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Introduction

The tremendous influx of people to coastal wreas
of the United States has been accompanied by
proliferation of commercial marinas designed to serve
the growing mumber of recreational boaters. In South
Curolina, boat ownership is among the highest of any
stale on the east coast. In 1984, South Carolina was
second only to Maine in the number of boals per
person and ranked fourth, behind Florida, Georgia
and New York, in the total momber of registered
boats (Vismor, McGill and Bell, Inc., 1984).

In response to both the increasing demand for
boating facilities and a growing concern for the
protection of our estuarine environment, PUMETOUS
documents have been prepared by  various
governmental agencies, marine advisory services and
.ndupmdmnmrullmgﬂmdmnhmhpumuﬂ
environmentsl impacts of marines and providing
guidelines for their construction, maintenance and use
(U.5. Department of Commerce, 1976; Chmura and
Ross, 1978; South Caroling Coastal Council, 1984;
Vismor, Megill and Bell Ine., 1984; LULS.
Environmental Protection Agency, 19!5)

Generally speaking, the construction of 8 marina
may affect the ecology of an estmary by changing
local shoreline configuration, bottom type and
hydrographic regime. The operation of & marina may
result in the introduction of various pollutants into the
pstuary, including fecal wastes, heavy metals and
petroleam hydrocarbons (Chmura and Ross, 1978;
Marcus and Siokes, 1985; Voudnias and Smith, 1986;
Marcus of al., 1988). Although the potential affects
of marinas are generally well known, few studics
have documentsd their actual effecis in the field
(Reish 1961, 19%63; Mixon of al., 1973; Soule and
Oguri, 1977; Holmes et al., 1985). Bacause of this
paucity of information, regulatory and advisory
bodies charged with reviewing marina permit
applications  frequently have insufficient data
regarding the ecological effects of marinas on which
io base their decisions.

In order o address this problem, a study was
undertaken by the South Carolina Marine Resources
Research Institute to evaluate various methods for
analyzing marina effects. Specific ohjectives of this
study were 10 compare a marina and three control
sites with respect to four criteria: 1) levels of
selected sromatic hydrocarbons and hesvy metals in
samples of water, sediments, and the Americas

oyster (Crassostrea virginica): 2) recruitment and
survival of oyster spat; 3) physiological condition and
gametogenesis of oysters; and 4) community
structure, faunal shundance and species diversity of
benthic macrofauna.

Study Sites

The Skull Creek Marni, on the island of Hilton
Head, South Carolina, was chosen as an example of
& moderate-size marina having no other obvious
gources of pollution nearby (Figure 1). At the time
of this study (1986 and 1987), the marina had been in
operation for B years and had 100 boat slips.
Because the marina is Jocated in a well-flushed tadal
creek, dredging is not required to maintain the
Skull Creck marins provides its customers (who
typically live aboard their boats for periods of two o
four days af a time) with foel and sewage pump-out
facilities for marine sanmitation devices.

Three closely spaced control sites, located in an
undeveloped area about thres kilometers northwest of
the marina on Mackay Creck, were chosen o
represent an area similar to the Skull Creek site prior
to construction of the marine. The marina and
conirol sites are approximately equidistant from Port
Royal Sound, and are located within or adjacent to
extensive gali marshes that are charscienized by
numerous intertidal oyster banks and large stands of
smooth cord grass (Spartina alternifiors). The
northwest shore of Pinckney Island in Mackay Creek
{Figure 1A) served as the control site for oysier spal
recruitment studies, Sediments and adult oysters
were collected from another site on the opposite
shore of Mackay Creek (Figure 1B) for contaminant,
gametogencsis and condition index analyses. Finally,
grab samples were collected from a shallow subtidal
area near the mouth of a small tributary of Mackay
Creck (Figure 1C) for benthic macrofaunal and
sediment composition analyses.

Contaminants Analyses

Methods

Samples of surfuce sediments, water and oysters
were collecied intertidally during two or more
seasons at both the marina and control sites. Each
oyster sample consisted of the soft tissue from a
composite of 30 oysters, all having a mimimum shell
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