This dissertation has been
microfilmed exactly as received 69-12,536

' PATTON, James Lloyd, 1941-
} CHROMOSOME EVOLUTION IN THE POCKET
MOUSE, PEROGNATHUS GOLDMANI OSGOOD.

University of Arizona, Ph.D., 1969
Zoology

University Microfilms, Inc., Ann Arbor, Michigan




CHROMOSOME EVOLUTION IN THE POCKET MOUSE,
PEROGNATHUS GOLDMANI OSGOOD

by
James Lloyd Patton

A Dissertation Submitted to the Faculty of the
DEPARTMENT OF BIOLOGICAL SCIENCES

In Partial Fulfillment of the Requlrements
For the Degree of

DOCTOR OF PHILOSOPHY
WITH A MAJOR IN ZOOLOGY

In the Graduate College
THE UNIVERSITY OF ARIZONA

19609



STATEMENT BY AUTHOR

This dissertation has been submitted in partial
fulfillment of requirements for an advanced degree at The
University of Arizona and is deposited in the University
Library to be made available to borrowers under rules of
the Library.

Brief cuotations from this dissertation are allow-
able without speclal permission, provided that accurate
acknowledgment of source is made, Requests for permission
for extended quotation from or reproduction of this menu-
scrivt in whole or in part may be granted by the head of
the major devartment or the Dean of the Graduvate Coliege
when in hils Judgment the proposed use of the materlal is
in the interests of scholarship. In 211 other instances,
however, permission must be obtained from the author,

SIGNED: %{\}M & ‘.@ cg:kb‘mf\,



ACKNOWLEDGMENTS

Deepest gratitude is extended to Dr, Willliam B.
Heed under whose guidance this study was initlated and
completed., Apprecilation is also gratefully glven to Drs.
Charles H. Lowe, Wayne R. Ferris, Everett H. Lindsa&, and
Donald L. Bryant for critically evaluating the manuscript.
Special acknowledgment is due Drs. Oscar H, Soule and
John W. Wright for aid in the field and for sound blologlcal
advice, The field aid of Messrs. Robert L. Bezy, Eldon J.
Braun, Charles J. Cole, Alfred L. Gardner, G. Clay Mitchell,
and Michael D. Robinson 1s also appreciated. Dr, Richard
S. Felger ailded in the identification of plants.

113




TABLE OF

LIST OF ILLUSTRATIONS
LIST OF TABLES . . .
ABSTRACT . . « « « &
INTRODUCTION . . . &
METHODS AND MATERIALS
RACIAL, CHARACTERISTICS

CONTENTS

Peropgnathus goldmani-e« . .
Karyotyplc description
Diagnosis . . .
Geographic distributlon
‘Ecological distribution

Perognathus goldmani-g . .
Karyotyplec description
Diagnosls . .
Geographic distribution
Ecological distribution

Perognathus goldmani-y . .
Karyotypic description
Diagnosis . . .
Geographic distribution
Ecologlcal distribution

Perognathus goldmani-~é . .
Karyotypic description
Dlagnosis . . .
Geographic distribution
Ecological distribution

Perognathus goldmani-e¢ . .
Karyotyplic description
Diagnosis . . .
Geographlc distribtuion
Ecological distribution

Perognathus goldmani-g . .
Karyotypic description

iv

L L] * * [ 2 L L ] *® L ] L ] L ® L ] [ ) L) . L] L ] [ ] ® -« L) - E L] L L]

* L] L L) L L ] ® L ] . L ] ® [ ] . * - - L] L) L) L [ ) L] L) L ] - L] ®

. ® L L [ ] L] * L) * [ ) L) » L) L ) L] L ] L) L ] L L d * - L] ® - L] ® -

. L] . - L) . L] L ] L) - [ ) L) * [ ) [ ] . * [ ] - L) * L ] [ ] * - - e -



TABLE OF CONTENTS--Continued

Diagnosis

Geographic distribution
Ecological distribution

Perognathus artus .

Karyotypic description

Diagnosis

CHROMOSOME PHYLOGENY

DISTRIBUTION PATTERNS .

ECOLOGY AND POPULATION DYNAMICS
- MORPHOLOGICAL TRENDS

DISCUSSION . « &
SPECIMENS EXAMINED
LITERATURE CITED

L]

*

L] . L] L ] L L]
L ) - * * * *
L] L ] L] * L L
L] L] L] [ ] [ ] )
L 4 L 4 o * * -
L ] ®: @ L] [ ] .
[ ] *® L] [ ] L L ]
[ ] e o L] L] ]
o L ] L] L ] L ] L]

L] L ) L L] * L] . L ] L

Page
25

26
27

27
29
34
36
L2
L8
61
64




LIST OF ILLUSTRATIONS

Flgure

1. Distribution of Perognathus goldmani in Sonora
and Sinaloa, Mexico, indicating known range

13,

14,

of each chromosome race (hatching) . . .

Page

*

Karyotype of Perognathus goldmanl-racect.. . + . 7

Karyotype of Perognathus goldmani-race « and
Perognathus goldmanl-race 6 hybrid. . . .

Map of the Rio Mayo and adjacent Rio Cuchijaqui

drainages in southern Sonora, Mexlico,
detailing localities and sample slzes for
three chromosome races of P. goldmani .

Map of the Rlo Fuerte drainage 1n southern
Sonora. and northern Sinaloa, Mexlco,
detalling localities and sample sizes
for three chromosome races of P, goldmani

Karyotype of Perognathus goldmani-race‘p o o

Karyovype of Perognathus goldmani-race y . .

Karyotype of Perognathus goldmani-race & . .

Karyotype of Perognathus goldmani-race € . .

Karyotype of Perognathus goldmani-race d . .

Karyotype of Perognathus artus . « « « ¢ o

Diagrammatic chromosome phylogeny of the
slx chromosome races of P. goldmanl . .

Diagrammatic cross-section of the Rio Cuchi-
jaqul and adjacent area at 12 miles east
of Alamos, Sonora, Mexico . « « ¢ ¢ o &

Allopatric interpretation for the origin of
the chromosome races of P. goldmani . .

vi

. 9

. 10

. 11

013
. 16

19
22

. 2k
. 28

. 32

. 39

55




LIST OF TABLES

Table Page

1. Summary of morphologlcal characteristics
of contiguous populations of races y
and « in the vicinity of Navojoa, Sonora, ‘
hI eXi co L LJ L J [ ] [ 4 * L] * L ] * L ] L * * L] L * [ ] L ] I"LF

2. Summary of morphological characteristics
of contiguous populations of races
and & south of Alamos, Sonora, Mexlco . . . U5

3. Summary of morphologlical characteristics
of contiguous populations of races «,

6, and g in the viecinity of El Fuerte,
Sinaloa, MEX1C0 « o o o o o o o o o o o o o U6

vii

@




ABSTRACT

Six chromosome races are descrlibed for the pocket

mouse, Perognathus goldmani Osgood. The specles inhablits

a relatively restricted geographlc range from northeastern
Sonora, Mexlco, south into northern Sinaloa, Mexico, within
thornscrub and short-tree forest communities., Two lines

of evolution from an hypothetical ancestral arrangement
account for the chromosome variants. One lineage involved
the formation of a single race via a perlicentric inversion
in a small autosome; the second involved the formation of
five races through a serlies of four autosomal centric
fusions and a pericentric inversion in the X-chromosone..
There is a sequential relatlonship between the present
geographic distribution and the phylogenetic position of
the races, with the more ancestral at the northern and
southern geographlic margins and the more derived in the
interlor of the species range, Races exhiblt contiguous
ellopatry, as contact between adjacent races ls established
along major rivers. No localitles of sympatry between
races are known, and only three individuals of hybrid origin
between any two races have been found. Migration and pre-

sunably gene flow between adjacent races 1s apparently at a

viil



ix
minimum, Physiographic factors (rivers) and ecologlcal
factors (riparian communibies and the competitive sibling
species, P. artus Osgood) combine to form a barrier to
dispersal. An allopatric interpretation for raclal for-
mation and a sequence of historlcal migration patterns

and ecological shifts are hypothesized,



INTRODUCTION

Pocket mice of the heteromyld rodent genus

Perognathus provide unusual promise for the demonstration

o1 phyletic evolution based on comparative chromosome
characteristics. Within the seventeen specles examined
in depth to date, aiploid numbers are found to vary between

34 (P. hispidus) and 56 (P. amplus and P. Llongimembris),

and only two species are currently known to have indis-
tinguishable karyotypes (Patton 1967a, b, unpublished data).
Moreover, an extensive geograpﬁic survey of each specles
has revealed numerous cases of intraspecific chromosomal
variation, including intrapopulation polymorphism (P.

balleyi) and monomorphic chromosome races (P. penicillatus,

P. pernix, P. goldmani, and P. amplus). Some of these
latter races correspond to currently recognized subspeciles,
- but others permit recognition of differentistion not

previously assessed by more conventional systematic methods.

Perognathus goldmani Osgood, although considered
taxonomically monomorphic. is characterized by an assemblage
of six allopatric chromosome variants. The specles 1s
prevalent in thornsecrub and short-tree forest habltats

from extreme northeastern Sonora in the Rio Yaqul dralnage
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through the coastal plains of Sonora into northern Sinaloa,
in northwestern lexico. Little knowledge is avallable
concerning biological aspects of the specles, and only a
single report with depth has been published since its
original description by Osgood (1900). This reporﬁ (Ander-
son 1964) deals with the systematic status of the specieé
and a slbling specles, P. artus Osgood. Although the |
report concerns geographic variation, 1little information
regarding population dynamiecs, ecology, and history is
provided.

The present effort is an attempt to document the
‘phylogenetic characters and interpret historical relation-
ships between the chromosome races of P. goldmanl, and also
thelr relationshlp with g; artus. This 1s done through an
interpretation of the origin (historical influences) and
mechanisms of chromosomal change, considering genetic
consequences, geographic distribution, and ecological
relationships. The present study may clarify the adaptive
significance of different chromosome combinations and thelr

possible role in evolutionary divergence.



METHODS AND MATERIALS

A total of 319 specimens of P. goldmeni (177 males,
142 females) from 47 localities within the Mexican'states
of Sonora and Sinaloa were trapped allve for the present
analysis. All indivliduals were identifled by the pelage
and cranial criteria of Anderson (1964). Conventional
museun specimens of all animals have been prepared, and the
majority ere deposited in the collection of memmals, Depart-
ment of Biologlcal Sclences, The University of Arizona,
Tucson, See list of specimens examined below for museuun
catalogue numbers énd localities,

Metaphase chromosomes of dividing bone marrow cells
were prepared using the in vivo colchicine-hypotonlic citrate
sequence described elsevhere (Patton 19672). Determination
of diplold numbers, fundamental numbers, and chromosone
morphology was made by standard analytical procedures (Bender
end Chu 1963, Patton 1967a). An average of 15 cells wvere
exemined per individual (a total of 4785 cells examined).
Greater than 87.5 per cent of all cells belonged to the modal
count chosen as the dlploid number for each race. Karyotypes
were prepared from photomicrographs. Autosomes are grouped

into morphological classes to facilitate conparison of the

3
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chromosone variahts. These aré: - Group A, metacentrics and
submetacentrics; Group B, "rabbit-ear" acrocentrics (termi-
nology after Leven, Hsu, and Stich 1962); and Group C,
acrocentrics. The sex chromosomes have been classified
separately. Members of Group A are individually recognizable,
and have been designated by subscripts indlcatlive of their

point of origin in the chromosome phylogeny.



RACIAL CHARACTERISTICS

For present purposes, each chromosome race is
designated by Greek letter. The order of the designationg
in no way indicates closeness of relationship, but merely
the sequence in which each chromosomal variant was dlscovered.
Only two localities are known from which intergrades between
any two races have been found. No localltles of sympatrlc
contact between adjacent races are known. FEach race 1s
essentially monotyplc, therefore, and can be defined chromo-
somally, ecologically, and geographically. The overall
geographic distribution of the species and the six races

i1s shown in Fig. 1.

Perognathus goldmani- o

Karyotyvic description. A karyotype representative

of this chromosome race has been presented elsewhere (Patton
1967a). The diploid number is 52 and the fundamental number
(FN) 54. According to the previously established nomen-
clature, the chromosomes can be arranged as follows (Fig. 2):
Group A: 2 palrs of medium submetaoentrios (desig-
nated A, and Ay, respectively).

Group B: 1 pair of Yrabblt-ear" acrocentrics.




SONORA

CHIHUAHUA

Fig. 1. Distribution of Perognathus goldmani in
Sonora and 3inaloa, Mexico, indicating known range of
each chromosome race (hatching).




A K‘ I“ | .o

Ay
B“

c BABANAGRAQOR AT
40 AN 00 AA QAR AN

QA A0 A 0N AR BA A»
ae

Flg. 2, Karyotype of Perognathus goldmani-race «.

-~ Male. JLP 1656. 17.5 mi. S. Alamos, Sonora, Mexico.
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Group C: 22 palrs of acrocentrics grading in size
from large to small.
X: large acrocentric.
Y: small acrocentric.. __
Diagnosls: The significant:features of this karyo-
type when compared to those of other races include: (1)
_ 2n=52, FN=54; (2) Group A blarmed elements A, and Ay; and
(3) the acrocentric X-chromosome. Three hybrid individuals
between races « and & have been examined from two localities
(20 miles south of Alamos and 1 mile east of Press Josepfav
Ortiz). These individuals are karyotyplcally intermediate
between the two races (2n=51), as would be expected (Fig. 3);

Geographic distribution. Members of thls race

(N=174) have been trapped from 32 localities in southern
Sonora.and northern Sinaloa. Distribution 1s sharply
delimited by the major rivers in the area (i.e., Rio Mayo,
Rio Cuchijagui, and Rio Fuerte), and contact with adjacent
races 1s known from several localitlies along each of these
streams., Contigulty 1s evidenced with Race-y on the north
élong the Rio Mayo as far east as Presa Hocuzarl, with Race-d
elong the Rio Cuchijaqul to the east and south of Alamos,

and with Race-g elong the Rio Fuerte on the south, presumably
from its mouth to the junction with the Rio Cuchljaqui (Figs.
i1, 4, and 5). |

Ecologleal distribution. The race primarily inhablts

thornscrub (i.e., thorn forest of Gentry 1942 and Leopold
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Fig. 3. Karyotype of Perognathus goldmani-race o
and Perognathus goldmani-race & hybrid. Female, JLP 1712,
Ca. mi. E. Presa Josepfa Ortiz (by rd.), Sinaloa, Mexico.
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Fig. 4. Map of the Rio Mayo and adjacent Rio
Cuchi jagqul drainages in southern Sohora, Mexicc, detalling
localities and sample sizes for three chromosome races of
P. goldmani. ;
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Fig. 5. Map of the Rlo Fuerte drainage in southern
Sonora and northern Sinaloa, Mexico, detailing localities
and sample sizes for three chromosome races of P. goldmani.
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1950) around Navojoa and south along the coast. This thick
scrub, dominated by thorny leguminous trees and tree and
shrub cacti, grades into short-tree forest (Gentry 1942) to
the east in the foothills of the Sierra Madre Occldental.
Fully-developed short-tree forest communities, reabhing
heights of over 60 feet, are restricted to north and west
facing slopes as well as cenyon bottoms. The majority of
the vegetation assemblages in thls area mépped as tropical
deciduous forest (=short~tree forest) by Leopold'(1950)
actually have a conslderably more xeric and stunted appear-
ance.

In all areas, the specles 1s most abundant in the
soft alluvial soils, but is uncommon in riperian communitles,
elong river terraces, or on rocky slopes. Throughout the
range of P. goldmani away from the coastal areas, the specles
‘1s almost completely replaced in riparian communities and in
the more mesic, fully-developed short-tree forest by the

sibling specles, P. artus.

Perognathus goldmani-A

Karyotypic description. The diploid number is 56,

the fundamental number is also 56. The complement (Fig. 6)
can be described as follows:
Group A: 1 pair of small metacentrics (designated
Al)o

Group B: 1 pair of "rabbit-ear!" acrocentrics.
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Fig. 6. Karyotype of Perognathus goldmani-race g.
Male. JLP 992. South bank Rio Fuerte, ca. 1 mi, W, Presa

Miguel Hidalgo, Sinaloa, Mexico.




14

Group C: 25 palirs of acrocentrics grading in size

from large to small.
X: large submetacentric.
_ Y: small acrocentric.

Dlagnosis. While the chromosome complements of the
other five races are quite similar, P. goldmani-g 1s
strikingly distinct in several aspects. In addition to
having a higher fundemental number (56 instead of 54), it
can be distingulshed by the Single small palr of metacentric
Group A autosomes (chromosome A1) whilch 1s not present in
any other race. The large submetacentric X-chromosome is

the same as in races ¢, 6, and Y-

Geographic distribution. The race (N=36) has been
trapped from six locallitlies essentlally covering the entire
range of P, goldmaeni south of the Rio Fuerte in northern
Sinaloa (Flgs. 1 and 5). The loczlity near Choix represents
the most eastern point and that near Verdura the most south-
ern point of the distribution of the specles, as mapped by
Anderson (1964). Contact is made between races }j énd o
along the lower Rio Fuerte eastward to its Junction with the
Rio Cuchijaqui, and between races g and & from that point
farther to the east along the upper Rlo Fuerte.

Ecological distribution. The general habitat is

thornserub resembling short~tree forest (Gentry 1942 and

R. S. Felger, persbnal communication) from Los Mochis south
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élong the coast, grading into xeric aspects of the tropical
deciduous forest to the east in the upper Rio Fuerte valley.
The lower reaches of this valley, as well as that_of the
adjacent Rlo Sinaloa valley, are currently under extensive
agriculture, Moreovéf, large areas within the troplical
deciduous forest have taken on scrub appearances because of
agricultural or overgrazing disturbances. The specles 1s
uncommon in completely disturbed sites, but is very abundant
"in the loose, clay solls of areas with more natural vegetation.
In the areas east of Choix and south of Verdura, P. goldmani
is replaced by P. artus, even though the forest and scrub
habitats are continuous. The replacement of P. goldmani
by P. artus away from the coastal plain is correlated with

shifts in humidity and vegetation (Anderson 1964).

Perognathus goldmani-y

Karyotyplic description. The diploid number is 52,

the fundamental number 54%. The karyotype (Fig. 7) can be
described as follows:
Group A: 2 pairs of medium submetacentrics (desig-
nated A, and Ay, respectively).
GroupbB: 1 palr of "rabbit-ear! acrocentrics.
Group C: 22 palrs of acrocentrics grading in size
from large to small.
X: -large submetacentric.

small acrocentric.
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Fig. 7. Karyotype of Perognathus goldmani-race ¥
Female. UA 15901. 16 mi. N, Navojoa (by rd.), Sonora,
Mexico.
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Diaanosis. The karyotypes from sempled individuals
are ldentical to those belonging to Bace~x, except thét the
X~chromosome of Race-y 1s a large submetacentric and that
of Race-x 1s a large acrocentric. Both races have the same
nunber of Group C autosomes and the same two pairs'of Group
A blarmed elements (chromosomes A, and Ah)'

Geographic distribution. The race (N=44) is known

from six populations ranging from Presa Alvaro Obregon north
of Cuidad Obregon, south and east of the Rlo Yaqul to the
north bank of the Rio Mayo from Navojoa to at least Tepzhul
(Figs. 1 and 4)., The race presumably extends eastward into
the foothllls of the Sierra Nadre Occldental along the
Sonora~Chlhuahua border, the eastern edge of the specles
fange. Contact 1s established with Race-x along the Rio
Mayo from NavoJjoa to Presa Mocuzari. Assumed contact is
also made with Racg—é cast of Presa Mocuzarl along the
upper BRlo Mayo. The northern distributional linrits and
consequently contact points with Race-e are unknovm at

present.

Ecological distribution. Habltats of the race to
the north of the Rlo Mayo are continuous in kind and
composition with those occupled by Race-x to the south of
this river, However; around Presa Obregon, the specles
(and race) departs radically from the more typlcal southern
habitat conditions. In thls area rocky solls, particularly

on low incline slopes, are the characteristic habiltat for
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" the specles. The vegetation of the general region of the
Blo Yaqul valley 1s included in the Foothills of Sonora
Section of thé Sonoran Desert (Shreve and Wigglns 1964)
and is characterized by heavy stands of trees and shrubs,
the specles composition of which is indicative of strong

thornscrub influences from the south.

Perognathus goldmanl- 6

Karyotyplc description. The diploid number is 50,

the fundamental number 54. The karyotype (Fig. 8) can be
described as follows:

Group A: 2 palrs of medium submetacentrics (desigf .
nated A, and Ay) and 1 pair of large sub-
metacentrics (designated A5).

Group B: 1 palr of "rabblt-ear" écrocentrics.

Group C: 20 pairs of acrocentrics grading in size
from large to small,

X: large acrocentric.
Y: small acrocentric.

Disgnosis. The chromosome complement is most simllar

to that of Race~x. Both contain the large acrocentric X-
chromosome and the A, and Ay blarmed elements of Group A.
Race-0, however, possesses an additional Group A biarmed
pair (AS)' lacks two pairs of Group C acrocentrics, and has

a lower diploid number.
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Fig. 8. Karyotype of Perognathus goldmani-race 8.
Male. JLP 1040. South bank Rio Mayo at Las Panelas,

Sonora, Mexico.
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Geographic distribution. Individuals of the race

(N=53) have been examined from six localitiles, The race is
}estricted on the north and northiwest by the RBio Mayo, to
the west by the Rio Cuchijaqui (and Presa Josepfa Ortiz),
and to the south by the Rio Fuerte (and Presa Higuel
Hidalgo). Extension eastward into the foothills of the
Sierra Madres between the headwaters of the Rio Mayo and
Rio Fuerte is presumed (Figs. 1, 4, end 5). The range of
the race abuts those of Race-y albng the upper Rio Mayo,
Race-a.alqng the Rlo Cuchijaqui, and Race-g along the
upper Rio Fuerte. Contact with Race-a Between the Rlo
Mayo and Rio Cuchijaqul 1s presumably along the Rlio Tapelos.
As mentioned above, hybrids are known between raées o and §
from two localities of contact along the Rlo Cuchljaqui.

Ecological distribution. The race is confined

almost exclusively to short-tree forest habitats throughout
its kxnown range, except for disturbed areas within that
forest which provide a definite scrub appearance., The
animals are very abundant in soll typesvranging from soft
clay alluvium to loose solls with scattered small rock
material. Again, the specles is uncommon in riparian
communities or agriculturdl areas. Within the former

habitat, replacement by P. artus is very pronounced.
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Perognathus goldmenl- e

Karyotypic description. The diploidvnumber is 54,

the fundeamental number is 54, The karyotype (Fig. 9) can
be described ss follows: | ‘

Group A: 1 pailr of medium submetacentrics (desig-

nated A,).
Group B: 1 pair of "rabblt-ear" acrocentrics.
Group C: 24 pairs of acrocentrics grading in size
from large to small.
X: large submetacentric.
Y: small acrocentric.

Diegnosis. The kéryotype 1s most similar to those
of races y and 6, but is distinguished by a higher diploid
number, the single Group A aubosome (Az), and two additional
Group C acrocentric pairs. The large submetacentric X-
chromosome 1s the same es in Treces B ¥ and 4.

Geographic distribution. The rece (N=7) is knoun

_ dnly from two major localities (Tonichi end Moctezuma), both
at the extreme northwestern'edge of the specles range in the
middle Rio Yaqul and Rio Moctezuma valleys. Presumably the
rece as well as the specles is restricted on the west by
several small mountaln ranges, and thelr charscteristic
desertscrub vegetation. The mgst effective barrier on the
north is the Sierra de Nacozari (Findley 1967). The ecastern

extension of both the race and the specles 1s undetermlned
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Flg. 9. Karyotype of Perognathus goldmani-race ¢.

Female. UA 15632, Ca, 1 mi. S. Tonichi (by rd.), Sonora,
Mexico. _
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~ at present, snd at least the species may enter Chihuahua
following tributaries of the Rio Yaqui (i.e., Rio Harros
and Rlo Papagochic)., Contact to the south with Race-y
must 1lie between Tonichi and Presa Obregon. Here, the
nmost effectlive barrier is probably.the lack of continuous
favorable habltat. |

Ecological distribution. Unlike more typical

situations to the south, P. goldmeni in the Rio Yaqui basin
is restricted to rocky slopes and rock-strewn pavements
(Findley 1967) in which the vegetation is a mixture of
desertscrub elements from the north and west and thornscrub
elements from the south (Shreve and Wiggins 1964, Wright
1967). The region is placed within the Foothills of Sonora
Section of the Sonoran Desert by Shreve (Shreve and Wiggiﬁs
1964). The presence of the desertscrub pocket mouse, P.

penicillatus, in the more rock-~free alluvisl solls is

perhaps a major factor for the shift in habitat by P. gold-
meni onto rocky slopes. Presumably the northern extenslon
of the specles is restricted by the loss of sultable habitat
in the Slérra de Nacozarl and north, as well as contact with

the saxlcolous xXerophyllic pocket mouse, P. intermedius.

Perognathus goldnanl- 0

Karvotypic description. The diploid number is 52,

the fundamental number 54. The karyotyve (Fig. 10) cen be

described as follows:
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Fig. 10. Karyotype of Perognathus goldmani-race O.
Male. UA 15907. 1 mi. N. Huachinera (by rd.), Sonora,
Mexico.
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Group A: 1 palr of medium submebacentrics (desig-

nated Az) and 1 pair of large metacentrics
(designated A3).
Grdup B: 1 palr of "rabblt-ear" acrocentrics.
Group C: 22 palrs of acrocentrics grading in size
from large to small.
X: large subnmetacentric.
Y: small acrocentric.

Diagnosis. The karyotype i1s nearly identlcal to
that of Race-~y, having the same dlploid number, fundamental
number, and numbers of each group of autosomes, as well as
the submetacentric X-chromosome, Distinction can be easily
seen between the two races, however, by examination of the
Group A blarmed elements. BRace-6 has two palrs of obviously
unequal size while Race~) has two palrs of equal size. One
of these elements (chromosome A2) 1s shared by both réces.

Geographic distribution. The meager sample (N=2)

of the race was obtained from two localities, both near the
Sonoran town of Huachinera in the extreme upper Rio Bavispe
drainage (Fig. 1). These localities represent notable
extensions (75 miles) in the range of g.}gg;ggggl and .
extend 1ts range to 1ndlude a drainage system previously
unknown for the specles (see map, Hall and Kelson 1959: 502,
and discussion in Findley 1967). Both the race and the

species proper are probably restricted to the Rio Bavispe



26
valley because of the surrounding high mountains to the
east, south, and west, and general absenﬁe of sultable
habitat outside the immediate valley floor. BRace-6 may
represent a geographlic isolate of the specles, as l1ts
habitat is not continuous throughout the Rilo Bavispe
valley. Contact with Race-¢ to the southwest is, there-

fore, lmprobable,.

Ecological distribution. At Huachlinera, Bace-@

was trapped within a2 Prosopis-Juniperus monosperma assocl-

ation on the pebbly solls of the river terrace. At Aribabi,
the characteristic habitat is lower oak woodland within the
broad, middle elevation valleys. Here, the fine sandy soll
1s continuously interrupted with abundant rock ﬁaterlal
scattered throughout the thin soll 1a&er. At both locallties
the rece was assoclated with the predouninantly woodland and

riparian specles, Peromyscus boylel.

Peropnathus goldmani is seemingly limited in this

extreme northern part of its range by xerlc commuﬁities
and hence is restricted to riparian aessoclations and the
lower montane woodlands. The inhabltation of both higher
elevations and thelr concomitant vegetation assemblaées

1s typical for the more subtroplcal species of vertebrates
which meet the desert in the northérn parts of thelr range

(Martin 1963).






