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ABSTRACT 

Various aspects of the life history of the marine fish-eating 

bat, Pizonyx vivesi (Menegaux) are studied. These include distribution, 

some physiological and behavioral aspects of roost selection, feeding 

and flight as well as reproduction; 

Its coastal distribution is as follows: on coast of Sonora from 

Morro Colorado to Guaymas; on east coast of Baja California from 17 

miles north of San Francisquito Bay to Pulpito Point; and on west coast 

of Baja California in environs of Puerto San Bartolome and Punta 

Malarrimo; and most of the islands of this gulf with the highest concen

tration on Isla Partida. 

Day-roost temperatures, in the hottest months of the year 

(fuly-September) seldom rise above 32°C. The microhabitat of these 

bats helps to prevent undue water l o s s . Mean flight body temperature 

is 36.9°C + . 0 3 . 

Diet consis ts of Crustacea, fish and insects in that order of 

preference. It i s hypothesized that P.. vivesi evolved from an insect -

feeding bat by selection for intricate feeding patterns over the water. 

Insemination takes place in the fall with delayed fertilization 

and implantation the following spring. The gestation period is 55-65 

days . This reproductive cycle i s much like that of northern vesper-

tilionid ba t s . 

viii 
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Population ratio of bat to Least to Black Petrel in 1963 was 

3:3:1. It i s hypothesized that there i s some behavioral relationship 

between the Least Petrel and Pizonyx. 

It i s suggested that the taxonomic status of the fish-eating 

bat of Baja California should remain at the generic level until revision 

of the genus Myotis . 



INTRODUCTION 

The fish-eating bat , Pizonyx vivesi (Menegaux) is a member 

of a monotypic genus in the chiropteran Family Vespertilionidae. 

Menegaux (1901) described Pizonyx as a member of the genus Myotis . 

Miller (1906) created the genus Pizonyx on the basis of i ts specialized 

feeding habits and the occurrence of a large glandular mass on each 

forearm. This decision has been questioned by subsequent workers. 

Hamilton (1949) has indicated the close similarity of bacular structure 

in the genera Myotis and Pizonyx. Baker and Patton (1967) questioned 

the use of morphological adaptations for a specialized feeding habit as 

being of major taxonomic significance and indicated that the karyotype 

of Pizonyx is identical to that of various Myotis . Neither the author nor 

Villa (1966) has been able to find the glandular masses described by 

Miller. 

Because of the relative isolation of this species , being found 

in high concentrations only on some of the islands in the Gulf of Cal i 

fornia or Sea of Cortez, no complete study of i t s natural history has 

been made. 

The piscivorous habits of Pizonyx were first postulated by 

Miller and Allen (1928) and were later substantiated by Burt (1932) by 

an examination of the stomachs of two bats obtained early one morning. 

Burt also examined the guano of Pizonyx and noted the characteristic 

red and black droppings. He states "Upon examination the guano proved 

to be made up entirely of fish remains, chiefly scales with an occasional 

1 
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small fish bone ." Walker (1950) correctly postulated shrimp as a pos

sible food source but did not associate this with the red droppings 

earlier noted by Burt (gp_. c i t . ) . Norris and Reeder (1954) acquired evi

dence which substantiated Crustacea as a food source. They killed two 

bats that were in the process of feeding and then examined their stom

achs . Though all evidence indicates i ts marine-prey habi ts , there i s 

no written record of the process by which Pizonyx extracts prey from 

the sea . Miller and Allen (1928), Burt (1932), Norris and Reeder (1954) 

and Gudger (1945) assumed that the uropatagium and specialized hind 

claws are used. This assumption originates in part by the observation 

of the bat while feeding (Norris and Reeder, op_. cit .) and perhaps by 

interpreting the adaptations found in the other fish-eating bat , Noctilio 

leporinus as being paral lel . Gudger (op_. c i t . ) , assuming that the diet 

of Pizonyx consisted exclusively of fishes and that bats in general are 

active 10-12 hours a day, proposed a greater energy profit for i t s pisciv

orous habi ts . George Bartholomew (Norris and Reeder, 1954) noted an

other food source, i n sec t s . 

Norris and Reeder (op_. c i t . ) have identified the island d e s 

cribed to Menegaux by L. Diquet as the type locality ("Hot du Cardonal 

ou Is lo , partie de L'Archipel Salsi puedes au nord Du golfe de Cal i 

fornia") as Isla Pertida at 28° 53' N L a t . , 113°04' W Long. 

Some early workers (Miller and Allen, 1923; Hamilton, 1939; 

Allen, 1941) made no attempt to delimit the range of Pizonyx but gave a 

general geographic range as the islands of the Gulf of California and the 

coast of Sonora. The presence of Pizonyx on Is las Encantadas was noted 

by Donald R. Dickey and at Guaymas by William Palmer (Miller and 
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Allen, 1928). Burt (1932) extended the range to Isla San Pedro Nolasco. 

Walker (1950) noted i ts presence on Isla Pescadora. More recently Norris 

and Reeder (op., ci t . ) limited the range of Pizonyx to specific coastal 
r 

areas of eastern and western Baja California, the coast of Sonora from 

Puerto Penasco to Guaymas and definite is lands in the Gulf of California. 

Banks (Lindsay, 1962) found that it occurs as far south as Isla Cayo on 

the eastern coast of Baja California. Most of these authors describe the 

unique abode of Pizonyx in the taluses and crevices of the i s lands . 

Diquet not only discovered Pizonyx (Menegaux, 1901; Burt, 1932) but 

a lso recorded the presence of the Least Petrel (Halocyptera micro soma 

Coues) in the same roos ts . He proposed a relationship in which Pizonyx 

fed on the droppings of this petrel . A third occupant of this microhabitat, 

the Black Petrel (Oceanodroma melanie), was recorded by Joseph R. 

Slevin (McLellan, 1927). Donald R. Dickey (Burt, 1932) estimated a 

ratio of 10 Least Petrels to 10 bats to 1 Black Petrel . Walker (1950) 

noted the presence of nestling birds of both species and suckling bats 

at the same time. 

Burt (1932), upon the examination of Dickey's notes and the 

embryos of the bats collected by him on June 1, 1938, correctly sur

mised time of birth of young Pizonyx. Walker (1950) described the rela

tive size of young in June and also recorded their behavior. Norris and 

Reeder (1954) examined the embryos in the bats collected by Walker. 

The deciduous dentition of Pizonyx was described by Reeder (1953) 

while Benedict (1957) described i ts hair structure. 

Since Pizonyx is found in a completely arid habitat , i ts water 

source and metabolism have beeninvestigated. Braun (1965) described 
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the gross anatomy of the kidney. Carpenter (1968) proved the capacity 

of Pizonyx to vary the salt concentration of the urine and postulates 

sal t-water intake. 

At present the echolocation frequencies of Pizonyx are being 

investigated by Fred Webster (personal communication). Suthers (1967) 

has already shown the effective echolocation range of Pizonyx to be 

shorter than that of Noctilio leporinus. ~ 



METHODS 

The majority of the field observations on which this study is 

based was made on two extended trips to the islands in the Gulf of 

California. The first, taken between July 9 and August 10, 1962, was 

essential ly an exploratory trip to determine the extent of distribution, 

relative population s i zes , and ecological tolerances, started at 

Guaymas and continued along the shore of Sonora to Bahia Kino; thence 

to Isla Tiburon, Isla Turner, Is la San Esteban, San Lorenzo, Sals i -

puedes , Raza, Partida, Vibora and Angel de la_Guarda. From Isla Angel 

de la Guarda, the east shore of Baja California, between Bahia de los 

Angeles and El Barril, was followed. All the is lands along these shores 

a s well as the shores themselves were examined. An exploratory trip 

to Isla San Pedro Martir was a lso taken at this t ime. 

The second trip was taken between May 15 and August 8, 1963. 

Initially this trip covered the same route as above. However, there was 

an extended stay at Isla Partida from May 18 to July 3 . On this trip the 

eastern shores of Baja from El Barril to Loreto were examined as were 

the islands of San Marcos, Santa Inez, San Ildefonso, Coronado, 

Carmen and Danzante. 

Two islands in the Guaymas area, Isla Peruano and Islote 

Blanco, were visted at two month intervals between May 1962 and May 

1966. The former is the north sloping island in front of Miramar Beach 

northwest of Punta Colorado while the latter is immediately south of the 

east point on the entrance to San Carlos Bay. Here these bats were 

5 
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observed both at night and during the day. Initially 292 bats were 

banded on Partida and other study islands at Guaymas. Banding was 

stopped when the author noticed that , regardless of the position or 

size of bands, serious infection of the arm and constriction of the 

brachial artery occurred. The infection prevented adequate wing move

ment. 

Isla Peruano was abandoned as a study site in September 

1962 because of i ts difficult terrain. However, periodic vis i ts were 

made here to observe population numbers and variat ions. 

Roost constancy was observed by marking certain bats with 

indelible ink. Roost positions were marked on the rocks with red enamel 

paint. 

Weighing was initially done with a triple beam balance which 

eventually proved to be too heavy to carry. Later, weighing was done 

with postal scales corrected to 0 .1 grams. 

Netting at night, utilizing a mist net , was done periodically 

at Partida Is land. Most of this was done at the entrance to a night-

roost. Extraction of bats from crevices was accomplished by the use 

of long, rubber-tipped forceps. 

Roost, ambient, rock, and bat temperatures were taken with 

a 12-channel, Yellow Springs tele-thermometer or a Schultheiss rapid 

reading thermometer. Activity temperatures, or the approximate temper

atures of bats while in flight, were recorded only when the attempt to 

take the temperature was successful within the initial 30-45 second 

interval between the arrival of the bat in the net and the final reading. 

The temperatures of the bats extracted from the roosts were taken only 
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when minimal activity occurred between the time locating the bat in i ts 

roost and the accomplishment of the reading. 

Most specimens collected are on deposit in the mammal col lec

tion of the University of Arizona Department of Biological Sciences . 

\ 



GENERAL HABITAT 

The Gulf of California i s bordered to the east by the States of 

Sonora and Sinaloa, to the west by Baja California, to the north by the 

State of Sonora and to the south, the Pacific Ocean. In general, the 

western coasts are steep and mountainous while the eastern coasts con

sist of gradual slopes (Rusnak, Fisher, and Shepard, 1964). Islands are 

found along both coas t s , with the greater number of islands occurring 

along the Baja California coas t . The largest of these is Angel de la 

Guarda. The only prominent island along the Sonoran coast is Tiburon. 

The tentative date for the formation of the Gulf of California i s 

late Miocene (Wilson, 1949). Right-lateral movement of a land mass by 

several en echelon strike-slip faults created a trough which was filled 

by the Pacific Ocean (Van Andel and Shor, 1964). The same action 

created the majority of the northwestern islands (op_. c i t . ) . The western 

is lands are in general granite. Some, such as Tortuga, are volcanic. 

The vegetation of the smaller northern islands consis ts mainly 

of cardon cactus (Pachvcereus prinqlei), and cholla (Opuntia / Platyo-

puntia / cf. bravoana). On the larger islands pitahaya agria (Machaero-

cereus gummosus), and numerous leguminous trees and bushes occur. 

Twice a year, in January and early August, rains occur, resulting in 

many annuals . Prominent among them are quelite (Chenopodium murale) 

and salt bush (Atriplex barclayana). 

With the exception of mule deer and coyotes , no large mam

mals occur on the i s l ands . Odocoileus hemionus occurs on Tiburon and 

8 
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various of the southern islands (Lindsay, 1962). Most of the islands 

contain rodents. Prevalent are members of the genera Peromyscus. 

Neotoma, Rattus and Perognathus. 

An endemic subspecies of antelope jackrabbit (Lepus alleni 

tiburonensis) occurs on Tiburon while an endemic species (Lepus 

insularis) occurs on Isla Espiritu Santo. 

Rookeries are found on various i s l ands . Typical of these are: 

Raza for Heermann's Gull and Elegant Tern, islands in Animas Bay for 

Great Blue Heron, Alcatraz and San Lorenzo Norte for Brown Pelican, 

and Partida for Least and Black Petrels . Other common birds of the 

islands and coasts are Western and Ring-billed Gul ls , Oystercatcher, 

Loggerhead Shrike, Canyon Wren, Blue-footed and Brown Boobies. 

Common among the reptiles are members of the genera Uta, 

Cnemidophorus and Crotalus . 



DISTRIBUTION 

Norris and Reeder (1954) reported Pizonyx on the west coast of 

Baja. Their paper s ta tes: "the junior author collected two specimens at 

Puerto San Bartolome (Bahia Tortuga or Turtle Bay) which establ ishes the 

presence of the fish-eating bat on the western coast of the peninsula of 

Baja California." There is a question, however, as to whether these 

were collected on the shore or on is lands in the bay. In the same paper 

the presence of the fish-eating bat was reported at Punta Malarrimo, 

Bahia de Sebastian, Baja California, again without a precise indication 

of the collecting s i te . This same paper mentions the presence of this 

bat in Bahia de San Car los . It i s true the bats fly and fish at night in 

this bay, but they inhabit neither the coast nor the bay but the i s le ts 

at i t s entrance. 

Table 1 contains the dates and locations of the islands where 

Pizonyx vivesi was collected or observed. Only the Guaymas area was 

examined throughout an entire year. Here Pizonyx vivesi was found dur

ing the entire study at the following locali t ies: Islote Cabo de Haro, 

Cabo de Haro, Islote Lobos, Lobos Point. Candeleros Island, Ventana 

Island, Peruano Island, San Pedro Nolasco, and Islote Blanco. In these 

locations the populations can be termed permanent. 

In the following locali t ies Pizonyx was found in the summers of 

1962, 1963, January of 1966 and the spring of 1966 (those marked with 

asterisk denote presence in same roost): San Esteban*, San Lorenzo, 

Pond Island, Salsipuedes, Rock near Raza* , and Isla Partida* . The 
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TABLE 1.—Distribution of Pizonyx vivesi on the is lands 

Location 

Islote Cabo de Haro 

Candeleros Islands 

Isla Peruano 

La Ventana Island 

Isla Media 

Isla Raza (Chapetona) 

Islote Blanco 

Islote Leon 

Venado Island 

Alcatraz Island 

San Esteban 

Tiburon Island 

San Lorenzo Island 

Date 

April 23, 1963 
September 22, 1963 
May 31 , 1964 
June 1, 1964 
August 2, 1964 
October 10, 1964 
February 26, 1965 
March 26, 1965 

April 14, 1963 

March 27, 1962 
June 4, 1962 
May 21 , 1964 
October 10, 1964 
February 27, 1965 

September 22, 1963 
May 31 , 1964 
October 10, 1964 
February 27, 1965 

June 1, 1964 
March 26, 1966 

Februaiy 12, 1963 
February 21 , 1966 

May 9, 1963 
March 17, 1966 

May 9, 1963 

May 15, 1963 

July 10, 1962 

July 15, 1962 

August 4, 1962 

July 16, 1962 

Number* 

11 
4 
8 

13* 
5 
5 
3 
2 

15 

53 
29 

157* 
41 
72* 

9* 
11* 

2* 
7* 

3 
1 

2* 
1* 

73* 
38* 

3* 

Fresh droppings 

3 

5 

Fresh droppings 

10 
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Location Date Number* 

Salsipuedes 

Raza Island 

Pond Island 

Bahia de los Angeles 

Pescadora Island 

Animas Bay Island 

San Pedro Martir 

Turner's Island 

Patos Island 

Partida Island 

San Marcos Island 

Santa Inez Island 

San Ildefonso 

Carmen Island 

Danzante Island 

San Pedro Nolasco 

July 19, 1962 

July 20, 1962 

July 29, 1963 

July 25, 1962 

July 26, 1962 

July 26, 1962 

August 1, 1962 

August 7, 1962 

April 23, 1963 
October 29, 1965 

July 8, 1963 

July 30, 1963 

July 30, 1963 

August 3 , 1963 

August 6, 1963 

August 7, 1963 

19 

Fresh droppings 
on northeast rock 

23 

1 

3* 

31 

2 

14 

18 
7 

6,844 

21 

12 

6 

Fresh guano 

Fresh guano 

June 1, 1964 

*An asterisk indicates the relative total population for the 
island. The numbers that do not have an asterisk are counts made at 
certain roosts without any attempt made to analyze the total population 
on the i s lands . 
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presence of the bat on these islands during three main seasons of the 

year again denotes permanent colonies . 

Is la Patos was examined both in the spring and fall . Three of 

the female bats examined in the spring contained young. All the roosts 

on this island contained large accumulations of guano. This island 

probably contains permanent colonies . 

All other locations have been examined only in the summer. 

However, the large accumulation of droppings at Alcatraz, Animas 

Island, Santa Inez, and San Ildefonso denotes year round activity in 

these p l ace s . 

Other island locations mentioned by Norris and Reeder (1954) 

are San Jorge Island, Angel de la Guarda, Is las Encantadas, Isla 

Granito. The Belvedere Expedition (Lindsay, 1962) established the 

presence of Pizonyx on Isla Cayo. 

The distribution of Pizonyx vivesi can thus be described as 

being the islands of the Gulf of California found along the Sonora 

Coast from Guaymas to San Jorge, and along the Baja California Coast 

from Is las Encantadas to Isla Cayo (Fig. 1). 

Actual coast-dwelling populations are rare. Perhaps clarifica

tion should be made at this point as to the means by which the author 

established the absence or presence of bats on the coas t s . The bat 

was declared present if a roost was found containing either the bat or 

fresh droppings, or if the bat was seen flying at night in an area which 

did not contain island or is land-l ike structure within a radius of ten 

miles . Table 2 shows these resu l t s . 
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BAJA 
CALIFORNIA 

uf California 
(Mar de Corfez) 

Pescador 
Partida 

Salsipuo 

San Lo 

Figure 1. A map of the Gulf of California indicating 
the is lands where Pizonyx vivesi i s found. 
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TABLE 2.—Distribution of Pizonyx vivesi on the coast 

Locality Date Population Number 

Guaymas Area: 
La Bandera Cliff 
Cabo de Haro 
Pt . opposite Islote Lobos 

Coast of Sonora: 
Ensenada Grande, Sonora 
Ensenada Chica, Sonora 
Las Cadenas , Sonora 

East Coast of Baja: 
17 miles north of 

San Francisquito 

Medanos Blancos near 
Santa Teresa 

Pulpito Point 

Feb. 13, 1963 
Feb. 13, 1963 
May 10, 1963 

May 15, 1963 
May 15, 1963 
May 17, 1963 

May 25, 1963 

Aug. 1, 1963 

Aug. 4 , 1963 

Fresh droppings 
Fresh droppings 

3 

Seen flying at night 
Seen flying at night 
Seen flying at night 

About 20 bats seen 
flying at night 

1 bat seen flying at 
night 

Fresh guano 

Santa Rosalia, caves 
north of town May 7, 1963 Old droppings and 

1 bat skeleton 
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The distribution of Pizonyx vivesi on the coasts i s more diffi

cult to es tabl ish . Most of the coast between Guaymas and Kino Bay 

was examined. Many of the cliffs were inaccessible to the author and 

consequently were not adequately examined. No roosts were found in 

this area. The only permanent colonies found on the.Sonora Coast are 

at three locations near Guaymas. They are Cabo de Haro, Banderras 

Cliff and Lobos Point. All are near is lands which contain permanent 

colonies . 

The coastline was examined between Bahia de los Angeles 

and Pulpito Point. Inaccessibil i ty was again a problem. There were 

four indications of the presence of Pizonyx on the east coast of Baja: 

large concentrations seen flying near San Francisquito, old droppings 

were observed at Santa Rosalia, one bat was seen flying at Medano 

Blanco, and a few fresh droppings were observed at Pulpito Point. 

Assuming that the appearance of bats in these instances de 

notes i ts presence on the coast and that inaccessibil i ty prevented d i s 

covery in other c a s e s , the distribution of Pizonyx on the Sonora Coast 

I s from Guaymas to Monro Colorado. On the eastern coast of Baja 

California it is found from 17 miles north of San Francisquito to Pulpito 

Point. Pizonyx is also found in the environs of Puerto San Bartolome 

and Sebastian Vizcaino on the west coast of Baja California (Fig. 2) . 
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BAJA 
CALIFORNIA 

San Sebastian 
Vizcaino 

SONORA 

Morro Colorado 

Turtle 
Bay 

San Francisquito Ba 

Figure 2. A map of the Gulf of California indicating the 
coastal distribution of Pizonyx vivesi . 



POPULATION DENSITY 

The only study of population density was done on Partida 

Island in the months of June and July 1963 (Fig. 3). 

Quadrats were selected on the prominent rock slides (Fig. 4) 

that are used as day-roos ts . The quadrats were squares one yard on a 

s ide . All the rocks down to the soil were removed. Since the depth of 

the rock slides was variable, the depth of the quadrats was also vari

able . Quadrat selection was done by the random toss of a marker, 

controlled by flipping a coin twice, once for direction upward or down

ward on the rock s l ide, and once for direction to the left or to the 

right. Subsequent selections were made by tossing from the l a s t quad

rat analyzed. The position of the marker after the toss denoted the 

center of the quadrat. 

The quadrats were worked rapidly from the periphery inward. 

This involved the quick removal of all the rocks and recording of 

roos ts , the number of bats and petrels , and the relative positions of 

each. Each quadrat was then refilled. A total of thirty quadrats was 

examined in this manner. The results are shown in Table 3 . 

The total area of the most prominent slides on Partida Island 

is 7,359 square yards . An average of 0.93 bats was found in each 

quadrat. Thus, the most prominent rock slides of Partida Island con

tained in the summer of 1963 approximately 6,844 ba t s . However, this 

does not include the bats which roost in crevices , under rocks on the 

shore, or under individual large rocks on the is land. There is no way 

18 



Figure 3. Aerial photograph of Partida Island where largest concentration of P.izonyx 
vivesi is found. 
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Figure 4. Northeast facing talus on south
west portion of Partida Island. 
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TABLE 3.—Quadrat study of the most prominent rock slides on Partida 
Is land. L = Least Petrel; B = Black Petrel; M = Male; F = Female 

Quadrat No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Bats 

2F, 1 young, 

1M 

0 

0 

0 

3F and 

0 

1M 

young, 

1M 

1M 

0, fresh bat droppings 

0 

3F and 

0 

0 

0 

1M 

0 

0 

0 

4F and 

2M 

0 

young, 

young 

1M 

Petrels 

2L nestlings 
2B nestl ings 
1L and egg 

2L nestl ings 

0 

0 

0 

3L 

1L and nestling 

1L nestling 

IB and nestling 

0 

2L, IB and nestling 

0 

0 

0 

2B nestlings 

0 

0 

0 

0 

0 

0 



22 

TABLE 3.—Continued 

Quadrat No. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Bats 

2M 

IF and young 

0, fresh bat droppings 

1M 

0, fresh bat droppings 

3M 

IF and young 

large roost and 
fresh droppings 

young M 

Petrels 

IB 

3L nest l ings, 1L egg 

1L nestling 
L and nestling 
2L and eggs 

2L nest l ings, L and egg 

1L and egg 

IB egg, 1 nestling 

1L and nestling 
1L and egg 
2B nestl ing, 1L 

2B nestlings 
2L with eggs 

1L and young 
1L and egg 

TOTAL 28 adult bats 
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of knowing whether the talus i s the "preferred" roosting place or 

whether the bats were more concentrated in other microhabitats. Prob

ably the total population of Partida Island during the summer of 1963 

was between 10,000 and 12,000 ba t s . 



ROOSTS 

Day-roosts (the places where Pizonyx spends i ts daylight 

hours) consist of crevices under rock s l ides , in the surfaces of cliffs, 

under rocks bordering the shores or in large surface rocks. 

The largest crevice roost examined, in the east cliff of Islote 

Blanco, i s a vertical crevice approximately 53 feet high with a depth 

of 21 feet and a width varying from three inches to four feet (Fig. 5 ) . 

Here the bats occupied the smaller crevices and nooks or were found 

singly on the surface of the darker portions, where light did not pene

t ra te . The largest cluster found in this crevice contained five ba t s . 

Crevices accommodating a single bat were common (Fig. 6) . 

Often these were small vertical sl i ts measuring three to eight inches 

in height and four to six inches in depth. Width at the entrance was 

usually at leas t 3/4 inch. In most, light penetrated during all of the 

day. The greatest number of bats found massed together in a single 

small crevice was thirteen. This was in a horizontal crevice on a rock 

outcropping at Peruano Island. The dimensions were 31 inches in 

height, 17 inches in depth, and from five inches to one inch in width. 

Even within this space the bats were dispersed, with only minimal 

body contact between individuals. 

The larger crevices occur on the cliffs bordering the sea . Fre

quently these are in cove-like hollows accessible only by water. Most 

vertical crevices are found on cliffs facing the water. On Tiburon Island 

and Partida Island rock slides contain the greatest number of day-roos ts . 

24 



Figure 5. West face of Islote Blanco on the entrance to Bahia San Carlos, 
Sonora. This was main study island. The arrow indicates the largest day-roost-
Crevice No.1. 
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F.igure 6. Bat in an east-facing crevice at Islote 
Blanco. No change was made .in orientation or position 
of bat. Dimensions of crevice were 11 inches .in height 
x 1 1/2 .inches .in width x 9 .inches in dpeth. Picture was 
taken at 7:40 AM. 
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Though rock slides are abundant at San Pedro Martir, San Esteban, and 

Angel de la Guarda, no bats have been found in them. The greatest num

ber of bats found in a single rock slide roost was six. The concentration 

of roosts within the rock slides var ies , being more common where the 

slide was thicker. The minimal thickness tolerated between the roost 

and the surface appears to be three inches . However, most roosts occur 

at a depth of five or more inches (Fig. 7). Though many of the roosts in 

the rock slide are between horizontal portions of the rocks, many are 

also found in the crevices between the vertical surfaces of the rocks as 

well as between the under surface of a rock and the ground. 

On many islands (especially Partida, Patos, Pond, andPeruano 

is lands and Islote Blanco) the crevices and lower surfaces of boulders 

were used as roos ts . On Partida the rocks along the shores were often 

utilized as roosts (Fig. 8) . Some of these were no more than three feet 

above the high tide mark, were extremely hot, and were so open as to 

furnish little protection from predation by gul ls . Perhaps a high popula

tion density forced the bats to use these rocks. Such roosts were seldom 

used; the majority were never closer than nine feet to the high water 

mark. 

The presence of predators, population pressure, temperature, 

and relative inclination of roost influence the presence or absence of 

the bat in any roost . 

The surface roos ts , whether they be in rock slides or in boul

ders , are highly vulernable to three predators, the common rat (Rattus 

novegicus), the Western Gull, and the Ring-billed Gull . On San Pedro 

Martir Island, as well as on San Esteban, large numbers of rats actively 
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Figure 8. A portion of the southern rock beach of Partida Island . The arrow 
indicates bat roost. 
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hunt in the rock slides during the night. Pizonyx i s defenseless against 

this predator and on these islands does not roost in rock slides but only 

in inaccessible crevices in the cliffs. 

Gulls are often found with two or three feet of the day-roost of 

Pizonvx. The roost has a rock arrangement or crevice opening that will 

seldom allow the entrance of the gul ls , and since the bat emerges after 

dark when the gulls have minimal activity, little predation occurs. Dur

ing the day, the frequent squeaking of a bat will reveal i ts position, and 

if it is in any way access ib le , gulls will pry it out and eat i t . Success 

i s common only from roosts under the rocks along the shore. The gulls 

do not attempt to extract bats from roosts in massive rock s l ides , and 

attempts to extract bats from cliff crevices are usually unsuccessful. 

Snakes, which are present on most i s lands , are probably also predators 

of Pizonvx. 

Population density apparently influences the use of certain 

roos ts . At Partida Island during the summer all available roosts seem to 

be occupied. During the winter, most roosts along the shore as well a s 

many surface rock roosts (other than the talus) did noTcontain ba t s . It 

appears probable that in the fall, after copulation, many of the older 

bats leave Partida Island, leaving juveniles in the rock slides where 

they were born. The following spring the young of the previous year 

apparently shift their roosts to the more exposed rocks along the shores 

and other surface rocks . 

On Islote Blanco high population pressures also occur. Here, 

however, roosts in and under rocks along the shore are not occupied, 

but during the peak of population size during the summer, surface roosts 
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under large rocks on the apex of the island are uti l ized. Temperatures 

in these roosts are high. On this island the influx of large numbers of 

Tadarida brasil iensis each summer into the crevice roosts normally oc

cupied by Pizonyx adds further pressure to the seasonal competition 

for suitable day-roos ts . 

Sometimes solitary or even groups of two or three Pizonyx are 

found in extremely exposed nooks in rocks along the water where, 

seemingly, they would be easy prey for the gul ls . Since there is never 

any accumulation of droppings in these roosts , apparently they are not 

used on any permanent b a s i s . Why such roosts are used, even on a 

temporary bas i s , i s not apparent. Since such nooks are usually situ

ated on the eastern portions of the i s lands , where bluffs and crevices 

do not occur, it is possible that these were the only shelters available 

to late-feeding Pizonyx trapped by approaching daylight. However, only 

a few more seconds of flight would have enabled these bats to have 

reached the western portions of these islands where bluffs and more 

protected roosts would have been available. 

"When the day-roosts are crevices of a bluff facing the sea , 

the adjacent areas or the wider portions at the entrance of a gradually 

narrowing crevice are often used as night-roosts . 



ROOST BEHAVIOR 

The following data on behavior were obtained at various times 

throughout the period of this study. In a l l , 53 nights were devoted en

tirely to observing behavior. Twenty-one of these were spent in the 

Guaymas area, eleven in company of fishermen who were fishing for 

turtles while I was observing the b a t s , ten as I paddled alone in a 

small boat. The remaining 32 nights were spent making observations 

in more northern a reas . 

Observations of behavior at day-roosts were made as bats 

were being banded and weighed on various collecting t r ips . All obser

vations were recorded on a tape recorder and later transcribed. 

Day-Roost Behavior 

In the summer Pizonyx return to day-roosts between 3:00 and 

5:00 AM, usually arriving before daybreak. Those bats which use the 

day-roost as a night-roost, return to it within twenty to forty minutes 

after leaving and may go in and out during the night. 

During the first hours of daylight, the bats are relatively inac

tive in all types of roosts . In the summer, s leep, with l i t t le or no move

ment, l a s t s throughout most of the morning and may continue throughout 

the afternoon until the time of emergence. At this time activity increases 

sharply, culminating in flight from the day-roost . 

If, as the day progresses , the temperature in the day-roost 

approaches 33°C, then the bat appears to awaken and movements occur. 

32 
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Those inhabiting crevices usually move deeper into the roost. 

Most bats using roosts in talus tend to crawl, when returning 

to the day-roosts at the end of the night, to an adequate depth, and 

are inactive throughout the day. Some do not do this and consequently 

have to move either to deeper portions as the sun heats the rocks or, 

in the case of shallow t a luses , toward the spaces between the rocks 

where there i s more air circulation. 

In small, shallow surface crevices the bats usually-occupy 

the deeper portions when the crevice is exposed to the sun and later 

move to the entrance. In all types of roosts , movement i s minimal. 

Posture within the roost var ies . Those bats that inhabit a 

large vertical crevice tend to seek horizontal surfaces, outcroppings, 

or ho les . When no horizontal surfaces are available, inclines are pre

ferred to steep surfaces. There they assume a head-down posture with 

the ventral surface in contact with the rock. The hanging head-down 

position, attached by the claws only, is taken in caves or coves where 

horizontal or inclined roosts are not available. In crevice roosts the 

latter position is rarely uti l ized. In the talus roosts , however, during 

the morning bats are found most commonly in horizontal crevices formed 

by the top of one rock and the bottom of another. In the afternoon they 

are frequently in the vertical cracks formed by the sides of rocks. Here 

the head-down, hind limbs spread and body free position may permit 

more exposure to the cooling effects of the air. 

When interrupted by heat or disturbance, day-sleep i s resumed. 

However, it i s not as profound as in the morning. Little squeaking occurs 

during the first period. In the second, squeaking is frequent, though not 
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constant . Some grooming occurs in the las t hours before emergence. 

Little defecation occurs in the day-roost . Most i s at night 

while in flight or while in the night-roost. Large accumulations of 

guano are found only in those roosts which are used both at night and 

at day. Since most such roosts are vertical c revices , there is little or 

no contact between the bat and the accumulated droppings at the bottom 

of the crevice. No droppings accumulate in the talus day- roos t s . 

Weather conditions affect placement within the roost . On 

cooler, cloudy days , the bats are found nearer the exit . 

About an hour before emergence, increased squeaking occurs . 

The bats leave the day-roost between 7:30 and 8:05 PM. It appears that 

the controlling factor is near darkness since activity by the bird preda

tors , especially gul ls , continues until nightfall. Most of the bats leave 

the day-roosts in the initial 15 minutes. 

Attempts made to investigate roost constancy in talus inhabit

ing bats by banding them were unsuccessful . Banding caused such a 

trauma that in many cases young were abandoned. Marking bats in 

crevices was more successful. In one crevice, using a syringe loaded 

with indelible ink, portions of the body of one male were colored. In 

another crevice, two females, their young, and two males were marked 

by this procedure. The male occupied this roost each day for seven days 

from June 5 to June 12, 1963. On June 12, 1963, i t was joined in the 

roost by another bat. On June 13, 1963, both were gone. This roost 

remained empty for the rest of my sojourn on Partida Is land. In the s e c 

ond crevice, the two males and the two females with young utilized this 

roost each day from June 19, 1963 to June 24, 1963. On June 25, 1963, 
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only the two females and their young were present as they were each 

day until July 1, 1963. Since Pizonvx commonly abandons i ts roost 

when disturbed, it is probable that daily lighting of the roost for obser

vation purposes, as well as the marking procedure, limit the validity 

of these observations. 

Female No. 10-53643, was banded on Islote Blanco in a large 

eastern-exposed crevice on April 13, 1963. It was recovered on May 9, 

1963, on a southern-exposed crevice of the same is land. Female No. 

10-53873, banded on June 2 , 1963, on the southeastern portion of 

Partida Island, was recovered June 20, 1963, on the northwestern por

tion of the is land. The weight on June 2 was 34.7 grams and on June 20, 

27.8 grams. This showed a lo s s of 7.1 grams in a period of 18 days . 

Both at banding and at recovery the female was accompanied by i t s 

young. 

Night-Roosts 

Night-roosts are places where bats alight to eat and digest 

their prey, or to res t . These are exposed a reas , their use being possible 

because of the protection of darkness . Night-roosts may be shallow 

caves on land (Fig. 9), exposed faces of cliffs, coves , or outer exposed 

areas leading into a day-roost . One of the largest cave-l ike night-roosts 

seen by me is at Partida. It measures approximately 11 feet in width, 15 

feet in height, and 17 feet in length. Another large land roost i s found 

on the most western island of Salsipuedes. No measurements of this 

roost were taken. 



Figure 9. Cave night-roost of Pizonyx vives.i on north shore of Partida Island. 
The white spots are the ventral portions of the bats. 
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Cove roosts are found at Gaviotas Landing on San Pedro 

Nolasco Island, the north point of the western portion of Partida and 

on the western coast of Santa Inez Island. All of these function also 

as day-roos ts . All cove roosts were accessible to the investigator 

only by water. 

Observations on nocturnal behavior were made at five night 

roosts: surface crevice in upper portion of northeast-facing cliff at 

Peruano Island (also used as a day-roost); crevices 1 and 2 in wes t -

facing cliff at Blanco (Fig. 5); shallow north-facing surface cave at 

Partida (Fig. 9); north-facing cove in north point of the eastern portion 

of Partida; and Islote Cabo de Haro at Guaymas. 

In the summer the bats leave the day-roost after total darkness . 

In the months of June and July this is between 7:50 and 8:15 PM. Initially 

a few bats leave their day-roosts and fly, keeping close to the canyons 

where the ta luses are . The bats in the talus increase their squeaking 

and at a given instant all leave their roosts emptying them in 5-10 

minutes. The movement outward from the roost is rapid. A few stragglers 

remain and are caught by the heavy influx of the petrels returning to the 

roos ts . In any case when the two heavy traffics meet, and they do, the 

bats fly swiftly out, keeping close to the ground while the petrels swirl 

in from above (Fig. 10). 

Flight out of the day-roost is to the sea to feed. When the bats 

are using an area exclusively as a night-roost, they sometimes come to 

it before going out to feed. The more frequent behavior is to go to the 

night-roost after feeding. 



Figure 10. A Pizonyx straggler 1 left corner 1 leaves its talus roost as petrels I 

middle right I return. 
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At Partida in the summer, bats start to arrive at the cave roost 

between 8:15 to 8:30 PM. At this time not all of the bats have wet uro-

patagia, indicating that some do not go directly to feed, or that they 

feed on something other than seafood. Some of the bats do have wet 

uropatagia and contain full stomachs. Thus some bats are capable of 

acquiring their first meal in about 20 to 30 minutes. After 9:00 PM all 

the bats contain wet uropatagia. 

As mentioned above, when a day-roost i s a lso used as a night-

roost, return occurs within the hour. The bat set t les on the exposed 

cliff around the entrance. Posture var ies . When the roost is on an in

cline the horizontal position is taken. Little crawling or moving occurs. 

Squeaking occurs when there is an encounter with another bat . When 

the cliff i s s teep, at times the head-down position is taken either hang

ing freely or hugging the surface. In the cove and cave , the position i s 

head-down with the body hanging free. Extensive grooming occurs in all 

night-roosts . 

Netting was done only at the cave roost at Partida. A mist net 

was placed across the lower portion of this roost. The free end of the 

net extended some 9 to 12 feet into the rocky beach. Bats could approach 

the night-roost from either direction and be caught in the net . 

Table 4 gives the netting results at Partida. Out of a total of 

329 bats caught, 107 were on the eas t side of the net . The remainder 

were on the west side which faces the bay. 

Bats fly into the cave roost singly or in groups of two to five. 

As many as 17 bats hit the net within a period of seven minutes. Bats 

were caught in all parts of the net, but the majority were caught in the 
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middle portion that corresponds, roughly, to the center of the cave . 

Vertically, a majority hit the lower portion of the net . 

In the cave the landing motion was a downward swoop with a 

quick turn to latch on to the ceiling of the shallow cave . 

There is one high activity period, extending from 8:30 PM to 

11:00 PM. On July 7, 1963 (Table 4), out of a total of 74, 52 bats were 

caught before 11:00 PM. Activity slackens until 1:00 AM when there is 

a very slight increase . The number of bats caught diminishes during 

the night, ceasing altogether at daybreak. Some bats continue activity 

as late as 10 minutes after daybreak. 

Usually when a night-roost i s netted two unproductive nights 

follow. Apparently the netting keeps the bats away for at leas t two 

nights . Some bats use the same roost night after night. Banding sub

stantiates t h i s . 

Females 10-53088 and 10-53083, banded on June 4 , 1963, in 

night-roost, were netted here again on June 6, 1963. Female 10-53859, 

banded May 20, 1963, in night-roost , was netted here again June 13, 

1963. Netting was not attempted every night but at three to five day 

intervals . 

So far only talus dwellers have been recovered in the night-

roost. This is plausible since the crevice dwellers use the crevice both 

during the night and day. Female No.. 10-53015, banded on June 2, 

1963, in southeast talus on a slope facing south, was recovered in 

night-roost on June 6, 1963. Female 10-53057, banded in talus on 

southwest portion of island of a slope facing south on June 2, 1963, 

was recovered June 13, 1963, in night-roost. 



41 

TABLE 4.—Netting results at Partida Is land. Total refers to total bats 
banded while the numbers in parentheses give the total including bats 

not banded. 

Date 

May 2 1 , 1963 

May 29, 1963 

June 4 , 1963 

June 5 , 1963 

June 6, 1963 

June 7, 1963 

June 8, 1963 

June 13, 1963 

June 14, 1963 

July 5 , 1963 

July 6, 1963 

July 7, 1963 

July 12, 1963 

Jan. 28, 1966 

May 11 , 1966 

Total 

31 

12 

(50) 

0 

6 

2 

7 

(67) 

(53) 

18 

17 

74 

0 

(11) 

(30) 

Male 

18 

11 

3 

0 

3 

2 

3 

15 

19 

6 
4 young 

2 
7 young 

30 
14 young 

8 

19 

Female 

4 pregnant 
1 lactating 
8 

1 

5 

3 

4 

25 

12 

4 
4 young 

8 young 

19 
11 young 

3 

4 

Time 
First Bat 
Captured 

9:00 PM 

8:25 PM 

8:15 PM 

8:24 PM 

8:25 PM 

8:30 PM 

8:37 PM 

8:30 PM 

8:23 PM 

8:33 PM 

7:45 PM 

8:15 PM 

Time Netted 

9:00-11:30 PM 

7:30-11:30 PM 

7:30- 1:00 AM 

7:30-12:30 AM 

7:30- 1:00 AM 

7:40-11:30 PM 

7:30-12:30 AM 

7:15-11:30 PM 

7:30-12:00 AM 

7:15-11:30 PM 

7:30-11:30 PM 

7:15- 5:00 AM 

8:00-12:30 AM 

7:00-12:30 AM 

8:00-12:30 AM 



Day-Roost and Flight Temperatures 

Selected temperatures of day-roosts , air, and bats are given 

in Tables 5 and 6. The correlation between bats and roosts is shown 

in Figure 11 . Seasonal means are shown in Table 7. Temperatures were 

taken either with a Schultheiss thermometer (0°C-50°C, . 2°C intervals) 

or with a Yellow-Springs multi-channel tele-thermometer. When a 

Schultheiss thermometer was used, air temperature was taken first, then 

roost temperature, and finally, the bat ' s temperature. 

Temperatures of flying individuals were estimated by the tem

perature of bats within 30 to 45 seconds after they were caught in a 

mist net at night-roosts . Once captured, the ba t ' s body temperature 

drops rapidly, beginning immediately after the bat hits the net . This 

drop, seldom below 32°C, occurs only if the bat i s not struggling. 

Struggling and/or handling causes the body temperature to r i se . Flight 

temperatures of Pizonyx range between 35.0°C and 38.4 with a mean 

of 36.9 (Table 8) . 

Temperatures at which other activities such as crawling or 

preening occur are not known. Body temperatures of inactive bats are 

below 32°C. At these temperatures the varying degrees of day-sleep 

occur. Temperatures from 32°C to 35°C are transit ional. These temper

atures usually occur before or immediately after activity. 

Day-roost temperatures are the product of air temperatures 

and roost orientation. As can be expected, these vary tremendously. 

Morning temperatures of day-roosts seldom rise above 32°C 

(Tables 5 and 6; Figs . 12, 13 and 14). The reason for this is the mild 

morning temperatures of the Gulf of California and the tendency for the 



TABLE 5.—Pizonyx day-roost temperatures. Roost types: The number following these are roost identifi
cation numbers; crevice refers to crevices of all sizes in the cliffs bordering the water; R.C. refers to 
a rock crevice in a rock on the surface; talus denotes a roost in a rock slide; B .C. denotes a roost 

under a beach rock bordering the beach. 

Island 
Location 

Blanco 

Partida 

Raza 

Blanco 

Peruano 
Blanco 

Candeleros 
Patos 

Blanco 

Partida 

Roost 
Temp. 

22.4 
20.9 
16.3 
17.0 
18.5 
21.6 
20.6 
16.5 
17.0 
20.4 
20.1 
23.4 
23.0 
31.2 
23.2 
24.2 
27.2 
21.6 
19.2 
24.1 
26.7 
24.8 
23.0 

Air 
Temp. 

18.7 
18.7 
16.2 
17.0 
18.8 
20.6 
18.6 
16.8 
18.1 
19.9 
21.1 
24.1 
24.5 
27.8 
26.3 
22.1 
22.8 
19.6 
18.4 
22.1 
26.2 
22.0 
20.1 

Time 

3:30 PM 
3:30 PM 
1:30 PM 
2:30 PM 
1:30 PM 
5:00 PM 

11:30 AM 
7:45 AM 
8:35 AM 

10:45 AM 
8:35 AM 

11:07 AM 
1:30 PM 

11:30 AM 
9:22 AM 

10:05 AM 
9:00 AM 
6:30 PM 
7:30 PM 

10:05 AM 
12:31 AM 
8:30 AM 
8:00 AM 

Roost Type 

Crevice 3 
Crevice 1 
Talus 
Talus 
Crevice 3 
Crevice 3 
Crevice 1 
Crevice 1 
Crevice 2 
Crevice 3 
Crevice 1 
Crevice 3 
Crevice 93 
R.C. 115 
Crevice 1 
R.C. 115 
East-facing crevice 
R.C. 
R.C. 
East-facing crevice 
Crevice 
East-facing crevice 
Talus 

Date 

Jan. 27, 1964 
Jan. 27, 1964 
Jan. 28, 1966 
Jan. 28, 1966 
Jan. 28, 1964 
Feb. 12, 1963 
Feb. 13, 1963 
Feb. 26, 1964 
Feb. 26, 1964 
Feb. 26, 1964 
March 27, 1964 
March 17, 1966 
March 18, 1966 
April 13, 1963 
April 13, 1963 
April 26, 1963 
April 14, 1963 
April 23, 1963 
April 23, 1963 
May 9, 1963 
May 9, 1963 
May 10, 1963 
May 16, 1963 



TABLE 5 . —Continued 

Island 
Location 

Roost 
Temp. 

Air 
Temp. Time Roost Type Date 

Peruano 

Blanco 

Par t ida 

Blanco 

San Lorenzo 
S a l s i p u e d e s 

Pond 

2 9 . 5 
3 2 . 5 
30 .0 
3 5 . 1 
34 .0 
3 2 . 6 
2 2 . 7 
1 9 . 4 
2 5 . 4 
2 3 . 2 
2 2 . 8 
2 2 . 0 
23 .0 
2 7 . 8 
3 0 . 8 
3 4 . 2 
3 3 . 4 
3 0 . 2 
3 0 . 4 
2 8 . 4 
2 5 . 4 
3 0 . 4 
3 1 . 0 
28 .0 
3 0 . 4 
3 2 . 4 
2 7 . 9 
2 8 . 8 

31 .0 
32 .0 
28 .5 
34 .0 
3 3 . 6 
3 1 . 6 
21 .0 
2 1 . 6 
2 5 . 7 
2 5 . 7 
2 5 . 7 
2 4 . 6 
2 3 . 2 
26 .0 
2 8 . 9 
2 8 . 8 
2 8 . 4 
2 9 . 4 
2 9 . 2 
2 7 . 6 
2 7 . 4 
29 .2 
3 0 . 1 
2 9 . 8 
2 9 . 6 
3 3 . 2 
3 1 . 7 
2 9 . 7 

12 
6 
7 

11 
11 

7 
11 

9 
10 
10 
10 
10 
11 

2 
3 
4 
3 
8: 

10 
11 
11 

2-
3 
1-
8: 

12: 
3: 
9: 

:00 PM 
:00 PM 
:45 PM 
:00 AM 
:30 AM 
:00 PM 
:08 AM 
:30 AM 
:00 AM 
:00 AM 
.00 AM 
10 AM 
00 AM 

.00 PM 
00 PM 
00 PM 
30 PM 
30 AM 
00 AM 
00 AM 
00 AM 
00 PM 
00 PM 
00 PM 
30 AM 
30 PM 
30 PM 
30 AM 

C r e v i c e 95 
Crev i ce 
Crev ice 
R . C . 115 
R . C . 
Crev ice 
Talus 
Talus -
Talus 
Talus 
Talus 
Talus 
Talus 
Talus 
Talus 
Talus 
Talus 
R . C . 
R . C . 
C rev i ce 
Crev i ce 1 
R . C . 
R . C . 
Crev ice 
R . C . 
R . C . 
C rev i ce 
R . C . 

June 23 , 1962 
June 23 , 1962 
June 23 , 1962 
June 30, 1962 
June 30, 1962 
June 30, 1962 
June 8, 1963 
June 9,1963 
June 9 , 1963 
June 9, 1963 
June 9, 1963 
June 13, 1963 
June 13, 1963 
June 13, 1963 
June 19, 1963 
June 19, 1963 
June 20, 1963 
June 28, 1963 
June 30, 1963 
July 1, 1963 
July 1, 1963 
July 1, 1963 
July 1, 1963 
July 16, 1962 
July 19, 1962 
July 19, 1962 
July 19, 1962 
July 24, 1963 



TABLE 5.—Continued 

Island 
Location 

Pescadora 
Partida 

Turner 

Blanco 

Ventana 

Roost 
Temp. 

31.1 
20.3 
34.4 
30.2 
35.6 
33.0 
32.8 
24.0 
29.0 
21.0 
20.6 
24.2 
19.7 

Air 
Temp. 

28.0 
29.0 
34.6 
31.9 
31.3 
33.2 
34.4 
25.0 
25.2 
17.0 
21.0 
21.0 
19.3 

Time 

9:45 AM 
9:00 AM 
3:00 PM 
5:20 PM 
3:00 PM 

11:00 AM 
11:40 AM 
8:37 AM. 
8:40 AM 
8:30 AM 

10:45 AM 
10:25 AM 
11:12 AM 

Roost Type 

R.C. 
B.C. 
B .C . 
Talus 
B.C. 
Crevice 
Crevice 
Crevice 1 
Crevice 
Crevice 
Crevice 
Crevice 
Crevice 

• 

Date 

July 26, 1962 
July 6, 1963 
July 6, 1963 
July 6, 1963 
July 23 , 1962 
Aug. 7, 1962 
Aug. 7, 1962 
Oct . 30, 1965 
Oct. 30, 1965 
Dec . 2 1 , 1963 
Dec . 2 1 , 1963 
Dec . 2 1 , 1963 
Dec . 21 , 1963 
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TABLE 6.—Temperatures of bats and day-roosts during the year. 
The_temperatures marked with an asterisk are of the same roost . 

All others are not 

Location 
Roost 
Temp. 

Air 
Temp. 

Bat 
Temp. Time Date 

Raza 

Blanco 

Raza 

Blanco 

Blanco 

Blanco 

Par t ida 

Par t ida 

Par t ida 

Par t ida 

Par t ida 

Par t ida 

Par t ida 

Par t ida 

Part ida 

Par t ida 

18 .2* 

19 . * 

2 1 . 6 * 

3 1 . 2 * 

2 0 . 5 

2 2 . 8 

2 2 . 7 

1 9 . 4 

2 1 . 8 

2 7 . 7 

3 2 . 6 * 

2 7 . 4 

34 .6 

3 4 . 4 

30 .2 

3 0 . 3 

18 .9 

18 .7 

2 0 . 6 

2 7 . 8 

2 0 . 2 

2 2 . 1 

2 1 . 

2 1 . 5 

2 5 . 5 

2 7 . 4 

3 2 . 1 

2 7 . 4 

3 1 . 2 

3 4 . 6 

3 1 . 1 

2 9 . 

18 .6 

19 .7 

21 .6 

2 9 . 

2 2 . 1 

2 5 . 4 
2 9 . 6 
27 .2 

2 3 . 8 
22 .8 
23 .2 

2 5 . 
2 4 . 1 
2 4 . 

2 5 . 6 

28 .8 

3 4 . 3 

3 1 . 1 
27 .5 
2 9 . 3 
3 1 . 4 

3 4 . 4 

3 6 . 4 

37 .2 

33 .5 
3 2 . 4 

1:00 PM 

3:30 PM 

5:00 PM 

11:30 AM 

10:20 AM 

10:50 AM 

11:08 AM 

9:30 AM 

10:00 AM 

10:00 AM 

1:10 PM 

8:30 AM 

3:00 PM 

3:30 PM 

5:20 PM 

9:50 AM 

J a n . 27 , 1964 

J a n . 27 , 1964 

F e b . 12 , 1963 

April 1 3 , 1965 

April 2 6 , 1965 

April 26 , 1965 

June 8 , 1963 

June 9 , 1963 

June 19 , 1963 

June 2 8 , 1963 

June 29 , 1963 

June 29 , 1963 

July 6 , 1963 

July 6 , 1963 

July 6 , 1963 
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TABLE 6.—Continued 

Roost Air Bat 
Location T e m p < T e m p < T e m p # Time Date 

Partida 

Partida 

Partida 

16.3 

17. 

17.2 

17.2 

17. 

16.2 

17. 
16.3 

15.9 
16.3 

17.6 

12:30 PM Jan 28, 1966 

1:30 PM Jan. 28, 1966 

17.6 3:00 PM Jan. 28, 1966 
16.9 
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Figure 11 . Regression of roost temperature on body temperature 
of P. v ives i . 
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TABLE 7.—Morning and afternoon mean temperatures of Pizonyx vivesi 
roos t s . These temperatures were derived in part from Tables 5 and 6. 
Three main areas are delimited: north, covering Partida and islands 
north; middle, covering San Esteban, San Lorenzo, Salsipuedes, and 
Turner Is lands; and south, covering the Guaymas area. Under morning 
are all temperatures between 12:00 AM and 12:00 noon while afternoon 

covers the remaining time period. 

Period Area Mean Range 

Dec . -Feb . (morning 

Mar . -May (morning) 

May (morning) 

June-Aug. (morning) 

Oct. (morning) 

Jan. (afternoon) 

Jan . -Feb . (afternoon) 

April (afternnon) 

May (afternoon) 

June-Aug. (afternoon) 

July-Aug. (afternoon) 

June-July (afternoon) 

South 

South 

Middle 

North 
Middle 
South 

South 

North 

South 

North 

South 

North 

Middle 

South 

2 0 . 1 + 

2 3 . 1 + 

23 .0 

2 5 . 7 + 
3 2 . 9 + 
3 0 . 7 + 2 

26 .5 + 2 

16 .7 + 

2 0 . 3 + 

2 0 . 4 + 1 

2 4 . 9 + 1 

3 2 . 6 + 

2 9 . 4 + 1 

31 .0 + 

.89 

.68 

.97 

. 1 

.30 

.50 

.35 

.75 

.21 

.80 

.84 

.47 

. 5 3 

1 6 . 5 - 2 4 . 2 (10) 

2 0 . 1 - 3 1 . 2 (10) 

23 (1) 

1 9 . 4 - 3 1 . 1 (16) 
3 2 . 8 - 3 3 . 0 (2) 
2 5 . 4 - 3 5 . 1 (4) 

2 4 . 0 - 2 9 . 0 (2) 

1 6 . 3 - 1 7 . 0 (2) 

1 8 . 5 - 2 2 . 4 (5) 

1 9 . 2 - 2 1 . 6 (3) 

2 3 . 0 - 2 6 . 7 (2) 

2 7 . 8 - 3 5 . 6 (9) 

2 7 . 9 - 3 2 . 4 (3) 

2 9 . 5 - 3 2 . 6 (6) 
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TABLE 8.—Activity temperatures of Pizonyx vivesi on Partida Island 

Date Time J** Sex r p
B a t 

Temp. Temp. 

June 4, 1963 

June 11 , 1963 

June 13, 1963 

June 14, 1963 

July 5, 1963 

8:15 PM 

9:00 PM 

10:40 PM 

11:10 PM 
11:40 PM 
8:30 PM 

8:40 PM 

9:00 PM 
9:07 PM 
9:40 PM 

10:00 PM 
10i02 PM 
10:10 PM 
11:00 PM 
11:30 PM 
11:55 PM 
12:20 AM 

1:00 AM 
8:40 PM 

9:00 PM 
9:35 PM 
9:55 PM 

10:00 PM 
10:20 PM 

8:30 PM 
8:45 PM ' 
8:50 PM 

9:00 PM 

23.8 

22.4 

22.8 

22.2 
18.4 

18.7 

18.4 

21.2 
20.4 
22.1 

22.6 

23.5 

29.5 

F 
F 
M 
F 
M 
M 
F 
F 
M 
F 
M 
M 
F 
M 
M 
F 
F 
F 
F 
F 
M 
F 
F 
F 
M 

M 
F 
F 
F 
M 
F 
M 
M 
F 
F 
M 
M 
M 
F 
F 
M 
M 
M 
M 

37.2 
35.4 
36.2 
36.2 
36.2 
36.0 
35.8 
37.3 
36.0 
36.0 
37.0 
35.0 
36.0 
36.0 
35.4 
35.7 
36.8 
35.2 
38.1 
37.4 
37.8 
37.2 
38.3 
38.1 
37.6 

36.4 
36.1 
38.4 
38.1 
37.7 
38.2 
36.6 
35.4 
38.0 
37.8 
36.4 
35.7 
36.8 
37.8 
36.7 
37.6 
37.0 
37.0 
37.6 
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TABLE 8. —Continued 

The following are temperatures of the young bats of the year—age, 
approximately 2 months. 

D a t e Time Itap. S e x limp. 

July 6, 1963 

July 7, 1963 

9:30 PM 
10:30 PM 

8:50 PM 
9:10 PM 

9:15 PM 
9:00 PM 

9:05 PM 

27.0 
27.2 
27.6 

27.2 

F 

M 
M 
M 
M 
M 
F 
F 
M 
F 

37.6 

37.4 
36.3 
38.2 
37.4 
36.9 
37.6 
37.4 
37.8 
37.8 

Mean 36.9 + .03 Range (35.0-38.4) 54 
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Figure 12. Air and roost temperatures of a west-facing 
day roost in a surface crevice, June 27, 1963. Dimensions of 
crevice were: 10 inches deep x 4 inches high x 2-3 inches 
wide. 



4 0 r— 

TEMPERATURE 

ROOST 

to 
Id 
111 
a: CD 
ui 
Q I 0 

U AIR 

1 1 1 1 1 1 . 

8A.M. 12 6 P.M. 

Figure 13. Air and roost temperatures of a west-facing 
roost in a rock crevice, Partida Island, June 26, 1963. Dimen
sions of crevice were: 1 1/2 feet long x 1 foot deep x 3-1 
inches wide. 
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Figure 14. Air and roost temperatures of a SE-facing 
talus roost at Partida Island on June 23, 1963. The roost 
was one foot below the surface. 



cool rock mass to dampen these temperatures. The dampening effect 

varies according to orientation, size of roost, and size of rock mass . 

Three roosts have morning temperatures that are above 30°C (Table 5, 

Blanco, June 30, 1962; two at Turner, August 7, 1963). All three roosts 

were eas t facing crevices with equally high air temperatures. Six 

roosts have morning temperatures which are 3°C, or more, higher than 

the surrounding air temperatures. They are the rock crevice No. (R.C. 

115) at Blanco, April 13, 1963—+3.4°C; crevice at Blanco, October 

30, 1963- -3 .8°C; R.C. at Pescadora, July 26, 1962—3.1°C; crev

ices at Ventana, December 2 1 , 1963—+4°C and 3.2°C; and east facing 

crevice, Candelero, April 14, 1963—+4.4°C all in Table 5 . All of the 

roosts with high morning temperatures were small, east facing crevices 

accommodating one or two b a t s . None were permanent roos ts . The two 

surface roosts (R.C.) were located on the surface of Blanco. One, R.C. 

115, was a single large stone with a space between its lower surface 

and the ground; the other was a shallow crevice formed by the contact 

of three small rocks . Again, these were not permanent roos ts . These 

high temperatures resulted from roost orientation and probably decreased 

as the position of the sun changed. Large crevices , such as crevice 2, 

were usually facing south or we s t . Their dimensions, especially their 

great depth, prevented radical temperature fluctuations. All were per

manent roosts and contained bats in large numbers. In the morning the 

talus roost (Fig. 7) i s as effective as the large crevice with western 

exposure. 
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Thus, the combination of mild morning temperatures and roost 

selection provides Pizonvx with low morning temperatures which are con

ducive to day-s leep , an energy conservation mechanism. 

In some roosts , afternoon temperatures rise above 32°C. Thus 

in the months of June, July and August ten out of thirty-one roost tem

peratures taken in the afternoon were above 30°C. Six of the ten were 

the result of correspondingly high air temperatures. Temperatures in 

two talus roosts were more than 4°C higher than that of the surrounding 

air: Partida, June 19, 1963—+5.4, and June 20, 1963--+5.0 (Table 5) . 

Temperatures which are probably near the maximal limits that 

can be endured by Pizonvx occur in some roosts in the summer after

noons. Figures 12, 13, and 14 show the temperatures of three roosts 

through sixteen hour periods. All maintain essentially the same morning 

temperature. The two crevices appear to fluctuate more directly with the 

air . This fluctuation occurs only as long as the rock i s not heated by 

the sun's r ays . When the rock which forms the crevice becomes heated, 

the roost maintains a higher temperature than the surrounding air. The 

same i s true of the t a lus . Its position in a canyon causes the quick 

temperature drop in the afternoon. Temperatures rise above 32°C in 

some roosts and, in some c a s e s , Fig. 13, are maintained for as long 

a s five hours. 

The condition of the bat in the afternoon i s more precarious. 

Assuming that day-s leep is still the main energy conserving mechanism, 

it must occur also in the afternoon. The talus offers some advantages 

because of i t s orientation. It heats up slowly and cools rapidly. This 

partially explains the reason for i t s use by such a large number of ba t s . 
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Since population pressure forces the bats into l e s s propitious 

roos ts , other mechanisms which will help maintain low body tempera

tures must be present . The simplest one is movement toward the en

trance of the roost when the roost temperatures are unusually high. 

Another plausible temperature reducing mechanism is evaporative cool

ing. 

Temperatures taken at Partida, January 1966, were extremely 

low. Although these bats were in a torpor, active bats were observed 

at this time and some were caught in a night-roost. 



FEEDING HABITS 

To my knowledge no one has seen Pizonyx actually remove 

prey from the sea . Norris and Reeder (1954) clearly state the position 

which Pizonyx assumes as "an ovipositing dragon fly." Further, Walker 

(1950) correctly surmises a diet of small shrimp. Bartholomew (Norris 

and Reeder, 1954) found insects in specimens obtained at Puerto 

Refugio, Angel de la Guarda Island on March 25, 1951. 

Table 9 shows the analysis of 22 Pizonyx stomachs, all taken 

at Partida. The first nine were taken on July 5, 1963. Nos. 11 and 12 

were taken January 28, 1966. The final eleven were taken on May 11 , 

1966. The bats were transferred directly from the net into a preservative. 

The totals of Table 9 are as follows: 12 stomachs containing only crus

taceans; 3 only fish; 3 with both fish and crustaceans; 2 with algae; 

1 (young) milk; and one stomach was empty. 

Droppings were examined under a microscope. With l i t t le or 

no exceptions there are four types: red droppings containing only crus

tacean scales ; black, containing mostly fish scales and bones; green, 

containing mostly algae; and brown, containing insect remains. Red 

droppings occur more frequently in late fall, whereas black droppings 

are more frequent in the late spring and summer. Droppings are not 

mixed; that i s , they are in most cases one of the four types . The green 

droppings, sometimes, a lso contain fish s ca l e s . In the Guaymas area, 

brown droppings occur mostly in the spring. This can be expected since 

insects are common at this t ime. 

58 
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TABLE 9.—Food analysis of 22 Pizonyx vivesi stomachs 

1. 

2. 

3 . 

4 . 

5 . 

6. 

7. 

8. 

9. 

Time of 
Capture 

PM 

9:27 

9:27 

9:27 

9:27 

8:12 

8:12 

11:05 

11:05 

8:30 

No. Stomach and Intestinal Content 

122 Stomach full - all crustacean 

123 Stomach full - all crustacean 

124 Algae in stomach - very small bolus 

125 Stomach full - all crustacean 

Algae in stomach - all bolus 

135 Young bat - green glob in stomach; milk in 
small intestine 

12844 Stomach full - 97-98% shrimp; fish chunks 
2 mm long 

12846 Stomach full - 97-98% shrimp 

212 Stomach full - all shrimp; some food in 
small and large intest ines 

10. 8:30 213 Stomach 1/2 full - 68-75% shrimp; 
25-35% very fine fish in intestines 

11 . 8:30 214 Stomach 1/2 full - 100% crustacean; some 
food in intestines 

12. 8:30 215 Empty stomach - little food in intest ines 

13. 9:00 216 Full s tomach- 100% fish, finely chewed; 
few bones and vertebrae; l i t t le food 
in intest ines; some fish ribs in large 
intestine 

14. 9:00 217 Full stomach - 100% crustacean; food in 
intestines 

15. 9:00 218 Full stomach - 98% crustacean; food in 
intestines 

16. 9:30- 219 Stomach 1/2 full - 100% crustacean; food 
10:00 in intest ines 
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17. 

18. 

19. 

20. 

2 1 . 

22. 

Time of 
Capture 

PM 

9:30-
10:00 

9:30-
10:00 

10:30 

10:30 

10:30 

9:30 

No. Stomach and Intestinal Content 

220 Stomach 1/3 full - 100% crustacean; small 
and large intestines packed 

221 Stomach 1/3 full - 99% fish, head bones, 
ribs; some food in small intestine 

222 Stomach 1/2 full - fish, rays , sca les , 
crustaceans 

223 Caught in roost at 10:00 AM - little 
crustacean left in stomach, some 
in intestines 

224 Stomach full - 99% fish, sca les , r ibs , 
vertebrae, rays food slack in intest ines 

Stomach 1/2 full - 100% crustacean, some 
algae 
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At Partida, Raza, and Salsipuedes, there tend to be more red 

droppings. The ratio here is three to one. A decrease of green droppings 

also occurs. 

The droppings are very moist when excreted and contain mostly 

sca les , either of crustaceans or fish, and very fine pieces of bone. 

Remains of the following fish were found in roosts in the 

Guaymas area: the herrings, Lile stolifera, Ophisthonema liboleta, 

bothids, and perhaps the remains of Flying Fish. Bothid remains were 

the most common. They varied in length from 3 to 7.5 cm and in width 

from 1 to 3.5 cm. All of the above were dry and partially chewed re

mains (Fig. 15). In all cases the heads were missing. At Partida dry 

fish remains were not found. However, a complete specimen of 

Sardinops caerulea, weighing 6.5 grams and having a length of 8 cm 

was collected July 3 , 1963. Directly behind its head claw marks were 

prominent. All fish were identified by William Eger, Department of 

Zoology, University of Arizona. 

The author captured a large shrimp being pursued by a Pizonvx 

in the Guaymas area (Fig. 16). It has not been identified. 

Examination of droppings and stomachs indicates that at any 

given time a Pizonyx tends to eat either crustaceans or fish. There are 

two plausible reasons . (1) A given individual has a preference for a 

given type of prey and actively pursues only this type. Perhaps such 

preference may result from which type of prey was successfully captured 

in i ts first days of hunting. However, neither day-by-day comparisons 

of the guano from a given bat nor studies of food preferences in captiv

ity are available to support such a view. (2) More l ikely, however, i s 



Figure 15. Remains of fishes collected in Pizonyx roosts. 
1 1 2 1 3 are both.id remains; 4 are herring remains; 5 is the entire 
shr.imp collected while being pursued by P.izonyx. 
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that chance and available concentrations of fish or crustaceans at the 

time of feeding determine the diet . 

From evidence obtained both from stomach analyses and exami

nation of droppings it i s obvious that crustaceans form the major source 

of food for Pizonyx and fish, i n sec t s , and algae are secondary sources. 

Most food materials appear to be small and are ingested while the bat 

i s in flight. For example, the stomach of one individual contained the 

remains of at l eas t 25 small unidentified crus taceans . The fish remains 

found in roosts , as reported above, apparently were too large to handle 

in flight and were taken to the night-roost. Even there the prey was still 

too ungainly to be adequately handled and only the head consumed. This 

appears to be exceptional behavior. Most eat only prey, while in flight, 

and return to the roost when the stomach is full. 

Digestion starts immediately after ingestion and is very rapid. 

Bats returning to the night-roost after half an hour of feeding have food 

in the small intestine and, sometimes, in the large intest ine. Digestion 

is completed in the night-roost for individuals examined early in the day 

contained li t t le or no food in the digestive tract (Table 9, No. 20). Rapid 

digestion at night aids in the maintenance of minimal body temperature 

in the daytime. 

How algae i s acquired is not known. Perhaps i t was ingested 

as material in the digestive tracts of algae-eating fish, or, perhaps, 

the algae may have been mistaken for fish and picked up accidentally. 

Algal remains are eliminated las t from the digestive t ract . Stomachs 

taken in the daytime often contained a large, matted bolus of a lgae . 



65 

Attempts to observe feeding behavior were made both from 

land and from a boat. Most attempts were unsuccessful since the bats 

were extremely shy and kept jus t out of the range of my l igh ts . The 

best observations were made by utilizing the reflection of the moon on 

the water as a light source. Attempts to photograph Pizonyx feeding 

were fruitless as were attempts to place small l ights on their backs . 

In no instance was a Pizonyx actually seen capturing its prey. 

However, seven individuals were seen with fish in their c l aws . 

The food capturing flight patterns of individual Pizonyx vary. 

All begin their fishing activity 10 to 15 feet above the water, flying 

downward to approximately two to six inches above the water . Frequently, 

a straight trajectory, with rapid lateral z ig -zags , was followed. Flight 

occurs jus t above the surface of the water as if in pursuit of prey, some

times touching, breaking lightly or heavily the surface of the water. 

Light breaking of the water may be caused by the action of 

Pizonyx grabbing the prey as i t jumps out of the water . Heavy breaking 

is apparently caused by extraction of prey from the surface of the water . 

The prey must be immediately passed to the mouth with only the briefest 

interruption of the fishing activity. When larger prey i s captured, higher 

altitudes are sought. At times there is flight to the roost to consume 

large prey. 

Fish are eaten head first toward normal scale arrangement. 

This procedure permits easier eating and helps eliminate the possibili ty 

of being bitten by the fish. Bleeding bites on the uropatagium, ta i l , and 

wings have been noted. They may be inflicted by the fish or by the bats 

themselves in the eating process . 



Active pursuit of a single fish or crustacean also takes p lace . 

On one occasion, a bat was seen hovering above and actively pursuing 

an object. I recovered the object, a shrimp (Fig. 16). 

The c laws, ta i l , and uropatagium are used to capture the prey. 

That the uropatagium and tail are important can be seen by observing 

the bats as they were entering a night-roost. The lower two-thirds of 

the uropatagium was often very wet and commonly had fish scales on i t . 

Echolocation appears to be used by the bats in the location of 

prey as it breaks the surface or jumps out of the water. The bats emit 

an audible chatter when circling or as they gain altitude after a catch. 

As they approach the surface, their vocal chatter, a series of short 

burs ts , becomes higher pitched, more rapid, and finally inaudible. 

While observing feeding bats from a boat, a number actually flew into 

the mast and mast cab les . Apparently, as these bats are involved in 

searching for food, their attention i s directed downward at the water ' s 

surface and not at their immediate surroundings. 

Just what selective pressures have caused Pizonyx to become 

equipped to fish from the sea are not known. However, it i s known that 

insectivorous bats frequently hunt above water. Although crustaceans 

form the bulk of Pizonyx's diet through most of the year, Pizonyx still 

feeds on insects and is a member of a family, Vespertilionidae, whose 

members feed exclusively on insec t s . 

The thread of speculation seems to lead from an insect in the 

air to an insect in the water, and finally to an insect- l ike animal, a 

crustacean. However, once the capacity to fish from the water was a c 

quired, the insect- l ike crustaceans became l e s s important and general 
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availability, whether crustaceans or fish, gained importance. The in

effectiveness of Pizonyx to select only small fish (many caught are 

frequently too large for effective feeding) suggests that fish-catching 

is a recent prey specialization. 



REPRODUCTION 

Tiie gestation of Pizonyx vivesi follows the reproductive pat

tern of the genus Myotis in having delayed fertilization with a gestation 

period of 55-65 days . Insemination occurs in late summer. 

Testicular size variation is shown in Table 10. All measure

ments exclude the caput and cauda epididymis. Testicular size is small

est in January, increases slightly between February and June, and then, 

after tes tes descend late in June, increases rapidly between July and 

October, when maximal size is reached. Recession is gradual. 

Examination of cross sections of test icular t i ssue taken in the 

months of February, April, June, September, and October reveals: 

spermatogonia on February 27, 1963; primary spermatocytes on April 11 , 

1963; dividing primary spermatocytes on June 17, 1963; and degenerat

ing spermatozoa on October 13, 1963. The slides of the sample for 

September 7, 1963, were too poor to be analyzed. I am indebted to Steve 

Goldberg, The University of Arizona, for the preparation of the s l ides . 

Mature spermatozoa were found in males from late July through Septem

ber. Though maximum testicular size occurred in October, sperm were 

degenerating at this t ime. Thus, maximum size does not indicate the 

time of insemination. Although copulation was not observed, these data 

indicate that insemination can occur from the latter part of July through 

September. 

Embryonic growth i s shown in Table 11 . Only one embryo situ

ated in the right uterus, was seen in a given bat . Cross sections of 
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TABLE 10.—Variation in testicular size in Pizonyx vivesi 

Date Location 
Length of Left 

Testes in mm Range Mean 

Jan. 29, 1963 

Feb. 21 , 1963 

Mar. 15, 1963 

Apr. , 1963 

May 18, 1963 

June 10, 1963 

July 13-22, 1963 

Aug. 11 , 1963 

Sept. 30, 1963 

Oct. 28, 1963 

Islote Blanco 

i i it 

•I H 

5.5 ; 5 .6; 5.9 

6 . 1 ; 6 .3 ; 6.5 
7.0 

7.3; 6.2 

5.8; 6 . 1 ; 5.9 

5 .8 ; 6 .5 ; 6.5 

6.4; 6 .5 ; 6 .5; 
6 .9; 7.0; 7 .3 ; 
7.9 

8.2; 8.7 

10 .1 ; 9.8 

9.0; 9 .3 ; 10.5; 
11.3 

5 .5 -5 .9 (3) 

6 .1 -7 .0 (4) 

6 .2 -7 .3 (2) 

5 .8 - 6 .1 (3) 

5 .8 -6 .5 (3) 

6 .4 -7 .9 (7) 

8 .2 -8 .7 (2) 

9 .8 -10 .1 (2) 

9 .0 -11 .3 (4) 

5 . 7 + .13 

6 . 4 + .21 

6.7 + .55 

5 . 9 + .09 

6.3 + .24 

6 . 9 + .20 

8.5 + .26 

9.9 + .16 

10.0 + .53 



TABLE 11.—Embryonic variation in Pizonyx vivesi 

Date Location 
Length of Embryo 

in mm Range Mean 

Feb. 21 , 1965 

Mar. 29, 1966 

April 13-23, 1963 

Islote Blanco 

•I ii 

One large ovum 
in each ovary 

5 . 1 ; 5.0 

18.5; 13.6 14.8; 
20.5; 24 .8 ; 22.9 

5 . 0 - 5 . 1 (2) 

13 .6-24.8 (6) 

5.0 + .07 

19.2 + 1.81 

May 9-18, 1963 3 0 . 1 ; 33.8; 38.5 30 .1-38 .5 (3) 34.1 + 2.50 
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ovarian t i ssue from a female captured on February 21 , 1965, showed a 

large mature ovum in each ovary. Sperm were present in high concentra

tions at the junction of the fallopian tube and uterus . The smallest em

bryos examined were taken on March 29, 1966. The foregoing data indi

cate that ovulation can take place between February 21 and March 10. 

The earliest birth recorded was on May 16, 1963. On this date 

a female was collected which gave birth within an hour. The single 

young was 75 mm in length and weighed 6.6 grams. Two females cap

tured on April 26 aborted. One of the young appeared to be in good 

health; the other was dead. 

On May 20, 1963, a female was observed as she gave birth 

to a young male that weighed 5.9 grams and was 71 mm in length. The 

following day, parturition was observed in another. This young, a male, 

weighed 6.2 grams and was 75 mm in length (Fig. 17). Parturition occurs 

as early as the second week of May and may be as late as the first week 

of June. 

At birth, the eyes of the young are closed; they open within 

three days . The dorsum is covered with gray hair, but there i s l i t t le or 

no hair on the venter. The first hair on the venter i s gray, but it is re 

placed within 15 days by white . At the same time, the dorsal gray hair 

i s replaced from posterior to anterior by brown. Within a month, the 

young bat has the color of an adult—white venter and brown dorsum. 

Care-Giving Behavior 

By March female Pizonyx were difficult to find in the southern 

a reas . At first I thought that they might have moved to a maternity colony 
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in some remote undiscovered nook. However, this was not the c a s e . 

They had simply shifted day-roosts into small, l e s s accessible areas 

of the islands they normally inhabited. 

After birth, the young usually attach to either of the two func

tional pectoral t e a t s . Both appeared to be secreting milk, yet were dry 

to the touch. Although most of the afterbirth was eaten by the female 

within 90 minutes, portions of the umbilical cord remained attached to 

the young for as long as four days . 

Generally a newborn young attaches to i ts mother by clinging 

with i ts mouth around a teat and i t s hind claws clamped into the mother's 

fur and skin. Often it is positioned to the side of the mother's body, 

partially or completely covered by her wing. Such a position is common

ly seen during the first three weeks after birth. In the case of females 

with young roosting in horizontal crevices , the young sometimes attach 

to i ts mother's back (Fig. 18). When disturbed, the female will crawl, 

dragging the young on i ts back. As it gets older and more developed, the 

young, while remaining attached to the tea t , will turn over and try to 

- crawl as it i s dragged along by the female. 

When disturbed, the mother commonly scampered to another 

crevice, dragging its attached young along. On occasion, when the 

young became detached, the mother actually nuzzled the young ahead, 

but at other times detached young were abandoned. 

When young were detached for weighing and then replaced in a 

roost, the mother routinely accepted i ts young. As the young developed, 

immediate acceptance became l e s s common. If a young were placed in a 

crevice other than the one from which it had been removed, in many 



Figure 18. Young Pizonyx vivesi I 25 minutes 
old 1 attached to back of the mother. 
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cases a mother was attracted T:o the young. How she was attracted i s 

not known. The young made no audible dis t ress sounds. 

In the peak of parturition few females were caught in the night-

roost (Table 4, May 21-29, 1963). Those caught were either pregnant 

or were obviously not reproducing. Further, at no time was a female 

carrying young observed feeding. Apparently the young do not leave the 

roost until they are capable of moving under their own power. As they 

get older and before they can fly, some crawl out of the roost at night. 

This is indicated by the fact that one young was caught in a snap trap 

set near the entrance of a roost . 

Small maternity groups are formed by some females while r a i s 

ing their young. Up to seven females and their young were found in a 

single talus roost . Eight is the highest number found in a single crevice. 

Groups of two, three, and five are common. Although males tend to be 

isolated in different parts of the talus or in different crevices at this 

time, occasionally a single male was found in large groups of females. 

Nursing continues until the young are.,flying. 

Development of Young 

Young bats were weighed at intervals of 7-10 days . Since there 

.was no way of securing the same individuals time after time for weigh

ing, random samples were taken. Figure 19 shows the growth regression 

of length on weight. Note that growth and increase in weight was rapid. 

From a birth weight of about 6 grams and length of about 70 mm, weight 

quadrupled and length doubled in about 50 days . Flight occurred first at 

45-50 days , regardless of weight. 
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Figure 19. Regression of total length on weight of young P_. v ives i . 
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Apparently the first several flights taken by young Pizonyx are 

made before they actually begin to feed. These flights, usually taken 

between 9:30 and 11:00 PM, are made at a time when adult bats are not 

in the area of the roost. Young bats which had earlier been banded at 

roosts in the talus slope were recovered at a night-roost during the first 

week of July. At that time the majority of young bats captured as they 

flew into the night-roost did not have wet uropatagia and only milk was 

found in the stomachs of nine that were taken for examination. By July 

11 , most young did have wet uropatagia, but no fish sca les . Again, 

only milk was found in the stomachs of seven examined. 

Whether these early flights are simply "practice flights" or 

whether they were unsuccessful attempts to feed i s not known. Perhaps 

the weakness of jaw muscles and, perhaps, inadequate coordination 

resulted in these simply being unsuccessful attempts to feed. 

Tables 12! and 13 l i s t the weights of Pizonyx vivesi at Partida 

Island and at Islote Blanco over a period of several months. 

During this study a total of 292 Pizonyx was banded. Of these , 

124 were males and 168 were females. The fact that much of this band

ing was done at Partida at the peak of parturition may account for a 

greater number of females. Forty were banded at Islote Blanco. Twenty-

three were males and 17 were females. Two hundred fifty two were 

banded at Partida Is land. Of these 91 were males and 161 females. 



TABLE 12.—Weights of female Pizonyx vivesi during the year 

Date Location 
Weight of Females 

in grams Range Mean 

Jan. 27, 1964 

Jan. 28, 1966 

Feb. 26, 1966 

Mar. 18, 1966 

April 

May 19, 1963 

May 20, 1963 

May 2 1 , 1963 

June 2 -5 , 1963 

Islote Blanco 

ti ii 

•I H 

•1 II 

Partida Island 

II it 

H ii 

II it 

20.2; 

30.0; 
23.0; 

23.0 

28.0; 

31.6; 
32.2; 

2 9 . 1 ; 
3 3 . 1 ; 

33.2; 
33.1 

2 9 . 1 ; 
24.9; 
34.6; 
34 .5 ; 
2 7 . 1 ; 
28 .7 ; 

22.3 

27 .5 ; 
24.0 

33.0; 

2 9 . 1 ; 
29.4 

32.4; 
31.3 

3 8 . 1 ; 

27.9," 
26.7; 
34.7; 
32 .8 ; 
26.8; 
2 7 . 1 ; 

29.0; 

28.0 

34.6; 

31.0 

30.5 

39 .3 ; 
34.9; 
27.6; 
31.4; 
31.4; 
27.9 

20 .2-30 .0 (7) 

28.0-33.0 (3) 

29 .1 -38 .1 (14) 

24 .9 -34 .7 (18) 

25 .1 + 1.40 

29.7 + 1.67 

32 .1 + .62 

2 9 . 9 + .93 

CO 



TABLE 12.—Continued 

Weight of Females 
Date Location . arams Range Mean 

J u l y 5 - 7 , 1963 Partida Island 26.8; 25.4; 25.4; 25 .4-26 .9(16) 26.2 + 4.40 

26 .3 ; 26 .3 ; 26.9 

Aug., 1963 

Sept. 

Oct. Islote Blanco 26.0; 25.0; 28.0; 25 .0-28 .0 (3) 2 6 . 3 + .88 

Nov. " " 39.0 

Dec . 

CO 



TABLE 13.—Weights of male Pizonyx vivesi during the year 

Weight of Males 
Date Location ^n g r a m s Range Mean 

— — — 

Jan. 27, 1964 Islote Blanco 21.9; 22.7; 21.6 21 .6 -25 .0 (6) 2 3 . 4 + . 5 8 

Jan. 28, 1966 " " 25.0; 24.0; 24.5 

Feb. 26, 1964 " " 30.0; 26.0; 30.0 26 .0-30.0 (3) 2 8 . 7 + 1 . 3 3 

Mar. 27, 1965 " " 28.7; 28.0; 26.6; 26.6-35.0 (12) 29.7 + . 9 0 
26.6 

Mar. 18, 1966 " " 32.0; 35.0; 32.5; 
34.0 

Mar. 20, 1966 " " 31.0; 26.0; 29.0; 

27.0 

Apr. 13, 1965 " " 23.0; 23.5 23 .0 -23 .5 (2 ) 2 3 . 3 + . 2 5 

May " " 29.5 

June 1, 1963 Partida Island 2 5 . 1 ; 23 .3 ; 26.7 23 .3-26 .7 (3) 2 5 . 0 + . 9 8 

July 6, 1963 " " 24.2; 23.5; 23.5 23 .5-25 .4(5) 2 3 . 9 + . 4 1 

25.4; 22.7 

Aug. 6, 1963 Islote Blanco 

Sept. 



TABLE 13.—Continued 

Date Location Weight of Males 
in grams 

Range Mean 

Oct. 10, 1963 

Oct. 29, 1964 

Nov. 1, 1964 

Dec . 11 , 1963 

Islote Blanco 30,0; 25.0 

25.5; 26.5 

38.0; 36.5; 33.0 

24.3 ; 25 .5; 21.8; 
25.4 

25.0-30.0 (4) 

33.0-38.0 (3) 

21 .8-25 .5 (4) 

2 6 . 7 + 1 . 1 3 

35.8 + 1.49 

24.3 + .86 

00 



PARASITES 

Three external parasi tes were found on Pizonvx. The flightless 

dipteran, Basilia pizonvchus, i s the only one that has been identified 

(Reeder and Norris, 1954). No identifications of the others are yet avail

ab le . They appear to be mites and t i cks . Heavy infestation by mites 

occurs along the lower brachium and around the hemorrhagic nodules. 

They are secondary invaders of these nodules and aggravate the condi

t ion. 

Holes frequently occur in the alar membrane as well as in the 

interfemoral membrane, the borders of which are frequently parasitized 

by mites . 

The mucosa of both the small and large intestine is heavily 

infested by nematodes belonging to the superfamily Trichuroidea. This 

identification was made by Dr. William Ridgeway, the University of 

Eastern Illinois at Charleston. 
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PREDATORS 

Adult Pizonyx are eaten by the Loggerhead Shrike, Ring-billed 

Gull, Western Gull, Common Raven, Duck Hawk, Fish Hawk, and Barn 

Owl. Of the above, only the shrike and barn owl actively rely upon the 

Pizonyx for food. Rattus norveqicus also preys upon Pizonyx. 

On several occasions shrikes were seen inspecting exposed 

land crevices for ba t s . One would go from crevice to crevice and when 

a relatively exposed bat was encountered, it was extracted and pinned 

to a dry twig as any prey might be . Actual pinning and feeding was ob

served once. The shrike fed mainly on the body of the bat (Fig. 20). 

Of the gul ls , the Western Gull is the most destructive. Any 

squeaking by the bats incited i ts exploration and if the bat were a c c e s 

sible , it was pried out and swallowed whole. Usually after obtaining 

i ts prey, the gull would fly out and settle on the water . There it con

sumed the bat amid the pecking of various other gulls attempting to 

obtain a portion of the prey. These gulls also prey on petrels in the 

same manner. 

On two occasions live Pizonyx escaped from me. Some 29 

gulls , two ravens, and a Duck Hawk, all in the region, immediately 

pursued the bat . The hawk was the victor in one case and a raven in 

the second. On other occasions , when bats escaped, they were success 

ful in avoiding their pursuers by immediately taking shelter in nearby 

crevices . 
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Figure 20. Remains of P.izonyx vivesi after portions were eaten by a Logger
head Shrike. 
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~ 



85 

On islands where other food, such as rodents,is available, 

Pizonyx makes up about one-fourth of the diet of the Barn Owl. On the 

smaller i s lands , such as Partida, where few or no other mammals occur, 

the diet of the Barn Owl is exclusively Pizonyx (Table 14). 

While the Norway rat , Rattus norveqicus, was never actually 

observed eating a bat in nature, on San Esteban they did attack and kill 

two bats which were being held captive in a sack. Furthermore, Pizonyx 

are never found in talus roosts or roosts near the ground on islands 

where Rattus do occur. 
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TABLE 14.—Analysis of Barn Owl Pel le ts . Pellets collected from the 
north section of San Lorenzo on July 17, 1963 and from Partida Island 

(given in parenthesis) on January 28, 1966 

Total No. of No. of No. of 
No. of Pizonvx in Perognathus Peromyscus 
Pellets Each Pellet in Each Pellet in Each Pellet 

6 (5) 
7 (5) 
2 (2) 
6 
1 
1 
2 
2 
1 
1 
2 
3 
5 
3 
1 
1 

1 
2 
3 
1 
1 
1 
1 
2 
2 

1 
1 
2 
3 
1 
2 
2 
3 
1 
2 
3 
5 



BAT AND PETREL RELATIONSHIPS 

On Partida Island during the summer, two petrels (the Least 

Petrel, Halocyptena microsoma, and the Black Petrel, Oceanodroma 

melania) compete with Pizonyx for roosts . Both petrels occur in large 

numbers, making their nests in the t a lus , in rock crevices , and under 

some beach rocks. Most petrels , as well as most Pizonyx, inhabit 

roosts in the ta lus . As often as not Pizonyx and the petrels occupy the 

same roosts or adjoining roos ts . The ratio in the talus of bat to Least 

Petrel to Black Petrel i s approximately 3:3:1. 

Migration of the Least Petrel takes place between April 17-21 

(Palmer, 1962). Incubation l a s t s from forty-one to fifty days (op., c i t . ) . 

Most hatching of the single young petrel occurs between the las t days 

of May and the first three weeks of June. Those few that hatch in July 

probably represent second clutches laid by petrels after their first 

clutch had been destroyed by some predator. 

Incubation is done by both members of a pair. The hatchling is 

protected day and night for the first week after birth. Afterwards it i s 

abandoned during the day between sunrise and sunset . 

It appears that Partida Island is used by both petrels and 

Pizonyx because of the absence of ground predators, both snakes and 

r a t s . Both Pizonyx and the petrels have in common gul ls , ravens, and 

hawks as predators. The petrels have an additional enemy, the l izard, 

Cnemidophorus tigris (Fig. 21). A large colony of these lizards is found 

in the sandy slopes .bordering the t a lus . In the early summer these feed 
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Figure 21. The inhabitants of the canyons of Partida Island left to right: Pizonyx 
vivesi 1 Least Petrel I and Cnemidophorus tigr.is. 
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extensively on the eggs of both pet re ls . The egg of the Least Petrel i s 

preferred perhaps because of i t s smaller s ize . The average measure

ments of the eggs are: Least Petrel 23.4 mm x 19.4 mm; Black Petrel 

36.6 mm x 26 mm (Palmer, 1962). In one instance the author removed 

a Least Petrel hatchling from a l izard. 

When an egg of the Least Petrel i s approached by one of these 

l izards , the bird emits a characteristic series of high pitched c r i e s . 

The petrel then pecks the lizard lightly and regurgitates fish oi l . None 

of these actions deter the l izard. Even the approach of a much smaller 

lizard (Uta) that is physically incapable of feeding on petrel eggs in

ci tes the same reaction. 

Table 3 indicates eleven quadrats that contained neither bats 

nor pet re ls . Four were in areas that were too shallow for Pizonyx, but 

the other seven appeared to be suitable a reas . For unknown reasons 

they were not used by either bats or pet re ls . Sixteen quadrats contained 

both bats and petrels , one contained petrels only, and two contained 

bats only. The distribution is non-random: X^ = 22 with 3 degrees of 

freedom; p = . 0 5 . 

Not all petrel roosts contain bats or fresh guano, but many did. 

Since, when moving rocks to expose a roost, any bats present quickly 

move away, the exact relationships between bats and petrels in a roost 

i s difficult to determine. Figure 2 2 shows this relationship as recorded 

in one roost. 

What sort of social relationship, if "any, exists between the 

petrel and Pizonyx is not known. As already mentioned, when Diquet 

first collected this bat and petrels from the same roost, he thought that 



Figure 22. Photograph of Pizonyx vivesi and 
the Least Petrel .in a day-roost. The positions of 
both the bat and petrel are as found in the roost. 
Egg does not belong to petrel in photograph. 
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the bat fed on the guano of the petrel . Such does not appear to be the 

c a s e . Perhaps the only interspecific relationship is simply that of shar

ing a roost . Why such roost sharing should occur when other apparently 

equally suitable unoccupied si tes are available in the same talus is not 

known. Perhaps, however, the presence of a Pizonyx in a roost would 

act as a deterrent to the entry of the large Cnemidophorus t igr is , and 

the Least Petrel actually seeks out Pizonyx roosts as protection for 

their eggs . 



AN ADMONITION 

Partida Island is the only area where Pizonyx vivesi is found 

in large numbers. The reasons for this are the large number of t a luses , 

the excellent climate, and above a l l , the absence of mammalian and 

reptilian predators. Since many collectors make no attempt to replace 

the rocks removed, their activit ies have already destroyed many roos ts . 

It i s proposed that this is land, like Raza Island to the south, be made 

into a reserve and that entry be by permit only. Furthermore, attempts 

should be made to insure that Rattus norveqicus not be accidently or 

deliberately introduced on Partida Is land. Such introductions can only 

upset the delicate biological balance that exists on this island and 

may result in the extinction of both Pizonyx and the Least Petrel. 
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DISCUSSION 

Within the Order Chiroptera an insectivorous diet appears to 

be both primitive and of widespread occurrence among recent forms. 

Some modifications from_this basic pattern are well known and docu

mented. These include frugivorous diets in most Pteropidae and Phyllo-

stomatidae; sanguivorous in Desmodontidae as well as the piscivorous 

diet of Noctilio leporinus in the Family Noctilionidae. Insectivorous 

species are found in both Pteropidae and Phyllostomatidae. 

The diet of Pizonyx vivesi , consisting primarily of crustaceans 

and some fish, appears to be unique among ba t s . Further, Pizonyx is 

apparently the only recorded member in the Family Vespertilionidae that 

does not feed primarily on insec t s . The origin and evolution of such a 

feeding habit has been the subject of some speculation. 

Morphological adaptations associated with this diet include 

lateral compression of claws; elongation of phalanges; extension of 

calcar; and forward growth of utopatagial ha i rs . 

Gudger (1945) assumed the diet of Pizonyx to be primarily fish 

and stated that the increase in energy profit of fish versus insects may 

have been one of the driving evolutionary forces resulting in this food 

habit . He describes the theoretical process by which a fish-eating bat 

might evolve from an insectivorous bat. His theory, that water feeding 

behavior comes in part from water-drinking behavior, does not, on the 

surface, appear convincing. It i s difficult to see a bat drinking water 

and feeding at the same time. The aerodynamics of the two are quite 
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different. To drink water a bat must keep the body parallel to the water 

surface at the time of contact . The lower jaw i s then dropped and the 

bat obtains water. Some bats approach the water in long even flights, 

others through a rapid dive. The process of feeding, which varies from 

species to spec ies , requires abrupt and radical body movements using 

the wings and/or uropatagia to acquire prey (Webster, n . d . ) . 

This study reveals that Pizonvx is not primarily a f ish-eater 

but rather a crustacean-eater . Further, there is probably l i t t le overall 

difference in energy profit between insects and Crustacea. Thus, 

Gudger's (op_. ci t . ) assumption of a greater energy profit as a force may 

not be true, especially since Crustacea upon which Pizonyx feed are 

usually li t t le larger than insec t s . In any case the assumption by Gudger, 

that the ancestral Pizonvx must have been either feeding on insects 

which were over fresh water or drinking water and feeding at the same 

time, i s in part correct. One can easi ly postulate the steps needed to 

produce the present day state of Pizonvx. The first step may have been 

caused by the selection for the detection of intricate patterns over the 

water. This may have caused a selection against the intake of water 

since the two require radically different flight pat terns . Thus the per

fection of feeding patterns over water necessitated the perfection of 

movement toward another source for the water used in metabolic pro

c e s s e s . The break with exclusively aerial prey could have occurred at 

this t ime. The product of these selective forces was a bat which was 

living in part from prey extracted from freshwater. This was followed 

by a more subtle step—the capacity to utilize prey from marine sources. 

Noctilio leporinus appears to be at this stage of evolution. Also in the 



genus Noctilio i s a spec ies , Noctilio lab ia l i s . that i s insectivorous. 

While N. labial is shows none of the fish-eating behavior found in N. 

leporinus, i t does have some of the structural tendencies such as elon

gation of the c laws . 

It must be assumed that Pizonvx evolved during a period of 

relative isolation between the peninsula of Lower California and the 

northern mainland. Final specialization was forced upon the bat by the 

gradual imposition of arid conditions upon the peninsula when the lush 

forests as well a s most open water disappeared. Thus the bat , previous

ly preadapted for l e s s water intake, was then forced to do without fresh 

water and was forced a greater reliance upon the sea as a source of 

food. As the environment became arid the continuous insect source be 

came variable and finally inadequate for a bat of this s ize . Pizonvx is 

primarily a crustacean eater . This could be due to the size relationship 

with i ts previous prey. 

Presently, the marine prey activit ies of Pizonyx are closely 

related in feeding periods to that of Myotis . There are two feeding 

periods of different durations. The first occurs in the early night and 

l a s t s from 20-40 minutes. This i s followed by a period of rest in a 

night-roost and then a later feeding period approximately 25-50 minutes 

in length. The las t feeding span occurs after 11 PM and frequently 

occurs shortly before dawn. Not all bats feed during both periods. For 

Pizonvx there is no need to drink water at anytime. This is a source of 

great energy conservation and appears to give to Pizonyx a better eco-

logic position than other bats under equally arid conditions. 
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Some present day workers argue that Pizonvx vivesi should be 

replaced in the genus Myotis . Myotis i s the most widely distributed 

genus of the cosmopolitan Chiropteran Family Vespertilionidae. In spite 

of this worldwide distribution, from treeline in the north to and includ

ing Australia (Le Souef and Burrell, 1926) and the islands south of 

Tierra del Fuego (Cabrera, 1957), involving a wide spectrum of ecolog

ical n iches , all Myotis appear to have retained the primitive insect iv

orous habits of ancestral ba t s . Size varies from the extremely large 

Myotis myotis, to small forms such as Myotis californicus and Myotis 

yumanensis. As i s true of most genera of vesperti l ionids, Myotis i s 

primarily an old world group. Recent estimates (see Anderson and Jones, 

1967) are that the genus includes some 68 species of which approxi

mately 19 are restricted to the New World and only 4 or 5 are truly 

neotropical (Miller and Allen, 1928). Baker and Patton (1967) have 

clearly "indicated that the number (44) and gross morphology of the 

chromosomes of Pizonvx and in all of the species of Myotis examined 

by them are identical . This evidence plus Hamilton's (1949) report of 

the similarity of structure of the bacula of Pizonvx and Myotis seem to 

support the view that P . vivesi is not generically distinct from Myotis . 

It i s extremely difficult to ignore the other side of the picture. 

As has been shown time and again in this study, Pizonyx does have a 

unique morphology as well as a series of behavioral adaptations that 

are unlike those of any Myotis . The statement that Pizonvx is like any 

other Myotis except for structural adaptations for i t s specialized diet , 

and therefore is a Myotis , seems unjustified. Should such adaptations, 

even though they be incompletely quantifiable, be given less taxonomic 
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weight than the evidence of gross chromosome and bacular similarities? 

As yet no one knows when chromosome complement ceases to be diag

nostic for a given level in the taxonomic hierarchy and the expression 

of the genetic material in the chromosome becomes a better diagnostic 

indicator of taxonomic relat ionships. 

To me it appears that Pizonyx is not jus t another big-footed 

Myotis but i s an evolutionary stage worthy of generic separation from 

the related Myotis . The big-foot results from extreme elongation of the 

phalanges while the big-foot condition found in some Myotis results 

from metatarsal elongation. Its behavioral adaptations for fish-eating 

are unique among Vespertilionidae, as is i ts water metabolism modifi

ca t ions . These alone appear to me to outweight the similarities enough 

that a generic level of recognition is warranted. 



SUMMARY AND CONCLUSION 

Pizonyx vivesi (Menegaux), Family Vespertilionidae, occurs 

on all major and minor islands on the coast of Sonora from San Jorge in 

the north to Islote Cabo de Haro north of Guaymas and most of the i s 

lands of the east coast of Baja California from Islas Encantadas in the 

north to Isla Cayo in the south. Primarily an island dweller, some pop

ulations occur on the coasts of Sonora between Morro Colorado and 

Guaymas; the east coast of Baja California from San Francisquito Bay 

to Pulpito Point; and the environs of Puerto San Bartolome and Punta 

Malarrimo on the west coast of Baja California. On Partida in the 

months of July and August 1963, the population was estimated to be 

about 10,000 to 12,000 b a t s . 

Pizonyx roosts in rock crevices of various types . Day-roosts 

occur in the crevices of cliffs or crevices in surface rocks. The largest 

cliff crevice found (Islote Blanco at San Carlos Bay, Sonora) was 53 feet 

in height, 21 feet in depth and varied from four feet to three inches in 

width. Small crevices accommodating a single bat are commonly used. 

Surface crevices include crevices in surface boulders or rocks, 

crevices formed by the surfaces of various rocks, and crevices in the 

t a lu s . The ta lus contains the greatest number of roos ts . Though several 

islands contain t a lu ses , only ta luses 'a t Partida and Tiburon have 

Pizonyx roos ts . Surface roosts are common on Pond, Partida, and Animas 

I s l ands . 

98 
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Apparently maj or factors, predators and temperature determine 

the presence or absence of Pizonyx in any given crevice. When the 

common rat (Rattus) i s not present on an is land, most crevices may be 

used as roos ts . On islands where the rats are present, Pizonyx occu

pies only the more inaccessible crevices in cliffs. On all is lands where 

the Western and Ring-billed gulls occur the crevices utilized are of 

such dimensions and configurations as to furnish protection from them. 

In the summer, sleep is l e s s profound in the afternoon because 

of higher temperatures in the day-roos ts . Pizonyx react to high roost 

temperatures either by going deeper into cooler portions of the crevice, 

or, in the shallow crevice which is highly affected by insolation, by 

remaining close to the entrance where air temperatures are lower. Some 

grooming is done during the warmer parts of the day or immediately be 

fore emergence. Emergence from the day-roost occurs after total dark-

ness when, within 5 to 10 minutes, all fly out. 

Night-roosts are usually in a shallow surface cave , shallow 

water-floored cave , or on exposed areas of the cliffs. Here Pizonyx 

d iges t s , grooms and s leeps . Some bats fly to the night-roost before 

feeding but the majority utilize the night-roost after feeding. Flights 

in and out of a night-roost can occur during the entire night, but in most 

cases there are only two major feeding periods. 

The body temperature of flying Pizonyx vivesi averages 36.9°C 

+ . 0 3 , range (35.0-38.2) 54. At body temperatures below 32°C these 

bats are inact ive. At such temperatures the various levels of day-sleep 

take p lace . Transitional temperatures between 32°C and 35°C occur 

immediately before and after activity. 
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Temperatures in day-roosts are the result of the interaction 

of many factors including air temperatures, insolation, orientation and 

dimensions of the crevice, and the dimensions of the rocks containing 

the crevice. All crevices are cool during the mornings and large, wes t -

facing crevices remain relatively cool throughout the day. Few day-

roosts reach air temperatures of 32°C or higher in the morning. The ex

ceptions are in small crevices facing eas t and roosts in rocks on the 

beach. In the afternoon temperatures above 32°C are more common. 

These temperatures are found in some talus roosts , small c revices , 

and beach roosts but never in the large cliff c revices . The highest day-

roost temperature recorded, in a crevice formed by rocks along the 

beach of Partida Island, was 35.6°C at 3:00 PM, July 23, 1962. 

Based on the analysis of the contents of 22 stomachs (twelve, 

crustaceans only; three, fish only; three, both fish and crustaceans; 

two, algae; one, empty and one of a young bat , milk) as well as of 

many droppings, it appears that Pizonyx is primarily a crustacean eater . 

Some fish as well as i n sec t s , especially during the early spring, are 

- a l s o taken. Since Pizonyx apparently evolved from a strictly insec t i 

vorous ancestor, it appears probable that crustaceans were first preyed 

upon because of their l ikeness to insects flying over or on the surface 

of the water. Perhaps utilizations of fish as a food source has evolved 

more recently. 

The difference between the time of departure from the day-roost 

and the time of arrival at the night-roost indicates that some bats are 

capable of acquiring a meal in approximately 20 minutes. Though 

Pizonyx were seen several times with a fish in their claws actual 
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capture was not observed. Two main types of feeding flight patterns 

were observed. One, a straight line zig-zagging to the s ides , was rapid 

and involved touching the water lightly here and there . The other ap

peared to be an active pursuit toward a single obj ect with the bat strik

ing the water with greater intensi ty. The uropatagia and claws were 

always wet when the bats were captured as they returned from fishing. 

Small crustaceans and fish scales are often found on them. 

Pizonyx appears to have a reproductive cycle typical of that 

described for various vespertilionids including Myotis lucifugus (Asdell, 

1964). It involves insemination during late summer or fall , delayed fer

tilization with ovulation and fertilization in spring followed by a ges ta

tion period of 55 to 65 days and birth of young between mid-May and 

mid-June. Testicular growth starts in February and slow enlargement 

occurs through June. The tes tes descend late in June; rapid develop

ment occurs through October. Regression is gradual. The smallest 

test icular size measured was January 29, 1963 (Range 5.5 mm-5.9 mm, 

sample size 3 , mean 5.7 + .53) , and largest on October 28, 1963 

(range 9 mm-11.3 mm, sample size 4, mean 9.9 + 2 .30) . Cross sections 

of test icular t i ssue indicate: spermatogonia on February 22, 1963; pri

mary spermatocytes on April 11, 1963; dividing spermatocytes June 17, 

1963; and degenerating sperm on October 13, 1963. Thus it appears that 

sperm must occur from July through September. Testicular size is no 

indication of sperm condition since the largest size occurs when sperm 

are degenerating. Although copulation was not observed, it appears that 

insemination can occur from July through September. 
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Cross sections of ovarian t issue from a bat captured on Febru

ary 21 , 1965 showed a large mature ovum in each ovary and sperm in 

the junction of the uterus and fallopian tubes . All embryos observed 

were in the right horn of the uterus. The smallest were those collected 

on March 29, 1966 (range of crown-rump length 5.0 mm-5.1 mm, sample 

size 2, mean 5 .0 ) . The largest embryos collected were from the period 

May 9-18, 1963 (range 30.1 mm-38.5 mm, sample size 3 , mean 34.1 

+ 10.76). 

The earl iest births recorded were on May 16, 1963. Weight 

and total length of two male bats at birth are: 5.9 grams, 71 mm; 6.2 

grams, 75 mm. Parturition begins the second week of May and occurs 

through the first week of June. The young at birth become attached to 

either of two pectoral t e a t s . Pizonyx remains continuously with the 

young for the initial seven days after birth. At no time was Pizonyx 

seen feeding with i ts young attached. 

Predators of Pizonyx include Ring-billed Gull, Western Gull, 

Common Raven, Duck and Fish Hawks, Barn Owl, Norway rat , Logger

head Shrike and possibly snakes. 

Pizonyx inhabits Partida Island with the Least and Black petre ls . 

In the talus the ratio of bat to Least Petrel to Black Petrel i s 3 :3:1 . 

Roosts adjoin or are shared by Pizonyx and these pet re ls . No mammal or 

snake predators are on Partida Island. The lizard, Cnemidophorus t igr is , 

preys heavily on the eggs of the petrels , especially those of the Least 

Petrel. 

Since Partida has the highest population of Pizonyx vivesi , it 

i s suggested that this island be made a sanctuary and that v is i t s by 
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touris ts , sc ient i s t s , and collectors be limited. It i s necessary that 

introduction of rats and snakes be prevented since their introduction 

would highly jeopardize the very existence of this bat . 
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