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FIGURE 1. Experimental setup for testing rate of calcification under natural light.

tained at 27°C (usually + 0.2°C) by adding
warm or cool water to a water bath around
the incubation containers. Air was bubbled
into the containers to circulate the seawater
and maintain CO, concentration. Incuba-
tions were started by placing a coral rack in
seawater with “°Ca. They were stopped by
placing the rack in chilled (5°C) seawater. At
incubation termination the racks were taken
immediately to the laboratory and four tips
approximately 5 mm in length were cut from
each branch for a total of sixteen tips per
container (one branch from each of four
colonies).

For pigment extraction, each tip was
placed in 3 ml of chilled acetone that had
been kept over granular anhydrous sodium
carbonate. Extraction proceeded for about
30 hr in the dark. Pigment quantity was

measured with a Beckman DB-G grating
spectrophotometer. Absorbance was mea-
sured at 434 nm (primary peak) and 662 nm
(secondary peak). No measurable amount of
45Ca was taken up by the acetone during this
extraction process.

Following pigment extraction, tips were
dried and their length and diameter
measured. Tissue was removed using 1 ml of
1 N NaOH heated in a boiling water bath
for 7 min followed by six water rinses. The
cleaned tips were dissolved in 0.5 ml 3 N
HCI and aliquots taken for 4°Ca assay.

Experiment 2

To separate diurnal (e.g., an endogenous
rhythm) effects from light effects, the coral
Acropora formosa was incubated in *°Ca-
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Incubations were begun by transferring
the coral to “3Ca-enriched seawater. All in-
cubations were in the dark for 20 min be-
tween 11:00 and 11:30. Six replicates (with
nine branches each) were done on different
days for each pretreatment condition (a total
of fifty-four branches for each condition).
To clean all tissue from the skeleton ade-
quately, it was necessary in the postincuba-
tion processing of tips from six of the
incubations to have an additional treatment
in 1 N NaOH in a boiling water bath for 4
min. This added treatment was equally dis-
tributed between pretreatment conditions.

Calcium-45 Assay and Conversion to Calcium
Carbonate Units

In all experiments replicate samples of the
43Ca-enriched incubation seawater were
taken and “°Ca content determined from
liquid scintillation counting (LSC). In
Experiment 1, °Ca incorporation into the
coral tips was also measured with LSC.
Counts were performed for 100 min or
100,000 counts, whichever came first—
usually the latter.

In Experiments 2 and 3, “°Ca incorpor-
ation was determined on intact (undissolved)
tips with a Geiger—Miiller (G-M) tube.
Counts were done to about 4000. (The G-M
tube was much more readily accessible than
was LSC and permitted more immediate
monitoring of experimental results.) The re-
lative efficiency of the G—M tube compared
with LSC was determined and corrected for
in the G—M tube results.

Both LSC and G-M tube results were
corrected for background, decay, and dif-
ferences in the length of incubation. From
the ratio of 4°Ca to natural Ca concen-
tration in the incubation seawater, results
were converted to micrograms CaCO; per
hour per tip. In Experiment 1, the Ca con-
centration for seawater from each incuba-
tion was determined with a Perkin—Elmer
303 atomic absorption spectrophotometer.
For Experiments 2 and 3 natural “°Ca con-
centration was considered to be 400 mg
liter ™1,
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Inorganic Uptake of Calcium-45

Our tests were designed for relative com-
parisons of different treatments. Inorganic
exchange and adsorption- of 4°Ca onto the
coral skeleton is assumed to be the same for
comparable treatments (however, see Barnes
and Crossland 1977).

Inorganic uptake of 4°Ca should be con-
sidered when estimating absolute growth
rates (Table 1), but it is difficult to separate
from organically induced growth. Maximum
figures for inorganic exchange and/or ad-
sorption may be represented by the lowest
rates of +3Ca uptake in living tips (Table 1).
These lowest rates may represent a state of
no growth. Since this is not known, the real
values may be lower. Passive transfer of
45Ca in dead coral would most likely not be
the same as for live coral.

Tests on “5Ca uptake in tips killed in hot
or cold seawater usually gave comparable or
higher results than the minimum found in
living tips. Calcium-45 uptake in Acropora
formosa tips killed in this way did not show
a significant relationship to time even when
tested for several hours, thus suggesting an
adsorption phenomenon.

Measurement of Light Intensity

Light intensity is reported as the down-
ward irradiance at the position of the corals
in an experiment. This is only a relative
estimate of the intensity of radiant energy
actually impinging on the coral, since scatter
and other factors affect the ratio of down-
ward irradiance to upward and lateral irradi-
ance. Measurement was done using an ISCO
spectroradiometer model SR which is sensi-
tive to long-wavelength ultraviolet, visible,
and infrared radiation (380-1550 nm). The
half-bandwidth of detection of this instru-
ment varies from 15 to 30 nm. The flat
Teflon light-collecting diffuser of this instru-
ment is slightly recessed in its frame, and it
probably is not an exact cosine collector
(Smith 1969), but is satisfactory for this
study. Measurements were made at several
wavelengths (usually 6—12) along the spec-
trum. Point values were integrated for total
light intensity. The raw data from the instru-






































