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 the Minesite area. Small mammals are generally censused by using
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SMALL MAMMAL CENSUS
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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

either snap traps or live traps. After considering the time
requirements necessary for the two irapping metholds, the distances
involved in travelling to the various sites, and the available manpower
and resources, the decision was made to census with snap t%aps. Snap

ATy

traps were used in a grid arrangement. Thiseaprangemeat provided data

which can yield population estimates by using regression analysis

techniques.

Another purpose for the census is to provide 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 peirod. The trapping

was equally distributed between deciduous (two trembling aspen, two paper
birch and two mixed tremb]ing aspen-paper bircﬁgqand coniferous types

(two red pine, two jack pine and two black spruce). In most cases,
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based on the avai?abi1itym; e habitat, one grid was loctited
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north and the other south of the Laurentian Divide.
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Burin_ "Ye one intermediate trapping period, four diéferent forest types &
were trapped (one tamarack, one 1-2 m tall tamarack, one mixed tamarack-
black spruce, and one white cedar). A tota} of 40 different grids were
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trapped during the 1976 fie 1d season at 13 different sitesfi%wﬁﬁbWﬁU'g"'%j
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Grids--When sites were large enought, a square gird of 8 x 8 station?

(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 1interval between each station in the rows and cclumns was 15 m.

Each station was located using a compass Tine for direction and split-
N~

image range finder for distance. A=nisg=-gauge, 50 cm Tong steel stakey, .

was used to mark each-gzid-station. The stake also held traps securely

in place and was looped at one end to hole a numbered plastic marking
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flag. The pumbered plastic flag indicated the weyeand-celumrposition

of each trapping stations;,

Tfagging-;kach grid staticn contained a single Museum Special - snap
trap. Traps were baited with peanut butter and rolled oats.  Prebaiting -
(traps unset) was conducted for two déys. Traps were then set and checked

once a day for five consecutive days thereafter.

auaf? .

Eachfmammalﬂwas placed in a plastic whirl-top bag at the trap station,

with a piece of high rag paper containing the trap number, date, species

name (if known), site number, and researcher's initials. Specimens were

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

Over 1000 small mammals were trapped during the 1976 summer.




Laboratory Studiesn—Q number of factors are being looked at in the lab-

oratory. These includeéz 1) aging all specimens; 2) sexing and determing

reproductive condition; 3) positive taxcnomic identification; 4) fresh
oot 16T TR ARE BE e SONCD
frozen weither of zll specimentd; 5)-smwing hair sampleséto store in
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the biological archives; 6) “up=museumn skdwgsdof uncommon speices;
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7)%%@&5&%@ stomach contentsjin alcbhol from all species. This work is

currently being conducted by Dr. Elmer Birney, Bettsy Batten, and Dr.
Birney's laboratory techniciang. Dr. Birney is the Curator of Mammals

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

Campus and is under contract to conduct these wmeasurenentss The total
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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 -a-
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Stomach contents are being saved with the hope that we can find an interested
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person to identify these materials for a food studies paper,i 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 considerably during different season” of the VOBV AT

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

from various animals is a way of determining dietary deficiency or surpluses
of for trace metals (Anke, 1965; Bradfield, 1968; Hammer et.al. 1971,

Sims, 1968).

Results and Discussion

Trapping Period A, C and Intermediate Period--Data from these three
OO e L g

periods are not yet available. .Small-wammals must still be examined in

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




i priLheLL

be by mid-winder (1976-77).

Trapping Period B--most of the data from trapping period B is presently
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available. A-su tf* individuals of Sorex sps. must still be positively
identified. A numbef of individuals of other species must be reexamined

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

those presented here. Gunderson and Beer (1953) state that Soxex
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cinereosicannot be separated from the pigmy shrews (Microsorex) on the

/
basis of external characteristics. However, they can be distinguished by
dental characters. We have tentatively identified, as they suggest, all
of the small, long-tailed shrews of nearly uniform brownish color as

Soxex cinerious until laboratory test are completed.

The numbers and percentages of each species trapped in period B are given
{arg et
in Table SmuljéiThe scientific and common names for each species @=& given

in Table SM~2. For trapping period B, a total of 492 small manmals were
TV

collected. Sorex cinereus (Cinereous shrew) and Clethrioncmys gapperi

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

coldected. These two species, along with Peronyscus maniculatus (white-

footed mouse) and Blarima brevicanda (short-tailed shrew), accounted

for 85.4 percent of the total. Figure SM-1 graphically shows that these
four species are much more abundant then the others on our forested

pl ots on the Minesite area. -
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As shown in Table SM-1, a total of ]Zéspecies'were collected. Site 27B
(paper birch) contained the highest number of species (9), while site

2B (jack pine) contained the Towest number (3). An average of just under
: R
six species (5.75) were trapped per site. 4 LargéTnumber of individuals
O A Sruat Luryy R
collected va=wgnaigrid weke at site 298 (trembling aspen))with 72. The

lowest number was at site 3B (red pine )’with 17. The average number

of individuals collectef/site was 41.
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Since the number of traps varied for sach site, the grid areas P
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Gw% statn. Because of this, it is not accurate to compare actual numbers
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sites. It is better to express the numbers as densities (individuals/

hectare) thus compensating for differences in grid areas.
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Grid areas’iweluded the area inside the grid arrangement plus the area

ULEF St
of a<Zi% m wide fringe around the grid. &Traps in the grid were arranged

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

a square,15 mson a side. -Since~the-trap-was-in-the.center-of-this-trapping
Squarep-the-edge-ofthesquare-is- Zob-m-frem~the-trap:. Thus,to have

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

to the traps on the edge of the grid arrangement.

333
The number of traps ih each site ranged from 46 to 64 traps, with an

]
average of | 38 trap% per site. «F

i these variables gird arrangements,
o . 4
the area of the grids ranged from 1.04 to 1.44 hectares withy aqg average
/ &

of 1.30 hectares per site.

With the numbers shown in Table SM-1 and the grid areas calculated for

each site, densities of herbivores and insectivores for each site were
| ke o Tvos Plaune oy THE Fouleteien D5Cusg o

7. b Insectivores were defined as -the AL

calculated and shown in Figure SM-
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shrewt(Sorex and B] arub)% e herbivores included the rest of thegpeices.
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Only “n sites 13B (leP%TFC.D[TnU aspen), 288 (black spruce), and 6B

(mature black spruce),di' the densities of insectivores exceed the densities

l v‘ :‘(C/"q &:’l 5

of herbxvoresA No insectivores were collected 4n site 3B (mature red

p1ne)%,« h%ﬁMu@mpeaingmééﬁ erent-forestetypesythe-paper-birch-gites”

T

whad the-kighest.densititias.of-hevbivores-and.thetrenbling-aspen-sites=

Trwﬁ“'t“if@ $righest. dan yore s The-trembdng-aspenesites-hads

“wthe.highest-densities=ef insectivorers-=The-trembling-aspen-sites.

sdgo-frad-the-highest-dens i Lieso - sma o] S
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Biomass per a¥% area for herbivores and insectivores is shown in Fifiure
\}%\
SM-6. Biomass was calculated by adding the weights for each d 1ndividua1477“ﬁ¥fﬁs

oM .
Only *ka site 13B (pole trembling aspen) did the biomass per area ¢
. A . ot . . .
insectivores exceed the biomass per area «“a% herbivores. It is important
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vt ferences-in-bionacs-betuecn-weights of individuals

of different species. ~Theinsectivares.genevally.weighed-tese~than
For tyRi~plt, Loty
estheoherbitvores. 4 Sorex cinereus averages less than 5 g.éthe smaller

: Pl p .
herbivores averaged about 20 gs, %he chipmunks and flying squirrels
(Wér
averaged more than 75 grams. FEven though Sorex cineus was the most
“(i5e ieiCuan €hua TS A

common species collected - , its relatively low weight reduced its
. ® 'ST@' § g *:

influence on £42 biomass <etalsst

Sdes  In turn, the relatively
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high weights of %2 chipmunks and flying squirrels (37¢individuals’

SToweacy , . -
collected) rnased-Bivie influencepenating biomass Eeferte, Tshimaty,

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

was to obtain population estimates % different forest habitats. The

analysis method used on the data was the least sq%ﬁes regression as

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

|
linear regression analysis is shown in Figure SM-&.

Y values are the

number of small mammals trapped per day and x values are the cumulative
number of small mammals prevdéously 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 =zeax %£, it is possible to calculate

the intersection point of the straight line y = -ax + } with the ayis
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of abscissal. This intersection point equals the estimated population size

o
for the study area. As shown in Figure SM-&, the estimated population
Pa

size for site 10B was 48. With a grid area of 1.44/k:

% the estimated

population density for site 10B was 33 1ndividua1s«&%%fhectare.
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The estimated dens1t1es for.itE=eke sites #s shown in Figure SM-B.
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Figure SM-¢ (densities of totud individuals caught) is-given to show how

estimated densities from linear regression compare to te actual <amadils

i
ebasedsgaathestotadunumbers of individuals collected. As shown in Figure SM-§

the trembling aspen sites (29B and 13B) had estimated populations inuch
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higher than etekw forest types. Also,the mixed aspen-birch 51Les had wive it Loeritl
gmui O
estimated populations dewewr than either the biwirsorstne aspen sutesf Frrls
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The average population densdiies for <4dme deciduous types Iwas 81 individual gf
LT B (4 HL 4

per hectare) ik theﬁaverage for -tke coniferous types was" 35 individuals,’
T E S f,}

=B hectare!i The average number of individuals collected during the five

day period was JQ/Q%%, hectare for the deciduous types and 26 f'%f%ectare

§§’Vuru, '”‘E:’M
for the coniferous typesé. From these data, it appears that the deciduous
S SL PSSV ST AT WL
forestv f%ﬁﬁ.e@@¢1ﬁ§h1gher densities of small namma]sﬁ THAL THE Conp rinoey
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Grodzinski et.al. (1966) states that the reliability of the estimates
B
aEsee® regression depends on the correctness

5 obtained <im=ike

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 Tettle,
igmigration and emigration of individuals during the capture period,

3) variations in numbers due tc wortality or reporductiond are slight during
the caputre period, 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
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> Timits can be calculated and reported.

needed before

Conclusion

Since the results of this report are based on limited data from just
5 fl‘;f"‘ 2 2.7
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one trapping period, the az

54 s preliminary.
Much additional information concerning small mammals in the Minesite area

will be reported as soon as the data are available and analyzed.
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Table SM~1.

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

Cover Tvpe and Site Number
(278) (8R) ({9B) (108) (298) (13B) (28B) (6B) (26B) (3B) (2B) (12) ‘
Paper Paper | Mid-aged | Mid-aged Trembling] Pole Black Black Red Red Jack Jack
Birch Birch Aspen— Aspen~ Aspen Aspen Spruce Spruce Pine Pine Pine Pine
Birch Birch Totals
Saecies No. 7 No. % | No. 7 No. 7 No. % No. % No. 7 No. % |No. % No. % No. 7% No. ¥ Yo 7
Sorex cinereus 3 8.1|14 23.7 3 9.7 111 26.8 |11 15.3 |38 70.4| 33 53.2¢18 81.8/ 3 10.2 15 32.6 6 27.3 1155 3135
i
Clethriconomrs gapperi 11 29.7 |28 &7.5 4 12.9 (18 43.9 {12 16.7 3 5.6 117 27.4) 1 4.5 7 24.1( 6 35.3:3n 65.2 7 31.8 | 144 25.3
Poromvscus maniculatus 6 16.2 110 16.9| 12 38.7 6 14.6 |28 38.9 1 4.5116 55.2 3 17.6 1 4.5 83 169
Blzrina brevicauda 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 4.5 1 38 77 -
Eirtamies minimus 3 8.1 3 4.2 1 1.6 4 23.5 -5 22.7 116 3.3
Tsmias striatus 4 10.8 4 12.9 1 2.4 2 2.8 1 5.9 12 2.4
Mi{crotus pennsvlvanicus 3 5.6 5 8.112 9.1 10 2.0
Glanconvs sabrinus 2 5.4 1 2.4 2 3.2 1 3.4 2 1r..8 1 4.5 9% 1.8
Z:zpus hudsonicus 2 3.4 2 3.7 1 3.4 1 5.9 1 2.2 7 1.4
Nspeozapus insignis 4 10.8 | 3 9.7 7 1.4
Unknown 1 2.7% 1 1.4 2 3.2 1 4.5{ 5 1.0
Screx arcticus (?) ’ 4 7.5 4 0.8
Screx sps. (7) 1 1.9 1 0.2
Lepus americanus 1 2.7 1 0.2
Tctals 37 99.9 5% 100.0} 31 100.01{ 40 99.9 |72 100.1 | 54 100.2 {62 99.9 22 99.9 129 99.8 ] 17 100.9 46 100.0{ 22 99.8 (492 99.9




Table SM~2.

Scientific and common names* of small mammal species
trapped in period B (July 29 ~ August 2, 1976).

Scientific Name

Common Name

Sorex cinereous

Clethrionomys gapperi

Peromyscus maniculatus

Blarina brevicanda

Entamias minimus

Tamias striatus

Microtus pennsylvanicus

Glaucomys sabrinus

Zapus hudsonicus

Napeozapus insignis

Sorex arcticus

Lepus americanus

Cinereous shrew

Red-backed vole

Deer or thtemfooted mouse
Short—-tailed shrew, mole shrew
Least chipmunk

Fastern chipmunk

Commorn meadow mouse,
Pennsylvania meadow mouse

Northern flying squirrel
Meadow jumping mouse
Woodland Jjumping mouse

Saddle~backed shrew,
Richardson shrew

Varying hare,
Snowshoe rabbit

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




Figure SM-1

Sites on which small mammals were trapped

during l976(trapping period A,B,C and intermediate)
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Microtus pennsylvanicus

Zapus hudsonicus
Napeozapus insignis
Sorex arcticus (?)
Lepus americanus
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Unknown
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Figure SM-&.

Densities of herbivores and insectivores

by site and cover type.

(Trapping period B, July 29 - August 2, 1976)

Cover Site
Type No.
Paper Birch (27B)
Mature Paper Birch (82)
Mid-aged Aspen-Birch (9B)
Mid-zged Aspen-Birch (10B)
Trembling Aspen (298)
Pole Trembling Aspen (13B)
Black Spruce (28B)
Mature Black Spruce (6B8)
Red Pine {263B)
Mature Red Pine (3B)
Mature Jack Pine 2B}
Mature Jack Pine (1r)

Herbivores

Insectivores

10 20 30 40 50 60 70

Density (Individuals/Heztare)




/area for herbivores and Insectivores

each site and cover type.
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Figure SM-8.
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Figure SM-4.
estimated populaticne using linear regression.

(Trepping period B, July 29 - August 2, 1976)

Example of method used in determining
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Figure SM-8.

Estimated total populations (all species) as calculated
from linear regression by site number and cover type.
(Trapping period B, July 29 - August 2, 1976)

Cover Site
Type No.
Paper Birch (278}
Mature Paper Birch (8B)
Mid-aged Aspen~Birch (9B)
Mid-aged Aspen-Birch (10B)
Trembling Aspen {29Rr}
Pole Trembling Aspen (138
Black Spruce (28B)
Mature Black Spruce (6>
Red Pine (268)
Mature Red Pine (3B}
Mature Jack Pine (2R}
Mature Jack Pine (1R)

s

TR

AT

50

S —————
TR

'
. !

100

Estimated Populations (Individuals/Hertare)




-

7
Figure SM-3.

Densities of total individuals

caught per site.

(Trapping period B July 29 - August 2, 1976)

Cover Site
Type No.
Paper Birch (27B)
Mature Paper Birch (8B)
Mid-~aged Aspen-~Birch (9B)
Mid-agad Aspen-Birch  (10RB)
Trembling Aspen (z2em)
Pole Trembling Aspen {(138)
Black Spruce (283)
Mature Black Spruce (6B)
Red Pine (26R8)
Mature Red Pine (3B)
Mature Jack Pine (2B)
Mature Jack Pine (1B)

Density (Individuals/Hertare)




each species trapped on

{(July 29 - August 2, 1976).

Total Catch (all sps.) = 492

Number of Individuals




Tal species

976

Cover Type and Site Number

(10B8) ! (29B8) (13B) (288) (6B) (26B) (3B) (2B) ( (1B)
'-aged|{ Trembling] Pole Black Black Red Red Jack é Jack
o % Aspen Aspen Spruce Spruce Pine Pine Pine E Pine
f"o. % No. 7 No. Z INo. % |No. % No. % INo. % §No. 7
15.3433 70.4} 33 53.2418 81.8] 3 10.2 15 32.6§ 6 27.3
6.7 3 5.6117 27.4} 1 4.5 7 24.1] & 35.3137% 65.2 f 7 31
8.9 1 4.5116 55.2 3 17.67 f N
0.8 3 5.6] 2 3.2 1 3. 1k
4L.2 1 1.6 4 23.5 % 5 22
2.8 1 5.9 |
3 5.6; 5 8.1} 2 g.1 i
2 3.2 1 3.4 2 1i.8 L1 4.5
2 3.7 1 3.4 1 5.9 1 2 2§
1.4 2 3.2 i 4.5
4 7.5 5.
1 1.9 .
1 0.
0.1 |54 100.2 {62 99.9 22 99.9&29 99.83 17 100.0/46 100.0{ 22 93 9%.
i
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