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gerhead population numbers (Mendonca and
Ehrhart, 1982) is one in six.

Mortality of loggerheads in cold-stunnings was
lower than that of green turtles, a difference
which may have been accentuated without the
rescue operations carried out during each event.
Loggerheads have both nesting and foraging
distributions that extend farther into temperate
regions than those of green turtles (Pritchard,
1979). Mosquito Lagoon may in fact represent
the northern limit to the winter range of the
more tropical green turtle.

The potential for substantial mortality, es-
pecially among green turtles, would seem to
present a selective disadvantage to turtles over-
wintering in Mosquito Lagoon. Corresponding-
ly, the number of green turtles inhabiting Mos-
quito Lagoon appears to be relatively small.
Netting efforts in the Indian River near Sebas-
tian Inlet, approx. 100 km south of Mosquito
Lagoon, yield numbers of green turtles cap-
tured per-unit-effort about an order of magni-
tude greater than in Mosquito Lagoon (Ehr-
hart, unpubl.). Loggerheads also appear to be
more common near Sebastian Inlet.

Cold-stunning effects on individuals.—It is gen-
erally accepted that smaller poikilothermic an-
imals cool more rapidly via conduction than
larger poikilotherms under similar conditions.
It is expected therefore, that given similar phys-
iological tolerances, smaller turtles would ap-
pear before larger turtles in cold-stunning ep-
isodes. In 1985, green turtles appearing on the
first day of the cold-stunning were, as predicted,
significantly smaller than those from the latter
two days.

Unlike the green turtle size class distribution,
that of loggerheads might be expected to dem-
onstrate bias toward individuals more suscep-
tible to cold because the proportions of resident
loggerheads represented in cold-stunnings were
small. Cold-stunned loggerheads were found to
be significantly smaller in body mass than net-
captured loggerheads. No significant difference
was found, however, between body mass mea-
surements of net-captured and cold-stunned
green turtles. Any size bias present in the size
distribution of cold-stunned green turtles may
be concealed due to a high proportion of in-
volvement in cold-stunning events.

Schwartz (1978) reported that hatchling ma-
rine turtles of three species were more resistant
to mortality from hypothermia than their larger
sized counterparts. Small fish as well have been
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reported to appear more resistant to low water
temperatures in the wild (Gunter, 1947; Snel-
son and Bradley, 1978). In hatchling marine
turtles and small fish, physiological resistance
to cold may compensate for morphological
characters (e.g., small body size) that facilitate
rapid body cooling. In larger turtles (such as
those in this study), resistance to hypothermia
may be governed more by the thermal inertia
inherent to large body size (Standora et al,,
1982). Schwartz reasoned that cold hardiness
in hatchlings may be adaptive to surviving pe-
riods of cold upwellings during a hatchling’s
pelagic life history stage.

Characterization of lagoonal marine turtle popula-
tions.—The term ‘“population” here is used
loosely and refers simply to a discrete group of
individuals sharing a similar life history stage
(i.e., lagoonal residence). Size distributions of
net-captured and cold-stunned green turtles
were similar for turtles acquired during the same
time period. This suggests that data gathered
from cold-stunned green turtles may accurately
represent the population and therefore be use-
ful in recognizing differences in population
structure between events. Egregiously absent
from the size class distributions representing
green turtles affected by each major cold-stun-
ning (Fig. 2) are classes representing both sub-
adult (60-100 kg) and adult (>100 kg) turtles.
Green turtles of these sizes are likewise un-
known from lagoonal netting and carcass
stranding records (Ehrhart, 1983, and unpubl.).
Upon becoming subadults, these green turtles
are believed to depart the inshore lagoon sys-
tem for unknown foraging grounds. Also absent
from these lagoonal green turtle populations
are green turtles less than 3 kg or so which have
yet to abandon the pelagic stages of marine tur-
tle life history as defined by Carr (1986).

Green turtles involved in the 1977 cold-stun-
ning were significantly larger than those in 1981
or 1985. Size class histograms for green turtles
in each event (Fig. 2) indicate that these differ-
ences are due to changes in size class profile
rather than uniform shifting in scale. In 1977
only 28% of the green turtles were of the 0-10
kg size class whereas in 1981 and 1985 this pro-
portion was 50 and 52%. This increase in small-
er, presumably younger green turtles, along with
the increase in overall numbers of green turtles
involved in the latest major cold-stunning, may
attest that the lagoonal green turtle population
is growing.
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Size class distributions of cold-stunned log-
gerheads (Fig. 2) approximate a normal distri-
bution more closely than those of green turtles.
Loggerheads are thought to enter the lagoon
system only after reaching subadulthood (Ehr-
hart, unpubl.). Following the time it takes for
loggerheads to become subadults (lagoonal re-
cruits), the protracted effect of variation in
growth rate and/or lagoonal recruitment age
may dictate a corresponding variation in re-
cruitment size. Similar factors may determine
the variation in sizes at which both loggerheads
and green turtles leave the lagoon as adults and
subadults. The separation of life history stages
in the Atlantic loggerhead is discussed by Carr
(1986).

Why do cold-stunnings occur?—A number of at-
tributes make the northern Indian River La-
goon System an area of frequent marine turtle
cold-stunnings. The lagoon system is a series of
shallow, north-south situated lagoons whose
waters cool quickly upon exposure to the north-
ern winds associated with Florida cold fronts.
The geographical configuration of Mosquito
Lagoon is such that no readily accessible exit
exists (Fig. 1). The nearest direct ocean outlet
lies to the north (Ponce de Leon Inlet) beyond
a maze of mangrove islands. The only other
exit, Haulover Canal, leads to the northern em-
bayment of the Indian River. This section of
the Indian River is partially sealed by a cause-
way, thereby isolating it from the rest of the
lagoon system. A number of stunned turtles were
discovered in this pocket during the 1981 cold-
stunning.

Mendonca and Ehrhart (1982) suggested that
Mosquito Lagoon’s trapping effect precludes
resident turtles from utilizing escape as a meth-
od to avoid hypothermic conditions. Turtle fish-
erman of Ceder Key, Florida believed that green
turtles assembled in groups and departed for-
aging areas when water temperatures dropped
(Carr and Caldwell, 1956). Marine turtles ob-
served off Canadian and New England waters
in summer apparently travel great distances to
escape low water temperatures in winter (Bleak-
ney, 1965). Marine turtles also are known to
brumate while emersed in bottom sediment
(Felgeretal., 1976; Carr et al., 1980). Although
mud and benthic algae were often found cov-
ering the carapaces of cold-stunned turtles, many
turtles captured in summer bear similar evi-
dence of inactivity.
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A number of marine turtle cold-stunning
events in the Indian River Lagoon System may
have occurred unnoticed. Snelson and Bradley
(1978) reported large-scale cold-induced mor-
tality of fishes within the lagoon system during
the winters of 1917, 1957-58 and 1962 among
other smaller scale cold-kills. These large-scale
fish-kills also may have involved marine turtles.
Although the recent frequency of marine turtle
cold-stunning events may simply be a conse-
quence of increased awareness, the recent events
do correspond with an observed diminution in
average minimum air temperatures for the re-
gion (Doehring et al., 1986). The recent in-
crease in the number of penetrating Arctic cold
fronts causing these lower temperatures is be-
lieved by Doehring to be a manifestation of a
recurring 85 yr cycle.

No cold-stunning event reported in this study
was in any way anachronistic; each occurred
during seasonal cycles of low water tempera-
tures. Impending hypothermic conditions, or at
least the potential for such conditions, should
be recognizable from numerous environmental
cues. Because cold-stunning events occur at all,
it is apparent that such cues are not heeded by
resident turtles or that the lagoon is so difficult
to escape that attempts to leave prior to cold
weather are thwarted. It is clear, however, that
lagoonal turtles are able to leave the lagoon
system given time (individuals of both species
depart prior to adulthood). Any attempts by
turtles to leave the lagoon system to escape cold
water, therefore, are probably simple, direct re-
sponses to falling water temperatures.
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