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congregate at high densities during the dry sea-
son (Webb and Manolis, 1983).

Brachycephalia, a gross widening and short-
ening of the skull, has been described in C. po-
rosus (Klin, 1936) and C. niloticus (Pooley, 1971).
This condition has been attributed to a combina-
tion of captivity and poor diet. It was not found
in live wild C. novaeguineae, but the skull of a
large New Guinea freshwater crocodile reared in
captivity did show brachycephalia.
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Schoener (1967) suggested that when conduct-
ing a food habits study in which prey variables
are used to examine resource partitioning, one
should include food items from the entire diges-
tive tract. Schoener reasoned that large items break
up in the stomach and take longer for all parts to
enter the intestine than do small items. If viewing
only the stomach contents, one may find recently
ingested large and small items as well as parts of
larger items eaten during some prior feeding pe-
riod. Thus, larger prey items may be over-repre-
sented if only the stomach is examined.

We indirectly examined for this possible bias
by analyzing the stomach and hindgut (large in-
testine) contents of 340 Anolis opalinus from Ja-
maica (for methods and other details, see Floyd
and Jenssen, 1983). Using two indices, we com-
pared the diversity of 264 possible prey taxa and
eight prey size categories between the stomach
and hindgut contents. The assumption was that



NOTES

TaBLE 1. Two diversity indices (H = Shannon
and Weaver, 1949; D = Cuba, 1981) calculated for
prey taxa and prey size found in the stomachs and
hindguts of 340 Anolis opalinus.

Index Gut location Prey taxa Prey size
H Stomach 4.89 0.48
Hindgut 3.44 0.39

D  Stomach 251 + .326° 8 + .360!

Hindgut 123 + .216 8 + .300

! Where D = number of categories observed (e.g., # of
different prey taxa) + the distributional indicator (the
actual diversity index).

on the average, the lizards had taken approxi-
mately the same kinds of arthropods during a cur-
rent feeding period (stomach contents) as when
they ate one to two days prior (hindgut contents)
(Windell and Sarokon, 1976). Both indices showed
that the diversity of prey taxa decreased by about
32% between the stomach and the hindgut, and
about 18% for prey size (Table 1).

The prey taxa which were under-represented
in the hindgut tended to be the soft-bodied ar-
thropods. When food items were subjectively di-
vided into soft- and hard-bodied, the frequency
of soft-bodied prey decreased from 22% of the
stomach contents to only 4% of the hindgut items
(Floyd, 1982). Digestion appears to remove soft-
bodied food items from the lower portion of the
digestive tract.

The hindgut also contained a narrower size
range of prey than the stomach, being skewed
toward smaller prey lengths. This is what Schoe-
ner (1967) had predicted, but possibly for the
wrong reason. The soft-bodied prey also tended
to be the large food items. Therefore, we suggest
that the effects of digestion may also explain the
smaller diversity index values for hindgut prey
size.

We cannot eliminate such explanations as small
hard-bodied prey being transported more quickly
from the stomach than the large soft-bodied food
items. However, it seems more parsimonious that
through food item removal, digestion may create
a larger bias if the entire gut content is reported
than any bias created by a differential rate of food
passage from the stomach if only foregut contents
are reported.
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Cophixalus and Sphenophryne
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Microhylid frogs of the Australo-Papuan
subfamily Sphenophryninae are currently includ-
ed in six genera: Choerophryne Van Kampen; Co-
phixalus Boettger; Copiula Mehely; Genyophryne
Boulenger; Oreophryne Boettger; and Sphenophryne
Peters and Doria. These genera are either restrict-
ed to or attain their greatest diversity on the is-
land of New Guinea, and only two genera, Co-
phixalus and Sphenophryne, are represented in
Australia.

Cophixalus and Sphenophryne are distinguished
by features of the pectoral girdle: Cophixalus lacks
the clavicles and procoracoid cartilages exhibited
by Sphenophryne. As external morphology gives
no reliable guide to generic identity, field guides,
e.g., Cogger (1979) and Barker and Grigg (1977),
follow the key provided by Zweifel (1962), in
which the first couplet requires examination of
the pectoral girdle. The procedure required by
this couplet is destructive: severing and reflecting
the pectoral muscles from one side in order to
determine the presence of clavicles and procora-
coids, which are frequently small, flimsy and dif-
ficult to find. As Australian microhylid specimens
are often rare and always hard-won, such destruc-
tion is undesirable.

Microhylids and many other families of frogs
possess supplementary slips to the M. interman-
dibularis (Emerson, 1976): superficial muscles aris-
ing from the mandible and passing obliquely
across the ventral surface of the M. intermandibu-
laris, the middle of three transverse sheets of mus-
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