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Table 1. Density, height distribution, and survival of Neblinaria and co-occurring woody species after
fire, as judged by numbers of live and dead stems (rosettes in the case of Neblinaria) in burnt stand.
Average number of live stems or rosettes per 25 m2-quadrat indicated in bold-face; number of dead

stems/rosettes indicated in roman-face

Height class (m) Survival
rate

0.0-0.1 0.1-0.5 0.5-1.0 1.0-1.5 >1.5
Bonnetia neblinae 0.5 2.5 3.7 2.1 0.6 0.0
Everardia montana 10.7 35.0 0.8 0.0 0.0 0.0
Glossarion rhodanthum 0.0 0.1 0.1 0.1 0.0 0.0
Macairea neblinae 0.0 0.3 0.4 0.0 0.0 0.0
Myriocladus neblinaensis 0.0 0.1 14 0.1 0.1 0.0
Neblinaria celiae (live) 2.2 . 336 67.2 10.7 0.0 93.1
Neblinaria celiae (dead) 1.9 3.7 2.5 0.3 0.0
Pagamiopsis maguirei 0.1 39 25 1.4 0.2 0.0
Rutaneblina pusilla 0.2 39 0.6 0.5 0.0 0.0

perature should be 8.0° C near Neblinaria’s lower eleva-
tional limit of 1,700 m, and 5.0° C near its upper limit at
2,20V m. Climatic records for southern Amazonas territory
(Huber 1982; Huber et al. 1984) indicate a mean annual
rainfall of roughly 3,000 mm at about 200 m elevation, dis-
tributed rather evenly through the year; adiabatic cooling
leads to greater humidity, cloudiness, and rainfall atop the
tepuis (Brewer Carias 1976).

Neblinaria’s thick bark snggested that adaptation to fire
— however unlikely in view of the high humidity and rainfall
atop Neblina — might be related to the evolution of its
nnusual growth form. During helicopter reconnaissance of
the remote Neblina massif in January 1985, an opportunity
arose to test this idea. Two plateaus roughly 2 km? in area
(0°54'40” N, 66°2'30”W; 1,750 m elevation), covered by
a mixture of Neblinaria and several other woody species,
were discovered that had been burnt the past two months,
as indicated by previous reconnaissance by C. Brewer Car-
ias (personal communication). The fires appear likely to
have been ignited by lightning, because (i} no humans are
resident atop or within ten km of Neblina, (ii) the mountain
top is isolated from the surrounding lowlands by cliffs and
extremely steep slopes, and (iii) we observed frequent lightn-
ing strikes in the area. Studies were initiated in and adjacent
to these burned areas to determine whether Neblinaria could
survive fire, and to evaluate the adaptive value of its
branching pattern, leaf rosette form, and thick bark.

Methods

Vegetation was sampled in ten randomly chosen, 5x 5 m
plots in burnt and unburnt stands near the edge of one
burnt area. All woody individuals, living and recognizable
dead, were tallied by species and height class. Height classes
were 0.0-0.1 m, 0.1-0.5m, 0.5-1.0m, 1.0-1.5 m, 1.5-2.0 m,
and 2.0-2.5 m. Few woody plants (e.g., Bonnetia neblinae)
exceeded 1.5 m height in the study plots.

For Neblinaria, the number of rosettes per individual,
their height, and live/dead status were also noted. The
number of live expanded leaves in each rosette was tallied
as a function of rosette height in thirty Neblinaria in burnt
and unburnt stands. In addition, in unburnt stands, rosette
diameter and the volume of rainwater impounded by each
rosette was tallied as a function of rosette height. In burnt
stands, bark thickness was measured at various points be-

tween the rosette and ground in ten living and ten dead
Neblinaria.

Results

Fire tolerance. Neblinaria rosettes showed 93.1% survival
after fire, vs. 0.0% aboveground survival and very little
resprouting in all other woody species (Tablei; y2=
1,613.3, P<0.001 for 7 d.f.). Survival after fire was assessed
by computing the proportion of live individuals in popula-
tions of each woody species in the burnt stand. This method
is accurate if the fire that struck that stand was not so
severe as to burn completely the stems of some dead individ-
uals, and if few individuals were dead preceding the fire.
These assumptions appear valid based on a comparison
of the composition and structure of the burnt and unburnt
stands, because (1) the species present in each are almost
identical; (2) stems were charred only superficially, so that
even fine stems were recognizable and countable after fire
(excepting, in some cases, Rutaneblina); and (3) few dead
individuals of any species occur in the unburnt stand.

These data demonstrate Neblinaria’s ability to survive
fire, as well as the competitive advantage it has in the pres-
ence of fire. The woody species found with Neblinaria would
be expected to suffer greater damage from fire, because
they have much thinner trunks, branches, and bark, more
slender leaf rosettes, and (except Bonnetia neblinae) are
generally shorter in stature. A few herbaceous plants - nota-
bly species of Brocchinia (Bromeliaceae), Heliamphora (Sar-
raceniaceae), and Stegolepis (Rapateaceae) — resprout vi-
gorously after fire from leaf rosettes or underground rhi-
zomes invested by sclerotized leaf tips, water-storing
pitchers, or mucilage-filled sheathing leaf bases, respectively
(Fig. 1e).

Fire adaptation. The probability of a leaf rosette surviving
a fire increases sharply with rosette height (Table 2). Ro-
settes within 10 cm of the ground showed 46.3% mortality,
whereas those at least 50 cm above the ground suffered
only 3.5% mortality (y2=137.0, P<0.001 for 1 d.f.). Pre-
sumably, this results because the extremely infertile sand-
stone substrate, leached by heavy rainfall under humid con-
ditions, can support only a sparse fuel layer of short shrubs
and herbs. If a plant can elevate its delicate meristems above
this layer, they are likely to avoid the greatest heat and












