





ABOUT THIS ISSUE. ... ..

Peromyscus Newstietter #5 contains the 1988 updated lists of genetic loci
for the deer mouse (P. maniculatus). Table |, in four sections, lists the
genetic loci demonstrated by formal mendelian analysis. Table i lists
presumed loci identified from protein variants in natural populations. These
tables reflect a continuing effort to make the genetic symbols and
nomenclature for Peromyscus consistent with that of Yhe laboratory mouse,
particulariy where homology is evident. Also included in this issue for the
first time is an extensive table of published interspecific hybridization
attempts in Peromyscus. References cited in the tables are listed in Bruce
Buttler's "Bibliography of Peromyscus (Rodentia): Genetics".

Several announcements are of interest. Particularly noteworthy is the
announcement of the forthcoming volume "Advances in the Study of Peromyscus
(Rodentia)" edited by Gordon Kirkland and Jim Layne and to be pubiished by
Texas Tech University (See p. 6, this issue). This volume is an outgrowth of
a symposium held at the Fourth International Theriological Congress in 1985.
All peromyscologists will be tooking forward to this book.

Qur "Peromyscus Pioneer" biographical sketch for PN #5 treats W. Frank
Blair. We are indebted to many individuals for furnishing information,
publications and anecdotes. In preparation of this sketch we relied heavily
upon an obituary prepared by Dr. Clark Hubbs of the University of Texas. Dr.
Hubbs was a long-time friend of Frank Blair and we appreciate immensely the
biographical material he gave us. Elizabeth Horner and William MclIntosh
provided us reprints of some of Blair's early papers. We corresponded or
spoke with several others who knew Blair and from these insights feel we have
a greater appreciation than ever for this remarkable man. We recognize that
Frank Blair was probably best known for his work with amphibians which was
conducted during his 36 years on the University of Texas faculty; however, in
our sketch we have stressed his earlier and, perhaps, equally significant,
contributions to the biology of Peromyscus. Those who want a fuller
discussion of Blair's career should consult Hubbs’ account (Copeia,
1985:529-531) .

A REMINDER that PEROMYSCUS NEWSLETTER is an informal publication
intended to report work-in-progress, preliminary results and other information
of interest to those working with the genus. Therefore, material reported in
PEROMYSCUS NEWSLETTER should not be cited in publication except with
permission of the contributor. Entries are given verbatim without editing
except for format. Occasional typographical errors may occur and we beg your
forbearance. Please continue to send reports of your research activity.

PN #6 is scheduled for September. The entries should reach us by 15 August
1988.
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PEROMYSCUS
P IONEER
W. Frank Blair

1912 - 1985 ¥

In the front ranks of researchers who Jleft a lasting imprint upon
Peromyscus biology is William Franklin Blair. Blair's prolific fietd and
laboratory investigations conducted during the early years of his career were
the first to fully integrate ecology, genetics and behavior of deer mice and
their allies into an evolutionary framework. His 1950 landmark paper
"Ecological Factors in Speciation of Peromyscus" (Evolution, 4:253-275)
stimulated much subsequent research and strongly influenced the next
generation of peromyscologists. Nor was this his only contribution to our
knowledge of Peromyscus. Blair published numerous papers on Peromyscus,
including his classic investigations of beach mice on Santa Rosa Island FL
(1951, Contr. Lab. Vert. Biol., 48:1-47) and deer mice in Tularosa Basin NM
(1943, 1947. Contr. Lab Vert. Biol., 21:1-40; 35:1-17; 36:1-16). -‘He was among
the first to recognize the role of behavior in species isolation and, with
his mentor Lee R. Dice, helped establish Peromyscus as a model for mammalian
speciation research.

Frank Blair, the oldest of five children, was born 25 June 1912 at
Dayton, Texas, but moved with his family in 1916 to a 10-acre strawberry farm
near Westville, Oklahoma. |t was here he spent his early boyhood and in this
rural setting developed a lasting fascination with nature. At age ten the
family again moved, this time to Tulsa. Here he attended high school and
completed his undergraduate degree at the University of Tulsa. His interest
in biology was further whetted by a course in zoology taught by H.D. Chase and
another in botany with B.D. Barclay. While an undergraduate he met Fern
Antel, who was a university librarian, and they were soon married. In 1934
Biair entered graduate school at the University of Florida at Gainsvilie and
received a master’'s degree in 1936. His thesis work on ecology of the marsh
rabbit in Florida was conducted under the supervision of H.B. Sherman,
inventor of the Sherman live trap and a protege of Lee Dice. About this time
Blair published his first Peromyscus paper, a brief note co~authored with John
Kilby, "The gopher mouse - Peromyscus floridanus" (1936, J. Mamm. ,
17:421-422) . '

Blair then enrolled as a doctoral student at the University of Michigan

to work wunder the direction of Dice. Thus began a productive association
which generated numerous studies of Peromyscus and other small mammals. Blair
received the Ph.D. in 1938, writing his dissertation on ecological

relationships of mammals in northeastern Okiahoma, but remained at Ann Arbor
as a Research Associate until the summer of 1942 when he entered the Army Air
Corps during Worlid War {1. It was during this pre-war interval that Blair
conducted most of his Peromyscus work, although much of it was not published
until after his release from active duty.
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Blair's major contribution to Peromyscus bioclogy was his ability to
combine incisive field observations with Jlaboratory behavior and breeding
studies and from these develop an understanding about evolution of a species

as an entirety. His actual Peromyscus research centered on the three
subspecies he studied most intensely: P. manicufatus bairdii in southern

Michigan; P. m. blandus in Tularosa Basin New Mexico; and P. polionotus
leucocephalus on Santa Rosa Island, Florida. However, Blail, interacting with
Dice and others in the Michigan group at that time, had a broader perspective
of evolution in the genus than his immediate research projects might suggest.
In his field studies he employed trap-mark-release-repeated recapture methods

tracking individuals. His wife often accompanied him and acted as his field
assistant. Blair generally returned live animals to the laboratory where
genetic and behavioral studies were accomplished. His published accounts of

his field observations make for fascinating reading and convey a sense of
intimacy with the animais as individuals.

From 1938 through 1942 Blair was involved more or less continuously with
small mammal ecology in field and woodland habitats in Michigan near Ann
Arbor. Several published papers resulted including "A Study of Prairie
Deer-Mouse Populations in Southern Michigan" (1940. Am. Mid. Nat .,
24:273-306), his first detailed investigation of a Peromyscus population.
During this period Blair also made extended expeditions of two and three
months duration to the Tularosa Basin in 1938 and 1940. He calculated home
ranges, estimated population numbers and densities and recorded breeding and
age structure. He confirmed that buff and gray coat color polymorphism in P.
m. blandus was correfated with with soil color, and estimated the allelic
frequencies of the genes involived. This was among the first gene frequency
studies in mammalian populations. He also documented the case of a single
young female which moved nearly a haif mile between study plots on each of
four occasions within a three week interval, perhaps a record for deer mice.
Blair's Peromyscus field studies culminated with two trips (5 Nov 1941 - 13
Jan 1942; 7 May - 17 June 1942) to the guif shores of Florida where he
analyzed the structure of beach mouse (P. potionotus Jeucocephalus)
populations on Santa Rosa island. Among many other observations he noted that
permanent bonding was usual between pairs of these mice, now recognized as
typical in P. polionotus generally. Upon returning to Ann Arbor, he initiated
an experiment on behavioral isolation between P. polionotus leucocephalus and

P. maniculatus blandus in special test cages. Blair entered the military at
this time and the study was concluded by Walter E. Howard (1944. Contrib. Lab.
Vert. Biol., 26:1-19). This behavioral isolation study portended the

direction of Blair's well-known later work with anurans.

In addition to the population studies, Bilair described the formal
genetics of the white cheek gene identified in the beach mouse, and the
brown-tip trait in the deer mouse. The tatter proved to be a recurrence of
the brown mutant originally described by Huestis and Barto (1934). He was the
first (1942, J. Mamm., 23:196-204) to convincingly argue, based on structure
of the baculum, that the golden mouse (Ochrotomys nuttalli) was not a
Peromyscus, a conclusion now generally accepted. He described P. comanche as
a species separate from P. truei (1943. Contrib. Lab. Vert. Biol., 24:1-8), a
distinction later debated. Most significantly by the early 1940's he was
developing major insights into speciation and the nature of species and races.
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His first review paper in this direction, "Criteria for Species and their
Subdivisions from the Point of View of Genetics" (1943. Annals N.Y. Acad.
Sci., 44:179-188) revived the "cenospecies"” concept. Cenospecies are groups of
species which are at least partially interfertiie. In Peromyscus the
cenospecies corresponds approximately to the species group. In this paper
Blair adopted the mainstream neodarwinian philosophy flourishing among his
contemporaries. By the late 1940’'s he had formulated a comprehensive view of
Peromyscus speciation as reflected in the classic 1950 Evolution paper cited
eartier and in several other papers published during the 1950s. One of his
major themes stressed the strong association of present-day distributions and
recent speciation events in North America with late Pleistocene climate and
vegetation. Overall, Blair published 22 papers devoted primarily to
Peromyscus and another dozen involved or related to the genus in significant
fashion.

After service as a survival training officer during the war, Blair
returned for a few months to his position at the Laboratory of Vertebrate
Biology at Michigan, but then joined the faculty at the University of Texas in
autumn 1946. Aithough Blair continued to conduct some studies with mammals
and published a number of signjficant papers based on his earlier studies, his
research focus shifted to anurans and the role of mating calls in species

recognition. Undoubted!y he was influenced in this course by -his younger
brother, A. P. Btair, who was already a recognized authority amphibian
biology. Frank Blair's work with the genus Bufo became particularly well
known and he authored numerous articles on amphibians. In the latter part of
his active career he became increasingly involved with the |International
Biological Program and other conservation efforts. He frequently testified

before legislative bodies or other groups in behalf of environmental concerns.
Blair was also highly regarded as a teacher. Although somewhat of a loner and
occasionally aloof, he could also be an affable individual who made student

and colleague alike feel at ease. He supervised the graduate studies of 100
students, about half of which were Ph.D. candidates. Among his graduate
students who worked with Peromyscus were W.H. McCarley, W.K. Clark, J.R.
Tamsitt, W.N. Bradshaw and R.E. Moore. Blair's lifetime publication |ist
totaled about 160 titles, very few of which were co-authored. He was one of

five authors of a widely used reference book, Vertebrates of the United
States.

Frank Blair was highly esteemed among zoologists, ecologists and
evolutionists. He received numerous honors and recognitions, including the
1975 AIBS Distinguished Service Award and the 1977 Joseph Priestly Award. He
served as president of the American Institute of Biological Sciences (1972},
the Ecological Society of America (1963), the Society for the Study of
Evolution (1962) and the Southwestern Association of Naturalists (1953-58).
He also served in various offices and on numerous committees of national and
local organizations.

After a productive 36-year career on the University of Texas faculty
Frank Blair retired, shortiy before the death of his wife, in 1982. His
health declined rapidly after this time and he passed away February 9, 1985,
He had no children and left  his 10-acre homestead, which he had carefully
nurtured as a preserve, to the local Audubon Society. W. Frank Blair also
ieft an immense legacy in the students he trained and in the clear insights he
provided into the social and genetic organization of vertebrate populations.
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CONTRI BUT I ONS

Jack A. CRANFORD Students:
Biology Department Randi Meyerson
Virginia Polytechnic Institute KatRy Lundy
and State University .

Blacksburg, VA 24061
(703)961-5371

A few comments have been received from those of you who have
had problems similar to those experienced by us when our animal

facilities were undergoing renovation. | still believe that the
issue of when a particular laboratory group of wiid animais can
be considered as a "laboratory animal" is one which must be
resclved. After all a few short years ago the white mouse was

derived from a "wild stock"” but now has a special status.
Suggestions on how to approach this issue with government
agencies would be appreciated.

One current direction of our laboratory research is to
evaluate residence and turnover of radioisotopes used in the
field to establish maternity. A portion of this work now
indicates that some isotopes can be retained in sufficient
quantity in mothers to still be detectable in third and fourth
litters produced by them. If radioisotope use in the field is
not monitored very closely, possible confusion of relationships
could occur. As single and multiple tabel usage allows the
maximal number of combinations to be realized, if one isotope has
a different residence or transfer period then litters produced by
the same female could have different isotopic identifications.
That would remain unknown in the field and offspring would be

misidentified. If questions of dispersal or social relationship
were being evaluated then small errors in identification could
result in large hypothesis testing errors. in both P. lteucopus

and P. maniculatus the isotopes tested so far behave in the same
manner .

The spring field season will begin and we are going to be
looking for small disturbance sites in the forests to try to
track the fate of animals whose habitats are lost. These forced
dispersants could have a wide array of fates in the system.

Their fate could also have a high seasonal dependency and we will
be attempting to look at this throughout the year. first
questions are however quite basic, can enough of the marked
animals post disturbance be relocated. If that is answered this
year then the project will have some possible future.
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Billie FOREHAND
Lab Technician
R.G. Thurman
Department of Pharmacology
CB# 7365, FLOB
University of North Carolina at Chapel Hill
Chapel Hill, NC 27514

At the University of North Carolina Pharmacology Department,
we maintain a colony of deermice, Peromyscus maniculatus,
established from a breeding stock provided by Dr. M.R. Felder of
the University of South Carolina. The unigque characteristic of
our colony is that we posses two strains, one containing the
Alcoho!l Dehydrogenase (ADH) enzyme (ADH+) and one genetically
deficient in ADH (ADH-). We have found, however, that ADH-
deermice do eliminate ethano!l at rates up to 60% of the positive
strain.

This strain, therefore, yields a useful model with which the
"minor" pathways of ethanol oxidation can be studied in the

abscence of inhibitors of ADH which could be nonspecific. In our
lab, techniques have been devised to perfuse the livers of these
animals. Deermouse livers are about the size of a 23mm-diameter

coin and weigh from 500 to 800 mg.

Our studies have demonstrated that the ADH- deermouse
oxidizes ethanol almost exclusively via catalase~Hz02 generation
and catalase activity. g

Non-ADH pathways of ethanol metabolism have been implicated

in ethanol~induced liver damage. The ADH- deermouse can be used
to evaluate this hypothesis by feeding them ethanol-containing
diets. Since we found chronic treatment with a high-fat diet

caused an increase in ethanol metabolism in ADH- deermice,
controlled experiments with low-fat diets containing ethanol
would be useful to test in the future. This type of experiment
would be helpful in evaluating the role of acetaldehyde produced
by peroxidation of ethanol via catalase-HaO» as well as Ha0a
generated via peroxisomal B-oxidation in ethano!l induced liver
damage. We also plan to test the effects of physiological agents
such as hormones and intracellular calcium on peroxisomal
B-oxidation.

This discussion has merely highlighted a few examples of the
way we use this genetically deficient deermouse in our research.
The range of possible applications of the Peromyscus maniculatus
make it a useful animal model for the study of alcohol induced
toxicity and disease.
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R. JACK

H. KIECZKA

Department of Toxicology
BASF Aktiengesellischaft
D-6700 Ludwigshafen, FRG

Case reports from the medical literature indicate that heavy
consumption of alcoholic beverages may endanger acdute and
subacute poisoning by the industrial solvent 1.4-~dioxane (1).

In our experiments, the oral toxicity of 1.4-dioxane to

Wistar rats and NMRI mice was markedly increased upon prior i.p.
administration of the ADH inhibitor 4-methylpyrazole (4-MP; 100
mg/kg, dissolved in phosphate buffer solution). No signs of

toxicity were recorded in rats receiving 3000 mg/kg dioxane or,
respectively, NMRI mice receiving 1000, 2000 and 3000 mg/kg
dioxane by gavage or 4-MP alone. Unspecific signs of toxicity
after single or repeated oral administration of 1_4-dioxane (1 x
3000 mg/kg or 2 x 3000 mg/kg or 4 x 1000 mg/kg or 4 x 2000 mg/kg)
were much more pronounced in Wistar rats pretreated with 4-MP and
subsequent application of 1.4-dioxane at identical doses. in
NMR! mice similar effects were recorded at 2000 mg/kg dioxane
with and without prior 4-MP treatment.

In contrast, ADHF/F and ADHN’/N deermice (P. maniculatus) (3)
did not show any toxic effects after 4 oral administrations of up

to 3000 mg/kg at 4 consecutive days. After three administrations
of 5000 mg/kg on consecutive days unspecific toxic symptoms and
mortalities occured. No difference in toxicity could be detected

between ADHN/N and ADHF/’F animals.

The results of the study indicate that in NMRI mice and
Wistar rats ADH may be involved in the clearance of a toxic
metabolite (possibly dehydrogenation of 1.4-dioxane-2~-01 to
1.4-dioxane-2-one (2)), while in P. maniculatus different
metabolic pathways (3) may exist for the oxidation of 1.4-dioxane
to the urinary excretion products 1.4-dioxane-2-one and its open
chain form B-hydroxyethoxyacetic acid.

Literature

(1) Johnstone, R. T. 1959. Death due to Dioxane?. A.M_A.
Arch. Ind. Health, 20:445-447.

(2) Woo, Y. T., J. C. Arcos, M. F. Argus, G. W. Griffin, K.
Nishiyama. 1877. Metabolism in vivo of dioxane. Biochem.
Pharmacol., 6:1535-1538.

(3) Burnett, K. G. and M. R. Felder. 1980. Ethanol metabolism

in Peromyscus genetically deficient in alcohol
dehydrogenase. Biochem. Pharmacol., 29:125-130.
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Robert C. LACY Co-workers:

Department of Conservation Biology Melissa L. Foster
Chicago Zoological Park Glen Alaks
Brookfield, IL 60513 Bruce Brewer

(312)485-0263

We are using Peromyscus as model organisms to test genetic
processes of importance to endangered species propgagation and

management. We currently maintain stocks of P. leucopus
noveboracensis, P. |. texanus, P. polionotus leucocephalus, P. p.
niveiventris, P. p. phasma, P. p. rhoadsi, P. p. subgriseus, and

P. gossypinus palmarius for studies of inbreeding and
hybridization.

We are in the final stages of a 4-year study, first
initiated by Bruce Brewer (then at Cornell University), comparing
the severity of inbreeding depression to initial levels of
genetic variability as detected by starch gel electrophoresis of
tissue proteins. Moderately inbred mice have been produced
(inbreeding coefficients up to .7 for P. leucopus and P.
polionotus niveiventris), and stocks differ markedly in their
responses to inbreeding. We have monitored litter size, juvenile
mortality, and weights at weaning, and we are beginning to
examine bilateral asymmetry in skeletal measures. No
relationship between the initial genetic variability of a stock
(low in P. p. phasma and P. p. leucocephalus; high in P. leucopus
and P. p. subgriseus; intermediate in the others) and the
severity of, or the traits affected by, inbreeding depression has
yet been observed.

We have also begun a study of hybridization between various
species and subspecies of Peromyscus. We intend to monitor
reproductive performance of aill pairwise crosses, and then to
examine skulls and legbones for asymmetry and developmental
abnormalities in first and later generation hybrids.

Excess mice from our lab stocks can be made available to
other researchers, though availability will vary over time. The
orgins of the stocks are as follows:

Species Collecting Locality Date lab stock
established

P. leucopus texanus Brewster Co., TX 1984

P. |I. noveboracensis lthaca, NY 1984

P. 1. noveboracensis Cook Co., IL 1987

P. p. leucocephalus Santa Rosa Is., FL 1984, 1988

P. p. niveiventris Canaveral Nat. Seashore 1984, 1988

P. polionotus phasma Anastasia Is., FL 1984

P. polionotus rhoadsi Lake Placid, FL 1984, 1988

P. polionotus subgriseus Ocala Nat. Forest, FL 1984, 1988

P. polionotus subgriseus Withlacoochee St. Forest 1984, 1988

P. gossypinus palmarius Lake Placid, FL 1987
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Laura J. MCLELLAN
Division of Biology
Ackert Hall

Kansas State University
Manhattan, KS 66506
(913)532-5865

I have just completed a study of geographic variation in 20
non-metric cranial and post-cranial skeletal traits of Peromyscus
maniculatus. To my knowledge, this is the first study of
non-metric traits of wild caught P. maniculatus. | examined P.
maniculatus collected from six locations in northcentral Kansas.
Two of the sites were in cultivated valieys and four were in

grazed native prairie. The cultivated areas studied appear to be
higher quality habitats for P. maniculatus than native prairie,
they support higher densities of P. maniculatus, individuals

weight more and are larger, and reproduction begins at an earlier
age.

For each population sampled, the frequencies of each of the

traits were tested for sex and side dependencies. Two traits in
females and only one trait in males exhibited different
frequencies on the left side of the skuli than on the right side.
Five of the traits examined were significantly affected by sex,
but only one trait was sexually dimorphic in all six populations
examined. Differences in habitat quality influenced the

frequency of several of the fusional traits examined, but did not
effect left-right side asymmetry.

Interpopulational trait frequency differences were examined,
and concordance between the phenetic distance and the spacial
proximity of populations was noted. Foramenal trait frequencies
do not appear to be infiuenced by habitat quality. Because many
non-metric traits may be adaptively neutral, frequency
differences between populations may result from genetic drift,
thus reflecting the extent to which separate populations are
isolated breeding units. '

In order to further investigate the nature of these traits

in P. maniculatus, | established a laboratory colony of P.
maniculatus from two of my study sites; one cultivated and one
native prairie. Pedigrees were kept on progeny resulting from

crosses between individuals from the same orginal population.
The offspring were sacrificed at 4 and 6 months of age.

Skeletons of the parents and progeny have been prepared. | have
not yet examined these individuals, but hope to within the next
few months. The results of this laboratory study will be used to
further evaluate the utility of non-metric traits in

understanding microevolutionary divergence among populations of
P. maniculatus.
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Jerry O. WOLFF

and Donna M. CICIRELLO
Biology Department
Villanova University
Villianova, PA 19085

BEHAVIORAL ECOLOGY OF PEROMYSCUS AT THE
MOUNATIN LAKE BIOLOGICAL STATPON

We are continuing the eight-year study of Peromyscus
leucopus at the Mountain Lake Biological Station in southwestern
Virginia. After reaching a peak population density of 38 mice/ha
in 1981, the densities crashed to a low of less than 6 animalis/ha
in 1983 and then peaked again at 38 animals/ha in 1986. in 1987,
the density reached an atl time low of 5.2 mice/ha. Densities of
Peromyscus maniculatus, which have paralleled those of P.
leucopus were also at their lowest density of 1.6 mice/ha. The
reason for the rapid deciine in densities from 1986 to 1987 is
not known.

The main objective of our étudy in 1987 was to determine if,
and under what conditions infanticide occurs in P. leucopus, ‘and
which sex and age group commits infanticide. Secondly, we are
testing the hypotheses that (1) males commit infanticide to
increase mating opportunities, (2) females commit infanticide to
compete for resources (nest sites, food, or territories), or (3)

infants are killed and eaten for food. The study is being
conducted in the field by placing pups in specially designed nest
boxes within the home ranges of known animals. The age, sex, and
residency (or immigrant) status of mice entering the nest boxes
are monitored. Preliminary results suggest that infanticide is
more common among females than among males and results from
competition for resources. Male infanticide is less common
probably because of the promiscuous mating system which results
in confusion of paternity. It appears that a male’s prior
association with females inhibits infanticide. Males that had
not sired litters within the previous 30 days were more prone to
committing infanticide than were males that had mated. Few pups

were eaten suggesting that food is not the prime motivation for
killing pups.

We are now conducting a laboratory study at Villanova-
University to determine if cohabitation and/or copulation are
sufficient to inhibit infanticide in males, and if so, for how
long. Cohabitation alone does not inhibit infanticide, but
copulation does. Tests are now in progress to determine the
duration of the inhibitory effects of copulation, whether males
recognize their own offspring or not, and if the tendencey to
commit infanticide is inherited. The laboratory studies are
designed to corroborate our field observations. Both studies are
scheduled for completion in Autumn 1988.
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