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Tropical coral reef ecosystems are vulnerable to impact from land-based sources of pollution;
however, information on contaminant cycling in such ecosystems is scant compared to that for temperate
latitudes [1,2]. Corals are potentially useful bioindicator organisms to monitor historical trends in heavy
metal and radionudide contamination [2-4] as well as paleo-oceanographic changes [5,6]. Both these uses
require baseline information on the kinetic behaviour of metals and radionudides in corals.

Microcosm experiments were designed in which microcolonies of three coral species were
exposed to gamma-emitting radiotracers of trace metals and radionudides ( u0Am, 109Cd .57Co-
cyanocobalamin, U0Ag, I34Cs, 65Zn, 60Co, 75Se, 85Sr, 133Ba, 54Mn ) to determine uptake and loss as well as
distribution in tissue, skeleton and zooxanthellae. Following a seven day exposure in seawater, the degree
of uptake (CF = concentration factor) for a given element was highly dependent on species. The highest
CFS in whole colonies were found for 100mAg (82-172), 57Co (68-124) and 6SZn, (41-52); the lowest CFS

were noted for the soluble radionudides Cs (1-2) and —Sr (2-9). Low CFS were recorded in skeleton and
increased by roughly an order of magnitude between skeleton, tissue and zooxanthellae. MIAm is readily
taken up by dead skeleton (CF=31-49 ), whereas in living corals it is preferentially accumulated by the
tissue (CF=51-120) which acts as a partial barrier against contamination of the internal skeleton (CF= 6-
10). The chemical species of the element can also affect uptake by corals, as evidenced by the order of
magnitude greater bioaccumulation of organic cobalt compared to the inorganic form in tissues. Once
accumulated, some of the elements tested (e.g. Cd, Co) are strongly retained with biological half-lives as
long as several months.

Symbiotic zooxanthellae in the corals accumulated several elements to the same degree as free-
living phytoplankton (CFS as high as 10- for Mn and Se ) and likely play a major role in metal
metabolism in corals. Furthermore, these flagellates accumulated Sr (CF=3xl0~) to a much greater
degree than do most marine phytoplankton (CF-3) which suggests that zooxanthellae are important
vectors in the deposition of Sr into the aragonite skeleton of their hosts.

These radiotracer experiments have clearly demonstrated that corals show unique responses to
trace element and radionudide bioavailability. Corals take up metals and radionudides from the dissolved
phase and may serve as good bioindicators for many of these elements in the environment. Accumulation
and retention times vary greatly depending upon the element and the coral species. Tissue from the three
species tested shows a greater affinity for most of the elements than skeleton, and symbiotic
zooxanthellae may be responsible for the metabolic transfer of elements like Sr to the skeleton. Based on
these findings, it is concluded that tissue and skeleton of living coral colonies as well as dead reef
structure (skeleton) can serve as excellent bioindicators of anthropogenic impact and natural oscillations
of radionudides and traLe elements in tropical ecosystems.
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