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ABSTRACT

A field study was conducted on Partida Island in
the Gulf of Mexico on the dates May 26 through July 26, 1977,
inclusive.

Field observations were made of the ligzard

(Cnemidophorus tigris) preying on eggs and hatchlings of the

least petrel (Halocyptena microsoma), and the black petrel

(Oceanodroma melania). The petrels roost among rock slides

with the fish-eating bat (Myotis vivesi).

In 24 trials of experimental boxes with lizards,
bats, and petrels as subjects, 16 trials resulted in aggression
of bats to 1lizards.

A symbiosis is postulated between bats and petrels.
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IN'TRODUCYHION

Partida Island is located in the Gulf of California
at 28055' N. Lat., 11300Q' W. Long. The island consists of
a microhabitat where relationships between organisms have
evolved.

The fish-eating bat (liyotis vivesi), least petrel

(Halocyptena microsoma), and black petrel (Oceanodroma

melania) roost together under large rock slides or taluses
on the Island (liaya, 1968) and (Burt, 1932). The vegetation

consists mainly of cholla (Qpuntia platyopuntia cf. bravoana)

and cardon cactus (Pachyvcereus pringlei). ilyotis vivesi is

the only permanent land mammal on the island (Faya, 1968).
Burt (1932) reported that the bat and petrels live
togethar benszath sftones on Partida Island. Quoting from
Donald . Dickey's field notes, Burt (1932) stated the
ratio of birds and vats: bats, 10; least petrels, 10; black
petrels, 1 on Partida Island. Maya (1968) reported the
population ratio of bats and petrels on Partida Island as
follows: Dbats, 3; least petrels, 3; black petrels, 1. He
stated that roost selection is non-~random.
llecLellan (1927) stated that the bat was found
occupyin;; roosis with breeding black petrels. ialker (1950),
referrin;; to taluses on Partida Island, reported a "strange

Ko

association--nestling birds @nd suckling bats within inches".



Dipruet supposed that the bat fed on excrement from
the least petrel (kiiller and Allen, 1928), but gave no evi-
dence of this fact., According to Kaya (1968) and the field

notes of my co-worker, Pat Malone, the lizard (Cnemidovnhorus

tigris) preys upon the young and cggs of the petrels against
whose attacks the petrels are relatively defenseless. liaya
(1968) postulated the presence of the bat as a deterrent to

Cnemidophorous tigris from entering the roost to prey on

the petrels' eggs and young.

Symbiotic relationships do exist among other vert-
ebrates. Barabash-Nikiforov (1959) reported on symbiosis
in beaver burrows with shrews, toads, grass snakes, and
muskrats. Neuntefol (1953) reported on forest birds*' sym-
biosis involving feeding and group warnings. Wymand and
Ward (1972) and i:cCutcheon and KcCutcheon (1964) report on
cleaning symblogsis in fish. UNo information cnuld be found
in the literature.to document such a relationship between
bats and birds.

The present study investigated llaya's suggestion

of a commensal relationship between the petrels and the bat.



MATERIALS AND FETHODS

‘'he field observations for this study were made
on Partida Island in the Gulf of Mexico at 28°55' N. Lat.,
113°%04" W. Long. The dates of the observations were iay 26
through July 26, 1977, inclusive. Uome observations, as
indicated, were contributed by co-~worker, Pat lMalone.

Bats used in controlled experimentation were
obtained initially by mist netting at the entrance to a
night roost. These bats were kept in flour sacks until
daylizht when they were utilized. Bats kept overnight for
the experiments were used only in the kay 27 results in
Table 1.

The vast majority of bats used were dug from
taluses in the early morring, utilized, and then set free,
The author felt the bats in the flour sacks were subjected
to much stress, due to their fighting in the bags overnight,
and results could be affected. The petrels used in the
study were all obtained from beneath the taluses the morning
of the experiment.

the majority of lizards, Cnemidowhorous tigris,
used in the study were captured in pit traps that were checked
every morning. These consisted of gallon plastic containers
buried with the opening even with ground level. They were
buried around lizard burrows and nmoved every few days. A

few lizards were capturced by hand in a garbage piv. Captlured



lizards were held in Tlour sacks until their introduction
and observation in the apparatuses. ‘[hey were releascd
after each trial other than the one used on .iay 27 in
Table . ilihenever possible, all other animals utilized
in the study were released unharmed to the taluses.
A1l observations andlexperimentation were done
during daylignht hours, the majority between 0700 and 1130.
Three enclosures were utilized in the experiment-
ation in which various combinations of bats, lizards, and
petrels were introduced. (See Figure 1 for dimensions of
apparatuses and Table I for combinations of organisms).
Apparatus I consisted of two enclosures. Enclosufe
Ia was a narrow crevice with wooden base and sides. The top
was screened and there was a screened opening at the base
secured by thumbtaclks.
finclosure Ib vas made up of the remainder of the
wooden box. “The top was screened as was most of one side.
Apparatus 1l was a roll of screen. A safety pin
secured the front screen flap.
Apparatus III was made of cardboard and screen.
The opening flap was cardboard and secured by masking tape.
The top was screen as was the end of the rectangular corridor.
All trials with apparatuses were conducted on
talus 1 near the bottom of the slide (see Figure II). The
apparatuses were set on top of the rocks and results wecre
observed. Rocks and dirt were placéd at the vottom of all

apparatuses to simulate natural conditiong., Apparatus Ib

N



was the largest and thus had the largest rocks in it. High
temperatures in apparatuses and bright light were problens,
but by testing mostly in early morning, placing apparatuses
on top of the rocks, and by shading with cloth over screened
areas the problems were alleviated.
Bats were given twenty to thirty minutes to adjust
after introduction to apparatuses. This time span of
ad justnent was selected after observing the duration of
squeaking and scurrying around behavior, exhibited after
introduction into the apparatus during initial observations.
When petrels were used, they were introduced first and
immediately followed ®y ‘the bats. All apparatuses were
darkened by cloth before introduction of any organijsm,
Specific procedures for apparatuses are as follows:

Apparatus Ta. Bats were introduced through the side
door. 'There was endugh iight to otserve through the Lop
screen. Lizards were introduced after the bat adjustment
period and all encounterz were noted through ‘the top zcreen.

Awparatus Ib.. Bats, petrels, and lizards were intro;
duced warough the top. =znough light was present to obzerve
throui:ii the top and side screens of the wooden box.

sypparatus II. Bats and lizards were introduced into
the wire screen through screen flap opening. The flap was
securec¢ by a safety pin after introduction of the lizard.
Observation was possible through uncovered screen aress.

fangratus 111, A single bat was -introduced into

16y 3



cardboard tubza through cardboard flap and observed through
top and end screen. 'The flap was secured by masking tape.

Petrels and bats were acquired by rapidly 1liiting
rocks from the slide and working outwards in an approximate
two foot square area to dirt base.

Eleven quadrants one meter sqguare on talus 1 were
analyzed by lifting rocks from the middle rapidly and working
to dirt boittoin and out to the periphery. The meter wus
measured out with a meter stick before rocks were moved.
Quadrant sites were randomly selected. WNumbers of petrels
and bats were noted.

A single transect was established on a study site
utilized only for this purpose. It was analyzed twelve
times between June 4 and July 14. 7The site was located on
talus 5 on the north side of the island (see Figure II).
The éite was on an anproximate &5. emhankment with the vase
line of the transect at the foot of the embankment. Talus
5 consisted of larger rocks and more exposed ground than
other taluses observed.

The transect was 10 meters at the base and too,
with 20 meter sides up the embankment. It was then divided
into five 2 by 20 meter strips for easier analysis. Orange
cloth was used as markers for the 5 strips.

The transect was analyzed by vialking slowly up and
down the 5 strips one time. Sightings were noted of

Cnemidoohorus tigris and petrel egg. frazments, and the




fragments were collected.
Field glasses were utilized in many of the talus

observations..




RESULLS

Thirty-one instances were recorded by the author
and co-worker, Pat Lialone, of the lizard preying on least
and petrel eggs and hatchlings (see Table II). The first
direct evidence of lizard predation on petrel eggs was
observed on iay 31, 1977, when a lizard shot¢ with a sling-
shot vomitted yolk. A lizard was last observed feeding on
a least egs July 18, 1977. 'The last record of petrel
predation was made July 20, when a lizard was seen eating a
least hatchling.

tlost predation on eggs was obscrved between iay
31 and July 2, Between July 2 and July 20 most predation
was on hatchlings.

Transect results of bro%wen petrel eggs were ob-
served between June & and July 14 (see Table III). On
the first day of the transect, June %4, nine least eggs and
one.black egs were found broken, On the last day the transect
was run, July 14, two least broken eggs were found. Spot
checks oi the transeci after this date revealed no more
egg fragments, Total eggs found in the transect ware 52
least and 7 black.

As previously stated, Burt (1932) recorded tne
ratio of bats tTo leacs! petrels to black petrels as 10:10:1,

fiaya (1968) had stat«d 3:3:1. £l-.ven quadrants run ny the



auvthor showed a ratio of 2.5:1.5:1. A total of 45 sightings
recorded oi petrels and bats, while digging in the taluses

for experimental subjects or just observing under the rocks,
resulted 1n a total of 50 bats, 49 least petrels, and 12 black
petrels.

Results from the experimental apparatuses are
given in Table 1. Four different types of responses viere
noted for the bat when encountering the lizard in the
apparatuses. 'hese were shaking, sqgueaking, biting, and no
apparent reaction. Apparatus Ibh was the most successful in
showing bat aggression to the lizards. 1In six trials
between bats and lizards, aggression was shown ezch time
by the bats with the lizards rapidly relreating. Apparatus
Ia had ten trials with five resulting in aggression.
Apparatus II was run ror three trials with one case of
aggression. Apparatus ill showed three out of four trizls
with aggression, ‘''he autanor felt Ib was the most success-~
ful because it was the largest enclosure and the bats were
more secure beneath the larger rocks.

One incidence of a bat biting a lizard was seen
in the field by Pat flalone, Wwhile pursuing a lizard over
the talus, the lizard went in and out of the rocks. The
lizard at one point was seen to be struggling in place on
a rock with a sguaking bat firmly attached to its tail by
its teeth.

Daily observations were made of lizards entering;



the talus, followed by loud bat sgueaking, and immediate
reappearance of the lizards on top of the rocks. BHaya (1968)
reported the bat sgueaked when moving in the talus and
encountering othar bats. Due to the large numbers of
observations where lizards entered quiet areas and inéited
rapid squeaking of bats, the author feels it is valid to
assume aggression of the bat to the lizaxd.

The reaction of petrels, when disturbed in taluses
by the author, consistod of a high piteched cry, light pecking,
and regurgitation of fish oil. Baya (1968) noted the same
reaction for petrels when approaced by €. tigris. 1he only
instance of testing an adultv black petrel in apparatus Ib
resulted in the black petrel flapping and attempting to
flee the enclosure when confronted by the lizard as it
crawled throuzgh the enclosure., In trials with least petrels
and vats in Ib, the leasts remained undey a rock and made
cluclking noises.

The low number of trials with organisms was due
to the resulting destruction of habitat :+hen escavating the
taluses. Also, all organisms studied were involved with
breedin; and handling could be very destiuctive to the
species,

kiaya (1963) reported the bats ;ave birth from
mid-Fay +through mid-Jdunc. Iliany bats wer found with young
during ithis time. Palmer (1962) reported the petrels!
hatechic ;s occurred the last days of may through the first

three watks of June. '1'he author found ti.is to be true also,

10



DISCUs5I00

maya (1968) reported that Cnemidoohorus tigris

preyed on petrel eggs. He also observed an instance of

a least petrel hatcnling taken by a lizard. as previously
stated liaya (1968) reported roost selection by petrels near
bats to be nonrandom. He postulated a commensal relation-
ship with the bat being a deterrent to the lizard's entry
to the talus and subsequent predation on the petrels.
According to Bert (1922) the least petrel egg averages 23.4

by 19.4 ria; the black petrel, 36.6 by 26.7mm. &nemidophorus

tigris is capable of easily seizing the egg. Cnemidophorus

tigrig are predators of least and black petrel reproduction
at various levels,

petrels, buils, @d lizards,

In experinents with |
the bats' azgression was shown to be highly eiiective. Lizards
would freceze at the sound of bats' squeaking or rush
frantically around the enclosﬁre to avoid beiry; bitten by
the bat. In trials where no apparent aggression was shown
by the bat, stress is hypothesized as the reason. Handling
of the bats being fhe stress producer.

Petrel distress calls of disturbance:: were heard
daily thrrough late May to mid-July. ‘The petrels were ineffec-
tive in driviag the lizards from their roosts in the talus

due to their 1li:;ht pecking.

Ik



The petrels' hatching period coinclides with the
birth of the bats. It is possible that the patrels evolved
a hatcliing period to coincide vith the bati's maternity care
since the aggression of mammals is usually at a high level
during this time,.

The remains of petrel eggs denoted the young of
the petrels are not of the first clutch and that the petrels
lay continuously through the summer months. This conclu-
sion is reached due to the large number of broken eggs found
daily in the same area.

No remains of bats were found in the lizard stomach
analysis done by Pat ltalone noxr were any bats seen preyed

upon by C. xigrig.
In summary, heavy procdation on petrel eggs and
young vy C. tigris, together with apparently effective

defernczive attacks of liyotis vivesi on invading C. tigris,

and ti.c absence of remains of iyotis vivesil in stomach

analysis of C. tigris, suggests that there is a commensa-

tistic relationship and Hkaya'= hypothesis is reasonable.



Table I. Results of 0. melania, . microsoma, C. iigris, and
ir. vivesi behavior in three experimentsl apparatuses
(refer to Fig. I for diagrams and dimensions of
apparatus). {f = female bat; m = male bat; yng =
younyg; 1z = lizard.
Dtz Tine fonaratus sudbicets Behavior .
¥5-27 0620 la f
¥z *#{ shaking and squeaking
5-27 0730 Ia &
m
1z m bites at 1z
5-27 0710 Ia 2f lz moves over
: mn no reaction
T
S=27 1300 La P m sqgueaks and bites at 1z
n
1z
6-3 0930 Ia f no reaction f
m n bites; squeaks loudly
i at 1z
6-9 0910 Ia m 1o reaction
1
=1 1, 0545 Ia I no reaction
1z
6-19 0900 L3 o n9 reaction
m
1lz
7-6 0800 Ia af no reaction
rl
1z
7-7 0700 la m 10 reaction
1z
6-23 1500 Ib B petrel petrel flaps and atlempis to
1z et away; 1z scurries around
egs HOX
7-12 0330 Ib 2f-1yngf 20 very aggressive to 1lz;
1lcast w/
yng petrel clucking
L

13



Table I cont.

Date Time  Apparatus Subjects Behavior

7-21 0300 Ib oF
3 yAg, 2F; LM
yng black

A2, bats very zggressive to lz
7-22 0800 Ib 2m 2m loud squeaking and biting
1 least at lz; petrel clucking
- Y
7-23 0800 Ib m bats squeaking and very
g aggressive to lz
1 least w/
yng
1 =
7-24 0815 Ib 2T 2T aggressive to 1z
2 1z loud ssueaking
7-25 0800 Ib m m aggressive
1z biting and squeaking
6-3 1030 Il m f bites 1z &4 times
T
1lz
6=11 0655 11 o5 no reaction
i le
6-19 0900 I1 3m no reaction
2 1z
5-28 0630 I1I I m bites at 1z
le
6-3 1000 ol i n m bites and sgueaks at lgz
lz
6-11 0650 111 m m sgueaking and biting
' 1z
6-19 0900 111 3m no reaction
2 1a

#*same subjects used for all May 27 trials

“*all trials where bat aggression noted resulted in lizards
scurrying awvay



Table 1Y. Observation date and notes of Cnemidophoxrus tirris
preying on least petrel and black vetrel eumbryoes
and eggs. (1 = least petrel; b = black petrecl)

Date Time Observation

5--31 1015 1z shot w/slingshot and vomits yolk

6-2 0900 1l egxy set on rock - lz pokes it and runs off
6-3 0730 . ezg put in styrofoam tube on talus - 1030 egg gone
6-6 0800 lz seen with egg shell on leg

6-6 0340 fresh broken egg found on talus

6-7 0355 lz seen with egg shell on mouth

6-7 0917 lz seen vith feather tufts on mouth

6-8 0830 lz seen dragging b egg out of talus

6-8 0930 lz seen retreating from broken b egg

6-8 1035 lz seen vunning with L egg in mouth
6-15 0910 lz exits talus with epg

6-15 0937 lsz segen eating 1 embryo and yolk

o179 U928 lz scen {ezding on b ey

6-17 1055 lz exits with ege

6-22 0854 lz with cmbryo in mouth

6-22 0945 1z exits with egg in mouth

6-30 0855 lz eating embryo

6-30 0910 lz seen with ezgg

6-30 09217 1z seen «ating yolk and ewmbryo

7-2 1218 1z scen oracking 1 egg and eating enbryo
7-2 1435 lz seen with large embryo

7-2 1445 lz seen with larze embryo

7-3 0350 1z seeinn ©ith embryo in mouth



Table I1 c¢ont.

|

Date _‘Time Ubservation

7-3 0925 1z seen with part of embryo in mouth

7-3 0935 1z heard dragging egs undecr rock - exits with 1 egg
7-3 0955 1z exits talus with large hatchling

7-11 1000 1z seen with feather in mouth

7-11 1010 1z with live chick in mouth

7-11 1050 la with 1 gge

7-14 0900 1z seen by P. lialone with chick

7-14 0950 1z seen running with egg, cracking it, eating embryo |
7-18 0755 1z chewing on o0ld wing bone i
7-20 1000 lz eating large hatchling

16



Table I1I. results of Least and Black petrel broken eggs found
and collected and C. tigris sightings in 10 meter by
20 meter rectangular transect area at various times
during June and July.

bate Time Leaét_éég_' _Biack_égg C. tigris
62 0315 Y 1 2
6~5 1015 8 it 2
6-7 1530 7 0 1
6-8 1630 3 2 0
6-9 1015 8 0 2
6-11 0910 i 1 .
6-12 1200 1 0 &
6-16 1430 | 0 2
6-22 1100 L 4 L
6-29 1030 9 1 2
7-8 1130 4 0 i
7-14 1000 2 0 L
Totals 5 7 30

Ny



Taole LV,

Quadrant study of talus 1 on rartida lsland.

L = Least retrel; b = Black Petrel; m = imwale bat;
F = Female bat; & = wgg; U = ovex unknown due to
escape; yng = young.

Date wuadrant No. Bats Hetrels
5~29 1 1U ikL-1i. each
1B-1.
6-1 2 1U 3L-2i
6-1 3 1§ 1B & nestling
1L-1e
85 I 3F-3yngl 3L-11 each
7-1G 1 2B nestlings
7-10 1Fyng 1L
2B nestlings
7-10 7 1L nestling
1B nestling
7-10 8 1F-1FPyng 14 nestling
1B nestling
7-12 9 2F 1B nestling
2ryng, liiyng 11
7-12 10 21, 2yngu 1L nestling
1B nestling
7-21 | 29
2F'yng, 1liyn;
Totals 278 16L-113

18



Apparatus l1la and 1D

- i

---30.5 cm

- 2
-~o

°
-

Apparatus 2

re

AP R s = e s

Apparatus 3 -

Figure 1. Expirimental apparatus

.
5



) 5'\

P, K
Tzalus 2
P4
aa': - )
2 <
VI T!@’?,}/ !

’

it

¢

/
Graégz Beach ?15{

<
22
-Se < © -

e

~

Figurs 2. X=p of taluses tc show relative locations. No dimensiorns ~iven fo +alus!' area,

Ve



Barabash-Nikiforov,
beaver burrows.
Znur. 38 (5):

wert, A. C. 1922.
and pelicans.

156-158.

Burt, w. H. 1982
(Miemegaux). J.

1\'132."&, J « A. 1968.

LIV« xATUS

4 4

I .

1959.

CITib

Symbiotic relationships in

(in Russian, cnglish summary). Zool.

761-767.

Life nistories of North American petrels
Bull., U. 5. Nat. pkus. 121: 123-125;

The fish-eating habits of Pizonyx vivesi

Mamm.,

13: 363-365.

The natural history of the fishi-eating
bat, Pigonyx vivesi. FPh. D.

Arizona.

FicCutcheon, F. H. and A.

piciellan, . . 1927,
J.

of California.
Hi et GBv $.; dr.,
158 209-214.

neuntefol, Adolfo.

Thesis. University of

. mcCutcheon., 1964. Symbiotic
benhavior among fishes from temperate ocean waters.
Science 145 (3635): 948-9a9.

Pizonyx vivesl on Isla Pgrtida, Gulf

fiamm, Qi

243,

and u. M. aAllen. 1923. 'The American bats
of the genera dyotis and Pizonyx. Bull. U. S. Nat. ius.

1953.

aves silvestres,

Falirer, /. 5. 1962.

Yale University Press,

vwialser, L. w. 1950.

Wy.aam, R, L. and J.

A,

Un e¢jemplo de simbiosis temporal de

hornero 10 (1): 74-77.

nandbooix of iHorth american birds. vol.

551pp.

the fisn bats of Fescadora. Audubon
liag. 52: 294-299.

Wi

ard. 1972. A cleaning sy:tbiosis
between the cichlid fishes pstroplus maculatus and
Etroplus suratensis. I. DVescription and po:ssible

evolution. Copeia

1972(%) »

834-338.

1,



	Eastern Illinois University
	The Keep
	1978

	A Study of Symbiosis Involving the Fish-Eating Bat (Myotis vivesi), the Least Petrel (Halocyptera microsoma), the Black Petrel (Oceanodroma melania), and the Lizard (Cnemidophorus tigris)
	Joel King
	Recommended Citation


	A9Rmcpepv_nfbnwn_344.tmp

