Brovesia. (24):385-389 (198

’n la enfermedad SPECIALIZED PETIOLE FEEDING BEHAVIOR IN
CJ"CHLASOMA TUBA (MEEK, 1912)
aisal with special {ClCHL]DAE)

Aldemaro Romero

Department of Biolagy, Unwersiry of Miami,

Coral Gables, FL 33124, Us A

Pisces, Asryanax fasciatus Cichia
Peticles, Costa Aica,

Key Word Indax. 10ma rubha, Behavior, Frading,

ABSTRACT

Results from field and laboratory studies show that
soma tuba forages preferentially on leaf petioles. Thi
be due to the high pratein content present in this
sympatric characid, Astyanax fasciatus has amoreg
is excluded from taking leaf petioles by £ tuba

the cichlid Cichlz-
s preference might
part of the leaf, A
eneralized diet, but

th the ecological aspects
1980, Bray, 1980, Cadwallacer
Kilambi and Zdinak, 1982, Hoenicke,
ior of tropical freshwater fishes arg few, due mainly i
ved in perfarming field observations which can be |
complemented with laboratory studies However, fishes that feed on objects drep-
ped on the surface of the Wwater provide an opportunity 1o conduct such studies. i
Bussing {1975] presented the results of analysis of the stomach contents of thirty
three adults of the cichlid Cichlasoma twba (Meek, 1912). His data reveal that this

species is predominantly herbivorous (925 by volume of food ingested), terrestial
leaves {409 and bryophytes and algae (347} were the main food items. The means
by which C ruba obtaing terrestial leaves hag vet to be described.

Behavioral studies have only recently attemprted to deal wi
of feeding by fishes (Pietsch, 1878, Baskin et al,
i er 3L, 1980: Dussault and Kramer, 1931,
1983). Studies on feeding behav
g to the technical prablems invol

Materials and Methods

C twba is known only fram the Atlantic slope of

Costa Rica, where it is common in
lowland rivers or._

§ large streams which have moderate to considerable current [
———— fBu;sing, 1975}.AI worked at the Rjo Puerto Viejo, near "“La Casa de Rafael” ’
3 (16°25'N and 84°00'W). about 300 m upstream from the Organization for Tropical
it Studies field station at La Selva. There was a semi-subme
H

rvations in July 1981, the
e of the characid Astyanax
and the A fasciatus 70 mm long.

opening was occu
fasciatus {Cuvier,

pied by one individual of C. tuba and on
1819). The C tuba was 160 mm,
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Before the experiments, | had observed that C tuba came out from the log and
took only petioles that had fallen on the surface of the water between the log and
the nearest riverbank. These petioles from various tree species fell from the sur-
rounding trees as a result of ant predation on leaves. These ants (Arra sp.) are leaf
cutters that eat the |eaf excluding the petiole, which accelerates the decay of the

~latter. A, fascistus behaved similarly but showed a preference for complete or in-

complete leaves that dropped on the water. In both cases the food was taken into
the log where it was presumably eaten.

Field and laboratory studies were conducted 1o test the hypothesis that C tuba is
in fact a petiole-eating specialist. In the field, 90 different fcod items of five differ-
ent types (18 of each type} were dropped on the surface of the water between the
semi-submerged log and the riverbank during two days of observations The food
items were dropped at 5 min intervals. The lype and order of the items dropped
was: 1 complete leaf (about 200 mm long}, 1 incomplete leat {25 to 757%, but with
petiole), 1 petiole, 1 stick {leaf size), and 1 p:ece of bread {abou: 8 em’}. The cycle
was repeaied eight times in each day of abservation. All observations were made
between 0700 and 1130 hrs, and between 1330 and 1600 hrs. Some leaves and
petioles alsa fell naturally onto the surface of the water during the experiments,
and were also inciuded in the data. Two time intervals were measured: 1) from the
moment the foed item hit the surface of the waier 1o the moment an investigating
fish took it or turned away; and 2) from the end of the first-ume interval to the
moment a fish disappeared into the log. A 35 mm camera with a teleghoto lens was
used to record the item taken by the fishes During the observations | was prone
on the bank: the fishes never came out from the log while | was standing

In the laboratory, four individuals of C tuba {mean size = 150 mm, range 140 —
16Q) and four indwiduals of A fasciatus {mean size = 85 mm, range 90 — 100)
which were collected in the same area as the field observations, were placed in
pairs composing one indwidual of each species in @ 2.5 x 1.5 m arena tank, which
was partially covered (about 25% )} with a piece of wood. A television camera
connected 10 a monitor was placed about 3 m abave the surface of the water.
Kinds of items presented. the order in which they were dropped and the time
intervals measured were as in the field studies.

To test whether A fasciatus failed to take petioles because of competition with
C. tuba, the same laboratory procedures were repeated using single individuals of
this characid.

Sy
Results ol
‘!.;t:_? @

Cichlasoma tuba had a marked and significant preference for petioles both in thes L4,
field and the laboratory (Table 1) {Kendall rank-order correlation coefficien_t (_r] :
20, Tau = 0.2500, p < 0.01): A.fasciatus had a more generalized diet but did not<
take petioles. Astyanax fasciatus was slower leaving the log and the covered:.
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of the tank, but returned to them faster (Wilcoxon masched pairs signed-rank test,
n=72 p<0.01) (Table 2). It was observed that ine A. fasciatus-usually left the
log lor the covered area of the tank] after the C ruba had approached the object
dropped. When feeding alone individual A. fasciatus included petioles in their diet
and did not show any significant preference toward any of the food items present
(except for sticks which never were taken) (Kendall's n = 80, Tau = 0.3243, p <
0.05) (Table 3) suggesting that it was excluded from doing so previously by com-

_petition with C. tuba. In the laboratory experiments both species remained in the

shaded area for about 80% of the timé.™" ™~ g R RN A

Discussion

The hypothesis that the C tuba individuals obse~ved were petiole specialists was
confirmed. Although records of fishes that display specialized foraging on leaves,
flowers, and f-uits are not rare (Honda, 1874, Smitn, 1881, p. 63}, this is the first
report of a preference for petiales. However, 1t has been reporied among ather
vertebrates, and thishas been explained onthe basisof 2 high protein content present
in this part of the leaf {Struhsaker, 1875, p. 131). All individuals of the species are
not necessarily similarly spec:alized, clearly other focd items are often taken, as
suggested by :ne stomach content srudies (Bussing 1875). Moreover, the diet of
any individua! may shift with t.me as has been shown for other tropical fishes {Zaret
and Rand, 1371). The pelioieeating specialization cou.d be specific 1o the study
area. Results for A. fasciatus a’e ot surprising s:nce .t s known to be an omnvo-
rous fich for which bread is used as bart (Romero, 1384), and whose survivorship
can be facilizazed by leaf cutter ants (Hoen:cke, 18331 Resulisn Table 3 supported
the suggest:on tnal A, fasciarus had no opporiundy 10 Bal peno'es because C [wba
had arrived ficst and consumed them.
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Resumen

Estudios de campo y laboratorio sugieren gque el cichdo Cichlasoma tuba puede

mostrar preferencia hacia peciolos cardos en el agua sobre cualguier otra fuente ah-

menucia. Dicha preferencia puede ser debida al alio contenido protemnico en esta
parte de las hojas. El caracido Astyanax fasciatus que se observd enla misma zona
de estudio mostro una dieta mas generalizada, s1 bien fue excluido de obtener pe-
tiolos debido a la competencia mosirada por €. fuba
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Table 1. Number of food items taken by C. tuba and A fasciatus (N = number of

times items were offered).

. Complete Incomplete . :
Eish> - Bait s i Petioles Sticks Bread
species -

A) in the field [ R (=T E (N=20y (N=18) (N=18)

C. tuba 1 2 16 0 1

A fasciatus 14 14 0 0 16

B8] inthelabser___ (N=16) (N= 16) (N=16) (N=16) (N=16)

C. tuba 0 ) RPN SRl D
A. fasciatus 13 11 1 0 15

+ Two of them fell naturally from the surrounding trees.
=+ QOne ot them fell naturally from the surrogunding trees
<+« Four ems of each type per «ndividual fish,

em was dropped on the surface of the
turns away; B) time from the end of
s into the covered area of

Table 2 A) time from the moment the food it
the water to the moment the fish takes it or
the first ume interval to the moment the fish disappear

the tank
Time A Timae B
Fish species {sece ) sece)
x s0 Range x sD Range

A)in the field

C wba 38633 0.809 29-48 3344 O, S
A, fasciarus 4.900 0.022 47 -51 2800 0158 DVTN=
B) in the lab

C twba 2455 0.270 20-29 1633 0158 1.4-19
A. fasciatus 2.B00 0.122 27-29 1.500 0150 13 -17

otal of four individuals of A. fasciatus

Table 3. Number of food 1tems taken by a t
ber of items offered).

when placed alone in the arena tank (N = num

Complete Incomplete Petioles Stucks Bread
leaves leaves
{N=18) (N =18} {N =18} (N =18B) {N =18}

12 11 13 0 16




