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Reply to Giri and Long: Freeze-mediated
expansion of mangroves does not depend on
whether expansion is emergence or reemergence
Giri and Long (1) agree with our conclusion
(2) that the expansion of mangroves from
1984 to 2011 near their range limit on the
Atlantic coast of Florida is a threshold response to fewer days below −4 °C. However,
they suggest that our conclusions would have
been “substantially different” had we included
one additional year of data in the analyses,
that we needed more information about the
historical range of mangroves, and that we did
not sufficiently rule out other factors. These
suggestions reflect a basic misunderstanding
of our methods and interpretation (2).
Our conclusions do not change whether
this 28-y expansion represents an emergence
or reemergence of mangroves. We used 1984
as the starting point for our study because it
was the first year for which Landsat 5
Thematic Mapper (TM) imagery was available. Landsat 4 TM collected imagery in 1982
and 1983, but a regional analysis was precluded because the majority of the Florida
coastline was obscured by clouds in those
images (http://earthexplorer.usgs.gov). Had
we been able to include imagery from 1983
and earlier, assuming other areas showed
losses similar to the single location depicted
figure 1 of Giri and Long (1), this would
provide further evidence of the importance
of cold events. The important conclusion of
Cavanaugh et al. (2) is not whether mangroves are, or are not, recovering from
a previous disturbance near their northern
range limit, but that the areal extent of
mangroves within their range is controlled
by the frequency of days colder than −4 °C.
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The other processes that Giri and Long mention (erosion, land subsidence, and aggradation) may affect mangroves locally but do not
explain the regional increase we observed.
We did not claim, as stated by Giri and
Long (1), that “mangrove expansion is evident beyond the northern boundary” of the
historic range. Rather, we examined changes
in the areal extent of mangroves within their
contemporary range, as defined by Spalding
et al. (3), arguably the most comprehensive
assessment of the contemporary distribution
of mangroves in Florida and worldwide.
Thus, we did not address whether mangroves moved beyond the northern boundary of their historic range in Florida, and
this issue has no bearing on the conclusion
that mangrove expansion is associated with
decreases in the frequency of days colder
than −4 °C. Giri and Long (1) are correct
that Landsat may not detect small incipient
mangrove patches, but this only reinforces
the fact that our estimates of mangrove expansion within their current range are
conservative.
A more fundamental question raised by
the criticism of Giri and Long is what sets the
absolute range limit of mangroves? Our
results support the hypothesis that the
northern range limit in Florida is set by
the intensity and frequency of cold days,
a conclusion also reached by other recent
work (4). However, factors controlling the
range limits of mangroves in other parts of
the world may be heterogeneous, as these
limits vary widely in latitude, sea surface

temperature, air temperature, species composition, and other regional factors (5).
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