ACCESS NUMBER: 29185.2
STUDY TITLE: South Atlantic Living Marine Resources Study, 2nd Year.
REPORT TITLE: South Atlantic OCS Area Living Marine Resources Study, Phase III. Executive
Summary; Vol. I, Final Report; Vol. II, Data Appendices.
CONTRACT NUMBER(S): BLM: CT1-18; MMS: 14-12-0001-29185.
SPONSORING OCS REGION: Atlantic.
APPLICABLE PLANNING AREA(S): South Atlantic.
FISCAL YEAR(S) OF PROJECT FUNDING: 1981; 1982.
COMPLETION DATE OF REPORT: August 1984 (Vol. I); October 1984 (Executive Summary, Vol. II).
COST(S): FY 1981: $985,906; FY 1982: $434,473; CUMULATIVE PROJECT COST: $1,420,379.
PROJECT MANAGER(S): V. Burrell, Jr., R. Van Dolah.
AFFILIATION: Marine Resources Research Institute, South Carolina Wildlife and Marine Resources
Department.
ADDRESS: Box 12559, Charleston, South Carolina 29142.
PRINCIPAL INVESTIGATOR(S)*: P. Hinde, D. Knott, G. Sedberry, R. Van Dolah.
KEY WORDS: South Atlantic; South Atlantic Bight; South Carolina; Georgia; biology; hard-bottom; shelf;
epifauna; fish; colonization; artificial substrates; photographimetric technique; feeding; reefs; sediment.
BACKGROUND: Characterization of hard-bottom areas on the Outer Continental Shelf (OCS) in the
South Atlantic Bight prior to oil and gas exploration activities has been a primary focus of the U.S.
Department of the Interior's South Atlantic environmental studies. Initial baseline OCS studies
conducted during 1981 and 1982 off South Carolina and Georgia provided descriptive biological data on
fish assemblages and benthic biota. The present efforts evolved as a continuation of these studies to
investigate aspects of recruitment and subsequent development of the hard-bottom communities in the
South Atlantic Bight.
OBJECTIVES: (1) To determine short-term and long-term colonization patterns by invertebrates and
fishes on artificial hard substrata; (2) To determine how changes in sediment depth over hard
substratum influence the distribution and abundance of large sponges and corals; and (3) To describe
the food habits of several fishes typically found in hard-bottom areas of the South Atlantic Bight.
DESCRIPTION: To satisfy the above objectives, this study was divided into three tasks. Task I sought
to investigate aspects of short-term and long-term colonization of artificial structures by fishes and
invertebrates. Short-term colonization was monitored using experimental fouling plate arrays deployed
at two OCS sites (one soft bottom and one hard-bottom site) located off South Carolina in 20 m water
depths. Deployed during 1983, each array consisted of 40 fouling plates arranged in horizontal and
vertical series (five plates/series) on a rectangular frame (4.0 m x 2.4 m x 1.5 m) equipped with an
acoustic pinger to facilitate relocation by divers. The external surfaces of the fouling plates (20 x 25 cm)
were black, textured Formica. Experimental design included five replicate plates randomly selected from
each of four treatment groups (series of plates) for retrieval at 3-, 6-, 9-, and 12-month intervals. In the
laboratory, plates were analyzed for percent cover, biomass, and species number of sessile
invertebrates. Percent cover of sessile biota was estimated using random dot overlays covering a 225
cm2 area, then plates were scraped and the biota weighed. Biomass was obtained for the following
groups: Actiniaria, Algae, Ascidiacea, Cirripedia, Hydroidea, Mollusca, Polychaeta, and Porifera. Motile
fauna, collected by covering the plates with Plexiglas boxes prior to retrieval, were identified, weighed,
and counted. Fishes were also censused during each plate collection visit. Long-term colonization
patterns were studied on five artificial reefs (sunken ships) ranging in age from 3.5 to 10.0 years located
off South Carolina and Georgia. Close-up photoquadrats taken along transects traversing vertical and
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horizontal surfaces of the sunken vessels were analyzed for epifaunal community development.
Epifaunal samples (scrape and suction) collected from corresponding quadrats aided in the identification
of species in the photos and provided biomass estimates. Fishes were censused by divers during each
collection trip to the artificial structures. In Task II, six hard-bottom areas located at inner and middle
shelf regions off Georgia and South Carolina were surveyed to determine sponge and coral distribution in
relation to sediment thickness. At each study site, divers counted sponges and corals (soft and stony)
occurring within quadrats placed at fixed intervals along transects traversing the hard-bottom
community. Within each quadrat, sediment thickness was measured at fixed points and at the bases of
attached sponges and corals. Correlation analyses were used to examine the relationship between
sediment thickness and distribution of attached invertebrates. Task III involved detailed investigation of
the feeding ecology of 14 commonly occurring hard-bottom fishes: black sea bass, gag, jackknife-fish,
pinfish, red porgy, red snapper, sand perch, scamp, sheepshead, southern porgy, tomtate, twospot
cardinalfish, vermilion snapper, and whitebone porgy. Specimens analyzed for food habits were
obtained during two cruises in 1981 (one in winter, one in summer) and four cruises in 1982 (winter,
spring, summer, fall) from 11 hard-bottom stations using trawls, traps, hook-and-line, and spears. Food
habits and feeding behavior were determined by identifying stomach contents and comparing the
composition of the prey with composition of the biota taken in bottom samples from the same habitats.
SIGNIFICANT CONCLUSIONS: Damage to hard-bottom communities from oil and gas operations
would take years to recover and would significantly affect the feeding ecology of many reef fishes. If
environmental risks were minimized, oil and gas structures placed on sand bottom areas would act as
artificial reefs and promote the concentration of fishes and invertebrates in areas which previously had
none. Sediment thickness is an important variable dictating the development of attached invertebrate
communities in the South Atlantic Bight. Increased sediment loads over hard-bottom areas would inhibit
colonization or recovery of the sponge and coral species studied.
STUDY RESULTS: Short-term colonization studies indicated that recruitment of sessile organisms was
significantly related to seasons with respect to biomass, percent cover, and species richness. Plates
colonized near hard-bottom areas supported a higher number of species than those near sand bottom
areas but major differences were not observed with respect to total cover or biomass. Colonial forms
such as barnacles and hydroids were the numerically dominant taxa initially colonizing the plates. Algae
and ascidian cover was greater on the ventral surface of the settlement plates. Total cover, biomass,
and number of species increased significantly on plates submerged for three to twelve months. Species
composition changed markedly with time and differed between the two areas. After 12 months in the
field, sessile communities had not attained a climax state and none of the ubiquitous sponges or corals
typical of natural hard-bottom areas had colonized the plates. Motile epifauna recruiting to the plates
were dominated by amphipods. The level of recruitment was seasonally variable with peak colonization
occurring in winter and spring. Periodic abundance fluctuations of a few species typified colonization
patterns observed for motile epifauna. Fishes were immediately attracted to the frames near
hard-bottom sites; at sand bottom sites the same fishes were attracted though it took longer. Long-term
colonization studies did not reveal any consistent trends in total biomass, species composition, or
percent cover of attached epifauna with age of the artificial reef. These community parameters were all
significantly greater on vertical than on horizontal surfaces. Fish abundances were not significantly
different among the artificial reefs and were similar to those occupying natural hard-bottom areas.
Number of fish species counted among the reefs ranged from 18 to 24, with abundances ranging from
7,911 to 24,965.
Approximately 5,000 sponges and corals were counted in 597 quadrats from the six survey sites during
Task II. Octocorals were more abundant than sponges at all six stations. Hard corals were uncommon
at all stations. Ninety five percent of all sponges and 93% of all corals examined occurred in sediment
depths <5.0 cm.
Fishes feeding near hard-bottom areas allotted their feeding activities among the various habitats. Of
the species examined red porgy and small black sea bass consumed amphipods and decapods; gag, red
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snapper, and scamp fed primarily on other fishes; vermilion snapper and twospot cardinalfish mostly
foraged on planktonic invertebrates; whitebone porgy selectively fed upon gastropods and hermit crabs;
sheepshead grazed heavily on epifauna such as barnacles; tomtate, southern porgy, jackknife-fish,
pinfish, and sand perch fed on infaunal invertebrates characteristic of adjacent sand bottom areas.
Despite the presence of species groups exploiting similar resources, there was little overlap in diet due to
spatial and temporal partitioning.
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