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Mr . Tiiomas L. Thurow 
G- 9 Gault Hall 
University of Idaho 
Moscow, Idaho 83843 

Dear Tom: 

• 
1ay 6, 1976 

It's a pleasure to inform you that your proposal entitled 
"An Ecological and Taxono ic Investigation of the Subspecies 
Peromyscus maniculatus serratu~." has been accepted by the Wi lderness 
Research Center. Ve hope you can begin on this project at l east 
by early June. We will expect you to register for 3 credits of 
special problems, FWR 499, for the sumner. TI1e project report 
will be due in polished draft form five weeks after the start of 
i:he fall semester. We then expect the reports will be ready for 
publication by the end of fall semester. 

Half of your $600 honorarium will be paid before you regist r for 
summer session and the other half near the end of the summer . 
Arrangements for food, lodging and transportation should be made 
with Ken Sowles. 

Congratulations on a well-written proposal . 

JHE:ms 

Sincerely, 

John H. Ehrenreich 
Dean 
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Dr . Paul Dalke 
Acting Assistant Director of 
U of I Wilderness Research Center 
28 FWR Building 
University of Idaho 
Moscow, Idaho 83843 

Dr . Dalke 

• 
G-9 Gault Hall 
Universitv of Idaho 
Moscow, Idaho 83843 
Phone: 885-7181 
March 29, 1976 

Herewith I repectfully submit this proposal entitled 
"An Ecological and Taxonomic Investigation of the Subspecies 
Peromyscus maniculatus serratus" for consideration by the 
Wilderness Research Center board of the University of Idaho . 
The report presents the main objectives of the proposal along 
with a discussion of the major criteria used in formulating 
this investigation and an outline of the procedure which will 
be used . 

Should you wish to discuss any part of this research 
proposal with me I shall be happy to do so at your convenience 
and should appreciate your comments at that time . 

Sincerely, 

~ :t.,, ~ 
Thomas L. Thurow 
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AN ECOLOGICAL AND TAXONOMIC INVESTIGATION OF THE SUBSPECIES 

Peromyscus maniculatus serratus 

Thomas L. Thurow, University of Idaho, Moscow, Idaho 

In 1939 William B. Davis announced that he had discovered 

a new subspecies of ~eermouse which he named Peromyscus maniculatus 

serratus. According to Davis (1939) this subspecies is endemic 

only to central Idaho, surrounded by Peromyscus maniculatus 

artemisiae to the north and Peromyscus maniculatus sonoriesis to 

the south. Davis' data and findings were excepted by the scientific 

community as valid and no further research was done concerning 

this subspecies until 1975. In the summer of 1975 Charles L. 

Elliott, sponsored by an honorarium from the Wilderness Research 

Center of the University of Idaho, conducted an investigation 

concerning the effect of altitude on reproduction and physical 

adaptations. The subject of this study was Peromyscus maniculatus 

with the supposed subspecies classification of serratus. After 

the data were collected and analysed, Elliott was surprised to find 

that according to body measurements he had taken,~ m. artemisiae 

instead of E.:_ m. serratus represented his sample population. This 

is in direct contradiction with the range distribution presented 

by Davis (1939) and Hall and Kelson (1959) which both state that 

the two subspecies artemisiae and serratus are seperated by the 

Salmon River vall~y, with artemisiae to the north and serratus 

to the south (Fig. 1). 

When this author analysed Elliott's data I discovered the 

promising possibility that both serratus and artemisiae are 

existing in the same general loca]2,.-- sep%rated by ecotypic preferences. 
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Fig. :· 1. Map showing the 
Dots indicate localities 
recorded. 1. Peromyscus 
maniculatus serratus,· 3. 
Adapted from Davis,1939. 
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di~tribution of the deermouse in ·rdaho~· 
where specimens have been examined ·6~ 
manicula tus artemisiae, 2-. Per6myscui 
Peromyscus maniculatus sortoriensis~ • •. 

A basis for this analytical possibility is pres~:f?.ted later.· · 
I . . . 

Nevertheless the fact ~~mains that artemisiae is present in · 

larp;e numbers in an area · previousl'y no.t considered . part. of It's 

range. Also, the range of serra tus does not extend a~ far .. , no·rth:, · · · 

as originally thought (E.lliot_t,i976}, ·or else is pres.e·nt in ' 

'' : · ,. 
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reduced numbers and/or limited to specific habitat types. 

The objectives and goals of this proposed study of the 

subspecies .L_ m. serratus are as follows: 

1) Determine if Peromyscus maniculatus serratus still 
exists. Conclusions presented by Elliott (1976) 
suggest that serratus is absent from the Taylor Ranch, 
an area which is supposedly in the heart of the 
serratus range. 

2) Determine the a pproximate range distribution and 
general habitat preferences of existing P. m. serratus. 
If serratus is not found in the range illustrated by 
Davis (1939) and Hall and Kelson (1959) the deermouse 
present in place of serratus will be taxonomically 
identified. 

3) Preserve all specimen skins and skulls taken in the 
course of gathering data for the above two objectives. 
These will be contributed to the University of Idaho 
for the purpose of establishing a collection of small 
mammals representative of central Idaho. Such a 
collection does not exist at t his time and may serve 
in the future as valuable reference material. 

DISCUSSION 

'fhis study in part has sprung from the work done by Charles 

Elliott in the Primitive Area last year (1975). The goal of 

Elliott's study was to observe the relationship of elevation to 

reproduction. An une~pected byproduct of the research was the 

discovery that the subs pecies .L_ m. artemisiae was present at the 

Taylor Ranch area rather t han t he expected subspecies .E!_ ~ serratus. 

The stimulus for t he bulk of the study is to build upon t his finding. 

The data collected by Elliott offers t he possibility for three 

plausible explanations. He interpreted these data by taking a 

measurement of t he tail to head and body (THB) and calculating 

a ratio for all adult mice he collected. fa THB ratio of about 

80% was obtained this would i ndicate that the subspecies caught 

was .L_ m. artemisiae. If the THB ratio equalled 92%, a population 
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of~ m. serratus would be represented (Davis,1939). Elliott 

determined a THB mean ratio of 84.2% for his data and concluded -

that artemisiae was t he subspecies of~ maniculatus _prE:sent. 

Upon looking at these data I was impressed by the fact that 

such a wide variation existed in the THB ratio (ranging from 6.7% 

to 109%). Also when all the data was graphed, the curve appeared 

to be slightly skewed toward the larger values (Fig. 2A). Calcu

lating the 95% confidence limits for Elliott 's data I concluded 

that if the mean of the population was to fit the THB ratio of 

8~ given by Davis, a mean value ranging from 78.3% to 81.7% would 

be acceptable. Since the ratio mean Elliott derived from his data 

was 84.2% the nu l l hypothesis, assuming that the population is 

made up entirely of L_ !!!.!_ artemisiae, must be rejected. 

In defense of Elliott 's conclusion I will state that the ratio 

given by Davis is only an approximate value to be used as a guide 

rather than a rule. If the race of artemisiae at the Taylor Ranch 

is slightly above the norm for that subspecies, a mean of 84.2% 

would be entirely feasible. Nevertheless the THB ratio curve is 

skewed slightly towards the larger values which would be those of 

serratus. With this in mind I will now present another possible 

analysis of Elliott 's data. 

Assume for the sake of discussion that t he po nulation sampled 

by Elliott contained a small number of L. !!!.!_ serratus. If this 

is true the THB ratio curve would be skewed slightly toward the 

larger values and would also raise the THB ratio mean. Thus this 

possibility would explain the di screpancy between Elliott 's and 

Davis' values. 

To test the hypotheses that P. m. artemisiae and P. m. serratus 
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Fig~ 2 •. · · Grap~ A illustrates the THB . ratio distribution of adult 
Peromy_scus maniculatus collected by Elliott during 1975. Graph B 
represents two postulated poptilations within the data collected 

. by _Elliott. P1ostulated P. m. serratus population curve:o--o 
·· · · postulated P. m. a rtemisiae popula tion curve: .--. 

. wer .. e both . included in Elliott's collection I postulated two normal 

·. po'pulat~ons within Elliott's· data . which are graphically illustrated 

i.ri .-Fig ·. ·2B. According to _these project~d valu es the population 

. of··.- the:·· s·ubspecies .artemisiae with a ·THB · ratio mean of 79. 7% is 

. _·very ·close . to Davis• THB ratio meap of 80%. Using the value given 
~ 

by ··-oa·vis', confidence limits ·. of 78.8% anct ·: 81.2% were calculated for 
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this postulated population.. As expected the 79 _.,7% THB ratio _mean 

falls between these two values,. ~nabl~ng us · t·o ·accep:t (fail · to 

reject) the null hypothes.is. These calculations ·were also' ·· conducted . 

for Davis' serratus THE- ratio ·of 92% compaired with . my p·ostu_lated . 

population for this suhspecies ~- The · .postulated serratus _population 

has a ratio mean of 93. 3% but thi_s still falls • 1.~i thin ·t~e· ~ cqnf:ide·n~e 

limits of 90.1% and · 93. 91~ - So .we ca_n accept . the . null. hypo,th~sis 

for this population also. In my opinion this interpretati¢~ is 

at least as plausible as the arguement presented ·by Elliott·. ·· 

We must now question the mech,anism which would ·enable . both 

serratus and artemisiae to live in the same general iocal ~an~ yet 

maintain their integrity _as ·distinct subspecies. · Ecological 

isolation often se parates two related _populat.ions which live ·• in . 
the same geographical area -but are restrict~d to diff~r~nt .h~bitat 

. ' 

types . (Blair, 1950). In the Ill_inoian Biotic .. ~rovince ·(p_ice ,:l.9·43. )', 

for example, Peromyscus leucopus i:1habi ts groves of .hardwood .-tree_s-, 

while ~1Peromyscus manicula tus bairdi lives· in the sutrounding . ~rassy 

fields (Dice,1922). 

edges (Blair,1940). 

nests (Howard,1949). 

Th ese two spec_ies often meet along the :fore.st 
. -· .. ' 

. . 

In . the wint er they may even share the .· sa¢e· · . 
I • ' • • ' • 

The ecolog icai barrfer. between th~se· two · 

species thus does not completely sepa_r _a te them. 'Neverthele_.s~ · .. 

since no hybrid young are produced othe r kinds of reproductiy~ . . 

barriers must prevent their interbreeding (Dici,1933). 

Geographic races o_f · t _he same species of Peromyscus ma._y·_· .. a,is·o· 

liv~ in the same area sepa r a ted on l y by · an ecological bi~ri~~ ~ 

(Blair,1953). Muri~ (1933) sites an example of two su~ipecie~ 

of Peromyscus ma niculatus living ih the· same part of we~terri _::.·· ·_:·<.·

Montana. The subspecies artemis-iae inhabits : the forest on the : 

; ·, .. 
' : : 
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mountains, while the subs_p~cies osr;oqdi is nestricte,d to .·the ··:::. · 

grassy plains which extend eastward. These two subspecies me~t 

along the forest edg~, ,brit s6 far as is known they do not ~iriter

breed. 

In northern Michigan two other ~ubspecies of P. manicul~tus 

occur together in some areas, iikewise ._ separated only ·by · ~-- ~abitii 

barrier (King .and Dice,1968). ·. The subspecie~ bairdi inhabits .: 

open fields and lake beiches~- while gracilis liV~s in the h~rd~ood 
' ,: 

forests (Dice,1932; Hooper,1942). The two subspecies u~~alli ·. 

strictly adhere to these ecotypic . prefefences (Wecker,1964) • . ;_Nd 

natural hybrids have been discovered although fertile offspring · 

have been produced in the laboratory (Foster,1959). 
. . . ,. ' ' · .. 

and Dice (1931) brie,fly site oth er subspecie~ pairs· of Per.O'myscus 

maniculatus which possibly: coexist without breeding • . · In .a11 · ·cases 
. . 

the two subspecies which _overlap in geographic range · a~e pr.estu1?~d 

to differ at least to some degree in -their habitats ._ (King __ an9 .· Dice, 

1968). 

It is my opinion that the.re is a good po~rnibility th~t _. the . 
. '. . . . . .· . ' · ... 

type of ecological isol~ tion described abo_ve can be found ,i'ri, _the 

Idaho Primitive Area. I base the ·pbs~ibility for such ~ :~t~t~merit 

upon the following facts. · Out of 133 adult specimens :·.coll.ect-.e_d: ·. 
. .' •, . 

by Elliott, 23 had a THB -ratio. of 94% or over. These shotild a~l 
'•', 

be serratu~ according to Davis' criteria. Of the?e 23 spe·c.,ime:ns.-_· 

over half ( 13) were take·n in one particular e~otype, _which .-· c'fln · b·e · 
. ' . '• . ' :· .. 

characterized as a fores. ted situation with dense under story' along .. 

a creek bottom. This ec.otypic .situation occurred rarely iri' ·· ... ,.· . . : . 

Elliott's samplin~s as most of his trapping was condu6ted 9~ :t~~ -

.. .. ·,. 
' : : 
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more arid benchs where · plants such as Balsamroot. (Bal·samorphiza . . _·. 

sagittata) and Bluebunch Whea~gra~s {Agropyron spic~tum) · ar~ 

dominants. However , ·whe~ traps were set along·· w~ter co~ti~~ . 

with the accompaning fdrest .vegetation all specimenls ·tr~ppe~ 

have the possibility of being serrattis. The lowest THB ratto : · 

of any deermouse trapped in this .densely forested .·situation .was .· 

'l'he above dfscripti.on of the habitat wher·e most of ·the ·:. · 

possible serratus were ·¢a~ght is encourgingly simil~r to ·the 

habitats where Davis. trapped his serratus .. All Davis' trap . 

lines were set "near log piles and brvsh he·a ps a1.o·ng·· the creek". 

These facts hint at the possibility that serratus is a subspecies . 
' ', 

of deermouse which is found in an ecotype of .dense · vegetat~on· 

near water. 

Unfortunately no concrete .spe.culations ·Can be formulated · 

at this time because the skins of the· specimens taken . by .Elliott 
, . . . 

were not preserved. Basing his· a.ssumptions · on . the ran~es pr.~~e·nted 

by Davis (1939), Rust (1946), and Hall and Kelson ·(1959), · Eilibtt . 

thought he was trapping .serratus anct"·did not discover urttil ai~er 

he returned that a s izeable portion of his · population ha·d to ·. be· 

of the subspecies artemisiae . .' ' • 

If the skins were availab l e, the large white subauricula~ · . 

patches combined with a THB ratio .of 92% would conclusively·:. : .·.; 
. '. 

identify serratus. the subspeties artemisiae has ·no subauric~lar 

pat ch and a 'fHB ratio of' 80%. P ~ m.· sonotiensis does have sfuall --
white subauricular patches but tlle · THB ratio is a comparat.i~ely:· · · 

. . . . ' . . . 

small 73%. B~cause of these combinations plus · the · laige siz~ r· ·' 

Davis states that the characteristics .of serratus "appear.s to 

' · .. 
' : : 
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have reached a higher stage of development" than either artemisiae 

or sonoriensis. Davis also state.sin suppor,t of my theory on 

ecological isolation of this subspecies that "although serratus 

occupies territory geographically intermediate between the ranges 

of sonoriensis and artemisiae it does not appear to be a race that 

intergrades or hybrids between the two~" This statement is 

directly challenged by the possibility of secondary intergration. 

Secondary intergration occurs when two subspecies meet in a 

well-defined zone forming a hybrid population with greatly increased 

variability. Such a population often contains the entire spectrum 

of character combinations (Mayr, Linsley and Usinger,1953) and 

implies random interbreeding within the zone. This possibility 

would explain the wide range of THB ratio values collected by 

Elliott and the THB ratio mean_£or these data (84.2%) which falls 

between the expected THB ratio's given for artemisiae (80%) and 

serratus (92%). 

The facts that have been presented above thus raise many 

possibilities and leave a number of intriguing questions unanswered. 

If serratus is not found at the Taylor Ranch can it be found any

where? Is serratus found only in dense vegetation near water as 

Elliott's data might suggest? It is now known that artemisiae 

is found south of the Salmon River in the range previously supposed 

to be that of serratus. Do these two subspecies live together in 

direct competition where their ranges meet or are t hey separated 

by an ecological barrier or do they hybridize in the zone of contact? 

These and other related questions have a direct value to the scien

tific community and much could be answered over a summers research. 

It is my objective to solve these questions and I will now give 

an outline of how I propose to accomplish this. 
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PROCEDURE AND STUDY AREA 

The proposed study area is the recorded range of serratus 

in central Idaho and activity will be centered at the Taylor 

Ranch Wilderness Field Station (Taylor Ranch) located on~ 

Big Creek~ in the Idaho Primitive Area. During the summer 

months there will be approximately 100 days during which research 

may be conducted. Fifteen days are subtracted to provide a little 

leeway for trapping nights missed due to inclement weather or 

travel between trapping stations. This leaves 85 days during 

which trap lines may be expected to be set. Eighteen stations 

will be sampled. Each station will have three trap lines each 

consisting of 50 museum special traps (Wiener and Smith,1972) 

spaced 3.05 m. (10 ft.) apart in a line transect (Larrison and 

Johnson,1973). Each station will be maintained three nights 

~Johnson,1976) and checked twice daily to remove the catch and 

rebait the traps. Each trap will be baited with a mixture of 

peanut butter, rolled oats, suet, and cooking oil (Stickel,1948; 

Holdenreid,1954; Taber , and Cowan,1971). 

I mentioned above that each station will have three trap 

lines. These three trap lines will be situated in the following 

habitats: 

1) Near water under a forested situation with substantial 
undergrowth. 

2) An open grassland situation. 

3) A forested situation removed from water with moderate 
undergrowth. 

Habitat type will be evaluated through implementation of the 

line intercept method (Canfield,1950; Baker,1968; Smith,1974). 

The reason for selecting these broad habitat types is to test 

the ecotypic relationship between serratus and its environment. 
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Through this approach an accurate evaluation of the small mammal 

population will be obtained, and since all three trap lines at 

each station will be set at the same time, external factors 

beyond, the researchers control ( ie. weather) will have a minimal 

effect on the population variation between the habitat samples 

(Gentry et. al.,1968). 

Seven of the 18 trapping stations I plan to sample are 

located within the Idaho Primitive Area near aircraft landing 

strips. The airstrips to which I would like to be flown and a 

tentative order of travel to these areas is as follows: 

1) 

2) 
3 ) 

4) 
5 ) 
6) 

Begin trapping at Taylor Ranch. Pick up at Taylor Ranch; 
drop off at Big Creek airstrip. 
Pick up at Big Creek; drop off at Chamberlain airstrip. 
After three nights of trapping at Chamberlain I will 
hike to my next proposed trapping station which is 
north of Root Ranch. From Root Ranch I will hike to 
Cold Meadows trapping station. These three sites will 
be covered over a two week period. 
Pick up at Cold Meadows; fly to Flying "B" airstrip. 
Pick up at Flying "B"; drop off at Pistol Creek airstrip. 
Pick up at Pistol Creek and fly out of Primitive Area. 

Assistant Dean Kenneth Sowles (manager of Taylor Ranch and pilot) 

was consulted in the selection of these airstrips and he confirmed 

the availability and safety of these landing areas. Most of these 

airstrips are not too far out of the way for the pilot who period

ically flys to the Taylor Ranch and so few proplems should be 

encountered in getting to these areas. 

As I already mentioned this only a tentative schedul~ constructed 
effl 

to facilitate the con¢ence of the pilot and the efficient use of 

time. A total of approximately 45 days will be spent in the 

Primitive Area assuming a flight between stations occurs at close 

to one week intervals. Two three day trapping sessions will be 

run in the areas where one week is spent. 
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The remaining eleven stations are outside the Idaho Primitive 

Area and I will provide my own transportation to these 'areas. 

Included in these eleven stations are the four areas trapped by 

Davis in 1936 which produced the subspecies serratus. The 

remainingaevenareas were chosen' as strategic points near the 

e~pected boundary of the serratus range. The location of the 

eighteen areas to be sampled forms a logical grid-like pattern 

which is conducive to maximum efficiency for the points sampled 

(Fig. 3). 

I plan to begin the summers activities by first trapping the 

stations inside the Primitive Area. The reason for this decision 

is so the roads leading into the backcountry will have a chance 

to dry out before I attempt to traverse them. I will begin my 

fieldwork as soon as I can be flown into the Primitive Area and 

will terminate the field study in time to return back to the 

University of Idaho for the 1976 fall semester. 

RESOURCES REQUIRED 

1) Transportation to and inside the Primitive Area. (I have 
been informed this is provided by the University). 

2) 160 Museum Special snap traps. (If this quantity for 
some reason cannot be procurred the smaller Victor mouse 
traps will suffice). 

3) A scale for recording the weights of the specimens caught. 

4) Skin preservative, cotton, and wire needed to preserve 
the specimens for museum collection. 

SUMMARY 

The research objectives presented in this proposal are ideally 
~rness 

suited for the type of undergraduate study sponsored by the Wild~ 

Research Center of the University of Idaho. The subspecies 

Peromyscus maniculatus serratus is endemic only to central Idaho 
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Fig~ ~:J· The ··-acc·epted ·rang e ·of P·. m. serratus adapted from Davis(l939) 
and Hall and ·Kelson ·(1959). Squa res .(numbers 9,10,12,and 14) indicate 
the areas where serratus was recorded by Davis (1939). The numbers 
ind.ica_tEf the 18. a r 9as which ·.r pla n to sample. 
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with the Idaho Primitive Area supposedly constituting a major 

portion of it~s range. The specific range of this subspecies 

is questionable and further complicated by the ecological ram

ifications of two subspecies possibily existing in the same 

geographic location. An investigation of these and related 

questions could be adequately conducted during the three month 

time span of a summer vaootion. Special equipment needed for 

such an investigation is minimal . The information collected, 

regardless of what is found, would be of significant value to the 

scientific community. Therefore this study will be submitted 

to the Journal of Mammalogy for publication upon completion. 

The specimens taken and preserved during the course of this study 

can be used to serve as valuable reference material of the small 

mammals of central Idaho. 

I have spent a great deal of time formulating and researching 

this proposal and certainly do not expect a monetary profit from 

this type of summer employment. revertheless the additional 

experience gained throu~h such an opportunity would be priceless. 

If there are any questions or difficulties relating to any part 

of this proposal I will be more than willing to discuss them with 

those concerned. 
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