


and Cueva de Las Canicas) or mounted without etching
(Cape Verde lava tube and Endless Cave).

All samples were examined with either a JEOL 5800LV
scanning electron microscope at the University of New
Mexico (UNM) or a JSM 6301FXV field emission
scanning electron microscope at the University of Alberta.
The UNM samples were coated with approximately 200
angstroms of gold-palladium alloy in an evaporative
coater. The thin film of gold-palladium provides a
conductive layer that is relatively free of artifacts and
allows light element x-rays of carbon to pass with only

moderate attenuation. The University of Alberta samples
were coated in gold alone, which resulted in minor artifacts
at higher magnification. The UNM SEM is equipped with
an Oxford Isis 300 Energy Dispersive X-ray (EDX)
analyzer. This modern EDX system utilizes a thin
polymer-film window, which allows the analysis of low-
energy x-rays of light elements such as boron and carbon
(Z � 5). The SEM was operated at 15 kV accelerating
voltage, the beam current was 10 picoamps as measured in
a Faraday cup. This gives a beam diameter of less than
50 nm. However, the beam samples a greater volume. With
these operating conditions, the EDX provides a qualitative
estimate of elements present in the upper 2–3� m of a
calcitic sample.

Three samples were analyzed for total organic carbon
using a Carlo Erba elemental analyzer from samples
dissolved in 6 N hydrochloric acid to remove carbonate.

OCCURRENCE OF RETICULATED FILAMENTS

Smooth, commonly hollow, filaments are locally
abundant in our cave samples and have been interpreted
as fossil microbes (Melim et al., 2001; Boston et al., 2001).
We have also found a less common reticulated filament
that is similar in size to the smooth filaments but has a
reticulated form (Fig. 4). Over 180 individual examples of
these unusual reticulated filaments were found in 16
different cave samples (out of 22 samples examined in this
study). Most (87%) of these filaments are in pool fingers
from Hidden and Cottonwood Caves (Figs. 2 and 3), but
this at least partly reflects the extended time we have spent
with these samples. In addition, Gradzinski (2000, 2003)
imaged an example from Polish cave pearls and J.
Macalady has found them in the Frasassi caves in Italy
(Macalady, personal communication).

Filaments are preferentially found in dense micritic
calcite, but can also occur in clear spar (Melim et al., 2001).
All but two of our samples come from cave pool biothems,

Figure 2. Locations of major caves in the Guadalupe
Mountains. We have found reticulated filaments in samples
from Hidden Cave, Carlsbad Cavern, Cottonwood Cave, and
Endless Cave. (Map, after Palmer and Palmer, 2000.)

Figure 3. (a) Giant pool fingers in Hidden Cave, NM. (b) Small pool fingers coating an earlier stalactite in Cottonwood
Cave, NM (Spanish moss of Hill, 1987).
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