC 40 28 93T NO £L6T 22 AYVANYC NO S1YYQYND ITYLIWWYYIOLOHd (Q3GUNLSIANN NI
S3123dS HNINC4 SNOIYVA A9 Q314NIJ0 32WdS 40 NOTLVH04OUd

g alqel

N

]
1
'
[}



40443 paepue}s, fsaje

sttdau x1s Jo ueauy

9cT* TEE* 290" ¥8e* 8yt* 99%* T1¥0* T¥0° d}ed3Sqns aueq
(juauaedsueay)

G00* 800° 061 TOV* 0 0 ueiprose punodwod

200° 200° 0 0 0 (ebueao) abuods

$21* 9g81* Z10° 210° 681 £0€* GYI° 69" aebie uasub

0 0 0 T00° T00* aef|e pad

#21* 981 810°* 8I0° 681" €0E€° 6%1° 199° spLoaphy

200° v00° 100" 100° 100* 100° 0 spLnduaas

0 200° £00° 0 0 *ds eLuodN3’

0 910* 910° 250° £90° 601° 622° *ds euotdL|eH

020° S20° 0 220" 9¢£0° 0 1440URSO0| BUO{DL|RH

¥00°* ¥00° 0 0 280" 240° Si]Lowadd euo|dt|eH

i 0 0 100° 100° 0 *ds ©1BURA]SY

0 0 0  $00° t00° S143$8nba BaUS(Q

6%0° G60° S¥O° 001° 8v0* 880° t00° S00° eSOULASLA] eUljlLuseded

680° G8T* ¥S0° 6G1° 200° 200° €£00° £00° Ljuoje| ey|aAubtaeg

0 200° 200° 0 0 wnngqeuuijut) snuegeg

200° 200 £20° S90° v00* £00° 200* 6%0° (x2|dwod a31431ydue) snuejeg
*8°S X *9'S X TS X ters 1 X

W g1 w g W gT w g yadag

pabe) pue padeuads padedas JUDWILDAY

SN

L2

(Juswiead) syl Jo JelS 4233y sAeqQ 06)
9/61 ‘62 ¥3IAWIIIA NO
2 1THVC NO SIVIOVND ITULIWWYA90L0Hd TYIN3WI¥IIXI NI
$3133dS 9NITNOd SNOIYYA A2 @IIANII0 IIVAS 40 NOTLVH0dOYd

g @|qel




P

A0443 puappuR}S, 533e0L|ddd X1S O uedlg

8b0® GIT* 990° T1oT° 80" 2€1° €00° £00° 33e435qns adeq
(jusaedsueay)

0 €£2° 18¥ 20T f2¢° 220° 9E0° ueiprose punodwod
650° £G1° /(90" [90° 0 0 saqgnj pLiydodod
200* 200° 0 200" 200" 0 spL|nduas

0 600° 600° Sv0° 6v0° 8I1° 969° aebje uaaub
£10°* 020° 0 850° vEI* T12¢2° e aeble pau
0c1* 182" £90° [90° vb1° 962° 961° 60G° SpLOUpAY
L10° L10° 0 290° €01° 80¢° 9te’ *ds euO|dL|BH
0.0° 821" 0 £10° €10° 0 L340uURS00| BUO[DL|BH
g9£0° 950° 900° 010° 0 0 SLPLJLA RPUO|DL{RH
900 900° 0 0 0 sLi{owdad euo|dL|eH

0 [bT® 68T° 0 0 euLnbue ealoy
060° O¥¢* €£90° 890° 101° 2.¢2° 100° 100° eSOULAS |4} BUlj)LWSRUR]
100" 100* 4GT0° 920° 100° 200° 0 (xa|dwod 33ta3iydwe) snuejeq
9'S X s X *a's X _*@°S HAm

u G W g uw gy w g y3dag
pafey pue padeuss padeans Juaweadt

(Juawieaa] syl jJo 3dels J493jy sheq (641)

LL6T 8 HOUWYW NO 3 LINOVDP NO
SIYHAYND DTYLIWWYHI0LOHd TWINIWIYIAXI NI
S3133dS ONITN03 SNOIYVYA A8 Q3IANII0 30YdS 40 NOILv¥0d40dd
6 3Lqel
2 (

P



J0JJd paepueys, ¢

sajeol|ded XLS 40 ueauy

(uawyead] ayy Jo 34elS J91)y SAeq 9y)
LL6T “8 HOYYW NO 2 LMWL NO
SLYHGYNAD ITULIWWYHDOLOHd TWINIWIYNIXT NI
$3193dS ONITNO04 SNOIY¥YA A8 AIT4MII0 3IVdS 40 NOILvHOOUd

0T @iqel

6¢ b

£80° S18° TTT° G/9° [¥0° 926° 9e1* g€2vt  OTT* 8eeL” s0¢° +Hyvb 9jedlsgns adeq

0 €E£1° 9€2* [00* 800° 0 890" 619 ¥¥0° 080" aeb|e uadub

200" 200  £H0° £90° 0 990° 16T* 020° 020° 100° T100° aeble pad

v80° 2E1° vp1° 681" 090" €90  OS1° €6%° - 0 T10er ses’ SpLoapiy

0 0 0 821° 681" 0 0 1340URSO0| BUO|D}|BH

o 0 0 4] 0 0 220 ¢220° st|lowsad euoydLey

.6£0° 0G0° 0 0 020* ¥20° ¢€20° £20° 0 esoutdsid) euLijiuseded

0 100° 1007 0 0 0 0 *ds snuejeg

T00° 100° 0 0 0 0 0 SnsLAOJAduL shuejeg
*d*'S X *3¥'S X *?¥'S X ‘a*s X *3's X N.m.m HAM

w QY w g7 wer - w6 w9 w e yidag

pabe) pue padeuads padeusds Jquauryead]




AN

T

P

J0JU3 PARPURYS, §S23ROL|dAU XIS JO uRA]

I1 alqe]

gy0* STT* 990° 191° ¥80° 2£T* £00° £00° 23043SgNS dueq
(usaedsuesy)

0 £/2° 189" 201 [22° 220" 9t£0° uepLase punodwod
650° £61° /90° £90° 0 0 saqni pLiydosod
200°* 200° 0 200° 200" 0 sptinduas

0 600° 600° GP0* 640" 8IT° 969° ovb e usaJb
£10° 020° 0 850° v€I° 122° T1ve° aeb|e pad

OET* 182° [90* £90° byl 962° 961° 60S° spioapiy
110° L10° 0 290° £01° 802 9g€° *ds eUO[dl|eH

- 040" 821* 0 £10° £10° 0 1$J0URSO0 eUO[JL|BY
 9g0* 950° 900° 0T0° 0 0 SLpLJALA BUO|DLLRH
900* 900° 0 0 0 Stirowdad euo|dt|eH

0 /¥1* 681" 0 0 eutnbue eajay
060° 0t2* €50° 850° 101° 2/2° T100°* 100° esolLdsidy euljjiuseded
100 100* GT0® 920° 100° 200° 0 (xa|dwod ajtu}lydue) snuejeg
*9°*S M.. *9*sS .VM *a°*s ..xn *a*s I .M

w GY W g w gy W g yidag
pafey pue padeadss padedas Juswyead |

(uswyead] ay3 Jo JuelS ud4y skeq €1T)
L2161 ‘T2 AYVYNNYC NO ¥V WOYALYId NO
S1VHAVND ITULWWYYIOLOHd TWINIWIYIAXI NI
$3123dS ONITNO4 SNOYYUVA Ad QII4NII0 3IVdS 40 NOILYHOdOUd

sy L TR, e oy s, e T Y P o o e R T 2 e s e et 4



1€

40443 paepuels; fsa3edljdad XIS JO ueawy

0 0 0 S00° 900° 93e43sgns aJeq
0 G90° 801" 0 0 sagny p}iydouod
0 0 0 201" dLT® aebie uadub
0 0 0 910° ¢t£0° aebe pad
20" SEY°  990° Tv6° £10® dv¥° 0L0° TIP° spLoaphy
0 0S0° 190° 0£0* £40° 0 *ds eUO|D1|BH
0 200° 200° 0 0 SLPLJALA BPUC|DL|BH
0 0 £21° 219" 610° 610° L}J0URSO0| RUOIDL|®H
2c00* €00° T100° 100° 0 900° 610° €92040 elLJaeinqn]
0 T00°* T100° 0 0 e Aydodadsew ewey)
© . 0 200" 200° 0 200" S00° S14}59nba €a135()
0T0° 0T0° 090° vL0° 0 8.0° 9p2° esouldsiay euljjiwseded
660° 221° €£10° tv0° G20* 1£0* 100" 100" tpue{A4 enbng
960" vEY"  $60° 2G2° Gel1* £€8¥" 690" 96¢° BULYLULBU BLNbng
-0 T100° T100° 0 0 snstaoaduy snueeq
0 500° g900° 0 200° s00° (xa(duod 33L43Lydwe) snue|eg

*3's X @S X *3's X N.m.m H.m
W g1 w g w gT w g yadaqg
pabe) pue padedods padedss uaugead |

(Juswieas] ayl 4O Jue3S U334y SKBQ 65T)

16T 8 HOHYW NO ¥V WOY4Lvld NO

SIYHAYND 1YL IWWYYO0LOHd TWLNIWIYIAXI NI
S3123dS ONINOA SNOTUVA A8 G3I4NIJ0 3IVAS 40 NOIL1vd0d0odd

21 91qel



—

40449 paepuels, fsajesijded xis jo ueauly

BI0* sv6° grp* 0(8° bvo* 2ps° {00 [S6° ©80°* /v8* 650° 108* ajedlsqns aueq
0 0 0 0 0 S00* s00° $agny piiydouod
0 200" 200° opp° 178N 0 900° 7110° 950° LT aeble usaub
- 0 or10° 010" <¢££0O° ¥50° 0 900° 900* T7120* 120° seb)e pad
P « 0 (v0* 990° 060" /£1° 0 850" /g0°* 0 SpLoapAy
-~ 0 0 0 800* £10° 0 0 *ds Buo|3r{eq
600° s00° 020° 880" €££0° 670° 0 £00* £00° 200° 200° 290040 eluaepngn]
¥00° 00" 0 e 0 110° 910° 0 esoutdsiuay BuljjLuseded
€10° 8r0*  s00° I10* 200* 200° 800° 0€0° 920° 1£0° 0 BULILABU e|Nnbng
0 : 0 100* zoo* 0 0 T100° 100° *ds snuejeg
0 200° voon* 0 0 0 0 snsiAoaduil snue(eg

‘a9°s .VM *2°s H *a°*s .M ‘a*s ..v,m *a°*sS ..vm N.w.m ._.,lxa
w gy " g w g W Gr W g w g yadag
pafie)y pue padeass padeuang Juaugead]

ee

$3I33dS

(2uawypaua) 9yl jo qap

SLYEaYNd OT¥1IWWya0L0
INITNO4 SNOIYYA A9 q31

1S 4914y sheq gy)

LL6T °8 HOYVH NO ¥ Wi0ALY1d NO

Hd WINIWIY3IdXI NI,
dNJJ0 30VdS 40 NOIIVY0dOUd

e e e et et e e e




*2SOULdS[4] BULRTIWSEIR] 4O {.4IUOL w0 Ul $SASNLLOW JOJ [-Yuow wd ul,
*BSOULASTU] PUL}TIWSRIRG JOJ U0 U} PAJR uedW SSYSN{{OW 404 wd Ul Y3bua| ueauy

. - - 05°P Svecl 9/°T 114 ([ 62/21 0] esoulds L4y eulijiuseded ”
Nz - gz 2y T 8L’ - 80 1 ezt 9 S[JISTNbe Bals( w
2" - 5z 2L ey’ 09'T = 09T T 12T v JRECEIERENFN m
s -¢2 - 99° 69°T 60" 09°1T 2  12/1 v SNqqIb us35adLnbay _
9°€ - 21 L6 48 2s° - s 1 Te v eSIOASURY BUBPRUY
00°T 9L° . £z 69° €0° 65" 0T  62/21 d ST{edaje| SA[nosny |
00° T 9s° 2z 28 20§90 2@ 12T v SITea3e[ SRLAOS m
9"l - 8'€  26°8 €8’ gp'z  ST°  6S°1 21 62/l 9 SNQUALG3 214834 w
9L -8t  26°8 69" 95'z 60" 69T €2 12/1 v SNQUATO3 eLId1d W
(161 paArdasqQ s33ey az1$ *3°s X u ajeq ENTER NS saroads |
¢ SMaJpuy) azLs 4aMouy wnuixely 1
8Z1s WL xep N X el
pa3.1oday

7314 U33INYOING LV S3IOvD ONINO3 SAULVYFILYINT J313373S 40
S3LYY HIMOYUY WNWINIW QILVWILST ANV SINIWIUNSYIW

vT @1qel




P

- Environmental Effects of Offshore 0il Production:
Oil Field Study, EXPOCHEM '80, October

P

-

ENVIRONMENTAL EFFECTS OF
OFFSHORE Ol PRODUCTION: :
THE BUCCANEER OIL FIELD STUDY

WEDNESDAY MORNING ......................:...Rt_)om 20

B30 Introduction. B. 8. Middieditch,
University of Houston, Houston, Texas

ORGANIC POLLUTANTS
B. J. Galleway, Presiding

8:40 (79) Discharge, Fates, and Eflecis of
Hydrocarbons, Biocides, and Sulfur, B.
S. Middieditch, University of Houston,
. Houston, Texas.

9:10 (80) Gaseous and Volatile Hydrocarbons. D.
A Wiesenburg, G. Bodennec, R. A
Burke, Jr., ang J. M. Brooks, Texas
A & M University, College Station,
Texas.

230 INTERMISSION
INORGANIC POLLUTANTS AND SEDIMENTS
D. E Harper, Jr,, Presiding

10:30 (87)  Tolal Organic Carbon and Carbon
isolopes of Sediments, E. W. Behrens,
University of Texas, Galveston, Texas.

10:50 (82)  Trace Metals. J. B, Tillery, Southwest
Besearch Instilute, San Antonio, Texas.

1110 (B3) Sedimeniology and Geochemistry. J, B,
Anderson, R. R, Schwarzer and R. 8.
Wheeler, Rice University, Houston,
Texas.

11:30 (B4)  Surficial Sediments and Suspended
Pariculztes. J. M. Brooks, E. L Esles,
C. R. Schwab, D. A, Wiesenburg and
R. Shokes, Texas A&M University,
Coliege Siation, Texas.

ENVIRONMENTAL EFFECTS OF
OFFSHORE OIL PRODUCTION:
THE BUCCANEER OiL FIELD sTUDY

WEDNESDAY AFTERNOON.....ovecve Room 201
BFOTA_I
R. K. Sizemore, Presiding

2:00 (95} Efests of Otishore Oil Field Structures
on Their Biolic Environment: Platiorm

Fouling Community. N, Fotheringham,
University of Houston, Houston, Texas,

220 (57) The Effect of Structures on Migratory
and Local Marine Birds. G. b, Aumann,
Universiiy of Houston, Houston, Texas.

Distribusion and Abundance of
Macrobenthic and Meiobenthic
Orpanisms. D. E. Harper, Jr, DL
Pous, R. R. Salzer, R, J. Case, R. B,
Jaschek, and C. M. Walker, Texas
A & M University Marine Laboratory,
Galveston, Texas,

300 INTERMISSION

2:£0 (98)

o

S

1
;

3
!

/
BIOTA N/ n
Jo M, BFook‘s, Presiding

/
4100 (98) Bactesal Community Composition and )
-~ Activity. R. K. Sizemore, C-S. Hsu and
K. D. Qlsen, Universty of Houston,
Housion, Texas.

4:30 (100) Effects Upon Platform Fouling
Community. B. J. Gallaway, LGL
Ecolopical Research Associates, Bryan,
Texas.

5:00 (101) Effects Upon Platiorm Fish
Communities, B. J. Gallaway, LGL
Ecological Research Associates, Bryan,
Texas, b

ENVIRONMENTAL EFFECTS OF
OFFSHORE OIL PRODUCTION:
THE BUCCANEER OIL FIELD STUDY

BIOASSAYS
THURSDAY MORNING..ooerveooeooooooo, Room 201
R. 8. Armstrong, Presiding

8:30 (107) Penzeid Shritmp Bioassays. Z. P.
Zein-Eldin, Natipnal Marine Fisherigg
Service, Galveston, Texas,

9:00 {108) Acule Toxicity and Aquatic Hazard
Associaled with Discharged Formation
Waeter. C. Rpse, Enercy Resources
Co.. Cambridge, Massachusetts.

8:30 INTEBMISSION

RYDROGRAPHY AND MODELING
B. J. Gallaway, Presiding

10:30 (109) Water Gurrents ang Hydrography, L. J.
Danek, Hazleton Environmental
Sciences Corporation. Inc.. Northbrook,
Hiinois.

10:50 (110) Hydrodynamic Modeling. G. Smedes,
Environmenial Research and
Technology, inc., Seatie. Washingion.

11210 (111} The Use of Mathematical Models for
Environmental Synthesis. K. W. Fucik,
Science Applications, Inc., Bouider,
Colorado. .

11:30 (112} Transpont ang Dispersion of Potential
Contaminants, A, §. Armstrong,
Nationat Marine Figheries Service,
Narragansett, Rhode Island,

The Buccaneer
6-9, 1980, Houston, TX.
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B.S. Middleditch (ed.) 1981, Environmentsl Effects of Offshore
0il Production: The Bucdcaneer 0il Field Study.
Plenum, New York. S ’



