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Cover: Circling behavior of Peromyscus sp. (likely P. maniculatus or P. leucopus).  

Photographs, video, and article by David Jeffcott and Virgil Brack, Jr.
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Peromyscus Newsletter Number 40

Welcome to the first completely on-line version of Peromyscus Newsletter.  
Whereas no one can adequately fill Wally Dawson’s shoes, I hope PN will remain a 
valuable reference for all Peromyscus researchers, keeping you informed about 
your colleagues’ work in the hopes of fostering additional, exciting research with 
our favorite mice.  

With the newsletter now exclusively in electronic format we no longer have 
publishing costs to consider.  I think this will be liberating for PN as we can now 
include lengthier accounts (preferably no more than 2 single-spaced pages), color 
graphs and figures, pictures, and movies.  In fact, this issue contains a fascinating 
movie of circling behavior in a wild Peromyscus, although you must have 
QuickTime installed in order to view it.  To download a free copy of QuickTime visit 
http://www.apple.com/quicktime/download/standalone.html.

Unfortunately, the switch has meant that we have lost some subscribers.  A few do 
not have access to email, and some have simply not sent us their email addresses.  
If you know of someone in one of these categories, please encourage them to send 
us their address.  Alternatively, copies of PN will be posted to our website.  Just go 
to   http://stkctr.biol.sc.edu/ and click on the Newsletter tab.  Another change to 
accommodate this new format is a new email address.  All PN business can now 
be sent to peromyscusnewsletter@biol.sc.edu.  This is the address that should 
be used for all submissions and subscriptions. Send an email to this address 
to sign up and you’ll be added to the subscriber list.

As this is the first issue in the new format, I’m hoping some of you will send me 
feedback letting me know how the Newsletter can be improved.  Any and all 
suggestions are welcome, from improving the look of the Newsletter to increasing 
its usefulness and distribution.  Just send your comments to the above email 
address.  

To all of you who have stuck with us throughout this transition I say thank you.  To 
all of you new subscribers I say welcome.

Julie
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News, Comments, and Announcements:

The 2006 annual meeting of the American Society of Mammalogists will take place 
Saturday June 17 to Wednesday June 21, 2006 at the University of Massachusetts 
Amherst. For more information see the meeting web site at http://asm06.org/.

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦

The 10th Rodens & Spatium International Conference on Rodent Biology will be held 
Monday July 24 to Friday July 28, 2006 at The University of Parma, Italy.  There will 
be a joint Apodemus-Peromyscus symposium provisionally planned for July 25, and an 
informal round table discussion is planned as well.  Anyone interested in attending this 
conference is encouraged to view the website at http://www.rodensetspatium.unipr.it/.  
Anyone interested in attending is encouraged to contact Julie Weston at 
weston@biol.sc.edu and anyone interested in presenting should contact either Julie
Weston or Philippe de Mendonca at pgd24@cam.ac.uk.  The deadline for hotel 
registration is April 30, and the deadline for conference registration, payment, and 
submission of abstracts is June 10, 2006.  As Parma has many tourists in July 
participants should register for a hotel early.

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦

Two fatal cases of hantavirus have been confirmed in Arizona since the beginning of 
2006.  One case involved a man who lived along the rural fringe of a new suburb in 
Maricopa County. He may have been exposed to the disease while cleaning up mouse 
droppings in his garage. The man, in his 60s, died in January.  The other case 
involved a Navajo County woman who also died after contracting the disease.

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦

The Stock Center would like to acknowledge Dr. Catherine Marler, Department of 
Psychology at the University of Wisconsin, who supplied us with 15 female and 12 
male P. californicus to be added to our breeding program.  Thanks also to her 
Associate Research Specialist, Elizabeth Florek, who aided in this process.  These 
animals should enable us to supply additional orders of this popular species to users.

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦

Peromyscus Newsletter now has its own email address!  To subscribe, submit articles, 
or any other Newsletter business, please email peromyscusnewsletter@biol.sc.edu.

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦
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THE  PEROMYSCUS  GENETIC  STOCK  CENTER 
 
 
General  
 

The University of South Carolina has maintained a genetic stock center for Peromyscus (deer 
mice and congeneric species) since 1985.  The center was established under a grant from the Living 
Stocks Collection Program of the National Science Foundation and continues to be supported by NSF 
and the NIH Biological Models and Materials Research Program.  It also receives support from the 
University and from user fees.   

 
The major function of the Stock Center is to provide genetically characterized types of 

Peromyscus to scientific investigators and educators.  Continuation of the center is dependent upon 
significant external utilization, therefore potential users are encouraged to take advantage of this 
resource.   

 
Policies and Procedures 
 
 The Stock Center currently maintains several categories of stocks of living animals:  
1) Closed colony random-bred1 “wild-type” stocks of seven species of Peromyscus.   2) Two highly 
inbred2 stocks of “wild-type” P. leucopus.  3) Stocks of eighteen coat color mutations, mostly in P. 
maniculatus.  4) Stocks of nine other monogenic traits.  The Stock Center operates in strict compliance 
with the Animal Welfare Act and is located in an AAALAC approved facility.  All animal care is 
performed by certified technicians.  Stocks are monitored regularly for presence of disease and parasites 
and are free of hantavirus and 15 murine viruses. 
 

The Stock Center also provides blood, organs, tissues, fetuses, skins and other biological 
materials from Peromyscus.  The Stock Center operates a Molecular Bank where selected genomic 
libraries and probes are available.  Other resources include a reference collection of more than 2,500 
reprints of articles on peromyscine rodents, copies of which may be provided.  The Stock Center is the 
primary sponsor of PeroBase, an on-line database dedicated to information regarding Peromyscus and  
closely related species.     
 

Sufficient animals of the mutant types generally can be provided to initiate a breeding stock.  
Somewhat larger numbers, up to about 50 animals, can be provided from the wild-type stocks.  Animals 
requested in greater numbers frequently require a “breed-up” charge and some delay in shipment. 
 
Orders and Pricing 
  
 A user fee is charged for animals or materials provided by the Stock Center.  A schedule of fees 
is shown in the table on the next page. Fees vary with species and type of service provided. User assumes 
the cost of all shipment.  Animals lost in transit are replaced without charge.  Tissues, blood, skins, etc. 
are supplied at a modest fee that includes technician time.  Arrangements for special orders will be 
negotiated. Billing will be submitted upon satisfactory delivery. Write or call for details or special 
requirements. 
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SCHEDULE  OF  USER  FEES 
 

____________________________________________________________________________________
 

Item     Academic and Government   Commercial Users 
  
 
MATURE ANIMALS  (each) 
 
   Wild-type Stocks  
    Smaller species (P. maniculatus, 
      P. polionotus, P. leucopus, 
      P. eremicus)       $ 22.50             $ 35.00 
    Larger species  (P. californicus, 
      P. melanophrys, P. aztecus)         30.00    40.00 
 
   Mutant and Inbred Stocks         30.00    40.00 
 
   Pregnant females (Smaller species)        40.00    50.00 
                                (Larger species)        55.00    65.00 
 
   Special Attention (Diet, etc.)         40.00    50.00 
 
   F1 Species Hybrids          30.00    40.00 
 
 
TISSUE SAMPLES  (Per sample) 
 
   Solid            25.00      
 
   Fluid (Blood, urine, saliva, etc.) per ml       40.00 
 
   Flat skins (each)          35.00 
 
 
MOLECULAR MATERIALS 
 
   Extracted DNA, 20 µg       100.00 

 
   PCR Primers (500 µl @ 10 µM)        10.00 

 
   Genomic & cDNA libraries       300.00 
 
 
OTHER CHARGES 
 
 Shipping costs = actual shipper's charges plus cost of mouse containers, packaging. 
 
 Lab fee for sample preparation. 
 
 Breed-up fees (for orders exceeding 50 animals) = per diem cage charges X cages required. 
 
____________________________________________________________________________________
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STOCKS AVAILABLE 
 
 
WILD TYPE STOCKS ORIGIN 
 
P. maniculatus bairdii  Closed colony bred in captivity since 1948.   
(BW Stock)                     Descended from 40 ancestors wild-caught near Ann Arbor MI. 
Deer Mouse 
 
P. maniculatus sonoriensis   Derived from about 50 animals wild-caught by Jack Hayes in  
(SM2 Stock)   1995 near White Mountain Research Station CA. 
Sonoran Deer Mouse 
 
P. polionotus subgriseus   Closed colony since 1952.  Derived from 21 ancestors wild-  
(PO Stock)   caught in Ocala Nat'l. Forest FL. High inbreeding coefficient. 
Oldfield Mouse 
 
P. polionotus leucocephalus   Derived from beach mice wild-caught on Santa Rosa Island FL between 
(LS Stock)  1987-1988 and bred by R. Lacy. 
Beach Mouse 
 
P. leucopus   Derived from 38 wild ancestors captured between 1982 and 1985  
(LL Stock)   near Linville NC. 
White-footed Mouse 
 
P. californicus insignis  Derived from about 60 ancestors collected between 1979 and   
(IS Stock)   1987 in Santa Monica Mts. CA.                      
California Mouse 
 
P. aztecus     Derived from animals collected on Sierra Chincua Michoacan,  
(AM Stock)                      Mexico in 1986. 
Aztec Mouse 
 
P. melanophrys   Derived from animals collected between 1970 and 1978 from  
(XZ Stock)                           Zacatecas, Mexico and bred by R. Hill. 
Plateau Mouse 
 
P. eremicus   Originated from 10-12 animals collected at Tucson AZ in 1993. 
(EP Stock) 
Cactus Mouse 
 
INTERSPECIFIC HYBRIDS 
 
P. maniculatus X P. polionotus   Bred by special order. 
F1 Hybrids 
 
P. leucopus X P. gossypinus       Sometimes available by special arrangement. 
F1 Hybrids 
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3COAT COLORS                  ORGINAL SOURCE
 
Blonde bln/bln   Mich. State U. colony (Pratt and Robbins, 1982) 

Albino c/c   Sumner's albino deer mice (Sumner, 1922) 

Ashy ahy/ahy   Wild-caught in Oregon ~ 1960 (Teed et al., 1990) 

Black (Non-agouti) a/a  Horner's black mutant (Horner et al., 1980) 
4Brown b/b   Huestis stocks (Huestis and Barto, 1934) 

California blonde cfb/cfb Santa Cruz I., Calif., stock (Roth and Dawson, 1996) 

Dominant spotting S/+  Wild caught in Illinois (Feldman, 1936) 

Golden nugget bgn/bgn   Wild caught P. leucopus (Horner and Dawson, 1993) 

Ivory i/i    Wild caught in Oregon (Huestis, 1938) 
5Pink-eyed dilution p/p  Sumner's "pallid" deer mice (Sumner, 1917) 

Platinum plt/plt   Barto stock at U. Mich. (Dodson et al., 1987) 
4Silver sil/sil   Huestis stock (Huestis and Barto, 1934) 

Tan streak tns/tns  Clemson U. stock from NC (Wang et al., 1993) 

Variable white Vw/+  Mich. State U. colony (Cowling et al., 1994) 

White-belly non-agouti aw/aw Egoscue's "non-agouti" (Egoscue, 1971) 

Wide-band agouti ANb/a  Natural polymorphism U. Mich. (McIntosh, 1954) 

 

 
OTHER MUTATIONS AND VARIANTS 

Alcohol dehydrogenase negative   Adh0 /Adh0  South Carolina BW stock (Felder, 1975) 
Alcohol dehydrogenase positive    Adhf /Adhf     South Carolina BW stock (Felder, 1975) 

Boggler bgl/bgl     Blair's P. m. blandus stock (Barto, 1955) 

Cataract-webbed cwb/cwb   From Huestis stocks (Anderson and Burns, 1979) 

Epilepsy epl/epl     U. Michigan P. m. artemisiae stock (Dice, 1935) 
5Flexed-tail f/f  Probably derived from Huestis flexed-tail  

(Huestis and Barto, 1936) 

Hairless-1 hr-1/hr-1    Sumner's hairless mutant (Sumner, 1924) 

Hairless-2 hr-2/hr-2    Egoscue's hairless mutant (Egoscue, 1962) 

Juvenile ataxia ja/ja    U. Michigan stock (Van Ooteghem, 1983) 

Enzyme variants Wild type stocks provide a reservoir of variants 
(Dawson, 1983) 

 
______________________________ 
1 “Random bred” without deliberate selection, sib-sib matings avoided.   2 Inbred lines bred by sib-sib and/or parent-offspring mating for 21 
generations or more.   3Unless otherwise noted, mutations are in P. maniculatus.   4Available only as silver/brown double recessive.  
5Available only as pink-eye dilution/flexed tail double recessive. 
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Other Resources of the Peromyscus Stock Center 
 

 
Highly inbred P. leucopus (I30+) are available as live animals or as frozen tissues.  
 Two lines developed by George Smith (UCLA) are currently maintained by the  

Stock Center. 
 
Limited numbers of other stocks are on hand, but not currently available.  Inquire. 
 
Preserved or frozen specimens of types given in the above tables. 
 
Flat skins of mutant or wild-type coat colors of any of the stocks listed above. 
 
Reference library of more than 2500 reprints of research papers, articles and reports on 

Peromyscus. Single copies of individual articles can be photocopied and mailed.  Please 
limit requests to not more than five articles at any given time.  There will be a charge of  
10 cents per photocopied page after the initial 20 pages. 

 
Photocopies of back issues of Peromyscus Newsletter ($5 ea.) or single original back copies, when still  

available, without charge.  
 
Materials are available through the Peromyscus Molecular Bank of the Stock Center.  Allow two 

weeks for delivery.  Included is purified DNA or frozen tissues of any of the stocks listed  
above.  Several genomic libraries and a variety of molecular probes are available.  (Inquire  
for more information) 

 
For additional information or details about any of these mutants, stocks or other materials 
contact:  Janet Crossland, Colony Manager, Peromyscus Stock Center, (803) 777-3107,  
e-mail crosslan@biol.sc.edu 
 
PLEASE CALL WITH INQUIRIES 
 

 
 

Peromyscus Genetic Stock Center 
University of South Carolina 

Columbia, SC  29208 
(803) 777-3107 
(803) 777-1212 

FAX (803) 576-5780 
peromyscus@stkctr.biol.sc.edu 

http://stkctr.biol.sc.edu 
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<><><><><><><><><><><><><><><><><><><><

NOTICE
PEROMYSCUS NEWSLETTER IS NOT A FORMAL SCIENTIFIC 
PUBLICATION.

THEREFORE…

INFORMATION AND DATA IN THE CONTRIBUTIONS SECTION SHOULD 
NOT BE CITED OR USED WITHOUT PERMISSION OF THE 
CONTRIBUTOR.

THANK YOU!

<><><><><><><><><><><><><><><<><><><
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Shay G. BRADBURY and Shawn MEAGHER 
Department of Biological Sciences 
Western Illinois University 
Macomb, IL 61455 
Email: shaygbradbury@hotmail.com 

 
Rapid evolution of host specificity in Trichinella spiralis 

 
 Rapid evolution is the evolution of a species on a contemporary time scale, in as 
little as a few years or decades (Stockwell and Ashley, 2004).  Rapid evolution of 
parasites and their hosts in fragmented habitats is a potential problem that could cause 
epidemic level outbreaks of parasites (Altizer et al., 2003). One parasite attribute that 
has received little attention with respect to rapid evolution is host specificity.  Host 
specificity is a measure of the number of hosts a parasite species can exploit 
successfully (Poulin and Mouillot, 2003).  It can range from low (many hosts) to high 
(few hosts).  For generalist parasites with low host specificity, repeated generations of 
selection in a single host species (serial passages) can increase adaptation to the host 
(Ebert, 1998) which could lead to increased parasite reproduction and harm to the host. 

 
We tested for increased host specificity in Trichinella spiralis by measuring its 

reproductive output (number of juveniles produced per adult worm) in Peromyscus 
leucopus during a serial passage experiment.  Trichinella spiralis is a generalist 
nematode parasite that infects meat-eating mammals.  The host used in this 
experiment, P. leucopus, has been found infected with T. spiralis in nature (Holliman 
and Meade, 1980), but is a new host for this parasite strain.  If T. spiralis shows 
increased adaptation to P. leucopus then it will have a higher reproductive rate after 
serial passage.   

 
Trichinella spiralis was obtained from the USDA, where it is cultured in lab rats.  

We conducted 5 serial passages of T. spiralis in P. leucopus.  Each group of mice 
consisted of at least ten males of approximately the same age infected with 
approximately 100 T. spiralis juveniles.  A group of ten lab rats were simultaneously 
infected as a control group.  The hosts were killed after at least two months.  Juvenile T. 
spiralis were isolated from muscle using pepsin-hydrochloric acid digestion and then 
counted (Meagher and Dudek, 2002). 

 
We found a significant increase in T. spiralis reproductive output over the course 

of this experiment (Figure 1).  This increased adaptation by T. spiralis also likely 
increased its virulence since higher numbers of juvenile worms cause greater harm to 
the host (Meagher and Dudek, 2002).  If this rapid evolution of host specificity is 
common in nature, it may be a concern to conservationists because it could lead to 
increased harmfulness to endangered species.   

 
LITERATURE CITED 

 
Altizer, S., D. Harvell and E. Friedle. 2003. Rapid evolutionary dynamics and disease 

threats to biodiversity. Trends in Ecology and Evolution. 18(11): 589-596. 
Ebert, D. 1998. Experimental evolution of parasites. Science 282: 1432-1435. 
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Figure 1. Increase in reproductive output of Trichinella spiralis after 5 generations in 
Peromyscus leucopus. 

 
 

♦♦♦♦♦♦♦♦♦ 
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Anthony STEYERMARK 
Department of Biology 
University of St. Thomas 
2115 Summit Avenue 
St. Paul, MN 55105 
E-Mail: acsteyermark@stthomas.edu 
 

The link between environmental productivity and energetics in Peromyscus 
 
In the Fall of 2006, I taught an upper division Environmental Physiology course at 
University of St. Thomas, in St. Paul Minnesota. Eight senior undergraduate students 
were enrolled in the course, and their biology background was diverse. Some had taken 
several previous anatomy and physiology courses, though some students had never 
taken a physiology course. One student was a chemistry major, some had concentrated 
in cell and molecular biology, and others in ecology. The goals for the course included 
understanding how biotic and abiotic factors affect physiological systems through 
natural selection.  
 
As a model for a semester long laboratory study, we chose to study the relationship 
between environmental productivity and basal metabolic rate (BMR) for five 
Peromyscus species. The basis for the study was work done by Mueller and Diamond 
(2001; PNAS, 98:12550-12554), which reported that Peromyscus species that evolved 
in areas of low net primary productivity (NPP) had lower BMRs than species that 
evolved in areas of high primary productivity.  
 
The students used that result as a launching point for several other questions. First, 
however, they repeated Mueller and Diamond's (2001) study of the BMR - NPP 
relationship. Next, groups of students asked the following questions:  
 
1) Does maximal metabolic rate (MMR) correlate with BMR? 
2) What is the relationship between the NPP that a species evolved in and its MMR? 
3) What is the relationship between activity and BMR? 
4) What is the relationship between T4 thyroxine and NPP? 
5) What is the relationship between organ mass and BMR? 
 
The students were completely responsible for experimental design, data collection and 
analysis, and data interpretation. In addition, they were responsible for animal care and 
maintenance. 
 
We had 20 females of each of the following species: Peromyscus californicus, P. 
eremicus, P. leucopus, P. maniculatus, and P. melanophrys.  
 
We measured O2 consumption of post-absorptive mice at 26°C for 24 hours using 
closed system respirometry, and then calculated BMR. We then measured O2 
consumption of post-absorptive mice at 5°C for 12 hours and calculated MMR. We 
quantified activity using recorded wheel activity for 48 hours. We then sacrificed the 
mice, removed a blood sample from the heart, and removed the liver, kidneys, and 
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small intestine. Organs were dried at 60°C for 48 hours to determine dry mass. We 
determined free plasma T4 levels using ELISA. Statisitical analyses were performed 
using JMP. 
 
Here we report preliminary results. Least square means of BMRs (ANCOVA, with body 
mass as a covariate) for each species increased with NPP (linear regression, R2 = 0.75; 
p = 0.05). As NPP increased, MMR increased (p = 0.03), but there was no relationship 
between BMR and MMR (p = 0.17). Activity levels decreased with increasing body mass 
for the five species (p < 0.0001), but there was no significant relationship between BMR 
and activity (p = 0.57) or between MMR and activity (p = 0.57). Dry liver mass and dry 
kidney mass increased with BMR (p = 0.0012 and 0.0007, respectively), but there was 
no relationship between dry small intestine mass and BMR (p = 0.18). Finally, there was 
no relationship between free plasma thyroxine and BMR (p=0.5655). 
 
In general, results from question 1 support the findings of Mueller and Diamond (2001) 
– species that evolved in low NPP environments have low BMRs, and thus are adapted 
to run lean. However, MMR did not correlate with BMR, a result that adds to a growing 
body of equivocal results. While there was no relationship between BMR and activity, 
body size may have affected the results because the larger mice species may have 
been constrained by the size of the running wheel. Experiments are underway using 
alternative measures of activity. Finally, while organ mass did, in general, correlate with 
BMR, free plasma thyroxine did not. The cause and effect relationship between organ 
mass is not clear – do larger organs (whether from a genetic or developmental etiology) 
result in a high BMR to maintain those organs, or does a higher BMR (whether from a 
genetic or developmental etiology) require larger organs to fuel the higher BMR? 
Thyroxine has been found to correlate with BMR in some species, and so the lack of 
relationship between thyroxine and BMR in this study may suggest that organ mass 
drives BMR, rather than the opposite. 
 
In general, use of a Peromyscus model was an excellent opportunity for the students in 
the course. The model is very well suited for asking questions about adaptations and 
biotic and abiotic factors affecting physiological and morphological traits. In addition, the 
animals are relatively easy to handle, easy to maintain and care for, and offer a variety 
of potential study questions. Finally, there exists a strong body of literature on 
Peromyscus physiology and behavior, thus making many published resources available 
to students. 
 
 
 

♦♦♦♦♦♦♦♦♦
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Error in measuring Peromyscus skulls 

 
As part of a project comparing genetic and morphological traits of California Channel 
Islands mice, we wished to estimate the error between different people measuring the 
same cranial traits. This would help us determine whether variation found between mice 
was meaningful. Specimens were from four endemic Peromyscus maniculatus 
subspecies: P. m. anacapae, P. m. santacruzae, P. m. santarosae, and P. m. streatori. 
There were 51 specimens total. We spent three days during August 2005 at Chicago’s 
Field Museum measuring these Peromyscus skulls with digital calipers. As we wanted 
to estimate error between different people using different instruments, we each 
measured the same mice using different calipers. ORWP used Brown & Sharpe 
DigiMatic digital calipers, RAP used Whitworth digital calipers. Cranial traits were 
standard except for those further described: breadth of rostrum (BR), zygomatic breadth 
(ZB), occipital nasal length (LSN, measured as the least distance from the supraorbital 
notch to the tip of the nasals), greatest length of skull (GL), intermeatus breadth (IB), 
length of incisive foramen (LIF), length of palate plus nasals, (LPI, measured as the 
greatest distance from the anterior edge of the alveoli of the incisors to the 
mesopterygoid fossa), depth of braincase (DBC), and alimentary tooth row (AL)(Fig. 1). 
Thus there were 9 measures x 2 people x 51 mice = 918 data points. We converted 
differences between measurements made by ORWP and RAP of the same mice to 
percentages of total measurements to compensate for size. We then graphed the mean 
error of each trait (Fig. 2). The graph shows that LIF is the least accurate measurement 
and GL is the most accurate measurement. It is not surprising that LIF was least 
accurate: this measurement was made with inside calipers, and clearance for the 
caliper tips was highly variable. It was surprising that AL was not among the most 
accurate measurements: while performing the measurement it seemed the most 
unambiguous. However, all mean errors were less than the variation subsequently 
found between mice (5-14%). 
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Fig. 1. 
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Fig. 2. 
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Effects of livestock grazing on movement of deer mice into buildings: a 
description of ongoing research 

 
Grazing by livestock obviously changes the habitat experienced by small rodents.  
Livestock thin out vegetation, competing with rodents for plant food sources and 
reducing cover which would otherwise protect small rodents from predators.  
Additionally, livestock will trample the ground, hardening it, collapsing underlying 
burrows and making new ones difficult to form.  Examining the effect on grazing on deer 
mice abundance has gleaned varying results (Rosenstock 1996, Hayward et al 1997, 
Matlack et al 2001), but no study has looked at how grazing disturbance affects the 
movement of mice into man-made shelters. 
 
This latter study could be crucial to understanding how and when humans are exposed 
to Sin nombre virus, the causative agent of Hantavirus pulmonary syndrome.  Humans 
are generally exposed to the virus when mice invade, and subsequently defecate, in 
buildings (Armstrong et al 1995).  What factors drive deer mice into buildings could aid 
in protection of humans, knowing when we should be most vigilant as to the risk of 
exposure.  Currently, we at Montana Tech University are conducting experiments to 
investigate such movement in response to grazing. 
 
We hypothesize that deer mice enter buildings more frequently when their habitat 
experiences grazing.  We tested this hypothesis by setting up two sets of 1 hectacre 
plots on ranchland approximately 12 miles outside Butte, MT.  Each plot is equipped 
with 2 “houses” (118.5 cm wide, 244 cm long and 126 cm high) on each plot.  One 
house on each plot contains ample amounts of food (oats) and all houses are equipped 
with a pit tag reader to monitor movement of previously tagged mice in and out of the 
houses over night.  Readers are activated before sunset and deactivated after sunrise.  
 
One plot serves as an ungrazed control on which no horses were kept.  The 
experimental plot is bordered by an electric fence and for three days 5-6 horses are 
kept on the plot.  Movements of mice are monitored in each of the houses for three 
days preceding the introduction of the horses on the experimental plot, for the three 
days horses were on the plot, and for three subsequent days. 
 
Following the successful completion of 9 days of monitoring, the experimental houses 
are moved to a new location and the experiment will repeat to allow for a new trial.  Our 
goal is to achieve three trials each in both winter and spring over several years to 
explore the effects seasonality in addition to grazing has on deer mice movement. 
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Evolutionary genetics and genomics of Peromyscus 
 
In my lab at the University of Nebraska we are currently conducting a number of 
population genetic studies of Peromyscus species, with a primary emphasis on P. 
maniculatus. One of our main projects involves a study of hemoglobin genes that 
contribute to adaptive variation in blood biochemistry and aerobic metabolism of mice 
that are native to high altitude. Specifically, we are analyzing DNA sequence variation in 
the alpha- and beta-globin genes in populations of P. maniculatus that are distributed 
across steep altitudinal gradients across western North America. Using a breeding 
colony of P. maniculatus sonoriensis maintained by Kim Hammond at UC Riverside, we 
are creating congenic strains of mice with different alpha- and beta-globin genotypes 
that we can use for biochemical and physiological experiments. In conjunction with the 
surveys of DNA polymorphism in natural populations, these experiments should allow 
us to identify the specific mutations that are responsible for adaptive modifications of 
the oxygen transport system. In addition to the studies of hemoglobin polymorphism in 
P. maniculatus, we are also studying the molecular evolution of these same globin 
genes in a number of other Peromyscus species that have different altitudinal range 
limits. To do this we are characterizing the genomic structure of the alpha- and beta-
globin gene families in Peromyscus, thereby paving the way for a comparative 
genomics study of gene family evolution in Peromyscus, Mus, rat, human, and other 
mammals. 
 
In addition to the study of variation in the globin genes of P. maniculatus, we are also 
studying DNA sequence variation in a number of other candidate genes for 
physiological adaptation, such as aspartate aminotransferase (AAT), a cytosolic 
enzyme that plays an important role in protein synthesis and energy metabolism. The 
AAT gene appears to be subject to strong balancing selection across the species’ range
in North America. 
 
A second area of research involves a study of morphological differentiation in 
populations of P. maniculatus that are distributed across forest-grassland ecotones in 
different parts of North America. We are studying genetically based variation in cranial 
and skeletal shape between distinct morphological types that appear to be adapted to 
contrasting environments. Across the species range, intergrade zones between forest 
and grassland forms are characterized by varying degrees of morphological 
differentiation and varying degrees of reproductive isolation. 
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Development of a deer mouse whole genome radiation hybrid panel and 
comparative mapping of Mus chromosome 11 loci 

 
A 5000 rad whole-genome radiation hybrid cell panel (BW5000) was developed for 
mapping the deer mouse (Peromyscus maniculatus bairdii) genome.  The panel 
consists of 103 cell lines and has an estimated marker retention frequency of 63.9% 
(range 28 - 88–%) based on PCR typing of 30 Type I (coding gene) and 25 Type II 
(microsatellite) markers. Using the composite Mus map, Type I markers were selected 
from six Mus chromosomes, 22 of which are on Mus Chr 11.  Fifteen of the Mus Chr 11 
markers were simultaneously mapped on an interspecific (P. maniculatus x P. 
polionotus) backcross panel to test the utility of the radiation hybrid panel, create a 
framework map, and help establish gene order. The radiation hybrids have effectively 
detected linkage in the deer mouse genome between markers as far apart as 6.7 cM 
and resolved markers that are, in the Mus genome, as close as 0.2 Mb.  Combined 
results from both panels have indicated a high degree of gene order conservation of the 
telomeric 64 cM of Mus Chr 11 in the deer mouse genome. The remaining centromeric 
portion also shows gene order conservation with the deer mouse but as a separate 
linkage group. This indicates a translocation of that portion of Mus Chr 11 in P. 
maniculatus and is consistent with rearrangement breakpoints observed between Mus 
and other mammalian genomes, including rat and human. Furthermore, this separate 
linkage group is likely to reside in a chromosomal region of inversion polymorphism 
between P. maniculatus and P. polionotus. 
 
 
Mamm Genome. 2006 Jan;17(1):37-48. Epub 2006 Jan 13. 
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Circling behavior by a wild mouse (Peromyscus sp.) in a natural environment 
 
On 9 June 2005, in McKean County of north-central Pennsylvania, a white-footed 

(Peromyscus leucopus) or deer mouse (P. maniculatus) was observed at 2230 h eating 
a Junebug (Phyllophaga sp.) in a woodland habitat.  After eating the insect, the mouse 
began to circle counter-clockwise as though chasing its tail.  The mouse would circle for 
several minutes, fall on its side for several seconds, and then resume circling.  A 
Junebug was thrown to the mouse at about midnight.  It stopped circling, ate the insect, 
and then resumed circling.  It was still circling at about 0230 h when we left the site.  
Digital photographs and a movie clip of the behavior are available upon request (movie 
inserted on last page). 

 
 There is some normal level of circling by Peromyscus (Glick and Cox 1978; 
Turner 2002, 2003).  The Peromyscus Genetic Stock Center, University of South 
Carolina web page (http://stkctr.biol.sc.edu/index.html) states “. . . they exhibit many 
activities and routines of circling, jumping, climbing, etc.”  However, based on our 
experience, and that of other field biologists, this behavior was atypical.  We believe the 
behavior was detrimental to the individual, making it susceptible to predation.  However, 
Stephen Vessey (Bowling Green State Univ., pers. comm.) indicated he has 
occasionally seen white-footed mice circle upon release from live-traps.  He described 
one mouse that circled for several minutes before gaining cover, and this mouse was 
recaptured and appeared normal  the following night.  Herein, we list some possible 
causes of the circling behavior we observed and its’ most likely cause. 
 

First, there are the "dancing mice" (Mus musculus) with inner ear abnormalities.  
Circling by these mice is a well-established phenomenon, and a strain has been bred 
that exhibits this specific behavior.  One or more genetic mutations can cause this 
behavior.  Wimstead (2000) chronicles 60 years of studies of a strain developed from a 
single mouse in 1938 (Grüneberg et al. 1941).  This single point mutation causes hair 
cells in the inner ear to send false signals to the brain telling the animal it is falling or 
circling, and the animal compensates by circling in the opposite direction (Zheng et al. 
2000).  Circling may also be caused by defects in the lateral semicircular canal (Cyns et 
al. 2004).   

 
Hypothyroidism sometimes causes circling behavior.  A single point mutation results 

in a defective thyroid-stimulating hormone receptor, and thus a non-functional thyroid 
gland.  About 25% of animals homozygous for this trait exhibit circling behavior (Kincaid 
2001).  However, the most severely affected circled only 6 times in 5 minutes.   
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Third, damage or lesions to parts of the brain (cerebellar, vestibular, cortical, 
superior collicular systems, and probably others) can result in circling behavior in mice.  
Glick and Cox (1978) found that lesions to the nigrostriatal areas temporarily increased 
turning activity.   

 
Another cause suggested to us was acute toxicity, from substances ingested, 

absorbed, or inhaled, either natural or as environmental contaminants.  However, we 
could not find published accounts where circling behavior was attributed to such 
exposure.   

 
Finally, disease or pathogens are possible causes for the observed behavior.  

Although there are many possibilities, Lyme disease and infection from raccoon 
roundworm (Baylisascaris procyonis) larva are likely causes .  Lyme disease, caused by 
a spirochete bacterium, Borrelia burgdorferi, is transmitted through the bite of infected 
ticks.  The white-footed mouse is an important reservoir of the bacterium.  However, 
Brian Underwood (State Univ. NY, pers. comm.) indicated Lyme disease is 
asymptomatic in white-footed mice.  In contrast, infection with the raccoon roundworm is 
not.  Kristen Page (Wheaton College, pers. comm.) indicated the behavior we observed 
is similar to symptoms caused by raccoon roundworm infection in Peromyscus and 
other vertebrates.  Specifically, as the roundworm larvae moves through the brain, a 
mouse will start circling in one direction but will switch direction as the larvae enters the 
other hemisphere.  Symptoms start with a head tilt, then walking or running in a circle, 
and finally circling with the mouse on its side.  During this time, the animal can still feed. 
It is possible that brain damage caused by the larva is similar to the types of brain 
damage noted earlier.   

 
Infection with raccoon roundworm larvae seems like the most plausible explanation 

for the behavior of the mouse we observed.  Sheppard and Kazacos (1997) reported 
that the white-footed mouse was susceptible to infection (57% of test individuals), 
although at a rate lower than the house mouse (93%).  This parasite is implicated in 
population declines of the Allegheny woodrat (Neotoma magister) in portions of its 
range in the eastern United States (Logiudice 2004).  In Indiana, where woodrat 
populations are reduced from historic levels, an infected female was found in the field 
(Scott Johnson, Indiana Dep. Nat. Resour., pers. commun.).  We suggest cautious 
concern for problems this parasite can cause, and that field researches search for 
additional cases of circling animals.  If encountered, animals should be collected using 
proper safety precautions and tested for raccoon roundworm larvae.   
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ADDENDUM: Circling Mouse Video

Click on the video to start.

Video may not be viewable without QuickTime installed.

To download a free copy of QuickTime visit 

http://www.apple.com/quicktime/download/standalone.html.
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