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SMALL t~A~1f\1AL CENSUS
'\1
Introduction--The major purpose for this census of small mammals (mice, voles, shrews

and sQuirrels) was to obtain population,specie diversity and

biomass estimates for different forest habitats commonly found on

the Minesite area. Small mammals are generally censused by using

either snap traps or live traps. After considering the time

requirements necessary for the two trapping metholds, the distances

involved in travelling to the various sites, and the available manpower

and resources, the decision was made to census with snap traps. Snap

traps were used in a grid arrangement. Thi provided data

which can yield population estimates by using regression analysis

techniques.

Another purpose for the census is to prov"ide a. way of ranking plant communities

by comparing the richness of small mammal species and total numbers of

individuals among the different forest types. In addition)some small

mammals will be analyzed for levels of heavy metal body burdens.
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Trapping was conducted during three principal periods (Period A, June 22-28;

Period B, July 27-August 2; and Period C, August 31 - September 6) and

one intermediate period (August 5-11, 1976). Twelve sites, representing

six different forest types, were trapped during each peir9d. The trapping

was equally distributed between deciduous (two trembling aspen, two paper

bi rch and h'l'o mi xed tremb '-j ng aspen-paper bi rch) and con i ferGus types
(J,.!j¥'\

(two red pine, two jack pine and two black spruce). In most cases,
I ;·t,;»: '\'-~

based on the ava i 1abi 1i .' , halyj tat 5 one gri d vias loented



north and the other- south of the Laurent; an Di v-j de.
Ft2 o Jl'';c!
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Burin '~e one intermediate trapping period, four diiferent forest types

were trapped (one tamarack, one 1-2 m tall tamarack, one mixed tamarack

black spruce, and one white cedar). A total of 40 different grids were

trapped during the 1976 fie 1d season at different sites(, V\'1 ';~Vl 0,

Grids--When sites were large enought, a square gird of 8 x 8 statiorr5

(64 traps) was established. On smaller sites, as many traps as possible

were fit into the site allowing at least a 15 m buffer zone between outermost

trap lines and other cover types or roads. Most trapping grids included

50 or more traps.

The interval between each station in the rows and columns was 15 m.

Each station was located using a compass line for direction and split-

image range finder for distance. A~~~~~~{ , 50 ern long steel stakeJ;1,~_

was used to mark each -~"'fcJ~''''''''''~ station. The stake also held traps securely

in place and was looped at one end to hole a numbered plastic marking

flag. The ~~mbe~red plastic flag indicated the 'U~w~it~ri:~e'~+U[~~~r~r~~t=~

of each trapping station~~

, r
Trapping--~ach grid station contained a single Museum Special ~ snap

trap. Traps were baited with peanut butter and rolled oats.. Prebaiting'

(traps unset) was conducted for two days. Traps were then set and checked

once a day for five consecutive days thereafter.
-I) Afi~"t, {)'1" ~ \.

Eachi~ammal~was placed in a plastic whirl-top bag at the trap station,

with a piece of high rag paper conta'ining the trap number, date, species

name (if known), site number, and researeherls initials. Specimens were

kept on ice the remainder of the day and frozen upon teturn to the laboratory.

Over 1000 small ma~nals were trapped during the 1976 summer.



uncommon speices;

species. This work is

the biological

Laboratory Studies--~ number of factors are being looked at in the lab

oratory. These include~t 1) aging all specimens; 2) sexing and determing

reproductive condition; 3) positive taxonomic identification; 4) fresh
cur.: t(~II-)l Ar;;(; E.t;.PA., $/)\)eo

frozen of specimentl; 5) hair samples4to store in
I~J ~, ("-·.1 c;: \<,\"1

currently being conducted by Dr. Elmer Birney, Bettsy Batten, and Dr.

Birney's laboratory technici Dr. Birney is the Curator of Mammals

at the Bell Museum of Natural History, University of Minnesota, Minneapolis

Campus and is under contract to conduct these ~]i~~~~*~~ij~~~~ The tota1

contract is $1000.00 and could include as many as 2000 speciments

for both 1976 and 1977..This work could not be done as accurately, or

in the same time frame, by members of the terrestrial staff thus

Stomach contents are being saved with the hope that we can find an interested
(; ~flC( I~)ll'i r::f)/i'.. 5H !l (;;;&lI5 "

person to identify these materials for a food studies paper~A The hair

samples being collected will be saved in the biological archives for possible

future analysis for heavy metals. Elemental content of hair has been

shown to vary cons i derab ly during di fferent season~ of the

(Franzmann et.a., 1976). Other studies have recognized that hair analysis

from various animals is a way of determining dietary deficiency or surpluses

trace metals (Anke, 1965; Bradfield, 1968; Hammer et.al. 1971;

Sims, 1968).

Results and Discussion

must still be examined inperiods are not yet available.

Trapping Period A, C and .Intermediate Period--Data from these three

the laboratory by Dr. Elmer Birney and his staff. These results should



by nri d-\\Ii nlfcr ('1976-77).

Tr~~p-in~.£~r·i~B--most of the data from trapping period B is presently

individuals of Sorex. sps. must still be positively

identified. A number of individuals of other species must be reexamined

and may be minor changes in specie numbers in future reports from

those presented here. Gunderson and Beer (1953) state that Soxex
F'tI;L~ I'lH»)'r (e'tl"lf'"Olj 11""1

cinereos;~cannot be separated from the pigmy shrews (Microsorex) on the
i

basis of external characteristics. However, they can be distinguished by

dental cha.racters. lt/e have tentatively identified, as they suggest, all

of the small, long-tailed shrews of nearly uniform brownish color as

Soxex c'iner;ous until laboratory test are completed.

The numbers and percentages of each species trapped in period B are given
{A1n

in Table SM-l The scientific and common names for each species given

plots on the r'linesite area ..

in Table SM-2. For trapping period B, a total of 492 small mammals were
C "J .

co11 ected. Sorex ci nere_us (.c i nereous shrevl) and C1 ethri onomxs gapperi
[1.(;: ()

(Red-backed vole) accounted for 60.8 percent of the total animals

col~ected. These two species, along with Peronyscus manicu1atus (white

footed mouse) and Blari brevicaada (short-tailed shrew), accounted

for 85.4 percent of the total. Figure SM-l graphically shows that these

four species are much more abundant than the others on our forested

(fY'({v(irut, I TVV(lVl,t $NCt-JSHOC;/-ll)f<6)

10.)(I (,1) P)

As shown in Table SM-l, a total of 12&species~were collected. Site 27B

(paper birch) contained the highest number of species (9), while site

2B (jack pine) conta.ined the lowest number (3). An average of just under

six species (5.75) were trapped per site. Lilrg~lnumber of individuals
(l~1l\ SIN';lL

collected grid at site 29B (trembling aipen))with 72. The

lowest number vIas at site 3B (red pine ),with 17. The average number

of individuals collecte~/site was 41.



Since the number of traps varied for

Because of this, it is not accurate to compare actual numbers

sites. It is better to express the numbers as densities (individuals!

hectare) thus compensating for differences in grid areas.
I} )

the area inside the grid arrangement plus the area
'$IN((;';

Grid

of a mwide fringe around the grid. in the grid were arranged

15 m apart, each trap was assumed to have an effective trapping area of

a squal"e,,15 lTI50n a side.

ThusJto have

equal trapping areas for each trap, a 7.5 mwide fringe area was added

to the traps on the edge of the grid arr~ngement.

(

average of~8 traps per site.

The number of traps
/(:. each site ranged ffom 46 to 64 traps, with an

these variables gird arrangements,
I

the area of the g1"; ds ranged from 1.04 to 1.44 hectCl.l"eS vi; th anoJ average) r
of 1 .30 hectares per site.

With the numbers shown in Table SM-l and th~ grid areas calculated for

site 38 (mature red

herbivores included the rest of the!peices.

ing aspen), 288 (black spruce), and 6B

the densities of insectivores exceed the densities

insectivores were collected

sites 13B (poleOnly

calculated and shown in Figure
~IIL( le~.

shrevJ{1 (~9r(::x andJ?J~ri\'~)

each site, densities of herbivores and insectivores for each site were
f l ,:,

F:' LI- \', FI"I'ilJ(; 1i.l'1 rL-LLt'b-.~4"'·'1

Insectivores were defined as

(mature black

f



r,
Biomass per Kii area for herbivores and insectivores is shown in Fiiure

SM-. Biomass was calculated by adding the weights for each ~ individual

Only site 138 (pole trembling aspen) did the biomass per area

i~sectivores exceed the biomass per area
N

herbivores. It is important

of individuals

smaller

of different spee i es. -"'Nf"rl--il1"5e·;C'tJl·,\lQhe,l:;,u""q~€JljEH'(;lc~vl·,V.'·';c\M8,1'fH'i~1.t'!",[~··~·~,J'{"i'lii,""idf,·i;f:::n"i+pn

FOrL C)!'l1

Sorex cinereus averages less than 5 g

chipmunks ;and flying squirrels

thoughSorex cineus was the most
H'rJ- !f;.

, its relatively low weight reduce~ its

herbivores average~ about 20
II"J~"I

average~ more than 75

common species

influence on In turn, the relatively
Cil<Jliit

chipmunks and flying squirrels (~7high weights of

collected) ~~j~~~~~~~_~ infl :ell ·~~~~:t:tle: bi 0rna ss

ividuals'

As stated previously, one major reason for the census of small mammals

was to obtain population estimates different forest habitats. The

analysis method used on the data was the least sq~es regression as

described in Zippin (1956) ,and Grodrzinski et.al. (1966). An example of

linear regression analysis is shown in Figure Y values are the

number of small mammals trapped per day and x values are the cumulative

number of small mammals prevdously caught. Grodzinski et.al. (1966)

states that the resulting graph yields the number of rodents caught after

removal of a definite number of animals from the population. By calculating

the equation of linear regression, y =~ax ,it is possible to calculate

the intersection point of the straight line y = -ax + b with the §



of abscissal. This intersection point equals the estimated population size

for the study area. As shown in Figure , the estimated population

hectare.

tt)." )

size for site lOB was 48. Hith a grid area of 1.44{)-b?',P~"~l'EOf/i£'~!i~~ the estimated

population density for site lOB was 33 individuals

The estimated densities
(J~L{'

~~t~;;=:;~~ sites :1* 'Shown in Fi gure SM-

hCM(densities of ',U'.~k~ individuals caught) is~~~~~~Figure

estimated densities from linear regression compare to actual \~~~w~~~~~

~~~~ii~~~".:t@-~!#~til~·~..~"",numbe~ of individuals collected. As shown "in Figure St!l

the trembling aspen sites (29B and 138) had estimated population~ much
(q(5~-tD

higher than forest types. Also/the mixed aspene·b"irch s"ites/1had V'n ie'~ L~tJt,.,.f{,jt

O~,/t\\'

coniferous types was~35 individual

81 indiv"idua.ldeciduousfor

estimated populations ~~~t~~ than either the ~~~~~~r~~~~~ue

The average popul at i on ~~r~~~i,~'fi'q:i:e~"£

tL(:-

the average faY'

hectare~ The average number of individuals collected during the five

day period was 39 hectare for the deciduous types and 26

for the can i fer'ous types 6 From these data, it appears that the dec i duous
~ c, •.:.t. If) c' I f\ U. '1

fares higher densities of small ma~nals~

ON ·p'l';; S'TU0'1 i",TH;'l1 T '?TUO 1(;;.0 4

Grodzinski et.al. (1966) states that the' reliability of the estimates
~'1'

obtained regression depends on the correctness

of the following premises: 1) all the individuals in the population have

a uniform change of being caught, 2) there is either no, or very 14ttle,

ilIlmigration and emigration of individuals during the capture period)

3) variations in numbers due to ~ortality or reporducti are slight during

the caputreperiod) and 4) capture conditions are similar throughout

the whole of the capture period. One method to determine reliability of

the estimates is by calculating confidence limits for the population

estimates at each site. At this 'time there are questions concerning the

proper method needed to assess these confidence limits. More work is



needed before

Conclusion

limits can be calculated and reported.

Since the results of this report are based on limited data from just
"'I IH.Pd (is t; [-;

one trapping period, the prel'iminary.

Much additional information concerning small mammals in the ~1'inesite area

will be reported as soon as the data are available and analyzed.
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T able 8M-I.

Nu~bers and percentages of small mammal species
caught by site and cover types.
(Trapping period B July 29 - August 2, 1976

bNS idTc -

(27B) (8B) (9B) I (lOB) I (29B) (13B) (28B) (6B) (26B)

1
(3B) (2B) (lB)

Paper Paper Mid-aged Mid-aged l Trembling Pole Black Black Red Red Jack Jack
Birch Birch Asp en- Aspen- Aspen Aspen Spruce Spruce Pine Pine Pine Pine

I INo.

Birch Birch Totals

S?ecies No. % % No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % '!\o. "'/
f,

S()rex ciI'-ereus 3 8.1 14 23.7 3 9.7 11 26.8 15.3 38 70.4 53.2 18 81.8 115
I

6 27.31155 31..511 33 3 10.2 32.6 I
C:e~h=ioI'-O~,~ ga~Deri 11 29.7 28 6.7.5 4 12.9 18 43.9 16.7 5.6 35.313'~

I
31.8 j 144 29.312 3 17 27.4 1 4.5 7 24.1 6 65.2 I 7

I I

Pcrorr~scus manicu1atus 6 16.2 10 16.9 12 38.7 6 14.6 28 38.9 1 4.5 16 55.2 3 17.61 I 1 .4.51 83 16.9

Bl~rina brevicaeda I 2 5.4 5 8.5 5 16.1 4 9.8 15 20.8 3 5.6 2 3.2 1 3.4 1 4.51 38 7.7 .

E~~2rrias Dini~us 3 8.1 3 4.2 1 1.6 4 23.5 I ·5 22. 7 ! 16 3.3 -

Tc::::ias striatus 4 10.8 4 12.9 1 2.4 2 2.8 1 5.9 112 2.4_._-
f

}~crotus pennsvlvanicus 3 5.6 5 8.1 2 9.1
1

10 2.0
I

G;2~CO~VS sabrinus 2 5.4 1 2.4 2 3.2. 1 3.4 2 11.8 I 1 4.5 9 1.8

Z:~~ hudsonicus 2 3.4 I 2 3.7 1 3.4 1 5.9 1 2.2 I 7 1.4

I

I~2DeozaDUS insignis 4 10.8 3 9.7 I 7 1.4I

Unknown 1 2.7. 1 1.4 2 3.2 1 4.5 5 1.0

Screx arcticus (?) 4 7.5 i 4 0.8

(?)
I.

Sorex sps. 1 1.9 1 0.2

~ anericanus 1 2.7: 1 0.2

Totals 37 99.9 59 100.0 31 100.0 40 99.9 72 100.1 54 100.2 62 99.9. 22 99.9 29 99.8 17 100.~146 100.01 22 99.81492 99.9
i

---------- ._-------.-.
,----......-.-.-~._._--_.



Table SM~-2.

Scientific and common names~'< of small mammal speciE's
trapped in period B (July 29 - August 2, 1976).

Scientific Name

Sorex cinereous

Clethrionomys gapperJ

Peromyscus maniculatuB

Blarina brevicanda

Entamias minimus

Tamias striatus

Microtus pennsvlvanicus

Glaucomys sabrinus

Zapus hudsonicus

Napeozapus insignis

Sorex arcticus

Lepus americanus

Common Name

Cinereaus shre\17

Red-backed vole

Deer or white-footed mouse

Short-tailed shrew, mole shrew

Least chipmunk

Eastern chipmunk

Cornman meadO\'7 mouse,
Pennsylvania meadow mouse

Northern flying squirrel

MeadO\/J jumping mouse

Woodland jumping mouse

Saddle-backed shrew,
Richardson shrew

Varying hare,
Snov..ishoe rabbi t

* Gunderson, H.L. and J.R. Beer (1953).



Figure SM-l Si.tes on which small mainmals 'Vlere trapped

during 1976 (trapping period A,B,C and intermediate)

ELY

MINESITE AREA
COPPER NICKEL STUDY
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Figure SM-1.
Total numbers of small mammals of each species trapped on
12 sites during trapping period B (July 29 - August 2, 1976).
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Sorex sps (?)

Lepus americanus

""1:

Sorex arcticus (1)

Unknown

Glaucomys sabrinus

Napeozapus insignis

Zapus hudsonicus

Eutamlas minimus

Microtu~ oennsylvanicus

Tamias striatus

Blarina brevicauda

Clethrionomys gapperi

Sorex cinereus

Peromyscus maniculatus

Species
'-----

I -

Number of Indiyiduals
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Figure SM~.

Densities of herbivores and insectivores
by site and cover type.
(Trapping period B, July 29 - August 2, 1976)

Site
No.

Cover
Type

Paper Birch

}future Paper Birch

Y~d-aged Aspen-Birch

Vild-aged Aspen-Birch

Trembling Aspen

Pole ·Trembling Aspen

Black Spruce

Mature Black Spruce

Reel Pine

Mature Red Pine

1-1ature Jack Pine

}future Jack Pine

(27B)

(BB)

(9B)

(lOB)

(29B)

(13B)

(28B)

(6B)

(26B)

(3B)

(2B)

(IE)

10 20 30 40 50 60

Herbivores

Insectivores

70

Density (Individua1s/He~tare)
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Figure SM-~.
Bio~3ss/area for herbivores and Insectivores
for each site and cover type.
(Trapping period B July 29 - August 2, 1976)

Cover Type Site No.
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Figure
~xample of method used in determining
estimated populations using linear regressionll
(!repping period B, July 29 ... August 2, 19",6)
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Figure SH-'.
Estimated total populations (all species) as calculated
from linear regression by site number and cover type.
(Trapping period B, July 29 - August 2, 1976)
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Figure SM-tl.
Densities of total individuals
caught per site.
(Trapping period B' July 29 - August 2, 1976)
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'f each species trapped on
(july 29 - August 2, 1976).

Total Catch (all sps.) = 492
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