





Third lssue..........

Here we go with PEROMYSCUS NEWSLETTER Number Three. Response to the
first two issues has been enthusiastic. The number of contributed
entries for this issue is the largest yet and our mailing fist
continues to grow. Thank you for your support and encouragement!

In this issue we are updating and correcting the gene lists for P
maniculatus and other members of this species group. These lists,
organized into tables, are given on pages 14 through 17. Lists of
known loci in P. boylii, P. truei and P. leucopus were given in PN
#2. Gene listings for other species will appear in future issues.

The late Dr. Ralph R. Huestis of the University of Oregon is featured
in our "Peromyscus Pioneer"” sketch. For this section we relied
heavily upon Robert D. Clark's Ralph Huestis: Teacher, Naturalist,
Scholar, Administrator (1982. University of Oregon Foundation. 36
pages). Sue O. VanOoteghem graciously provided us with a copy of this
biography. Information was also extracted from "Francis B. Sumner
and the Evolutionary Synthesis" by William B. Provine (1979. In
Studies in the History of Biology 3:211-240). Mr. Keith Richard of
the University of Oregon Archives and Dr. Ruth W. Anderson of the
Dental Biochemistry Department of the Oregon Health Science
University at Portiand also generously provided details. Our personal
correspondence with Dr. Huestis during the 1960's was helpful as
well.

i11A provisional scheme of symbolic nomenclature to indicate
karyotypes known in Peromyscus is included for the first time in this

issue (See p. 20). Dr. C. William Kilpatrick and his associates
kindly contributed their tables and references to this effort.
Modification and refinements of this system, undoubtedly, will be

adopted to include chromosomal variants (pericentric inversions,
etc.) within species. Oscar Ward is coordinating this project!!:

PEROMYSCUS NEWSLETTER is not a formal journal and information in it
should not be cited without permission of the individual contributor.
Reports in PEROMYSCUS NEWSLETTER do not constitute "publication" in
the usual academic or scientific sense. For this reason we encourage
informal entries reporting work-in-progress, tentative results,
stocks of Peromyscus on hand and other information which may not be
appropriate in a formal journal. Entries in the newsletter are given
verbatim and edited only for length and consistent format.

We hope you enjoy and benefit from PN #3 and we look forward to your
contributions, comments and suggestions.

w. D. D.









NEWS AND COMMENT

Dugway Colony Records: Dr. Harold Egoscue has generously
provided us with <color slides of some of the Peromyscus coat
color mutations he identified when he was located at the Dugway
Ecology Laboratory. These slides will be available in our
resource file at the South Carolina Peromyscus Stock Center.
During the twenty or more years his extensive deermouse colony
was in existence he accumulated considerable data on reproductive

performance which he retained. This data set may be of interest
to some of our readers. Anyone who has an interest in this
information should contact Dr. Egoscue at PO Box 787, Grantsville
UT 84029.

W. E. CASTLE'S PEROMYSCUS SPECIMENS. For a brief period between
1907 and 1912 the famed mammalian geneticist W. E. Castle
collected P. leucopus from sites in New England with the
intention of analyzing the "ammodytes" and other color variants.
These studies were largely wunproductive and were abandoned.

However, he made a number - of study specimens of the animals.
About 1969 we obtained some of these specimens from one of his

former students, Dr. Clyde Keeler. Al though they are not
particularly well preserved, they may be obtained from the South
Carolina Peromyscus Stock Center on loan for biological or

historical research purposes.

FRESH OR FROZEN TISSUES NEEDED............ Bitl Kilpatrick
needs live specimens or frozen tissues of animals representative
of the following taxa: Podomys, Isthmomys, Habromys (except H.
lepturus), Neotomodon and Haplomyiomys (except P. eremicus and P.

californicus). These are needed for electrophoretic studies. In
addition, he is in the process of building a DNA collection for
DNA hybridization studies and is in need of live specimens of
peromyscine-neotomine rodents. if you are able to assist Dr.

Kilpatrick, he may be <contacted at the Department of Zoology,
University of Vermont, Burlington VT 05405. (See his entry in
this newsletter)

Collection Data Sheet. We are again enclosing an updated
version of the data sheet for Ann Baker. She will greatly

appreciate any data you can obtain for her.

DO WE NEED A FORUM SECTION IN THE NEWSLETTER?

Several readers suggested that the newsietter should contain
an open letter forum where issues of interest to
peromyscologists could be discussed. The opportunity to engage in
written dialogue would be provided. Some topics, e.g. Mike
Carleton’s systematics of peromyscine rodents, could be explored;
or useful hints or suggestions about methodology, techniques,
terminology, etc. could be exchanged. Should it be "deermouse" or
"deer mouse"?
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X We have have been informed by his daughter, Marilyn x
X Huribut, that Dr. Paul A. Moody died this past August X
X at age 83 after a brief illness. Dr. Moody served for X
X many years on the faculty at the University of Vermont.
X As he mentioned in his letter quoted in PN #2, Paul X
X Moody was one of Lee Dice's first graduate students. X
X He was also among the very first to apply immunology X
X to problems of systematics and evolution. Dr. William X
X Kilpatrick has graciously offerred to assist with a x
X biographical sketch of Dr. Moody in a future issue of X%
X our newsletter. X
x X
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inbred 1line development. Progress continues in the
development of inbred Peromyscus. George Smith of the Department
of Pathology, UCLA Medical School, now has a line of sib-mated P.
leucopus to the eighth generation, which he reports is more
fertile than at generation five and six. He has another P.
leucopus line to the seventh generation of sib-mating. He is
maintaining other lines with |limited crossing between lines.

At last report (Sept. 86) several lines of P. maniculatus at

Jackson Laboratory at Bar Harbor were breeding at the 14th
generation of sib mating or better. According to Muriel Davission
no decision has been made as to whether Bar Harbor will continue
to maintain Peromyscus or make their limited stocks generally
available.

X X X X

Scott Wright who was formerly at the University of
Connecticut working with Lyme disease in P. leucopus has moved to
the Department of Infectious Diseases, University of Florida at
Gainesville.

Jack Hayes has undertaken graduate work with Mark Chappell
at U.C.-Riverside. His dissertation research will focus on
physiological adaptation of P. maniculatus to high altitude.

x X X X

Chromosome Nomenclature. We are still seeking a convenient
way to symbolically present in tabular form the cytogenetic
variation known within the genus Peromyscus. Oscar Ward has been
working on this project. A scheme devised by William Kilpatrick
is given on page 21 of this issue. We welcome modifications or

suggestions, with view to arriving at a generally agreed upon
system. Any ideas???



Sallie Whitmore at Research Triangle Institute in North
Carolina has recently established a random bred colony of
Peromyscus from animals obtained from the N.C. State University
colony. She is currently running biochemical screens on their
foundation stocks. She also reports a variant which converts the
yellow hair pigment to white and has longer than normal guard
hairs. A litter of three with the phenotype was born in the
colony. .

PHYLOGENETIC TREES. For the September issue of PEROMYSCUS

NEWSLETTER we hope to include one or more phylogenetic trees
reflecting the current thinking, be they phyletic or <cladistic,
about the proper alignment and evolutionary relationships within
Peromyscus (sensu lato or whatever). These trees could be based
on chromosomal, morphological, electrophoretic, DNA hybridization
or other data. Ultimately, we would hope to have a consensus tree
we could feature on the cover a few issues further down the road.
Your contribution of a tree diagram to the next issue will be

appreciated. It will be reproduced without modification.

We plan to feature Lee R. Dice in our next "Peromyscus
Pioneer"” sketch. Many of us working with Peromyscus today are
"academic children and grandchildren®” of Dice. Any biographical
material you may have to contribute to this sketch will be
greatly appreciated. In particular we are interested in obtaining
or reconstructing a list of Dice's numerous graduate students and

the dates during which they worked with him.......

..... and speaking of Dice's former proteges, we recently

learned that ©Dr. T. T. Liu who worked with Dice in the late
1940°s and early 1950's is now Professor of Human Genetics at
Fudan University at Shanghai. After Liu returned to mainland
China in the 1950's his whereabouts was not generally known in
this country. Much of Liu‘s Peromyscus work involved measuring
genetic reproductive isolation, using P. maniculatus and P.

polionotus hybridization as a model.

X X X X X

When is a lab animal not a lab animal? See Jack Cfanford's
entry (p. 27).

x X X x x

DEADLINE for entries in PEROMYSCUS NEWSLETTER Number Four is
31 July 87. PN #4 will be issued in September.












PEROMYSCUS

PIONEER
Ralph R. Huestis
1892 - 1969

Among the more prominent early Peromyscus workers was Dr.
Ralph R. Huestis of the University of Oregon. His genetic
research with deermice bridges the period between F. B. Sumner’s
classic studies of the 1920s and the heyday of Lee R. Dice in the
1940s and 50s. From 1925 until his retirement in 1962 Huestis

maintained a Peromyscus colony and conducted field and laboratory
investigations of genetics, evolution and physiology of these
animals. Several mutant varieties of deermice maintained today
are directly descended from variants that Huestis first
recognized.

Ralph Huestis was born in Bridgewater, Nova Scotia, January
14, 1892. His father was a Methodist minister. When Huestis was
about 10 years old his family moved to the smail town of Red
Deer, Alberta, where he spent much of his youth. He compieted a
program at McDonald Agricultural College in Quebec and in 1914
received his B.S. degree in agriculture from McGill University.
Upon graduation he served four years during the First Worild War
in veterinary service with the Canadian Expeditionary Force. At
the conclusion of the war he married Geraldine Parke, a girl from
his hometown, and shortly afterward entered graduate school at
the University of California. He completed a masters degree in
1920, writing his thesis on Drosophila genetics which at that
time was coming into vogue. While at Berkeley he became
acquainted with Roy Clausen and Ernest Babcock who were active in
plant genetics. At this point Huestis applied for and received
an assistantship to work toward his Ph.D. with Francis Sumner at
the Scripps Institution at LaJolla.

Sumner had been engaged in studies of environmental
influences on inheritance of <coat <color and other traits in
Peromyscus maniculatus, approaching the problem from a lamarkian
point of view. Huestis undertook a parallel study wusing P.
eremicus. Huestis’ experiences with geneticists at Berkeley

predisposed him toward a mendelian explanation for the variations
observed in natural populations. He demonstrated (Huestis, 1925)
that a multifactoral gene model was adequate to account for the
inheritance of variations in P. eremicus. This may have been a
major factor in influencing Sumner eventually to. reject
lamarkianism. (See PN #2)

In 1924 Huestis was awarded the Ph.D. degree from Berkeley,
and soon accepted a position in the Zoology Department at the
University .of Oregon at Eugene where he spent the remainder of
his academic career. At Oregon Huestis had a demanding teaching

commi tment, but he <continued <conducting investigations with
Peromyscus and published several papers despite an environment
where research was discouraged and he was provided little
support. Some of his early work was in collaboration with Harry

Yocum (1928), his department head. By the mid-1930s he was joined
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by Elizabeth Barto, who became his assistant. During the years
between 1934 and 1938 Huestis and Barto described several new

mutations in P. maniculatus: silver, brown, ivory, flexed-tail,
and tremor (Huestis and Barto, 1934; 1936a; 1936b; Huestis,
1938). They conducted the formal genetic analysis for each - and

added them to the store of wvariants in the Oregon deermouse
colony, which also included descendents of Sumner’'s mutant types.
Barto subsequently left to undertake Ph.D. studies at Michigan
with Dice. By the 1940°'s Huestis, along with graduate students
Victor Piestrak and Greta Lindstedt, had showed that the silver

and flexed-tail loci were linked, further expanding the first
known |linkage group in Peromyscus (Huestis' and Piestrak, 1942;
Huestis and Lindstedt, 1946). In 1949 Ruth Willoughby Anderson
joined Huestis as his graduate student. With Anderson he

continued to discover mutations in P. maniculatus: heterochromia,
cataract-webbed and spherocytosis (Huestis and Willoughby, 1950;
Anderson and Burns, 1979; Huestis and Anderson, 1954). One of the
new mutants, spherocytosis (originally called "inherited
jaundice"), was of medical significance as a model of a similar
human hereditary disorder and a series of papers authored by
Huestis, Arno Motulsky and others followed (Huestis et al., 1956;
Anderson et al ., 1960). Thus late in his career Huestis achieved
some note beyond his immediate field of mammalian genetics.

Ralph Huestis eventually, at age 60, became department head,

a position he had acutely desired but vainly sought earlier in
his career. He also acquired grant funding and other
appurtenances which eased some of the pressures of earlier years.
He continued to trap and breed deermice, ever alert for new
variants. Several were discovered, but never reported including
"curly vibrissae", "snub nose" (which he also called "“Nixon
nose"), "pectoral spot", "dunes ashy", and "spiral-tail". Soon
after his retirement he dispensed his stocks to wvarious other
institutions, including the Peromyscus colony at the University

of South Carolina. Dr. Huestis died February 25, 1969, at the age
of 77. He was survived by his wife and four children. -
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GENETII C L OC I I N THE DEER MOUSE

(Peromyscus maniculatus)

Tables 1A through 1D list genetic loci described in
Peromyscus maniculatus and other specigs of the maniculatus-
group. This list is limited to loci for which formal genetic
analysis of <crosses has been accomplished and reported in the
published scientific literature. Brief reports, such as abstracts
or casual reports, as in newsletters, grant proposals, papers
presented at meetings, etc. are not included in the citations.
Several additional genetic loci are known and currently
maintained, but have not yet been reported formally. Peromyscus
Newsletter will not wusurp the ©perogative of publication for
previously undescribed variants. Reference to undescribed
mutations may appear in some of the contributed entries, however.

Table 2 lists presumptive enzyme and other protein loci
identified as variants or polymorphisms in natural populations of
P. maniculatus and its sibling species. These are loci which may
or may not have been subjected to formal mendelian analysis.
Reports of monomorphic loci are not included. As in the case of
Table 1, only variants reported in full-length articles in the
scientific literature are included.

The genetic nomenclature of Peromyscus has not been
standardized. In designating gene loci we have used the symbols
given by the original investigator, unless these have been
superceded by subsequent reports, in which case we have used the
most recent revision. Exceptions to this rule have been made 1.)
where there is a clear homology with Mus, in which case the
laboratory mouse symbol has been adopted; 2.) where a variant has
been shown to be allelic with a previously reported gene, in
which case a locus symbol is reduced to an allelic symbol; 3.3
where two authors have used the identical symbol for different
loci, in which case we have given priority to the first reported,
and devised a modified designator for the other. Variants
identified by molecular genetic techniques will be updated in
PN #4.

References cited in the tables are available in a list of
Peromyscus genetic |literature compiled by Dr. Bruce Buttler,
Biology Department, Canadian Union College, College Heights,
Alberta, Canada, TOC 0ZO.

Any omissions or corrections should be called to our notice.

Tables 1 and 2 will be updated annuailly in the March issues of
Peromyscus Newsletter.
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GENETIC LINKAGE IN PEROMYSCUS MANICULATUS

Linkage data for the deermouse (Peromyscus maniculatus)
collected before 1872 are summarized by Robinson (1964, 1972).
Several additional linkages have been added in the interim (Bowen

and Dawson, 1977; Dawson,1982; Dawson et al., 1983; Snyder, 1980).
The figure on the cover is a representation'of the current status
of the linkage map for the deermouse and its sibling species P.
polionotus. Six linkage groups are now established by formal
genetics and another is tentative. An additional linkage, Es-5 -
Es-6, by homology with Mus will probably map to Group IV (Dawson,
1982) and is designated IVa in the table.

The order of loci in Group | was reported informally by
Huestis and Silliman in an unpublished communication, according to
Robinson (t972), and has been partially confirmed by Dodson
Cunpub.). Linkage of Trf and Lap is tentative (Dawson, 1982), but
is homologous with a similar linkage in Mus. The Pep-2 locus is
provisionally assigned to Group VI proximal to Alb, but has not
been mapped further (Dawson et al., 1983).

Positive, but not significant, lod scores suggesting possible
linkage between the gene pairs Adh - 6Pgd, Adh - Got-1, Adh - 1dh,
Alb - Pept-1, AlIb - 8Sdh and Est-4 - Sdh, respectively, were
reported by Baccus et al. (1980). Subsequent information indicates
that Adh and Got-1 are independent, as are the Alb and Sdh loci
(Dawson et al., 1983).

The Hbe locus probably represents a triplicated beta globin
site, according to Snyder (1980). Unpubliished data from Snyder maps
the position of the Gpi-1 and Hbe loci relative to the albino (c¢)
and pink-eyed dilution (p) loci. By restriction mapping and DNA
sequencing Padgett et al. (1987) demonstrated that there are three
tandemly linked adult beta globin loci (Hbb-b1, Hbb-b2 and Hbb-b3)
homologous with Mus adult beta globins. in addition there is an
epsilon globin locus (Hbb-y), two tandem gamma globin loci (Hbb-bhO
and Hbb-bh1) and a pseudogene (Hbb-bh3) by homology with Mus. Also

in Linkage Group | there may be a duplication, f', closely linked
to the f locus (Silliman, unpub.)

Two significant markers on the Peromyscus |inkage map. d and
v, have become extinct in laboratory stocks of deermice. The
"flexed tail" trait which now occurs in a laboratory stock may not
be identical by descent with the original trait used in early

linkage studies, but it maps to the same location in Group |.

The chromosome number of all Peromyscus species is 2N = 48.
None of the linkage groups have been assigned to chromosomes.
For references to tests of recombination, but where linkage

was not demonstrated, refer to Tables 1A through D on pp. 14-16.
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PEROMY SCUS CYTOGENETI CS

Chromosome nomenclature. The standardized G-banded
karyotype of Peromyscus, published a decade, ago (Committee,
1977), has been instrumental in advancing our wunderstanding of
cytogenetic and evolutionary relationships both within the genus
and between other rodent genera. As more has been learned about
the <chromosomes of Peromyscus species, species groups and
subgenera, it has become apparent that some revision and a system
for an expanded nomencliature of the standardized karyotype is
needed. While major bands, both light and dark, are generally
sufficient for <chromosome identification, they are wusually
inadequate for precise determination of chromosomal inversion
break points. As with the human karyotype, techniques for the
production of high resolution G-bands result in data which needs
to be incorporated into the existing system with a minimum of
amendment . Scott Gunn (U.S.D.A.) and Ira Greenbaum (Texas A&M)
have initiated the preparation of a revised standard karyotype
and nomenclature system. Their challenge is to address these and
other problems of Peromyscus chromosomes and to provide an open-
ended system of band designation. Gunn and Greenbaum have
recruited the assistance of a small group of the original
standardization committee. In the meantime, individuals working
with G-banded Peromyscus karyotypes may obtain a draft copy of
the preliminary idiogram for comments and criticism, from lra
(Department of Biology, Texas A&M University, College Station,
TX, 77843-3258).

Chromosomal Homologies. The table on p. 21 submitted
courtesy of C. William Kilpatrick (University of Vermont) is
based on G- and C-band data taken from recent literature. This

table was prepared by Kilpatrick with the aid of D. B. Hoagland,
P. D. Rennert and D. Werbitsky. The table is presented with the

knowiedge that while chromosomal data have limitations in their
application to systematic studies (reversals, convergences, etc.)
they necessarily complement genic and morphological data in
approaching a functional classification. With continued
chromosomal analyses, changes in the table will undoubtedly
occur; meanwhile, the data should serve as points of reference
and discussion. Your comments and criticisms are invited in the
form of letters to the editor (0O.G.W.) and will be published as
such.
x X x
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CONTRI!I BUT I ONS

Ann Eileen Miller BAKER
Colorado State University
Fort Colilins, CO 80523

In the <course of study of Mus domesticus demes in
southwestern Ontario (Baker and Petras, 1986) observations were
made on Peromyscus. Twenty-nine P. manieulatus escaped from
intensively studied corn cribs. We saw nestling P. maniculatus,
as well. Of more than 400 <cribs which were observed being
emptied over a fifteen year period, 15% had P. maniculatus. For

the two most abundant species there was a significant difference
in numbers trapped in cultivated fields and non-cultivated areas.

165 P. maniculatus and 97 M. domesticus were captured in
cultivated fields, while 19 P. maniculatus and 54 M. musculus
were taken in non-cultivated locations. One P. leucopus was
trapped in a non-cultivated area. Muitiple captures of different
species were rare: M. domesticus was taken together with P.
maniculatus only three times in fields and other open areas.
While other species may occur with M. domesticus, they probably
have little influence on movements of M. domesticus. The
distribution of P. maniculatus, as well as M. domesticus, can be

equally well explained by habitat preference (Whitaker, 1967) or
competition (Sheppe, 1967).

Robert J. BAKER

Horn Professor

Texas Tech University, The Museum
P. O. Box 4499

Lubbock, TX 79409

(806) 742-2485

Our work with the genus Peromyscus has involved a study of a

contact zone between two cytotypes of P. leucopus. As out!lined
below, the project is broadly based and involves cooperation
among scientists from Texas Tech, Harvard, and Texas A&M. The

two chromosomal races, which hybridize in central Oklahoma, can
be recognized by presumed pericentric inversions in -chromosomes,

5, 11, and 20, Previous studies by Stang! and Baker (1984),
Stang! (1986), and Nelson et al. (1987) have defined the
boundaries and limits of the <contact zone using chromosomal,

electrophoretic markers and mitochondrial DNA (mtDNA) marker.

Currentliy, our studies invoive: 1) samplings of two
transects across the zone. Each transect will consist of samples
of at least ten localities with a goal of 500 wild-caught mice
per transect. One transect will be a resampling of localities
from the previous studies, and the second transect will be a

23



roughly a 45 degree angle to the first and will cross the first
near the center of the hybrid zone. All mice collected are being
G- and C-band karyotyped, studied at approximately 40
electrophoretically detectable loci, and used in a morphological
analysis. An analysis of nuclear and mitochondrial DNA will be
conducted on a subset of this sample. 2) At two localities near
the center of the zone where all or nearly all ipdividuals are of
hybrid orgin, samples of 100 or more individuals (total of 200)
will be collected during a single collecting peTiod. These two
samples will be wused to test for linkage disequilibrium and
Hardy-Weinberg equilibrium. Ribosomal DNA and mtDNA genotypes
will be examined for all 200 individuals from these hybrid
sampies. 3) We will study the magnitude of negative heterotic
effect through two independent data sets, including relative
reproductive success of wild-caught females, and flow cytometry
studies of DNA content of sperm. 4) We will analyze skeletal
morphometrics across the zone and investigate correlations among
chromosomali, genic, mtDNA, and morphometric characteristics.

Researchers working on the project from Texas Tech
University include Robert J. Baker and Ronald K. Cheeser (co-
P.1.'s for a grant from the National Science Foundation), as wel!
as Calvin A. Porter and Robert D. Bradley (Ph.D. graduate
students working as research assistants on the NSF grant). Aiso
collaborating on the project are Dr. Rodney L. Honeycutt and
Kimberiyn Nelson of Harvard University. Nelson is the recipient
of a NSF Dissertation |Improvement Grant which will be used to
fund the mtDNA portion of the project and she will use the mtDNA
study on the P. leucopus zone as part of her Ph.D. dissertation
at Harvard. Kim Nelson has developed techniques which permit
examination of the mtDNA from frozen samples of muscle or liver
and the first manuscript on the result of this method has been
accepted by Evolution (Nelson et al., 1987). Flow cytometry work
on DNA content of sperm will be conducted by Dr. John Bickham,
Texas A&M University, who is also a <collaborator on the NSF
proposal. :

References:

Baker, R. J., and J. W. Bickham. 1986 . Speciation by
monobrachial centric fusions. Proc. Natl. Acad. Scij. USA,
83:8245-8248.

Nelson, K., R. J. Baker, and R. Honeycutt. 1987. Mitochondrial
DNA and protein differentiation between hybridizing
cytotypes of the white-footed mouse, Peromyscus leucopus.

Evolution. In press.
Stangl, F. B., Jdr. 1986 . Aspects of a contact zone between two
chromosomal races of Peromyscus leucopus (Rodentia:

Cricetidae). J. Mamm. 67:465-473.
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Leonard BRAND, Ph.D.

Department of Biology
Loma Linda University
Riverside, CA 92515

(714) 785-2105

I am in the process of building up a lab stock of Peromyscus
boylii and P. maniculatus for studies of species recognition, and
the roles of learning and instinct in the development of a
species identity. We have developed a computer interfaced
infrared photodetector system for continuously monitoring the
location of 3 mice; a test mouse in a set of 3 chambers, and 2
stimulus mice, each in a separate chamber . This system could be
modified for any situation requiring monitoring of the location
and movements of one or more animals, as long as the animals are

in separate cages. Our system uses Commodore 64 computers.
X X X

Linda L. CARLSON Co-workers:

Biology Department ’ G. Robert Lynch

Wesleyan University Annemarie Zimmerman .

Middletown, CT 06457

Previous studies have demonstrated genetically based
reproductive differences between two geographically separated
populations of adulit Peromyscus leucopus. Adult Georgia (GA)
mice do not regress gonadal- function under short day photoperiod
(9:15, light:dark) whereas, adult Conneticut (CT) mice do regress
gonadal function under short day treatment. The CT reproductive
strategy conserves reproductive energy expenditures needed for
basic survival in harsh CT winter conditions, while GA mice can
reproduce all year in mild southern climates.

Currently, we are examining reproductive strategies
concerning pubertal development in these two populations. We
find that CT juveniles do delay the onset of puberty under a
number of conditions mimicking the onset of winter in nature. In
CT P. leucopus males, short day photoperiod from birth or 25 days
of age delays reproductive maturation (as estimated from testes
length, testes weight, and seminal vesicle weight) for about 26
weeks . Females also respond by delaying the onset of puberty.
Chronic silastic implants or daily afternoon (but not morning)
melatonin injections cause delay of the onset of puberty, whereas
pinealectomy abolishes the ability of CT mice to delay the onset
of puberty in short day photoperiod. Conversely, GA juveniles do
not delay the onset of puberty following short day or melatonin
treatment. These studies suggest that a fundamental difference
exists in the regulation of pubertal development between GA and
CT P. leucopus. Studies wusing melatonin pellet implants in
various brain regions suggest that the basal hypothalamic area is
the brain site for melatonin’s action <causing regression of
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reproduction in adults. Similiar studies suggest that the basal
hypothalamic area is aliso the site for melatonin action delaying

the onset of puberty in juveniles. We will continue to use these
two populations as a model system to study the mechanism for
melatonin's action in the delay of the onset of puberty as well

as regression in adult Peromyscus leucopus.

L I ™

Jack A. CRANFORD Students:
Biology Department Randi Meyerson
Virginia Polytechnic Institute and Mark Robertson
State University John Hnida
Blacksburg, VA 24061
(703) 961-5371

Since the last newsletter the animal facilities in the
Biology Dept. were renovated and have recently returned to use.
During the renovation the colony stocks had to be reduced to the
minimun stock needed to preserve genetic lines as other campus
facilities would not house them because they are "wild animals".
This then raises an issue that must be resolved in the near
future. When does a wild animal in a colony become a domestic
stock such that it, and the people who work with it, are not
treated Iike the plague? Animal care committees need to deveiope

guidelines for researchers which <cover not only traditional
domestic animals but also wild animals that we colonize into the
lab and then maintain as stocks over some time period. When or
after how many generations do we consider a "wild"” line a
domestic lab stock? Our local committee considers field-captured
animals and all future generations as "wild". Therefore our
research is always considered a category C project because it
invoives cage restraint of a "wild" animal thereby requiring a
full university animal committee review and approval. The
question for most university animal review committees then
becomes one of defining when a rodent stock becomes a laboratory
animal . From my own point of view three generations from the
wild-caught stock would be a reasonable point to start refering
to them as purpose-bred domestic laboratory animals. Having put
a definition on wild and laboratory stocks, then the animai
committees should screen the standard domestic stocks and the
newly derived ones for transmissible diseases of any type of

orgin to asses risk to either group. Finding nothing of concern
the newly westablished colony should then be treated as any
domestic laboratory stock. Why is this issue raised?
Specifically so that those of us who work with these "wild"
organisims can operate like researchers who buy animals from
traditional sources. Termination of research projects and
truncation of breed stocks could also be reduced as the "wiltd"
animals would be certifiably domestic and, hence, during facility
changes alternative space would be more readly located. Another

probiem arises when large numbers of animals are needed for a
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specific research goal but the investigators animal-housing

facility lacks sufficient space. if the animal line is domestic
then space elsewhere for domestics could be utilized. As more
researchers look to wild-derived model animal systems these
problems will become more frequent and must be dealt with within
a8 University structure. Those of us who chose to center our
research on natural rather than highly domesticated or derived
models need to aide one another in our efforts L to inform local
animal committees on "wild" animals, there use, and degree of

regulation within the research community.

X X x
Wallace D. DAWSON Co-workers:
Department of Biology David Covington
University of South Carolina Janet Crossland
Columbia, SC 29208 David Kass
(803) 777-3107 ’ Fred Marsteller
We have been investigating the possible role of
mitochondrial-nuclear genomic interaction on growth regulation in
hybrid Peromyscus. Interspecific hybridization of Peromyscus
polionotus and P. maniculatus is accompanied by marked size
differences between reciprocal F,. These are seen in the fetus
and persist throughout |ife. Since the mitochondrial genome is
inherited only through the maternal fine and the mtDNA of the two

species can readily be distinguished by restriction enzymes
(Lansmans et al ., 1983), we are testing the hypothesis that
increasing species divergence between the mitochondrial and
nuclear genomes within animals wil/ exaggerate the reciprocal
size effects through misregulation of growth, whereas species-
compatible genomes are expected to diminish the effects. Four
series of backcrosses have been established from females of the
two reciprocal F, hybrids, insuring continuity of the maternal
mitochondrial composition at each generation. Size and weight
measurements are being made on neonatal, ten-day-old and six-
month old animals through five backcross generations. Results to
date <contradict the hypothesis. Deermice with P. polionotus
mitochondrial DNA, but 95% or more P. maniculatus - nuclear
composition, and animals with P. maniculatus mitochondria and
principally P. polionotus nuclei have regressed in mean size
parameters to those of P. maniculatus and P. polionotus
respectively as have mice in the two control backcross series.
The basis for hybrid maternal effects on growth and size in this
Peromyscus cross is more likely attributable to immunological or
endocrinological mechanisms than to mitochondrial-nucliear genomic
interaction. (Dawson and Sagedy)

x X X

28






lra F. GREENBAUM Graduate Students:

Associate Professor of Biology Stuart W. Calhoun
and Genetics Kathleen M. Davis
Department of Biology Jan Ensink

Texas A & M University David W. Hale
College Station, TX 77843 Timothy W. Houseal

Philip D. Sudman

Evolutionary Genetics, Cytogenetics, and Systematics of
Peromyscus

*

For our mulitifaceted research into genétic mechanisms of
evolution, Peromyscus is an ideal research animal in that it
provides a biologically, biomedically, and evolutionarily
relevant system for evaluation of the various roles of
chromosomal mutations. The large number of Peromyscus species
and their natural chromosomal lability (variability for

pericentric inversions and heterochromatic arms within a constant
diploid number of 48) provide the basis for most of our projects.

Over the past few years one of our projects has dealt with
forms of the P. maniculatus group from the Pacific Northwest.
Karyotypic differentiation, @analyzed wusing chromosomal banding
techniques, has allowed us to document the specific distinction
of P. oreas from P. maniculatus. Doctoral research by Scott Gunn
and Stuart Calhoun and Masters work by Mark W. Allard and Jan
Ensink have further shown that these differences are
substantiated at the allozymic and morphological levels and that
these have diverged far less than has the chromosomal level .
Additionally, these studies have resulted in a complete revision
of the taxonomy and distribution of Peromyscus in the Vancouver
tstand region. Both P. maniculatus and P. oreas were determined
to inhabit and have specific ranges on these islands.

A second, but similar line of research of the Mexican forms
of the P. boylii group has involved cooperation of this program
with those of David J. Schmidly, C. William Kilpatrick and theri
graduate students. A complete systematic revision of these forms
will appear in several papers already published or in press. We
have received new NSF funding to investigate the population
genetics of pericentric inversion polymorphisms within selected
populations of P. boylii [=beatael.

Our recent research emphasis has involved cytogenetic
investigations of the meiotic mechanisms of chromosomal
rearrangements and their effects, heredity, and incorporation in
Peromyscus. These studies utilize relatively new techniques for
light and electron microscopic analyses of whole cell complements
of synaptonemal compliexes (SC) as linear representatives of
chromosomal pairing behavior during prophase |. We supplement
this approach with analyses of C-banded diakinetic and metaphase
Il nuclei. Initial studies by Dave Hale and others in our group
have indicated that heterozygous pericentric inversions in
Peromyscus pair nonhomologously (heterosynapse) and therefore do
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not form the classically predicted loop configurations.
Additionally, we have found that pericentric inversion
heterosynapsis is a) the result of the specific pattern of
autosomal synapsis in these animals and b) circumvents crossing
over between heterozygous inverted segments. The SC approach has
also been valuable in analyses of the meiotic behavior of the sex
chromosomes, and in documenting events such as spontaneous
meiocyte aneuploidy and other types of chromosomal mutations and
their effects. Our SC research using various species and crosses

of Peromyscus continues and has just +seceived renewed NIH
funding.

Recent Graduates: Scott J. Gunn (Ph. D.), Marc W. Allard
(M. S.), Kathleen P. Fuxa (M. S.), Terry VanFleet (M. S.)

X X X

Susan M. G. HOFFMAN
Museum of Zoology
University of Michigan
Ann Arbor, Mi 48109
(313) 764-0456

| am doing my thesis research on the genetic mechanisms that
produce rare alleles in a subspecific hybrid zone of Peromyscus

californicus. I am maintaining a smail breeding colony of P.
californicus, and | would be happy to provide animals when
possible to other investigators for the cost of shipping. Mos t

of the mice were caught in the summer of 1986 at the following
locations:

P. ¢. californicus San Luis Obispo Co., CA

P. ¢c. insignis Riverside, San Diego, and Los
Angeles Cos.

X X X

Martin KAVALIERS Co-worker:
Division of Oral Biology Duncan Innes
University of Western Ontario
London, Ontario
Canada N6A 5C1

The focus in our laboratory is on the determination of the
roles of endogenous opioid and other neuropeptide systems in the
mediation of Peromyscus maniculatus behavior. We are also

currently investigation the relations between opioid activity and
island-mainland popuiation differences in behavior.
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Kavaliers, M. & M. Hirst. 1985. Differential opiate influences
on food hoarding and intake in the deer mouse, Peromyscus
manicultatus. Life Sci., 37:221-2220.

Kavaliers, M. & M. Hirst. 1986 . Food hoarding and ingestion in
the deer mouse, Peromyscus maniculatus: Selective responses
to mu and kappa opiate agonists. Pharmacol . Biochem.

Behav., 25:543-548.

Kavaliers, M. & D. Innes. 1987. Stress-induced,opioid analgesia
and activity in deer mice: Sex and gengtic differences.
Brain Res.

X X X

C. William KILPATRICK Co-workers:
Department of Zoology Paul D. Rennert
University of Vermont Darrin Werbitsky
Burlington, VT 05405 Donald B. Hoagliand
(802) 656-2922

The focus in our laboratory is on the systematic
relationships and mechanisms of speciation of peromyscine
rodents. We are continuing a number of protein electrophoretic
studies using serial starch and polyacrylamide gel
electrophoresis to examine genetic differentiation among taxa and
to identify derived electromorphs to infer phylogenetic
relationships. Much of our work has centered on the taxa of the
Peromyscus boylii species group. Two major emphases in our
current work are examining the more divergent taxa which have
been recently removed from the genus Peromyscus, such as

Megadontomys, Osgoodomys, and Habromys, and examining the extent
of congruence between genetic and chromosomal differentiation in
Peromyscus.

Some of the specific projects presently in progress by our
group are described by title below: :

1) Biochemical systematics of Habromys, Megadontomys,
Osgoodomys and other peromyscine rodents (Werbitsky and
Kilpatrick). :

2) Biochemical systematics of populations of Peromyscus
boylii. N I Genetic differentiation within and among
populations. (Rennert and Kilpatrick).

3) A re-examination of the systematic implications of
chromosomal banding data for Peromyscus (Kilpatrick,
Rennert, Hoagland, and Werbitsky).

4) Biochemical systematics of the Peromyscus boylii species
group. l. Populations of Peromyscus aztecus.
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David T. KROHNE
Department of Biology
Wabash College
Crawfordsville, IN 47933

Our long-term studies of the population biology of the
white-footed deer mouse, Peromyscus Jeucopus continue at the
Allee Memorial Woods field station in west-central Indiana. At

present, two main projects are underway:

*

1) We are interested in the patterns of spatial
heterogeneity in demography and genetics in this species. Our
work is directed toward understanding the spatial extent of a
"“population" defined genetically or demographically. Our
previous work has shown that the genetic and demographic units do
not coincide in our populations. Recent work has focused on the
temporal stability of population structure. We find that
demograhically or genetically homogeneous units are not
temporally stable, that is, the patterns of variation change over
time in location and scale. Current work is directed at

understanding the bases of this variation.

2) We are also interested in understanding the process of
dispersal in these populations. Movement of individuals clearly
plays an important role in the patterns described above. In
addition, we are trying to understand the adaptive significance
of movement away from the natal area compared with philopatry.
We have measured the patterns of dispersal and the relative

success of immigrants and philopatric residents. We are
currently beginning an .experimental study of the relative
importance of avoiding inbreeding, competition for mates and

competition for economic resources in the evolution of dispersal.

X X X

Robert C. LACY

Population Geneticist

Department of Conservation Biology
Chicago Zoological Park
Brookfield, !L 60513

(312) 485-0263 X432

| currently work with laboratory populations of P. leucopus

noveboracensis, P. maniculatus blandus, P. polionotus
leucocephalus, P. p. niveiventris, P. pP. subqriseus, P. p.
rhoadsi, and P. p. phasma at the Brookfield Zoo. We have

facilties for maintaining about 1,500 mice, and are involved in
research on inbreeding and outbreeding depression.

X X X
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Alicia V. LINZEY Co-workers:

Department of Biology Michael Kesner
Indiana University of Pennsylvania David Pistole
Indiana, PA Richard Waechter
Tim Nagy
Donna Grant
We have several ongoing projects involving wecology and
toxicology of Peromyscus leucopus. Brief descriptions of three

of these follow. .
1. Studies on effects of habitat disturbance have continued
intermittentiy since spring 1983. Findings thus far indicate
that where habitats disturbed by clearcutting or stripmining (or
perhaps just set back to an earlier successional stage) adjoin
undistrubed woodlands, subpopulation segregation occurs along the

transition zone. The results of reciprocal removal experiments
suggest that this segregation is behaviorally maintained, since
removal of mice from the woodliand habitat is followed by
colonization by individuals formerly known to live in the

adjoining disturbed habitat. (Linzey)

2. A long-term study on' strategies used by P. leucopus in
dealing with our unpredictable western Pennsylvania winters is
now in its third year. This research focusses on the wuse of

bluebird nest boxes by mice throughout the year, but the data are
initially being examined for usage patterns that correlate with

environmental conditions, particuiarly temperature and snow
cover . We are currently synthesizing a voluminous data set,
dealing at present with determining how much of the observed
variations are due to seasonal and yearly fluctuations in
population density. in the meantime, the data keep coming in and
we keep waiting for two winter seasons that have something in
common . (Linzey, Kesner, Waechter, Pistole, Nagy)

3. A third project involves a laboratory study of effects of
chronic exposure to low dietary levels of PCBs (10 ppm). A study

has been completed that follows mice to the third generation of
exposure, monitoring reproductive success, body weight, and
development of reproductive organs. In general, the results
indicate that effects on breeding success of the first generation
depend somewhat on age of first exposure, but that lowered
survival rates of second generation young are common to all
groups. Reproductive success, body weights, and development of
reproductive organs of second generation young are severely
affected by PCBs exposure and a third generation is virtually

nonexistent. We plan to compare overail developmental rates of
second generation young and will shortly be beginning to analzye
for residue flevels in specimens resulting from the breeding
studies. (Linzey, Grant)

X X X
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Tom MANNING

Department of Biology
University of Minnesota, Duluth
Duluth, MN 655812

P. leucopus is being used here in comparative experiments
with Microtus pennsylvanicus and Onychomys leucogaster to test
relative capabilities of small rodent herbivores, omnivores and
insectivores to restrict fecal and wurinary sodium loss while
under conditions of extremely low sodium intake. Diet
experiments in metabolic chambers have provided no support for
the hypothesis that M. pennsylvanicus has especially well-
developed physiological mechanisms for maintaining sodium balance

under these <conditions. Analyses of variance conducted with
fecal and urinary data yielded significant species differences,
but show P. leucopus to be the better conserver of sodium. This
seems to be strongly related to urine volume, and | think that P.
leucopus’ ability to reduce urine volume is the foremost reason
for its superior sodium-conserving ability.

My P. leucopus came from Gale Haigh's large breeding colony
at Michigan State. At present | am maintaining only a few good
breeders. ’

X X x
David J. SCHMIDLY Co-workers:
Department of Wildlife and Fisheries Kent M. Reed
Texas A & M University Alondra Castro-Campilio
College Station, TX 77843 Stephanie Norris

Morphoiogic wvariation within and among members of the
Peromyscus boylii and P. aztecus species groups, is being
examined in light of recent karyotypic and electrophoretic

studies by Ira Greenbaum and his co-workers.

Current projects involving P. boylii focus on the status of
P. ambiguus in northeastern Mexico, determining the taxonomic
affinities of P. boylii in Oaxaca and surrounding states, and an
overall examination of variation among populations of P. boylii
from Mexico and Central America. '

Peromyscus aztecus is being examined to determine the
taxonomic affinities of the four taxa currently recognized as
subspecies. This study also will examine the effects of

elevation as it related to body size in this species.

X X X
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C. Richard TERMAN

Laboratory of Endocrinology and Population Ecology
Biology Department

College of William and Mary

Witliamsburg, VA 23185

For several years, my students and | have been studying the
physiological, ecological and behavioral dynamics of Peromyscus
population growth and regulation. Dr. Eric Bradley, an
Endocrinologist here at William and Mary, bas measured hormone
levels associated with the reproductivg inhibition we have
observed in laboratory populations of Peromyscus maniculatus
bairdii and has recently published data suggesting the
involvement of the thyroid in curtaiiment of reproductive
maturation and function. This work is being continued.

Much of our laboratroy work over the past few years has
focused on factors influencing reproductive inhibition,
maturation, and recovery from such inhibition. interesting
recent published and unpublished findings indicate that direct
physical contact with population animals is a more potent
stimulus than olfactory cues for reproductive inhibition in the
populations. Further, rdirect physical contact with animals of
the opposite sex is more stimulating than wurine in, producing
rapid recovery from reproductive inhibition. Peromyscus appear
to be less oriented toward olfactory cues than Mus. We are
continuing this work.

Another area of work on which | am focusing a good deal! of
attention and energy i.s a long-term study of a natural population
of the White-footed mouse (Peromyscus leucopus noveboracensis} on
an 11 hectare grid with 300 trap stations spaced at 20 meters
with two traps at each station. Equidistant from each trap
station is a wooden nest box attached to a tree at about 1 1/72
meters above the ground (a total of 264 boxes). We are studying
the dynamics of this local poputlation to ascertain whether
phenomena observed in the laboratory also occur in nature. We
have noted, for example, significant inhibition of reproduction
and of reproductive organ development associated with increase in
population numbers. These studies are now in their fourth year.

One of the questions of interest associated with the natural
population study mentioned above and concerning which readers of
this newsletter may have some suggestions, is the question of how
local populations are organized. I have been interested in
understanding the deme concept in Peromyscus populations. Are
there discernable differences in the dynamics of neighborhoods of
extensive local populations? The data presented below illustrate
the questions | am wondering about. In June and July of 1975,
during the normal breeding season, P. I. n. were sampled from two
subunits of a natural population separated by approximately 1/4

of a mile and in similar habitats. Autopsies were performed and
the body and reproductive organ weights were compared and found
to differ significantly (see tabile). The mice from the Ol!d

37









RECENT PUBL I CATI ONS

Adler, G. H. and R. H. Tamarin. 1985. Dispersal of white-footed
mice, Peromyscus leucopus, in low-density island and mainiand
populations. Can. Field-Nat., 99:331-336.

Adlter, G. H. 19856. Habitat selection and spec:es interactions:
an experimental analysis with small mammal populations.
Oikos, 45:380-390.

Anderson, J. F., R. C. Johnson, L. A. Magnarelli, F. W. Hyde, and

J. E. Myers. 1986. Peromyscus leucopus and Microtus
pennsylvanicus simultaneously infected with Borrelia
burgdorferi and Babesia microti. J. Clinical Microbiol.,
23:135-137.

Andrews, R. V. and R. W. Belknap. 1986 . Photoperiodic
adjustment of thermal conductance in deer mice (Peromyscus
maniculatus) . Comp . Biochem. Physiol. A Comp. Physiol .,
85:495-500.

Arnason, A. N., T. A. Dick, and D. L. Wassom. 1986 . A model to
assess survival mechanisms of parasites in a genetically
defined host system. Parasitology, 92:253-268.

Arthur, w. J. and D. H. Janke. 1986 . Radionuclide
concentrations in wildlife occurring at a solid radioactive
waste disposal area. Northwest Sci., 60:154-159.

Arthur, W. J., O. D. Markham, C. R. Groves, B. L. Keller and D.

K. Halford. 1986. Radiation dose to small mammals inhabiting
a solid radioactive waste disposal areasa. J. Appl. Ecol .,
23:13-26.

Barry, R. E., Jr. 1985. Seizures in first generation

laboratory-reared Peromyscus leucopus: Evidence for a genetic
basis. J. Mamm., 66:143-145.

Barry, R. E., Jr. 1986. Distribution of lymphoid tissue in the
intestinal tracts of eight species of small mammals. J.
Mamm., 67:593-597.

Belinsky, 8. A., B. U. Bradford, D. T. Forman, E. B. Glassman, M.
R. Felder, and R. G. Thurman. 1985. Hepatotoxicity due to
allyl alcohol in deermice depends on alcohol dehydrogenase.
Hepatology, 5:1179~1182.

Bergstrom, B. J. 1986 . An analysis of multiple captures in
Peromyscus with a critique on methodology. Can. J. Zool .,
64:1407-1411.

40



Blank, J. L. and C. Desjardins. 1984. Spermatogenesis is d
modified by food intake in mice. Biol. Reprod., 30:410-415.

Biank, J. L. and C. Desjardins. 1985. Differential effects of
food restriction on pituitary-testicular function in mice.
Am. J. Physiol., 248:R181-R189.

Blank, J. L. and C. Desjardins. 1986 . Photic cues induce
multiple neuroendocrine adjustments in testicular function.
Am. J. Physiol., 250:199-206.

*

Blank, J. L. and C. Desjardins. 1986. Metabolic and
reproductive strategies in the cold. IN: H. C. Heller, et al
(eds), Living in the Cold: Physiological and Biochemical

Adaptations. Elsevier Sci. Publ.

Briggs, J. M. 1986 . Supplemental food and two island
populations of Peromyscus leucopus. J. Mamm., 67:474-480.

Brower, L. P., B. E. Horner, M. A. Marty, C. M. Moffitt, B.
Villa-R. 1985. Mice (Peromyscus maniculatus, P. spicilegus,
and Microtus mexicanus) as predators of overwintering monarch
butterflies (Danaus plexippus) in Mexico. Biotropica, 17:89-
99.

Buckner, C. A. and D. J. Shure. 1985. The response of
Peromyscus to forest opening size in the southern Appalachian
Mountains. J. Mamm., 66:299-307.

Burgess, E. C., T. E. Amundson, J. P. Davis, R. A. Kaslow, and R.
Edeiman. 1986. Experimental inoculation of Peromyscus spp.
with Borrelia burgdorferi: Evidence of contact transmission.
Am. J. Trop. Med. Hyg., 35:355-359.

Burton, F. H., D. D. Loeb, C. F. Voliva, S. L. Martin, M. H.

Edgell, and C. A. Hutchison, I 1986 . Conservation
throughout Mammalia and extensive protein-encoding capacity of
the highly repeated DNA long interspersed sequence one. J.

Mol . Biol., 187:291-304.

Carter, R. L. and L. R. Brand. 1986 . Species recognition in
wild-caught, laboratory-reared and cross-fostered Peromyscus
californicus and Peromyscus eremicus (Rodentia, Cricetdae).
Anim. Behav., 34:998-1006.

Chappell, M. A. 1984. Maximum oxygen consumption during exercise
and cold exposure in deer mice, Peromyscus maniculauts. Resp.
Physiol., 55:357-377.

Chappell, M. A. and D. 8. Holsclaw, I11. 1984. Effects of wind

on thermoregulation and energy balance in deer mice. J. Comp.
Physiol., 154B:619-625.

41






Dawson, W. D. 1984. The genetic linkage map of the deer mouse
(Peromyscus maniculatus). Iln O'Brien, 8. J., Ed., Genetic
Maps. Cold Spring Harbor Press, 3:374-377.

Desjardins, c., F. H. Bronson and J. L. Blank. 1987. Genetic
selection for reproductive photo-responsiveness in deermice.
Nature, 322:172-173.

Dewsbury, D. A. 1984. Aggression, copulation, and differential

reproduction of deer mice (Peromyscus mapiculatus) in a semi-
natural enclosure. Behaviour, 91:1-23.
Dewsbury, D. A. 1985. Interactions between males and their

sperm during multi-male <copulatory episodes of deer mice.
Anim. Behav., 33:1266-1274.

Dewsbury, D. A. 1985. Studies of pericopulatory pregnancy

bilockage and the gestation period in deer mice (Peromyscus
maniculatus). Horm. and Behav., 19:164-173.
Dewsbury, D. A. 1985. Studies of the effects of variation at

the transferrin locus on reporductive processes in deer mice.
Acta Theriol., 30:227-240.

Dewsbury, D. A. and D. K. Sawrey. 1984. Male éapacity as
related to sperm production, pregnancy initiation, and sperm
competition in deer mice (Peromyscus maniculatus). Behav.

Ecol. Sociobiol., 16:37-47.

Dickinson, D. P., K. W. Gross, N. Piccini, and C. M. Wilson.
1984 . Evolution and variation of renin genes in mice.
Genetics, 108:651-667.

Dowler, R. C., H. M. Katz, and A. H. Katz. 1985. Comparison of
live trapping methods for surveying small mammal populations.
Northeast Environ. Sci., 4:165-171.

Drickamer, L. C. 1984. Captures of two species of Peromyscus at
live traps baited with male and female odors. J. Mamm.,
65:699-702.

Drickamer, L. C. and J. Stuart. 1984 . Peromyscus: Snow
tracking and possible cues used for navigation. Amer. Mid.
Nat., 111:202-204.

Dubach, J. M. and J. H. Hageman. 1984 . Kinetics of cytoplasmic
aspartate aminotransferase from three genotypes of the deer
mouse (Peromyscus maniculatus). Comp. Biochem. Physiol .,
78B:691-699.

43



Dyejide, A., J. E. Moulton, and J. A. Wolcott. 1985.
Immunosuppression in experimental trypanosomiasis: Effects of
trypanosoma equiperdum on the pathogenesis of influenza virus

infection in deer mice. Vet. Immunol. Immunopathol ., 10:2563~
264 .

En-Yu, L. and W. D. Dawson. 1986 . Paternal antigen and
progesterone effects on conceptus size in laboratory mice.

Biol. of Repro., 35:524-530.

Fahrig, L. and G. Merriam. 1985. Habitat patchnconnectivity and
population survival. Ecology, 66:1762~-1768_"

Fain, A., F. 8. Lukoschus, W. W. Cudmore, and J. O. Whitaker, Jr.
1984 . Two new myocoptidae (Acari, Astigmata) from North
American rodents. J. Parasit., 70:126-130.

Fairbrother, A. and T. M. Yuill. 1984 . Experimental viral
infections of deer mice (Peromyscus maniculatus). J. Mamm.,
65:499-503.

Fairbrother, A., T. M. Yuill, and L. J. Olson. 1986 . Effects of
three plant growth regulators on the immune response of young
and aged deer mice Peromyscus maniculatus. Arch. Environ.
Contam. Toxicol., 15:265-276.

Forger, N. G. and |. Zucker. 1985. Photoperiodic regulation of
reproductive development in male white-footed mice (Peromyscus
leucopus) born at different phases of the breeding season. J.
Reprod. Fert., 73:271-278.

Fuller, B., M. R. Lee, and L. R. Maxson. 1984 . Albumin
evolution in Peromyscus and Sigmodon. J. Mamm., 65:466-473.

Galindo, C. and C. J. Krebs. 1985. Habitat use and abundance of
deer mice: Interactions with meadow voles and red-backed
voles. Can. J. Zool., 63:1870-1879.

Gellert, J., J. Alderman, and C. S. Lieber. 1986. Interaction
between ethanol metaboliism and mixed-function oxidation in
alcohol dehydrogenase positive and negative deermice.

Biochem. Pharmacol., 35:1037-1041.

Getz, L. L. and E. Brighty. 1986. Potential effects of small
mammals in high-intensity agricultural systems in east-central
Illinois, U. 8. A. Agri. Ecol. and Environ., 15:39-60.

Glass, J. D. 1986. Gonadotropin-releasing hormone neuronal

system of the white-footed mouse, Peromyscus leucopus.
Neuroendocrinology, 43:220-229.

44



Glass, J. D. 1986. Short photoperiod-induced gonadal
regression: Effects on the gonadotropin-releasing hormone
neuronal system of the white-footed mouse, Peromyscus
leucopus. Biol. Reprod., 35:733-743.

Glassman, E. B., G. A. McLaughlin, D. T. Forman, M. R. Felder,
and R. G. Thurman. 1985. Role of alcohol dehydrogenase in
the swift increase in alcohol metabolism (S1AM). Biochem.
Pharmacol., 34:3523-3526.

Glazier, D. S. 1985. Energetics of litte; size in five species
of Peromyscus with generalizations tor other mammals. J.
Mamm., 66:629-642.

Glazier, D. S. 1985 . Relationship between metabolic rate and
energy expenditure for lactation in Peromyscus spp. Comp .
Biochem. Physiol: A Comp. Physiol., 80:587-590.

Goundie, T. R. and S. H. Vessey. 1986 . Survival and dispersal
of young white-footed mice born in nest boxes. J. Mamm.,
67:53-60.

Greenbaum, |. F., D. W.. Hale, and K. P. Fuxa. 1986. The
mechanism of autosomal synapsis and the substaging of zygonema
and pachynema from deer mouse spermatocytes. Chromosoma,
93:203-212.

Greenbaum, |. F., D. W. Hale, and K. P. Fuxa. 1986. Synaptic
adaptation in deer mice: A cellular mechanism for karyotypic

orthoselection. Evolution, 40:208-213.

Greenbaum, . F. and M. J. Reed. 1984. Evidence for
heterosynapic pairing of the inverted segment in pericentric
inversion heterozygotes of the deer mouse (Peromyscus
maniculatus). Cytogenet. Cell. Genet. 38:106-111.

Groves, C. R. and B. L. Keller. 1983. Population ecology of
small mammals on the radioactive waste management complex,
idaho National Engineering Laboratory. In Idaho Nat. Eng.

Lab. Radioecol. and Ecol. Prog., 21-46.

Gunn, S. J. and |. F. Greenbaum. 1986 . Systematic implications
of karyotypic and morphologic variation in mainiand Peromyscus
from the pacific northwest. J. Mamm., 67:294-304.

Haigh, 6. R., D. M. Lounsbury, and T. A. Gorgon. 19865.

Pheromone-induced reproductive inhibitien in young female
Peromyscus leucopus. Biol. Reprod., 33:271-276.

Hale, D. W. and |. F. Greenbaum. 1986 . Spontaneous occurrence

of XXY primary spermatocytes in the Sitka deer mouse. J.
Hered., 77:131-132.

45



Hale, D. W. and [ F. Greenbaum. 1986. The behavior and

morpholiogy of the X and Y chromosomes during prophase | in the
Sitka deer mouse (Peromyscus sitkensis). Chromosoma, 94:235-
242 .

Halford, D. K. 1983. Rodent movements, densities and
radionuclide concentrations at a liquid radioactive waste
disposal area. In Idaho Nat. Eng. Lab. Radioecol. and Ecol.

Prog., 75-82.

Hall, E - S. and G. R. Lynch. 1985. Two ,daily melatonin
injections differentially induce nonshivering thermoregulation
and gonadal regression in the mouse (P. leucopus). Life Sci.,
37:783-788.

Hall, E. S., G. T. Makoul, G. R. Lynch, and G. Anderson. 1985.
Effects of timed melatonin injections of reproduction in
pinealectomized Peromyscus leucopus. Gen. Comp. Endocrin.,
58:407-414.

Handler, J. A. and R. G. Thurmond. 1985. Fatty acid-
dependent ethanol! metabolism. Biochem. Biophys. Res. Commun.,
133:44-51.

Hanzawa, F. M., A. J. Beattie, and A. Holmes. 1985.  Dual

function of the elaiosome of Corydalis aurea (fumariaceae):
Attraction of dispersal agents and repulsion of Peromyscus

maniculatus, a seed predator. Am. J. Bot., 72:1707-1711.
Harris, J. H. 1986. Microhabitat segregation in two desert
rodent species: The relation to prey availability to diet.

Oecologia (Berl), 68:417-421.

Hawkins, L. K., J. A. Cranford, and T. L. Derting. 1986 .
Factors influencing female reproduction in two species of
Peromyscus in Virginia. Va. J. Sci., 37:221-229.

Hayes, J. P. and M. A. Chappell. 1986 . Effects of cold
acclimation on maximum oxygen consumption during cold exposure
and treadmill exercise in deer mice, Peromyscus maniculatus.

Physiol. Zool., 59:473-481.

Herman, T. B. 1984 . Dispersion of insular Peromyscus
maniculatus in coastal coniferous forest, British Columbia.
Spec. Publ. Carnegie Mus. Nat. Hist., 10:333-342.

Hingtgen, T. M. 1984. Small mammal recolonization of reclaimed
coal surface-mined land in Wyoming. J. Wildl. Manage.,
48:1255-1261.

Hulbert, A. J., D. S. Hinds, and R. E. MacMillen. 1985. Minimal
metabolism, summit metabolism and plasma thyroxine in rodents
from different environments. Comp . Biochem. Physiol .,
81A:687-693.

46



Johnson, D. W. 1986. Desert buttes: Natural experiments for
testing theories of island biogeography. Nat | . Geogr. Res.,
2:152-166.

Kachi, T. and W. B. Quay. 1984 . Seasonal changes in glycogen
level and size of pinealocytes of the white~footed mouse,
Peromyscus leucous: A semiquantitative histochemical study.
J. Pineal Res., 1:163-174.

Kaufman, D. W., M. E. Peak, and G. A. Kaufman. 1985. Peromyscus

teucopus in riparian woodlands: Use of trees and shrubs. J.
Mamm., 66:139-143. '

Kavaliers, M. and M. Hirst. 1985. Differential opiate
influences on food hoarding and intake in the deer mouse,
Peromyscus maniculatus. Life Sci., 37:2213-2220.

Kavaliers, M. and M. Hirst. 1986. Food hoarding and ingestion
in the deer mouse, Peromyscus maniculatus: Selective
responses to mu and kappa opiate agonists. Pharmacol .

Biochem. & Behav., 25:543-548.

Kavaliers, M. & D. Innes.. 1987. Stress-induced opilid analgesia

and activity in deer mice: Sex and genetic differences.
Brain Res.

Keller, B. L. 1983 . Long-term studies of relative density of
rodents on the Idaho National Engineering Laboratory. In
fdaho Nat. Eng. Lab. Radioecol. and Ecol. Prog., 297-302.

Keliler, B. L., C. R. Groves and J. S. Loven. 1983. Effects of a
controlied fire on small rodent populations in a sagebrush
community. in Idaho Nat. Eng. Lab. Radioecol . and Ecol.
Prog., 211-219.

Kilpatrick, C. wW. 1984. Molecular evolution of the Texas mouse,
Peromyscus attwateri. In Horner, N. V. Ed. Festschrift for
W. W. Dalquest, 87-96.

Kirkland, G. L., Jr., T. R. Johnston, Jr., and P. F. Steblein.
1985. Small mammal exploitation of a forest-clearcut
interface. Acta Theriol., 30:211-218.

Kirkland, G. L., Jr. and E. A. Malinowski. 1984. Biogeography
of sympatric Peromyscus in northern New York. Can. Field-
Nat., 98:440-443.

Kirkland, L. E. and E. L. Bradley. 1986 . Reproductive
inhibition and serum proltactin <concentrations in laboratory
populations of the prairie deermouse (Peromyscus maniculatus
bairdi). Biol. Reprod., 35:579-586.

47



Koop, B. F., R. J. Baker, M. W. Haiduk, and M. D. Engstrom.
1984 . Cladistical analysis of primitive G-band sequences for
the karyotype of the ancestor of the Cricetidae <complex of
rodents. Genetica, 64:199-208.

Knuth, B. A. and G. W. Barrett. 1984. A comparative study of

resource partitioning between Ochrotomys nuttalii and
Peromyscus |leucopus. J. Mamm., 65:576-583.

Krebs, C. J. and |. Wingate. 1985. Population ,
fluctuations in the small mammals of the Kluane Region, VYukon
Territory. Can. Field-Nat., 99:51-61. ’

Krohne, D. T. and R. Baccus. 1985. Genetic and ecological
structure of a population of Peromyscus leucopus. J. Mamm.,
66:529-537.

Krohne, D. T. and M. S. Miner. 1985. Removal trapping studies
of dispersal in Peromyscus leucopus. Can. J. Zool., 63:71-75.

Larsen, E. 1986. Competitive release in microhabitat use among
coexisting desert rodents: A natural experiment. Oecologia,
69:231-237.

Lefkovitch, L. P. and L. Fahrig. 1985. Spatial characteristics
of habitat patches and population survival. Ecol. Modelling,
30:297-308.

Lin, L. H. and E. P. Pivorun. 1986. Effects of

intrahypothalamically administered norepinephrine, serotonin
and bombesin on thermoregulation in the deermouse (Peromyscus
maniculatus). Brain Res., 364:212-219.

Lofsvolid, D. 1986 . Quantitative genetics of morphological
differentiation in Peromyscus. I. Tests of the homogeneity of
genetic covariance structure among species and subspecies.
Evolution, 40:559-573.

Louis, E. E., Jr. 1984. New hairless mutant of. the American
deer mouse, Peromyscus californicus insignis. J. Hered. ,
75:229-230.

Lovelt, D. C., J. R. Choate, and S. J. Bissell. 1985.
Succession of mammals in a disturbed area of the Great Plains.
Southwest. Nat., 30:335-342.

MacCracken, J. G., D. W. Uresk, and R. M. Hansen. 1985. Rodent -
vegetation relationships in southeastern Montana. Northwest
Sci., b59:272-278.

Millar, J. S§S. 1985 . Life cycle characteristics of Peromyscus
maniculatus nebrascensis. Can. J. Zool., 63:1280-1284.

48



Miliar, J. 8. 1984. Reproduction and survival of Peromyscus in

seasonal environments. Spec. Publ. Carnegie Mus. Nat. Hist.,
10:253-266.

Miltar, J. 8., D. A. L. Burkholder, and T. L Lang. 1986.
Estimating age at independence in small mammals. Can. J.

Zool., 64:910-913.

Millar, J. S. and D. G. L. Innes. 1984 . Breeding by Peromyscus
maniculatus over an elevatjonal gradient. Can. J. Zool.,
63:124-129.

Modi, W. 8. 1984. Reproductive tactics among deer mice of the

genus Peromyscus. Can. J. Zool., 62:2576-2581.

Modi, W. S. and M. R. Lee. 1984. Systematic implications of
chromosomal banding analyses of populations of Peromyscus

truei (Rodentia: muridae). Proc. Biol. Soc. Wash., 97:716-
723.
Morris, D. W. 1984 . Microhabitat separation and coexistence of

2 temperate zone rodents. Canfield. Nat., 98:215-218.

Morris, D. W. 1986 . Proximate and ultimate controls on life-
history variation: The evolution of litter size in Peromyscus
leucopus. Evolution, 40:169-181.

Myers, P., L. L. Master, and R. A. Garrett. 1985. Ambient
temperature and rainfall: An effect on sex ratio and litter
size in deer mice. J. Mamm., 66:289-298.

McShea, W. J. and E. N. Francq. 1984. Microhabitat selection by

Peromyscus leucopus. J. Mamm., 65:675-678.

Nunez, A. A., S8S. M. Pomerantz, N. J. Bean, and T. G. Youngstrom.
1985. Effects of laryngeal denervation on ultrasound
production and male sexual behavior in rodents. Adult male

house mice (Mus musculus) and deermice (Peromyscus maniculatus
bairdi). Physiol. Behav., 34:001-906.

O'Farrell, M. J. and W. A. Clark. 1986. Small mammal community
structure in northwestern Nevada. Southwest Nat., 31:23-32.
O’'Keefe, T. R., L. C. Pinkston, and C. R. Terman. 1985.
Pregnancy failure in Peromyscus maniculatus bairdii:
Influence of postinsemination latency in exposure of the

female to the strange male. J. Mamm., 66:800-802.

O'Neill, D. H. and R. J. Robel. 1985. Food habits of Microtus,
Peromyscus, and Biarina along Kansas roadsides: Cause for
caution in roadside contamination studies. Trans. of the Kas.

Acad. Sci., 88:40-45._

49



Padgett, R. W., D. D. Loeb, L. R. G. Snyder, M. H. Edgell, and C.

A Hutchison, 1. The molecular organization of the beta-
globin compiex of the deer mouse, Peromyscus maniculatus.
Mol. Biol. Evol., 4:30-45_. 1987.

Parren, S. G. and D. E. Capen. 1985. Local distribution and
coexistence of two species of Peromyscus in Vermont. J.
Mamm., 66:36-44.

Peebles, E. D., J. A. Painter, and E. L. Bradley, 1984. A
possible role for the thyroid in reproductive inhibition in
taboratory populations of the prairie deermouse (Peromyscus
maniculatus). Comp. Biochem. Physiol., 77TA:293-298.

Petterborg, L. J. and W. K. Paull. 1984. An immunocytochemical
study of the luteinizing hormone~-releasing hormone (LHRH)
system in the white-footed mouse: Effect of blinding and

melatonin. J. Pineal Res., 1:371-380.

Peterson, §S. K., G. A. Kaufman, and D. W. Kaufman. 1985.
Habitat selection by small mammals of the tall-grass prairie:
Experimental patch choice. Prairie Nat., 17:65-70.

Pitman, J. M., 11| and E. L. Bradley. 1984 . Hypothyroidism in

reproductively inhibited prairie deer mice (Peromyscus
maniculatus bairdi) from laboratory populations. Biol.

Reprod., 31:895-904.

Porter, W. P. and P. A. McCiure. 1984 . Climate effects on
growth and reproduction potential in Sigmodon hispidus and
Peromyscus maniculatus. Spec. Publ. Carnegie Mus. Nat. Hist.,
10:173-181.

Pyke, D. A. 1984 Initial effects of volcanic ash from Mount
St. Helens on Peromyscus maniculatus and Microtus montanus.

J. Mamm., 65:678-680.

Rattner, B. A. and S. D. Michael. 1985. Organophosphorus
insecticide induced decrease in plasma luteinizing hormone
concentration in white-footed mice. Toxicol. Lett., 24:65-69.

Reduker, D. W., L. Hertel, and D. W. Duszynski. 1985. Eimeria
species (Apicomplexa: Eimeriidae) infecting Peromyscus
rodents in the southwestern United States and northern Mexico
with description of a new species. J. Parasit., 71:604-613.

Reichel, James D. 1986 . Habitat use by alpine mammals in the
Pacific Northwest, USA. Arct. and Alp. Res., 18:111-119.

Rennert, P. D. and C. W. Kilpatrick. 1986. Biochemical
systematics of populations of Peromyscus boylii. I.
Populations from east-central Mexico with Ilow fundamental
numbers. J. Mamm., 67:481-488.

50



Rhoades, F. 1986 . Small mammal mycophagy near woody debris
accumulations in the Stehekin river wvalley, Washington.
Northwest Sci., 60:150-153.

Robbins, L. W., M. H. Smith, M. C. Wooten, and R. K. Selander.
1985 . Biochemical polymorphism and its relationship to
chromosomal and morphological variation in Peromyscus leucopus
and Peromyscus gossypinus. J. Mamm., 66:498-510.

Rogers, D. S., I. R. Greenbaum, S. J. Gunn, and M. D. Engstrom.
1984. Cytosystematic value of chromosomal inversion data in
the genus Peromyscus (Rodentia: Cricetidae). J. Mamm.,

65:457-465.

Roth, V. L. and M. S. Klein. 1986. Maternal effects on body
size of large insular Peromyscus maniculatus: Evidence from
embryo transfer experiments. J. Mamm., 67:37-45.

Schmidly, D. J. and F. 8. Hendricks. 1984. Mammals of the San
Carios Mountains of Tamaulipas, Mexico. Spec. Publ. Mus.
Texas Tech Univ., 22:1-234.

Schmidly, D. J., M. R. Lee, W. S. Modi, and E. G. Zimmerman.
1985 Systematics and notes on the biology of Peromyscus
hooperi. Occas. Papers Mus. Texas Tech Univ., 97:1-40.

Schulze, T. L., G. S. Bowen, M. F. Lakat, W. E. Parkin, and J. K.

Shisler. 1986. Seasonal abundance and hosts of Ixodes
dammini (Acari: |Ixodidae) and other Ixodid ticks from an
endemic |lyme disease focus in New Jersey, USA. J. Med.

Entomol., 23:105-109.

Seagle, S. W. 1985. Competition and co-existence of small
mammals in an East Tennessee pine plantation. Am. Mid. Nat.,
114:272-282.

Sieg, C. H., D. W. Uresk, and R. M. Hansen. 1986 . Seasonal
diets of deer mice on bentonite mine spoils and sagebrush
grasslands in southeastern Montana. Northwest. Sci., 60:81-
89.

Sjovall, J., S§. H. G. Andersson, and C. S. Lieber. 1985. Bile
acids in deermice lacking liver alcohol dehydrogenase.
Biochim. Biophys. Acta, 836:8-13.

Smith, M. W., W. R. Teska, and M. H. Smith. 1984. Food as a
limiting factor and selective agent for genic heterozygosity

in the cotton mouse Peromyscus gossypinus. Amer. Mid. Nat.,
112:110~118.

Smith, S. A, R. D. Bradley, and |. F. Greenbaum. 1986 .

Karyotypic conservatism in the Peromyscus mexicanus group. J.
Mamm., 67:584-586.

51



Snyder, L. R. G. 1986 . Low Pso in deer mice native to high
altitude. J. Appl. Physiol., 58:193-199.

Sowder, A. and §. Woodall. 1985. Small mammals of melaleuca
stands and adjacent environments in southwestern Florida.
Florida Sci., 48:41-44,

Stangl, F. B., Jr. 1986 . Aspects of a contact zone between two
chromosomal races of Peromyscus leucopus (Rodentia:
Cricetidae). J. Mamm., 67:465-473. .

Stangl, F. B., Jr. and R. J. Baker. 198123, Evolutionary
relationships in Peromyscus: Congruence in chromosomal, genic,
and classical data sets. J. Mamm., 65:643-654.

Stangl, F. B., Jr. and R. J. Baker. 1984 . A chromosomal
subdivision in Peromyscus leucopus: Implications for the
subspecies concept as applied to mammals. In Festschrift for

Walter W. Dalquest in honor of his sixty-sixth birthday.
Midwestern State Univ., xx+163, 139-145.

Terman, C. R. 1984 . Presence of the female and aggressive
behaviour in male prairie .deermice (Peromyscus maniculatus
bairdiid. An. Behav.,32:3.

Terman, C. R. 1984. Sexual development of female prairie
deermice: Influence of physical versus urine contact with
grouped or isolated adult females. J. Mamm., 65:504-506.

Terman, C. R. 1984. Sexual maturation of male and female white-
footed mice (Peromyscus leucopus noveboracensis): influence
of physical or urine contact with adults. J. Mamm., 65:97-
102.

Torello, L. B., A. J. Yates, R. Hart, and K. S. Leon. 1986. A
comparative-evolutionary study of lipids in the aging brain of

mice. Neurobiol. Aging, 7:337-346.

Turney, T. H. and J. A. Lockwood. 1986 . Systolic blood pressure

in Peromyscus species: Considerations for the murine
hypertension model . J. Zool., Lond., 209:149-154.

Underwood, H., J. M. Whitsett, and T. G. O'Brien. 1985.
Photoperiodic time measurement in the male deer . mouse,
Peromyscus maniculatus. Biol. Reprod., 32:947-956.

VanDruff, L. W. and R. N. Rowse. 1986. Habitat association of
mammals in Syracuse, New York. Urban Ecol., 9:413-434.

Wassom, D. L., T. A. Dick, N. Arnason, D. Strickland, and A. W.
Grundmann. 1986. Host genetics: A key factor in regulating
the distribution of parasites in natural host populations. J.
Parasit., 72:334-337.

52



Whitaker, J. O., and R. B. Loomis. 1986. Chiggers (Acarina:
Trombiculidae) from the mammals of Indiana. Proc. Ind. Acad.
Sci., 426-433.

Whitaker, J. O., M. A. Smith, and C. Maser. 1985. Mites and

lice from mice of the genus Peromyscus from Oregon. Nor thwest
Sci., 59:319-322. '

Whitsett, J. M., J. Cherry, and H. Underwood. 1984. Involivement
of the circadian system in photoperiodic,control of pubertal
development in female deer mice, Pgromyscus maniculatus.

Experientia, 40:887-888.

Whitsett, J. M., A. D. Lawton, and L. L. Miller. 1984.
Photosensitive stages in pubertal development of male deer
mice (Peromyscus maniculatus). J. Reprod. Fert., 72:269-276.

Whitsett, J. M. and L. L. Miller. 1985. Reproductive
development in male deer mice exposed to aggressive behavior.
Devel. Psychobiol., 18:287-290.

Whitsett, J. M., P. F. Noden, J. Cherry, and A. D. Lawton. 1984.
Effect of transitional photoperiods on testicular development

and puberty in male deer mice (Peromyscus maniculatus). J.
Reprod. Fert., 72:277-286.

Whitsett, J. M., H. Underwood, and J. Cherry. 1984. Influence
of melatonin on pubertal development in male deer mice
(Peromyscus maniculatus). J. Reprod. Fert., 72:287-293.

Wolff, J. O. 1985. Cbmparative population ecology of Peromyscus
leucopus and Peromyscus maniculatus. Can. J. Zool., 63:1548-
1555 .

Wolff, J. - 0. 1985. Maternal aggression as a deterrent to
infanticide in Peromyscus leucopus and P. maniculatus. Anim.
Behav., 33:117-123.

Wolff, J. O. 1986. The effects of food on midsummer demography

of white-footed mice, Peromyscus leucopus. Can. J. Zool .,
64:855-858.

Wolff, J. O. and R. D. Dueser. 1986 . Noncompetitive coexistence
between Peromyscus species and Clethrionomys gapperi. Can.

Field-Nat., 100:186-191.

Wolff, J. O., R. D. Dueser, and K. S. Berry. 1985. Food habits

of sympatric Peromyscus leucopus and Peromyscus maniculatus.
J. Mamm., 66:795-798.

Wolff, J. O. and D. S. Durr. 1986 . Winter nesting behavior of
Peromyscus leucopus and Peromyscus maniculatus. J. Mamm.,
67:409-412.

53






