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Feeding Efficiency in the Cave
Salamander Haideotriton wallacef

by

STEWART B PECK*

INTRODUCTION

Cave adapted animals often exhibit bizarre morphologics, A question of inlerest o
students of evolutionary biology concerns the selective pressures which have led to
these morphological modifications. [t s assumed from the frequency of conver-
gence of "cave modifications” that thev have an adaptive value for cave life.
Poulson {1964} and Mitchell (19697 discuss the hypothesis and the literature that
searcity of food in caves may act as g forceful selective agent. The selection favors
increased feeding and metabolic efficiency. The morphological changes result from
this selectiom.

Among the vertebrates, the American Amblvopsid cave fishes have been investi-
pated (Poulson, 1963) and show increasing feeding and metabolic efficiency in
conjunction with increased morphological specialization. There exists an even richer
array of coave salamander species. Little has been reported on them bevond their
marphology and taxonomy (Poulson, 1964). However, they present many oppor
tunitics 1o investipate several aspects of the physiclogy and ecology of cave
adaption and evolution. Brandon {1971} has reviewed aspects of morphological
madification of North American troglobitic salamanders.

Lee (1269 has reported on the feeding habits of the Georgiy Blind Salamuander,
Haideotriton wallgeef Cair, T would like to supplement his findings and to report an
additional interprelation of the results.

METHONDS

In September, 1968, eight specimens {2026 mun snout o vent length) of A
waffaoed were captured in Gerard’s Cave, Jackson County, Florida, The specimens
were killed within one hour of capture in Chloretone, fixed for 12 hours in 4%
formnaling and preserved in 70% ethyl alecohol. The entire digestive tract ol euch
salamander was later examined in the laboratory.
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The tood items were 3 amphipods (Cageapyy foridonus, 2-3 mm in leogth), 4
copepods [Moerocyclops albidus, 1 mm in leogeh), and 12 woidentified ostracods
(1 mm i length) Al salamanders contained food bolisesand all but ane individual
contained bohises of silt, The data are presented in Table 1. Some of the food was
associaled with silt which was probably sucked inlo the mouth while feeding with
the snapping motion described by Pylka and Warren {1958). Other boluses con-
tained only silt and debris, with no material identifiable as food items, The silt and
debris buluges may reprosent either voseccessful feeding attempts, or feeding upon
easily digested organisms such as small freshwater olipochaets worms, The silt
balises probably do not represent mbentional ingestion of silt for its nutritional
value as suggested by Tee (1969), because this would be strange hehavior for a
generally predatory group like salumanders. However, this question i3 an interestiog
one that could represent a new mode of salamander feeding in a food poor habital,

In ohservations of a living Aaidotriton kept at Harvard in water at 22° C (the
patural cave wuter is 207 €), foud items (3 mm long Avallelz amphipods) were
voided 24-72 hours after ingestion. This suggestes the food boluses found in the
dissections were ingested 1-3 days beloce preservation. No indication of purasitic
worms wias seen in the digestive tracts or body caviries.

Table 1. Gur contents ol eight specimens of Huwdeatrifon wallzeel collected in Gerard™s Cave,
Jackson County, Flarida.
Specimen length imm, spaul 19 vanth

i 26 23 24 23 2z Lk 21

Item

Amphipod 1 | 1
Ostracod dq 1 | 1 | | K]
Carpeped L d |
Silt-debris ¥ X b % u 3 X

DISCTUSSION AND INTERFPRETATION

Food and non-food hoeluses accured at varving distances along the digeslive tact.
The numbers of these lwo types of boluses vield infeccoces on the animals’
elficiency in Jocating and capturing food in un envieonment devoid of lighe and
visual cues, The digestive fracts of the specimens held a total o 21 separated
bolises. These are assumed o record & minimum of 21 leeding attempts. Seven
beluses did not contain recognizable food and may represent unsuceessful leeding
attempts, These figures thus sugsest that Aaddeosriton has the ability 1o sense food
and capture it i at Jeast 13 out of at least 21 {675 of s feeding attempts m o
nutural envirooment,
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Fie. 1 Side view of 20 mm fsnoot 1o vent] lang Saidentedon walfmeed, showing the attenaated
limbrs and how the eed = Beld gbove the sobstzate, Lee vestizes ere nol visible

O conrse, in arriving af the aboye Geore, several sssumptions most he made, The
lirst is that one feeding atlempl i ebservable as one bolus, Another is that o foad
item is not divided into wore thun one bolus which will be ohseevad ar diflerent
distances along the digestive tracl. Anather is that the salamanders do nol snap
open Lhe moulh and injest silt withont first dececting a food item. ALl these seem o
bre reasonahle sssumptions hased on my ohservations of o lve Maideadeiton,

The small sample size | used i< source of unreliabilicy. However, this cannet b
avarided when tving o recover as much mlormation as is possible fromn collec o
of rare anbmals, Lee (1969 had o Jarger sample seee b unfortomtels he did naot
prosent his data o way that allows the caleulation ol feeding efficiency. Futire
atwelies of the cantents of the digestive racts of rare troglobitic sslamanders shanld
include an atrempt o recover data on the boluses that can help i calealating
Feeding efTiciencies.

Several morphelogicsl featuores sueh as eve and pigment reductions wnd meta-
morphasis aveidance in teoglebitic salomanders have been interpreted as the result
of selection operating 0 the doterest of cnerpy cconomy (Brandon, 1971 Like-
wise, selection can [uvor more eflicent feeding movements throigh the predietion
of o hroader head with o wider mouth gape, Also. o greater food detection
efficiency for searching o greater area per unit of covrey vipended is gained by
raising the body und head shove the substrate, partially through b attenuation
(Fiz. 1 Pondson, 1964 and Brandon, 1971,

In this mode of thinking it & reasonable to assiime that tese morphalogical
modifications, lound in £ wefecel, should belp it o achicve o greater leeding
efficiency than thar ol o non-modified aquatic salamander feeding in the dark. At



Fig 2. Dorsal view of 20 mm & wellaeer, showing chromuiophores and eve vostiges.

present there is no data on feeding efficiencies for other salamanders in dark,
uyuatic habitats (o compare with the calewlated figure of 67% success in [
wirllizeed.

RECOMMEMNDATIONS

[ strongly wrge that luture studies on troglobitic and troglophilic salamander
feeding habits extract as much data as possible from digestive tract dissectivns, Of
course the numhber of disscctions muost bBe limited a0 species known from lew
specimens, & more rewardmg approach 1o this problem of comperative feeding
betwvior and efficiency will come from observations of living slamanders in
controlled lboratory conditions, Past studies of feeding in cave-dwelliog salaman-
ders {Smilh, 1945, Brandan, 1967, Lee, 1909} have emphasized what the sala-
manders ate (which may be whatever is available in a particolar sice cange). OF equal
it nat greater importance is how successful they are at capturing the food. Cnly
then can we gain the experimental background information needed to apply to the
questions ol [ood scarcity, energy economy, and leeding efficiency in the evolatio-
nary hinlogy of cave salamunders in particolar, and cave predators in geoneral,

In my laboratory we are presently attempting to gam this and other duta far the
terrestrial troglophilic salamander frurpees e, Hopefully, others will lake up
work on other pieces of these questions,
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SUMMARY

Selection for efficiency in food capiure may be g dominant influence in the
evolutionary bislugy of predaceous cave animals, A sample of 8 Haideotriton
willgcel Trom a natural population contained 21 feeding boluses in their digestive
tracts. Fourteen of these boluses contained food, demonstrating success in at least
G673 of the feeding attempts,

RESUMF

Lefficacité de la prise de nourriture peut avoir une influence dominante 2t sélective
sur la biologic évolutive des animaux cavernicoles prédateurs,

La dissection des tubes digestifs de 8 Seideotreiron wallece? peélevés dans une
population naturelle contenaient 21 bols alimentaires, Quatorze de cews-ci renfer-
maient des éléments outritifs, ce qui démontre, 4 67% au maoins, la réussite des
teotatives dalimentation faites par les animauy examings,
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