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ABSTRACT
During the 1993 fiel d season we surveyed for small manmmal s at 30
sites, catching northern bog | emm ngs at 5 newsites. One site, Wod
Creek on the Rocky Mountai n Ranger District, Lewis and C ark Nati onal
Forest, is the eastern-nost site known i n Montana and 90 kmfromt he
nearest previously known site. Three sites on the Kootenai Nati onal
Forest were in the Sunday Creek drai nage, 1-6 kmfromthe site
di scovered there in 1992. The | ast newsite, al soin the Koot enai
Nat i onal Forest, was found at Cody Lake, 32 kmfromthe nearest known
site. Despite surveys at 5sites with apparently good-excel | ent
habitat on the Fl at head Nati onal Forest, no newlenmng sites were
found there. The total nunber of known bog | emm ng sites i n Montana
is 17, the nost sites in any of the | ower 48 states. Al sites found
during 1993 had noss mats at or near the trap | ocati on. Known sites
in Mntana range in size froml to approxi mately 340 acres. The best
habitat predictor for potential northern bog |l emmngs sites in
Montana i s the presence of |arge, thick noss mats, particularly
sphagnumnoss. More sites with apparently good quality habitat were
trapped unsuccessfully in 1993 t han 1992; whet her | enm ngs are
actual ly present at sone or all of those sites i s unknown.
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| NTRODUCTI ON

The nort hern bog | emm ng ( Synapt onys borealis) is asmall,
grayi sh brown, vole-like mcrotine, related tothe true arctic
| emm ngs (Lemmus). N ne poorly differentiated subspeci es are
currently recogni zed. The northern bog | enm ng has a total |ength of
118-140 mmincluding its very short tail (19-27 nm (Banfield 1974,
Hal | 1981). The conbination of atail |ess than 28 nmand a
| ongi tudi nal groove i n the upper incisors distinguishthe northern
bog  enm ng fromall other mce found i n Mont ana.

Little is known about northern bog lemming life history. Litter
sizes vary from3-8, with 2 (or nore?) litters per year. |t has been
suggest ed sone ani mal s breed t he sane year they are born (60-90 days
old?). Thisinformationis scattered throughout theliterature. All
literature on specific to northern bog lemmngs is essentially
distributional in nature; other publications nention bog | enm ngs as
a sidelineto the main publication (Appendix 1).

The northern bog lemmng is boreal in distribution, occurringin
North Anerica fromnear treeline in the north, south to Washi ngton,
| daho, Montana, M nnesota, and New England. It typically inhabits
sphagnumbogs and fens, but is al so occasionally found i n ot her
habi t at s i ncl udi ng nossy forests, wet sub-al pi ne neadows, and al pi ne
tundra. One subspecies (S.b. artem siae) |ives on sagebrush
hillsides ineasternBritish Col unbia (Anderson 1932). Sout hern bog
| emm ngs (S. cooperi) alsoinhabit a wde variety of habitats, all of
whi ch are margi nal for Mcrotus; bog | emm ngs nay be conpetitively
excluded frombetter quality habitats by Mcrotus (Doutt et al. 1973,
Li nzey 1981). The northern bog lemmngis rarely trapped and i s one
of the | east known mce in North Aneri ca.

Afewrelict popul ations occur inthe |l ower 48 states; the
subspeci es chapmani occurs i n Montana, |daho, and northeast
Washi ngton (Hall 1981). Bog | enm ngs are known from4 | ocations in
| daho and 8 i n Washi ngton, all fromw thin 80 kmof the Canadi an
border (Johnson and Cheney 1953, Wl son et al. 1980, Reichel 1984,

G oves and Yensen 1989, D. Johnson pers. conm ). The reasons for the
di sjunct nature of the popul ations may i nclude: 1) the | ocalized
nature of its primary habitat; and 2) the currently patchy

di stribution of a boreal species that was nore wi dely distributed
during the Pleistocene (aglacial relict).

Prior to 1992, evidence of bog | emm ngs i n Montana i ncl uded: 1) 6
| ocations on the west side of G acier National Park (Wi ght 1950,
Weckwert h and Hawl ey 1962, Hof f mann et al . 1969, Pearson 1991); 2)
Shoof | y Meadows i n the Rattl esnake drai nage north of M ssoul a
(Adel man 1979), and 3) a single skull recovered froma Boreal Ow
(Aegol i us funereus) pell et west of Wsdom(J. Jones pers. conm);
where the ow captured the | enm ng was unknown. In 1992 we trapped
21 riparian areas finding five new popul ati ons of northern bog
| emm ngs (Rei chel and Beckstrom1993). These included: 1) Sunday
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Creek drai nage, Lincoln Co.; 2) afen al ong Bowen G eek, Lincoln Co.;
3) around a pond i n upper Sout h Fork Hawki ns Creek, Lincoln Co.; 4)
meadows al ong Meadow Creek, Ravalli Co.; and 5) Maybee Meadows,
Beaver head Co. The Maybee Meadows site was t he sout her n- nbst known
popul ati on of the speci es outside of New Engl and and t he only Mont ana
popul ati on fromeast of the Continental Divide. Al five sites found
in 1992 were associ ated with thick mats of sphagnumnoss.
The U. S. Forest Service, Region 1, lists the northern bog | enm ng
as Sensitive. It islisted as a Species of Special Concern by the
| daho and Mont ana Natural Heritage Prograns (Msel ey and G oves 1990,
Center 1992).
We began a nmulti-year study of northern bog | enm ngs i n Mont ana

in 1992. bjectives during 1993 i ncl uded:
1) surveying at least 16 sites with potential habitat for bog

| emm ngs i n nort hwest Montana, concentrati ng on t he Koot enai

Nati onal Forest, Fl athead National Forests, and Rocky Mountai n

District of the Lewis and d ark Nati onal Forest;
2) determning efficient and ef fective survey techni ques;
3) descri bi ng habi tat where bog | emm ngs were found; and
4) preparing an annot at ed bi bl i ography of literature on northern

bog | enm ngs.



METHODS AND MATERI ALS

W visited 103 sites i n western Montana, exam ning riparian
habitats to determne i f they appeared suitable for northern bog
| emm ngs; 30 of these sites were trapped (Tables 1). Sites were
exam ned but not trapped (Tabl e 2) included: very small riparian
areas; standing water with only very narrow fen border; honbgeneous
vegetation (such as all sedges) | acking noss mats; entire areawth
t hi ck brush such as al der; cattail marshes; or small ponds surrounded
by dry neadows. Lack of nbss mats did not exclude a site from
trappi ng, however sites trapped without a noss mat were generally
| arge, diverse, wetl and conpl exes with at | east sone spaghnum
present. W exam ned air photos of 21 additional sites; 4 may be
sui tabl e habitat but were not visited due to their | ocations being
far fromroads, while 17 appeared unsuitabl e on the photo (Table 3).
Most sites exam ned wer e suggest ed by bot ani sts, pl ant ecol ogi sts,
bi ol ogi sts and others fromthe U. S. Forest Service and Montana
Natural Heritage Program(MIHP). Several were identified whilein
the field or by exam ni ng naps of the general areas we were to visit.

From15 June - 5 Septenber 1993 we used Museum Speci al shap-traps
to sanple 30 sites in western Montana (Table 1). Traps were baited
wi th a conbi nati on of peanut butter and roll ed oats, either al one or
with E.J. Dailey’ s nuskrat lure. Relative success of baits used was
exam ned using the Gtest (Sokal and Rohlf 1969). Two traps with
different baits were placed wthin 2 mof each other at each stati on.
W pl aced each trap at a station to nmaxi m ze success (runway, burrow,
etc.). Stations were placed 5-20 mapart.

At sites where northern bog | emm ngs were not caught, trapping
effort ranged from109 to 280 trap-ni ghts over 1-4 nights. Atrap-
ni ght i s equivalent to one trap set for one 24-hour period (traps
sprung and enpty, or conpletely mssing, are not counted). Al traps
were renoved i medi ately foll owi ng the first bog | emm ng capt ure.

Lemm ng habi tat patch sizes in the Sunday Creek conpl ex were
determned via @ Sfollowing digitization fromthe USGS 7.5' quad
map. For ot her known | emm ngs sites, patches were neasured usi ng dot
overlays on USGS 7.5 maps. Habitat patches for sites we have
vi sited were drawn on t he nmaps and represent suitabl e noss nat
habi tat. Habitat patches for sites we have not visited were drawn on
the maps in the area shown as wetl ands on t he maps. W have found
that these are likely to be overestinates. Sone habitat in the
forest may be suitable but is not show on the maps, however the area
shown as wetl ands typically includes sedge neadows or ot her habit at
types not suitable for | emm ngs. D stances to the nearest potenti al
pat ch were neasured either to 1) patches we have visited and knowto
be suitable, or 2) patches which D. E. Pearson or P. Lesica have
i ndicated to us are suitable.

Bonni e Hei del, Steve Cooper, and Steve Chadde of the MIHP
conduct ed bot ani cal surveys at 2 bog | enm ng | ocati ons di scovered
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during 1993 and 3 sites discovered in 1992 (Appendix 3). Joe Elliott
identified nosses collected at those sites. ECCDATA net hodol ogy was
used for botanical surveys (DeVelice 1991).



RESULTS
Trappi ng. Northern bog | enm ngs were captured at 5 of the 30 sites
trapped (Figure 1; Tables 1, 4; Appendix 4). An additional 73 sites
(nmost suggest ed by bot ani sts, plant ecol ogi sts, biol ogi sts and ot hers
fromthe USFS and MIHP) wer e exam ned but were not trapped because
t hey appeared either marginally suitable, or unsuitable, for northern
bog | emm ngs (Tabl e 2).

Snap trap effort required to docunent bog | enm ng presence at
sites found to contain the speci es averaged 114 trap-ni ghts, and
ranged from46 trap-nights (during 1 night) to 224 trap-ni ghts
(during 3 nights of trapping). The |l emm ng caught at Paul Creek
after 224 trap-nights is the only one we have captured in an area
havi ng only a thin covering of noss. Areas where no bog | enm ngs
wer e found recei ved 109-280 trap-nights of effort. At sites where
nort hern bog | enm ngs were captured, we averaged 1. 40 | emm ngs per
100 trap-nights. Eleven additional sites had apparently suitable
habitat (Sunday Creek 2-4, Magnesi a Creek, bog NWof Lost Lake, Bent
Flat Fen, Trail Creek Fen, Swan R ver Fen, Lost Creek Fen, Pl umCreek
Fen, and Sawm || Flat). At all sites with apparently suitable
habitat, we averaged 1 | enm ng per 350 trap-nights. Traps baited
wi t h peanut butter and oat neal al one appeared | ess effective at
capturing northern bog | enm ngs than when the bait was m xed with
Dail ey’ s nuskrat lure (Table 5), but differences were not significant
(G=1.56, 1 df).

Atotal of 8 northern bog | emm ng speci nens will be placed in one
or nore regional university nmuseuns (Table 6). Al wll| be prepared
as skins and skul |l s/ skeletons. Only two femal es were col | ect ed.

St omach contents wi Il be anal yzed during the wi nter of 1993-4.

Duri ng bog | enm ng surveys, at |east 12 ot her species of small
manmal s were captured (Tabl e 4). Sone vol e speci nens, particularly
subadul ts, and shrews will need fieldidentification verified when
t he skul | s are cl eaned.

At the five sites where bog | enm ngs were captured, 1-3 other
speci es of vol es were al so captured (Table 4). These i ncl uded neadow
vol es (M crotus pennsyl vani cus), long-tailed voles (Mcrotus
| ongi caudus) and r ed- backed vol es (d et hri ononys gapperi). One red-
backed vol e was captured at the forest edge, a higher/dryer m cro-
site than where bog | emm ngs typi cally occur. The other red-backed
vol e was captured i n a sphagnummat about 10 mfromthe forest edge
at Cody Lake. Unlike |l ast year, neadow vol es were frequently caught
i n sphagnummats with | emm ngs; however, nost neadow vol es were
caught inareas withlittle or no sphagnum as was the single | ong-
tail ed vol e capt ured.

Site characteristics. Elevation of the sites where bog | enm ngs were
captured ranged from4220-5590 ft (1360-1800m), while all sites
surveyed ranged from2750-6080 ft (890-1960m .
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Sunday Creek site 5, where bog | enm ngs were capture during 1992,
had a pl ant conmunity survey conpl eted | ast year (Rei chel and
Beckstrom1993); other lemmng sites in the Sunday Creek conpl ex
appeared simlar tothat site. Those sites have not been surveyed by
a botanist. Three sites where bog | enm ngs were captured i n 1992
(Bowen Creek, Maybee Meadows, Meadow Creek) and t he Wod Cr eek and
Cody Lake sites found during 1993 had pl ant comunity surveys
conpl eted this year (Tables 7, 8; Appendi x 3).

At 8 of 10 sites where northern bog | enm ngs were caught during
1992-93, they were trapped either in, or very close to, thick mats of
sphagnumnoss ( Sphagnumspp.). The ninth site, Wod Creek, al so had
a thick noss | ayer but it was conposed primarily of Tonent hypnum
ni tens rather than sphagnum At Paul Creek (in the Sunday Creek
conpl ex) a single individual was caught in thin sphagnumafter 224
trap-nights. Thick noss mats appear to be the nost reliable
i ndicator of a potential site. O sites trapped during 1992-3 where
bog | enm ngs were not caught, only 12 of 41 had thi ck, extensive noss
mats. Al lemm ng sites gave the i npressi on of openness; none were
t hick, tangled, difficult-to-wal k-through, thickets often found in
wet | and/riparian areas. O her vegetative characteristics of these
noss habi tat patches are gi ven bel ow.

Specific plant community types were quite different between sites
(Tabl e 8), and i ncl uded tree, shrub and gram noi d dom nat ed
communities. Some | emm ng sites had an open overstory (to 40%canopy
cover) of subal pine fir (Abies | asi ocarpa) and/ or spruce (Picea);
ot hers were wi thout a tree conponent. Shrubs were present on all
sites; however, in nost areas the noss habitat patches were w thout
shrubs on at | east part of the patch. Shrub canopy cover ranged from
0- 80%at any particular | ocation on a site, and shrubs were typically
<l.5 mtall. Bog birch (Betul a gl andul osa) and/or a small w | ow
(Salix sp.) were present at all sites (Table 7).

Gram noi d cover ranged from40-90% and was donm nat ed by sedges
at all sites except Cody Lake where El eocharis paucifl ora was
dom nant (Table 7). The dom nant sedge species at other sites were
quite variable, but all were in the genus Carex. Seven Carex species
had at | east a 20%coverage at one or nore sites; they included
aquatilis, arcta, buxbaum i, canescans, |asiocarpa, utricul ata, and
vesi caria. Carex utricul ata was the only gram noi d found at nore
than hal f the sites.

Forb coverage was typically sparse (3-40% (Table 7). The
densest forb coverage occurred at Cody Lake, where it was 40%on part
of the area; the other five sites had a maxi numforb coverage of 15%
The speci es of forbs present were extrenely vari abl e bet ween sites,
withonly 2 forb species occurring on half the sites (Aster
foliaceus, Pyrola asarifolia).

The Sunday Creek conpl ex has 210 acres of apparently suitable
habitat along 8 mles of the drai nage, with at | east 15 patches
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ranging from<1 to 61 acres (habitat separated by <100 mwas

consi dered t he sane patch) (Figure 2). W have trapped at 7 of these

pat ches ranging in size from5-61 acres; bog | enmm ngs have been

caught at 4 of the seven sites. Known sites include the highest and

| owest known habitat patches i n Sunday Creek, and the hi ghest known

patch in the Paul Creek tributary. The | ongest breaks between

sui tabl e habitat patches are slightly nore than 1 km Conpari sons

bet ween pat ches where | enm ng were trapped and were not trapped do

not reveal consistent patterns relating to trapping effort, size of

t he pat ch, di stances fromother patches, or apparent habitat quality.
Known | enm ng habitat patches in Montana range in size from1-61

acres, with 7 of 15 being smaller than 10 acres (Table 9). D stances

bet ween known | emm ng sites range from0.3 - 90 km(Tabl e 9).

D st ances between a known bog | emm ng site and t he nearest known

sui tabl e habitat patch range fromO0.2 - 18 km(Tabl e 9).
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Table 1. Sites trapped during 1993 nort hern bog | emm ng surveys.

Site Locati on El ev. Dat e Tr ap- ni ghts
KOOTENAI NATI ONAL FOREST
Fortine District
*Sunday Creek site 1, Lincoln Co. T33N R25WS25 4220 26- 27 Aug 46
Sunday Creek site 2, Lincoln Co. T33N R25WS26 4230 26- 29 Aug 182
Sunday Creek site 3, Lincoln Co. T32N R25W S5 4300 27-29 Aug 87
“ : “ 3-5 Sep 128
Sunday Creek site 4, Lincoln Co. T32N R25W S6 4460 3-5 Sep 115
*Paul Creek, Lincoln Co. T33N RR5WS27 4440 26- 29 Aug 224
*Sunday Creek site 6, Lincoln Co. T32N R26WS12 4680 27-29 Aug 90
Magnesi a O eek, Lincoln Co. T33N R25WS7 3790 18- 21 Jun 252
Li bby District
FI ower Lake, Lincoln Co. T30N R32WS24 3830 14-16 Jul 183
Quartz Creek, Lincoln Co. T32N R32WS23 3050 15-16 Jul 109
LaFoe Lake, Lincoln Co. T33N R32WS13 3820 23-25 Jun 280
Cabinet District
Rush Lake, Sanders Co. T24N R29WS19 5360 12-14 Jul 198
Lyons @ul ch, Sanders Co. T25N R30W S22 4000 11-14 Jul 259
Sneads Bench bog, Sanders Co. T26B R33WS7, 8 3100 10- 11 Jul 115
Fi sher River District
#*1 ower Cody Lake, Lincoln Co. T29N R28W S6 4700 15-16 Jun 96
bog NWof Lost | ake, Lincoln Co. T29N R30WS13 3800 7-10 Jul 272
Al exander Creek, Lincoln Co. T31N RROWS31, 32 2750 8- 10 Jul 170

*= Synaptonys found at this site

#= Pl ant community survey done at this site
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Table 1. (cont.) Sites trapped during 1993 northern bog | emm ng surveys.

Site Location El ev. Dat e Trap-ni ghts
FLATHEAD NATI ONAL FOREST
Spotted Bear District
Bent Fl at Fen, Fl at head Co. T25N R15WS11 3990 14-16 Aug 171
Trail Creek Fen, Fl athead Co. T25N R14WS16 4220 14-16 Aug 173
Swan Lake District
M| e 49 Pond, M ssoul a Co. T22N R17WS34 3540 20-22 Jul 215
Swan R ver Fen PRNA, Lake Co. T24N R18W S2 3120 28-30 Jun 202
Lost Oreek Meadows, Lake Co. T25N R18WS36 3180 20- 23 Jul 220
Pl um Creek Lands
Pi erce Bog, M ssoul a Co. T19N R16WS21 4300 30 Jun-2 Jul 227
Pl um Creek Fen, Lake Co. T23N R18WS1 3330 20- 23 Jul 226
Swan River State Forest
S. of Si mmons Meadows, Lake Co. T23N R17WS32 3390 28-30 Jun 143
Poi nt Pl easant Fen, Lake Co. T24N R17WS19 3210 20-22 Jul 216
LEWS AND CLARK NATI ONAL FOREST
Rocky Mountain District
SE of Hi dden Lake, Lewis & O ark Co. T20N ROW S9 6080 30 Aug-1 Sep 227
#*Whod Creek, Lewis & d ark Co. T20N R1IOWS26 5590 30- 31 Aug 114
Hannan Gul ch, Teton Co. T22N ROW S26 4680 31 Aug-2 Sep 217
Sawm || Flat, Lewis & O ark Co. T21N ROW S27 5120 1-3 Sep 199
LOLO NATI ONAL FOREST
Seel ey Lake District
Pl um Creek Lands
N. of Sal non Lake, M ssoul a Co. T16N R15WS25 3920 30 Jun-2 Jul 221

*= Synaptonys found at this site

#= Pl ant community survey done at this site
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Tabl e 2. Sites exam ned for bog | enm ng habitat, but found only marginally or not suitable.

Site Locati on Conment

KOOTENAI NATI ONAL FOREST
Fortine D strict

pot hol e T32N RR6WS1 SESWNE dry, sedge-bordered pothol e
pot hol e T32N RR6WS1 SESENW dry, grassy pothol e

Loui s Lake T33N R25WS15 sedge border, very margi nal
mar sh T33N RR7WSL1 cent er smal | pond; no nbss mats
Deep O eek T35N R25WS20 S-central al der thickets, poor

Mud Lake T36N R27W S25 mud hol e, no noss nat

Three Rivers District

Ski nner Lake T32N R33WS6 no noss mat, poor, dry at edge
upper Kil brennan O eek T33N R33WS20 N1/ 2 sedge/ cattail pond, poor

Ki | brennan Lake, S end T33N R33WS32 sedge/ brush mar sh, mar gi nal

| ower Kil brennan Cr eek T33N R33WS32 NWL/ 4 beaver pond, no noss mat, poor
marsh .5 m S Horse Lake T34N R31WS36 E bor der sedge nmar sh, poor

Rexford District

Hor se Lakes T34N R30WS31 NWL/ 4 sedge ponds, poor

Tepee Lake T35N R27WS21 N bor der smal | pond, no noss mat, dry grazed edge
marsh 3/4 m E Tepee Lk T35N RR7WS21 E bor der no noss mat, grazed grassy neadow
Phills Lake T36N R27W S27 no noss mats, dry edge

Pi nkham Creek tri b. T36N R27WS31 N bor der smal | sedge neadow, poor

Poverty O eek ponds T37N R28WS34 cattai |l bogs, mnarginal

Li bby D strict
Spring O eek Lake T27N R30WS12 SE1/ 4 l'ily pond, poor
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Table 2. (cont.) Sites exam ned for bog | emm ng habitat, but found only margi nally or not

sui t abl e.

Site

Locati on

Comrent

Li bby District (cont.)
Spring Creek bog

nmar sh

nmar sh

nmar sh

Lost Lake

marsh 1/4 m SWLost Lk
Deep Creek road
Deep Oreek road
Deep Creek road
mar sh

nmar sh

Bl ue Lake & nmarsh
mar sh on di vi de
Bul | Creek marsh
Ri ce Creek nmarsh
Deception O eek

Cabi net District
Bi g Beaver Oreek
| mage Lake area; 4 ponds
Wi te Pi ne Creek
Cat aract Creek swanp
G ouse Lake

T27N R30WS12 NE1/ 4

T28N R31WS14 cent er
T28N R31WS24

T28N R31WS25 SWL/ 4
T29N R30WS13

T29N R30WS13

T29N R31WS11 SW/ 4
T29N R31WS15 E- bor de
T29N R31WS21 N1/ 2
T30N R31WS21 NE1/ 4
T30N R32WS13 S1/ 2
T32N R30WS16, 17

r

T32N R30WS15- 16 bor der

T32N R31WS21 SE1/ 4
T32N R31WS36 NWL/ 4

T34N R31WS27 N-centr al

T22N R31WS3, 4

T23N RROWS10, 11, 14
T23N R31WS15, 16
T24N R30WS16, 22
T24N R30WS24

| arge, conpl ex bog, little sphagnum
poor access; has sone potenti al
sedge pond, poor

sedge pond, poor

brushy sedge pond, very nargi nal
mar shy | ake, very margi nal
cattail pond, poor

sedge pond, poor

sedge &lily pond, poor

sedge bog/ pond, very margi na
cattail pond, poor

sedge pond, poor

no noss mats, dry borders

sedge pond, poor

sedge pond, poor

sedge pond, poor

ol d beaver area, poor

mar gi nal habi t at

sedge ponds, poor

farmed neadows, w || ows

t hi ck brush, no noss mats, poor
littl e noss, poor
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Table 2. (cont.) Sites exam ned for bog | emm ng habitat, but found only margi nally or not

sui t abl e.

Ste

Locati on

Commrent

Cabinet District (cont.)

Bear Lake

Trout O eek

WI 1 ow O eek

El k Lake

Frog Lake

Tuscor H Il pond NE
Copper @l ch

Star Gul ch pond

Fi sher River District

Syl van Lake

McKi | | op Lake
Little Wl f Creek

| oner Doe O eek
Buck Creek

Sinclair Oeek

Wi gel O eek/wol f O eek
mar sh/ f en

nmar sh

Summit Spring
Oippl e Horse O eek

Sout h Fork Jackson Cr eek
Sout h For k Jackson Creek
Sout h For k Jackson Creek

T24N R30WS24

T24N R32WS23, 27
T25N R29W S36

T25N R30WS25

T25N R30WS28

T25N R32WS16 N1/ 2
T27N R32WS20 E- bor der
T27N R34WS13

T25N R29WS24

T27N R29WS1 E bor der
T29N RR6WS4 E-centr al
T29N R29WS20 NE1/ 4
T29N R29W S5

T30N R25WS20 S-centr al
T31IN R27WS1

T31IN RR7WS11 SWL/ 4
T31IN R27WS21

T31IN RR7TWS17

T31N R28WS11, 12
T31N RRO9WS8 N- bor der
T31N R30WSL1 cent er
T31N R30WS2 SE1/ 4

littl e noss, poor

no nmoss mats; thick willows
sedge marsh, poor

no noss nats

no noss mats

sedge pond, poor

couldn’t find pond

pond w rocky edge, poor

mar gi nal habi t at

sedge and |I'ily pond, poor
grassy, al der area, poor
smal | beaver area, margina
al der thicket, poor

2 sedge ponds, poor

sedge pond, thick willows, poor
sedge pond, poor

wet, grassy cl earcut

smal |, no noss mats

thick willows, poor

al der thi cket, poor

sedge pond, poor

al der thi cket, poor
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Table 2. (cont.) Sites exam ned for bog | emm ng habitat, but found only margi nally or not

sui t abl e.

Site Locati on

Comrent

Fisher River District (cont.)

T32N RR7WS34 S-central
T32N RR7WS34 SWL/ 4
T32N R28WS15, 16

stream
stream
Fivem |l e Ceek

FLATHEAD NATI ONAL FOREST
Swan District
Orystal Fen T18N RL7WS10 N1/ 2
LOLO NATI ONAL FOREST
Seel ey Lake District

El k Meadows T16N R17WS35, 36

LEWS AND CLARK NATI ONAL FOREST
Rocky Mountain District

Ford Creek

road to WI |l ow O eek

Little WIIow O eek

Beaver Basin (by road)

Wagner Basin

upper Hannan Qul ch

T19N ROWS16 N1/ 2
T20N ROWS26 E- bor der
T20N ROWS11, 14

T20N ROWS10 NE1/ 4
T22N ROWS35- 36 bor der
T22N ROWS10- 11 bor der

boggy streamarea, nargi nal
boggy streamarea, poor

no noss nmats; willows, poor
mar shes, sl oughs al ong Fi sher
Ri ver fromKootenai River to
MeKi | | op Road—poor

| arge sedge neadowwi th very little
sphagnumar ound pond; poor

| arge bog conplex; little sphagnum
appear s mnar gi nal

dry will owthicket, poor

smal |, marginal but possible

beaver ponds, poor

mar gi nal but possi bl e

beaver area, brushy, poor

beaver area, brushy w bog birch, little
noss, nargi nal
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Table 3. Sites for which only air photos were exam ned for bog | emm ng habi tat.

Site Locati on Conment

KOOTENAI NATI ONAL FOREST
Cabi net District

93 M| e Lake T23N R33WS16 may be suitable; |ong hike
pond T26N R31WS7 NW may be suitabl e; wilderness area
aiff Lake T27N R32WS25 may be suitable in ponds S of Lake;
wi | der ness area
pond T28N R32WS28 NWNW may be suitable; w | derness area
pond nw of 87 M| e Peak T24N R33WS20 doubtful if suitable; |ong hike
Mor an Basi n T27N R32WS14 doubt ful if suitable; w | derness area
Littl e | bex Lake T28N R32WS9 doubt ful if suitable; w | derness area
pond T28N R32W S22 doubtful if suitable; wlderness area
Beaver Lake T22N R32WS34  does not appear suitable
Berry Lake T23N R33WS13 does not appear suitable
East Lake T23N R33WS24 does not appear suitable
Mar not Lakes T24N R29W S30 does not appear suitable
smal | pond & seep T25N R29WS30 coul d not see on air photo
pond ne of U m Peak T25N R34W S22 does not appear suitable
Eagl e Lake T26N R32WS18 does not appear suitable
| sabel Lake T27N R32WS18 does not appear suitable
Li bby Lakes T27N R32WS19 does not appear suitable
Copper Lake T27N R32WS23 does not appear suitable
St. Paul Lake T27N R32WS24 does not appear suitable
pond on Sout h Fork T27N R34WS2 does not appear suitable
Snowshoe Lake T29N R32WS32 does not appear suitable
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Tabl e 4. Results of snap trappi ng during 1993 northern bog | enm ng surveys.

Site Trap Tot al nunber of each speci es caught!?
Ni ght s SCPA SOVA SOO SOMD SCSP MPE MLO PH N SYBO CLGA ZAPR PENMA NEQ MUMUJ
Sunday Creek #1 46 1 6 1 1
Sunday Creek #2 182 7 1
Sunday Creek #3 215 1 13 1 10 1
Sunday Creek #4 115 2 1 1 1 6 1
Paul O eek 224 17 22 1 1
Sunday Creek #6 90 8 1 1
Magnesi a O eek 252 8 7
FI ower | ake 178 2 1 3 1
Quartz Creek 109 8 1 2 2
LaFoe Lake 280 13 13
Rush Lake 198 1 1 1 1 1 2
Lyons Qul ch 259 3 1 7 6 8 1 3
Smeads Bench bog 115 1 1
| ower Cody Lake 96 4 4 1 4 1
bog NWLost | ake 272 1 2 3 1
Al exander Creek 170 3 2 1 17 1
Trail Creek Fen 173 2 4 1 2 22 7
Bent Fl at Fen 171 2 33 2 2 1
M1 e 49 Pond 215 2 8 15 1
Swan R Fen PRNA 202 28 7 2
Lost Ok Meadow 220 1 1 12 1
Pi er ce Bog 227 5 1 2 12 1 4
Pl umCreek Fen 226 7 1 6 1
S of Si mmons M 143 8 1 1 2 3
Pt Pl easant Fen 216 7 3 1 16 2
Wod O eek 114 4 2 1
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Table 4. (cont.) Results of snap trappi ng during 1993 northern bog | enm ng surveys.

Site Trap Tot al nunber of each speci es caught!?
Ni ght s SCPA SO/A SO0 SOMD SCSP M PE MLO PH N SYBO LA ZAPR PENA NEC MUMJ
SE of H dden Lk 221 4 2 2 2
Hannan Qul ch 217 6 1 8 1
Sawm | | Fl at 199 9 2
N of Sal non Lake 221 1 5 1 4 1 5 24
Grand Tot al 5566 7 150 10 7 60 220 12 10 8 21 18 50 1 1

Table 4. (cont.) Results of snap trappi ng during 1993 northern bog | enm ng surveys.

1SOPA=Sor ex pal ustris; SOVA=Sorex vagrans; SOC =Sorex ci nereus; SOMO=Sor ex nonti col us;
SOSP=Sor ex spp.; M PE=M crotus pennsyl vani cus; M LO=M crot us | ongi caudus; PH N=Phenaconys
i nt er medi us; SYBO=Synapt onys boreal i s; CLGA=A et hri ononys gapperi; ZAPR=Zapus pri nceps;
PEMA=Per onyscus mnani cul at us; NEC =Neot ona ci nerea; MUMJMis nuscul us.
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Tabl e 5. Success of two baits used in snap traps at sites where
northern bog | emm ngs were found in 1992 and 1993.

‘PB & O Dail ey’ s
Site T-N SYBO T-N  SYBO
Bowen O eek 56 1
Sunday Creek #5 180 2
Hawki ns Pond 2.5 2.5 1
Meadow Ck 49 48 1
Maybee Meadows 72 2 68 2
Sunday Creek #1 24 22 1
Sunday Creek #6 44 1 47
Paul O eek 112 112 1
Cody Lake 49 2 47 2
Wod O eek 59 55 1
G and Tot al 592 7 458 10
#Sybo/ 100 t r ap- ni ght 1.18 2.19

" PB&O = peanut butter and oatneal; Dailey’' s = Dail ey’ s nmuskr at
| ure, peanut butter and oatneal; T-N = nunber of trap-nights;
SYBO = nunber of Synaptonys boreal i s captured.
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Tabl e 6. Northern bog |

emm ngs capt ured during 1993.

Site Dat e Sex Msc.
Sunday Creek #1 27- Aug M adul t, testes inguinal
T33N R25W S25
Sunday Creek #6 29- Aug M adul t, testes scrotal
T32N R26W S12
Paul Creek 29- Aug F perforate, non-lactating
T33N R25W S27
| ower Cody Lake 16-Jun M adult, testes scrotal
T29N R28W S6 “ M “

“ M adul t, testes inguinal

“ M juv., testes inguinal
Wod O eek 31- Aug F perforate, non-lactating

T20N R10W S26
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Table 7. Plant conmunities present at 6 northern bog | emm ng sites.

Sunday  Cody Bowen Wod Maybee  Meadow

Communi t y\ \ phase O eek Lakes O eek O eek Meadows O eek
Abi es | asi ocar pi a
\\ Cal amagrotis canadensi s yes
Pi cea
\\ Sal i x geyeri ana-

Carex utricul ata yes
Sal i x drummondi ana yes

Salix planifolia- Salix wol fii
\\Carex aquatilis

Bet ul a gl andul osa
\\Carex utricul ata

Bet ul a gl andul osa-
El eochari s pauciflora

\\ Carex | asi ocar pa

Bet ul a gl andul osa-
Carex | asi ocar pa

Carex utricul ata
(=C. rostrata)

El eochari s pauciflora

yes

yes

yes

yes

yes

yes yes
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Tabl e 8. Pl ant speci es present, percent coverage of each speci es, and nunber of habitats
surveyed at 7 northern bog | emm ng sites.

Sunday Cody Bowen VWod Maybee Meadow  Shoof |l y
Pl ant O eek Lakes O eek O eek Meadows O eek Meadows?
(2) (2) (1) (1) (3) (1)
TREES 0-40 0-1 0 10 0-3 0
Pi cea spp. 0-1 10
Pi nus contorta 0-3
Abi es | asi ocar pa 0- 40 3
SHRUBS 20- 80 0- 30 70 40 1-60 30
Bet ul a gl andul osa 0- 60 0-30 60 3 0-10
Kal m a m crophyl | a 0-3 X
Ledumgl andul osum X
Li nnaea boreal i s 1
Loni cer a caerul ea 1
Loni cera i nvol ucrat a 1
Menzi esi a ferrugi nea 1
Pent aphyl | oi des f ori bunda 3
Potentilla fruticosa 3
Rosa aciculari s 1
Sal i x bebbi ana 20 X
Sal i x boot hi i 0-1 10 3
Sal i x candi da 0-3 20
Sal i x drummondi ana 10- 30
Sal i x geyeri ana 3 1
Salix | emrmoni i 1

! Data frompartial species list for entire conpl ex, not just sphagnummat patches
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Table 8. (cont.) Plant species present, percent coverage of each speci es, and nunber of
habi tats surveyed at 7 northern bog | emm ngs sites.

Sunday Bowen Vod Maybee Meadow  Shoof |y
Pl ant O eek O eek O eek Meadows (O eek Meadows?
(2) (1) (1) (3) (1)
SHRUBS (cont .)
Salix planifolia 0- 20 20
Sal i x wol fii 0- 30
Synphori car pos spp. 0- 40
Synphor i car pos or eophi | us 1
Vacci numnyrtill oi des 0-1
Vacci numocci dent al e X
Vacci numscopari um 1 0-1
GRAM NO DS 80-90 60 70 85- 95 40
Agrostis scabra 1 1
Al opecur us geni cul at us 1
Al opecurus pratensi s 0-1
Cal amagroti s canadensi s 0-1 X
Cal amagroti s i nexpansa 0-3 1
Car ex spp. 1
Carex aquatilis 1-80 1 X
Carex arcta 0-60
Car ex aurea 1
Car ex buxbaum i 0- 80 X
Car ex canescans 1- 20
Carex di oi ca 3 1

! Data frompartial species list for entire conpl ex, not just sphagnummat patches
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Table 8. (cont.) Plant speci es present, percent coverage of each speci es, and nunber of
habi tats surveyed at 7 northern bog | emm ngs sites.

Pl ant

Sunday  Cody Bowen
O eek Lakes O eek
(2) (2) (1)

Vvod Maybee
O eek Meadows
(1) (3)

Meadow  Shoof |y

O eek
(1)

Meadows?

GRAM NQOI DS (cont.)

Car ex di spernma

Carex i nterior

Car ex | asi ocar pa

Carex |inosa

Car ex paupercul a

Carex utricul at a?

Carex vesicari a

Dul i chi umar undi naceum
El eochari s pauciflora
Er i ophor umcham ssoni s
Er i ophor umpol yst achi on
*Eri ophorumviridicari natum
Juncus bal ti cus

Luzul a canpestris

Luzul a parviflora

Muhl enbergia filiforms
Muhl enber gi a gl oner at a
Poa pal ustris

10- 20 20
80

50-80

10- Mar

60 3-90

0-1

10
0-1

0-1

30

X X X X X X X

! Data frompartial species list for entire conplex, not just sphagnummat patches

2refersto C rostratainterms of community types

* TES pl ant speci es
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Table 8. (cont.) Plant species present, percent coverage of each speci es, and nunber of
habitats surveyed at 7 northern bog | emm ngs sites.

Pl ant

Sunday
Creek
(2)

Cody Bowen VWod
Lakes O eek O eek

(2) (1) (1)

Maybee
Meadows

(3)

Meadow  Shoofl y

O eek
(1)

Meadows?

FORBS

Adenocaul on bi col or
Aster foliaceus

Aster occidentalis
Castilleja mniata
Cor nus canadensi s

Epi | obi umgl aberri num
Equi set umar vense
Equi set umhyenal e
Equi setumpal ustre
Equi set umpr at ense
Equi set umvari egat um
Fragaria vi rgi ni ana
Gl iumtriflorum

Gl i umverum
Geummacr ophyl | um
Ceumrival e
Habenaria di |l atata
Habenari a hyper bor ea

Li gusti cumtenui fol i um

Lupi nus pol yphyl | us
Menyant hes trifoliata

3-10

0-3

10- 40 3 10

0-1

0-10 1

10-30

3-15

0-1

0-1

o o

5

! Data frompartial species list for entire conplex, not just sphagnummat patches
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Table 8. (cont.) Plant speci es present, percent coverage of each speci es, and nunber of

habi tats surveyed at 7 northern bog | enm ngs sites.

Sunday Cody Bowen Vod Maybee Meadow
Pl ant O eek Lakes O eek O eek Meadows O eek
(2) (2) (1) (1) (3) (1)

Shootf 'y
Meadows?

FORBS (cont.)

Mtella breweri 3
Mtella (nuda?)

Par nassi a pal ustris
Pedi cul ari s bract eosa 1
Pedi cul ari s groenl andi ca 3

Pol enoni umocci dent al e 0-1

Pot anoget on gr ani neus

Potentilla palustris 3

Pyrola asarifolia 1 3 0-1

Rubus acaul i s 0-3

Saxi f raga spp. 0-1
Saxifraga lyallii 1-1

Scheuchzeria pal ustris

Seneci 0 spp. 0-1

Seneci 0 i ntegerri nus 1-10

Seneci o pauper cul us 0-1

Sm | eacina stellata 1

Spi rant hes romanzof fi ana 1

Stellarianitens 0-1

Swertia perennis 3

Vi ol a nephrophyl | a 1
Zi gadenus el egans 0-3

! Data frompartial species list for entire conpl ex, not just sphagnummat patches
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Table 8. (cont.) Plant species present, percent coverage of each speci es, and nunber of
habi tats surveyed at 7 northern bog | enm ngs sites.

Sunday Cody Bowen Vwod Maybee  Meadow  Shoof |y
M ant O eek Lakes O eek O eek Meadows O eek Meadows*
(2) (2) (1) (1) (3) (1)
MOSSES 50- 60 70-90 90 90 50- 90 90
Aul acommi umpal ustre X X
Bryum spp. X X
Bryumcaespi ti ci um X
Cal | i ergon gi gant eum X X
Canpyl i umspp. X
Oratoneuron wi |l |iansii X
Dr epanocl adus spp. X
Dr epanocl adus capi | l'ifolius X
Dr epanocl adus fl ui tans X
Hypnum pr at ense X
Meesia triquetra X
Pl agi oomi umvenust um X
Pol ytrichumstrictum X
Scor pi di umscor pi oi des X
Sphagnum spp. X X X
Sphagnumf uscum X X
Sphagnum nenor eunf X
Sphagnumri pari um X
Sphagnhumwar nstorfii X
Tonent hypnumni t ens X X X

! Data frompartial species list for entire conpl ex, not just sphagnummat patches
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Tabl e 9. Characteristics of known bog | emm ng sites, plus several additional sites inthe
Sunday Creek conpl ex, i n Mntana.

D stance to nearest site

El evati on Si zetl Known Pot ent i al
Site Locati on (ft) (ac) (km (km
Hawki ns Pond T37N R33WS18 6200 5 602 ?
Nurma Ri dge Bog T36N R20WS21 5040 2-4 23 5
Anaconda Creek st T34N R20WS27 3600 ?3 2.8 <6.9
Anaconda O eek East T34N R20W S36 3600 ?3 2.8 <6.9
Camas Creek T33N R1OWS12 3800 ?3 11 <6.5
McCGee Meadows T33N R1IOWS27 3870 340 6.5 <3.2
McDonal d Cr eek T33N R18WS12 3422 ?3 8.9 4
Sunday O eek conpl ex T32- 33N R25- 26W 4220- 4800 210 6.6 6.4
Site 1 T33N R25WS25 4220 23 1 0.2
Site 5 T32N RR6WS13 4800 30 0.3 0.3
Site 6 T32N RR6WS12 4680 5 0.3 0.3
Paul Creek T33N RR5WS27 4440 61 1.7 1
*Site 2 T33N R25WS26 4230 6 0.5 0.5
*Site 3 T32N R25W S5 4300 45 2.6 0.6
*Site 4 T32N R25W S6 4460 16 2.3 0.5
Bowen O eek T31N RR6WS1 4760 23 6.6 0.2
| ower Cody Lake T29N R28W S6 4700 6 32 ?
Wod O eek T20N R1OWS26 5590 2 90 <13
Shoof | y Meadows T14N RL7TWS4 5880 24 90 <14
Meadow Cr eek TOIN R18WS10 5920 1 19 <18
Maybee Meadows TO1S RL7TWS26 6520 8 19 1.8

* Sites in Sunday Creek conpl ex with suitable habitat, but no bog | enm ngs trapped i n 115-215
trap-nights per site
1 Si ze of habitat patch, or patches with | ess t han 100 mseparati on bet ween pat ches

2 nearest site @Cow Creek, Idaho ®*site | acks typical bog | emmi ng habitat w deep noss; see text
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DI SCUSSI ON
Di stribution. Bog | enm ngs are now known fromacr oss the nort hwest
corner of the state east to the Rocky Mountain Front, and south
t hrough t he nountains to Lost Trail Pass on the Continental D vide.
The Maybee Meadows site i s the sout hern-nost site known for the
speci es out si de of New Engl and; two sites i n New Hanpshi re are about
160 kmfarther south (O ough and Al bright 1987). The Maybee Meadows
and t he Wod Creek sites are the only known northern bog | enm ng
sites east of the Continental D vide in Mntana. W expect
addi tional popul ations to be found across west ern Montana, perhaps as
far south as Yel |l onst one Nati onal Park, and possi bly east to nountain
ranges such as the Belt or Snowy ranges. El evations fromwhi ch bog
| emm ngs are known i n Montana range from3340 ft (MDonal d Creek,
Pear son 1991) up to 6520 ft (Maybee Meadows, Rei chel and Beckstrom
1993).

During 1992, I emm ngs were found at 5 of 6 sites that appeared to
have good | enm ng habitat (not at TomPool e Lake). However, during
1993 si xteen sites we trapped had apparently good | enm ng habitat and
yet we failed to capture themat 11. Either the | emm ngs are at
those sites and we failed to detect them or we sanpl ed nore sites
wi th apparently good habitat, which actually | acked | emm ngs, in
1993. Probably a conbi nation of the two is actually the case. The
per cent age of sites with good habitat which had | emm ng captures for
1993 is simlar tothat of Pearson (1991) who found | enm ngs at 3 of
11 bog/fen sites trapped with Sherman |ive traps i n 1989- 90.

If I emm ngs were present but we failed to detect them several
expl anations are possible. First, | emm ng popul ations in Montana in
general may have been | ower in 1993 than 1992. At sites where
| emm ngs wer e caught in 1993 we averaged 1.40 | enm ngs per 100 trap-
ni ghts, conpared to 1.67 in 1992. Wile the rate was | ower in 1993,
t he di fference shoul d not have al tered our success at various sites
to the degree found. Additionally, we trapped nore vol es i n general
per trap-night in 1993 than 1992; vol es whi ch cycl e typically have
synchronous hi ghs and | ows for all species within a habitat. Second,
| emm ng popul ati ons at nore i ndi vidual sites (rather than region
wi de) may have had | ow popul ations sinply by chance. Third, we
averaged 1 | emm ng capture per 350 trap-nights at sites with
apparently suitable habitat. Thus we may have under - sanpl ed sone
sites, however the nunber of such sites is questionabl e since sone of
t he apparently suitable sites may actual | y have | acked | enm ngs.
Fourth, given the general difficulty in trapping | enmmngs we nmay j ust
have been | uckier in 1992 than 1993. This may be the |i kel i est
expl anation in the Sunday Cr eek habitat conpl ex.

If the sites actually | acked | emm ngs several expl anati ons again
are possible. First, sonerelatively | arge areas do not have
| emm ngs because they were extirpated since the Pl ei stocene or never
recol oni zed follow ng the nelting of the glaciers. O 11 areas
trapped with good habitat but | acking |l emm ngs, 5 were in the Swan
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Ri ver or adjacent South Fork Fl at head drai nages. This was surpri sing
since there were nul tipl e habitat patches consi dered appropriate in
relatively close proximty to each other. Second, patches within a
met apopul ati on may frequently have extirpations and recol oni zati ons;
this may be the case in the Sunday Creek habitat conpl ex. However,
if this were coomon we woul d not expect to have as many apparently
i sol ated | emm ng popul ati ons as we have found.

It has been assuned t hat popul ati ons of northern bog | emm ngs in
t he northwest U. S. have been i sol ated since shortly after the | ast
i ce age ended over 10,000 years ago. It seens likely | emm ng
popul ati ons were nore wi de-spread at that tine, then were reduced in
si ze and nunber during the Hypsithermal 6000-3000 years ago, when t he
climate was warner than at the present tine. However, several
popul ati ons now known i n Montana are very small and i sol ated (Tabl e
9). It seens extrenely unlikely that an i sol ated popul ati on
restricted to an areawth a single patch | ess than 10 acres in size
coul d survive for thousands of years.

Habi t at Patches. Bog | emm ngs have been found in at | east nine
community types (Table 7). However, peatland comunities are a very
smal | proportion of the | andscape in the regi on and have not been
adequately classified (Bursi k and Mbsel ey 1992). Wet her new
information on these fens results in newly defined conmmunity types
whi ch cl osel y appr oxi mat e habi tat used by northern bog | emm ngs
remai ns to be seen. Al but one site where we have found | enm ngs
have extensive thick noss mats, as do Numa R dge Bog, McCGee Meadows
(Pearson 1991, P. Lesica pers. comm) and Shoofly Meadows (Pear son
1991, S. Chadde pers. comm); the actual Sunday Creek 3 trapping site
had a t hi n sphagnumnoss mat, but is near other higher quality

pat ches.

JDR spent several hours al ong Canas Creek inthe vicinity of the
first I enm ng popul ati on known fromthe state (Wi ght 1950) and found
only scattered clunps of noss. Wckwerth and Hawl ey (1962) di d not
adequat el y descri be the two specific sites where they captured bog
| emm ngs, but they were visited by D. E. Pearson (pers. comm) who
found they were not |ocated in fens or covered by thick noss nats.

At these three sites trappi ng was conducted nmultiple years, often
tw ce each year (Camas Creek: 18 yrs [Hof fmann et al. 1969]; Anaconda
#1: 6 yrs spring and fall [Jonkel 1959]; Anaconda #6: 4 yrs spring
and fall [Jonkel 1959]). Despite this intensive trapping, only a
total of 3 individuals have been taken in Camas Creek in 2 of 18
years, and 1 i ndividual at each of the two Anaconda Creek sites. A
simlar situation exists with the McDonald Creek site in an ol d-
growt h west ern hem ock (Tsuga het erophyl | a) forest (Pearson 1991);
this site has been trapped nultiple tines while yielding only a
singl el enm ng (June 1991 - Septenber 1993, total 3600 trapnights,
D. E. Pearson, pers. comm). Apparent high quality habitat patches
exist wthin 7 kmof all four sites (Table 9, 10; Pearson 1991; P.
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Lesica, pers. comm). It seens |likely that these sites are very
mar gi nal , and/ or that the individuals were found whil e di spersing
froma nearby high quality site.

Qt her habitat descriptions of S. b. chapnmani trapping sites in
t he nort hern Rocky Mount ai ns have soneti nes i ncl uded nenti on of
sphagnumnoss (Layser and Burke 1973, G oves and Yensen 1989) whil e
ot hers have not (WIlson et al. 1980). JDR captured a single juvenile
mal e | enm ng on a dry al pi ne/ subal pi ne ridge i n northeast Washi ngt on
(Wlson et al. 1980).

Ve believe that areas with extensive noss mats, particularly
sphagnum are the nost likely sites in whichto find newbog | emm ng
popul ations in Montana. Several of these potential sites are given
i n Appendi x 2. Qher habitats i n Montana may support | ower densities
of bog | emm ngs; nmay be used prinmarily by dispersing individuals; nmay
be used during specific seasonal, climatic, or conpetitive
situations; or may be popul ati on sinks. Marginal habitats and areas
may be inportant to maintain population viability. The only
certainty is that thereis nuch to be | earned about habitat use by
nor t hern bog | enm ngs.

Pat ch si ze of known bog | enm ng sites in Montana varies froml1-
340 acres, wwth 7 of 13 being | ess than 10 acres (Table 9). No patch
sizes are given for 4 sites since they are not in typical habitat
(see precedi ng paragraph). Mst sites found thus far i n Montana
appear to be patches within potentially | arger netapopul ati on patch
conpl exes. These coul d i ncl ude: Sunday Creek conpl ex wi th a Bowen
Creek conpl ex; a Maybee Meadows conpl ex possibly with the Meadow
Creek patch; and a McGee Meadows conpl ex whi ch may be part of a
| arger conplex in @ acier National Park. However several snall
pat ches appear to be i solated. Numa R dge Bog (3 ac) is 5 kmfrom
t he nearest fen/bog patch (Pearson 1991). Shoofly Meadows is | arger
(24 ac) but may be 14 kmfromanot her suitabl e patch. Wod Creek i s
certainly at the extrene, having only about 2 ac of nbss nmat habit at
and being 13 kmfromt he nearest known potential site. Wile there
appears to be substanti al anounts of margi nal habitat al ong Wod
Creek whi ch m ght support bog | emm ngs, nmuch of the riparian has been
heavi | y i npact ed by donestic |ivestock grazing.

Thi s | eads to questions about what constitutes a viable
popul ati on of northern bog | enm ngs. Three (sonewhat) alternative
hypot heses coul d apply: 1) lemm ngs |ive in habitat patches which
have been i sol ated for thousands of years; 2) | enm ngs nmay nove
substanti al di stances between pat ches suppl enenti ng (or recol oni zi ng)
t he sub-popul ation within a patch and contributing genetic materi al;
and 3) | emm ngs may use habitats ot her than noss bogs/fens.

Alternative 1. Patches such as Wod Lake and Numa Ri dge Bog
woul d not appear to have been abl e to survive given the snall habitat
patch size, if they are indeed totally isolated and | enm ngs do not
use habitats other than noss mats. This leads us to think that this

alternative is not conpletely true.
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Alternative 2. |n several areas such as Sunday Creek conpl ex,
the di stribution and size of known pat ches suggest novenent between
patches. The overall viewthat nost patches i n Montana are
rel atively near ot her known, or potential, patches, gives support to
this hypothesis. Arctic | enm ngs are known t o make spect acul ar
novenent s during highs in the popul ati on cycle and this could al so be
true of northern bog | emm ngs. Northern bog | enm ngs do under go
popul ati ons fluctuations at | east in central Canada ( Edwards 1963).
However, popul ation cycles in general appear to be | ess dramatic in:
1) nore southerly areas, and 2) in areas with | ess conti guous
habitat for the cycling species.

Alternative 3. Lenm ngs have certainly been found in habitats
ot her than bogs/fens i n Montana and ot her areas of their range. In
t he Montana sites where the habitat is atypical, captures seema rare
event. Miltiple trapping periods prior to and/or follow ng the
capture have not resulted in regular additional captures of | emm ngs.
In dacier National Park, general trapping for small mammal s over
nearly 100 years i n numerous habitats has resulted in captures of 5
lemm ngs at 4 sites (all atypical habitats) (Wight 1950, Hof f mann et
al . 1969, Weckwerth and Hawl ey 1962, Pearson 1991). In the rest of
Mont ana, only 1 site has been found during general small mamal
trappi ng (Shoofly Meadows, a typical habitat site) (Adel man 1979).
However, when trappi ng has focused on bog/fen habitat, 12 newsites
wer e di scovered in the past 4 years (Pearson 1991, Reichel and
Beckstrom1993, this report). Many of these sites have had multiple
animal s captured in asingle night. This gives weight to the prem se
that the fen\bog habitat is the primary habitat for northern bog
| enm ngs i n Montana. The extent of | emm ng use of other habitats has
yet to be determ ned, but woul d appear to be | ow.

Probably all three alternatives have sone el enment of reality. It
seens |likely that 1) sonme patch conpl exes are i sol ated fromot hers
and have been for | ong periods of tine; 2) sone relatively | ong
di st ance novenents may i ncrease gene fl ow, suppl enent snal |
popul ati ons, and al | owfor recol oni zati on of extirpated patches; and
3) whil e bog | enm ngs use a variety of habitatstoalimted (and
| ar gel y unknown) extent, bog and fen habitats hol d t he densest
popul ati ons of | emm ngs.

Resear ch Met hods. How do we get the information on distribution,
habitat use, and novenent we need to nmanage t hi s speci es?

D stributional information, and to a | esser extent habitat use, has
of ten been gat hered usi ng snap-traps. Detail ed habitat use and
nmovenent data for small manmal s are nost conmmonl y obt ai ned usi ng

mar k-recapture techniques with live traps. However, for northern bog
lenm ngs, live traps are of very Iimted useful ness. This is because
Sherman live-trap use: 1) is | abor intensive throughout the trapping
peri od; 2) has very | owsuccess with any bait tried; and 3) results

inat |east sonme nortality (4 of 6 known captures) (Pearson 1991,
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Rei chel and Beckstrom1993). Pitfalls, used as live traps: 1) are

| abor i ntensive especially during placenent; 2) cannot be used in the
saturated soil situations commonly encountered in bog | emm ng
habitat; and 3) result in at | east sone nortality during and bet ween
trappi ng periods. G ven these drawbacks, it seens doubtful that
l'ive-trappi ng net hods, by thensel ves, will yield nmuch information on
habi t at use, popul ati on paraneters, novenents, or home range si zes.

I ncidental nortalities may be a significant factor over a study | ong-
termenough to yield good information. Additionally, Iive-trapping
toinitially find populations will take at |l east 10 tinmes the effort
and cost when conpared to snap-trapping and will still cause sone
nmortality. Gven the very | ow Sherman |ive-trappi ng success,
negative results for even 1000 trap-ni ghts per site woul d not give
much confidence that | emm ngs are not present.

Dr oppi ng boards may provi de one option, but we think
differentiating northern bog | enm ng droppi ng fromot her vol es wi | |
be difficult. Jones and Birney (1988) report that northern bog
| emm ng droppi ngs are bright green while other vol e droppi ngs are
brown or bl ack. However, we found that at | east sone bog | enmm ngs
had brown droppings. If color aloneis usedto differentiate the
droppings, it may | ead to serious biases. Pearson (1991) was not
confident of identification of droppings (Mcrotus versus Synapt onys)
inatest of the technique in 3 acier National Park. He did
specul ate that it m ght be possi bl e usi ng nore sophi sti cat ed
identification techni ques.

Snap-trappi ng for bog | emm ngs was nmuch nore successful than
live-trapping and only 3 fenmal es were captured using this nethod (at
all locations in Montana in 1992 and 1993). It appears to be the
met hod of choice for initial survey work to find new popul ati ons,
both froman econom c and ti me-constraint view. Concerns have been
expressed that snap-trapping is not a suitable technique to use on a
“sensitive species.” This argunent may have sone validity froma
publ i c perception point of view, but has little or no bi ol ogi cal
basi s (Rei chel and Beckstrom1993).

Very smal | radi o-tel enetry packages have recently been used to
study ot her vol es and this techni que seens to hol d t he nost prom se
for studying Synaptonys. It would require relatively fewindividuals
to be captured and recapture of those individuals would not be
necessary. It would seemto be the nmethod of choi ce for exam ni ng
activity patterns, habitat sel ection and use, hone range si ze, and
typi cal novenents by Synapt onys.

Long range novenents, such as dispersal, are nore difficult to
determne using radio-telenmetry. Thisis dueto l) therelative
rarity of such novenents; and 2) tinme and equi pnent imtations for
finding ani mal s noving far fromtheir expected | ocation. |ndirect
nmeans of determ ni ng the anount of inter-patch novenent are avail abl e
usi ng bi ochem cal anal yses of various types to neasure gene fl ow.
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Thi s may be a vi abl e approach to | earni ng about inter-patch novenents
and gene fl ow.

MANAGEMENT RECOMVENDATI ONS AND RESEARCH NEEDS
Based on | i mted observations at the sites where bog | enm ngs were
f ound we woul d make several interi mmanagenent reconmendati ons. W
feel these are the m ni numnecessary to mai ntain vi abl e bog | enm ng
popul ations. Additional research i s needed which may | ead to ot her
managenent acti ons necessary for maintaining vi abl e bog | enm ng
popul ati ons.

1) Assune northern bog | emm ngs are present on all National Forests
innorth I daho and Mont ana (except Custer N.F.) during | and
managenent pl anni ng processes.

2) Do not harvest tinber within 100 mof sphagnumor ot her fen/bog
noss mats or associ ated ri parian areas whi ch coul d provi de
corridors for inter-patch novenents.

3) Mnimze donestic |livestock grazing in drai nages wi th sphagnum
mats present. Range conditions inriparian areas wth sphagnum
mat s shoul d be mai ntai ned i n good to excel | ent categori es.

St ocki ng rates shoul d be reduced to a poi nt where rapi d recovery
occurs if either 1) current range conditionis fair or poor; or
2) livestock are i npacting noss nats.

4) No managenent activities which coul d destroy noss mats shoul d be
undertaken. Exanples could include (but arenot limtedto): 1)
road building in, or in sonme cases upsl ope from bogs/fens; 2)
pot hol e bl asting i n bogs/fens; 3) trail construction across or
adj acent to bogs/fens; 4) damconstructi on upstreamfrombogs/
fens, or downstreamif fl oodi ng of bogs/fens woul d occur; and 5)
snownobi | e use i n bogs/fens which coul d conpact vegetation or
col | apse | emm ng runways or nests.

Very littleinformation is avail abl e on the northern bog | enm ng.
Even the distributioninthe U S is poorly understood; nost
popul ati ons have been found wit hin the past 15 years. Habitat use by
nort hern bog | emm ngs has never been determ ned i n any systematic
way. Descriptions of habitat inthe U S. consist of anecdot al
accounts of where each speci nen has been captured; only about 35

i ndi vi dual s had been col l ected in the Pacific Northwest prior tothis
study. Food habits and reproductive information alsoarelimtedto
a very fewanecdotal accounts. No information is avail abl e on such
subj ect s as novenents, popul ati on densities, |ongevity, or home
range. Mich additional researchis required to nake intelligent |and
managenent deci si ons where northern bog | enm ngs are present. W
recommend the foll ow ng as the highest priority needs:
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1) Conduct additional surveys to better understand nmacro- and m cro-
distributionin Mntana;, on a state-w de basis this should
i ncl ude surveys on Hel ena NF, Deerl odge NF, Gallatin NF, Custer
NF, Lewis and O ark NF (Jefferson Division), and sites on the
Beaver head NF sout h and east of Maybee Meadows.

a) Flathead NF: resurvey sites listed in Appendi x 2; survey
addi tional areas particularly onthe Tally Lake and
G acier Viewdistricts; conduct detail ed foll ow up surveys
for actual and potential sites in the Bowen C eek drai nage
(as was done on Sunday Creek in 1993).

b) Kootenai NF: resurvey sites listed in Appendi x 2; conduct
detail ed fol | ow up surveys for actual and potential sites
inthe areas of presently known | emm ng sites (as was done
on Sunday Creek in 1993).

c) Lewis and dark NF: resurvey sites |listed in Appendix 2;
survey additional areas particularly in the Jefferson
Di vi sion; conduct detail ed fol |l owup surveys for act ual
and potential sitesinthevicinity of the Wod Creek site
(as was done on Sunday Creek in 1993).

2) Anal yze all stomachs of bog | enm ngs col |l ected to provide food
habits information; this should give sone i ndi cation of
potenti al habitat use.

3) Conduct plant community surveys at all known bog | emm ng
| ocations. This shouldinclude identification of dom nant
nosses present.

4) Gather information on the autecol ogi cal requirenents of the nosses
found at bog | emm ng sites.

5) Carry out research on northern bog | emm ng habitat use. G ven the
extrenme difficulty in capturing northern bog | enm ng we f eel
radio-telenetry is the only viable neans to obtain satisfactory
answers as to how bog I enm ngs use habitat within their hone
ranges.

6) Carry out research on northern bog | enm ng novenents to gat her
i nformati on on hone ranges and possi bly dispersal. This
information needs to be integrated with sinmnultaneously collected
habi tat use data. Again, we feel radio-telenetry is the only
vi abl e net hodol ogy avai | abl e.

7) Carry out bi ochem cal research on allelic diversity and gene fl ow
bet ween habitat patches. It is possible that hair/skin from
speci nens al ready col | ected coul d be used for analysis. This
shoul d be done utilizing information on patch size and
i solation, across the range of the lemm ng in Montana. |deally,
Mont ana i nformati on shoul d be conpared to i nformati on froma
popul ation in Canada at a sitewith relatively continuous
habitat over a |l arge area.
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APPENDI X 1. ANNOTATED BI BLI OGRAPHY

Adel man, E. B. 1979. A survey of the nongane mammal s i n t he Upper

A

A

Ratt| esnake O eek drai nage of western Montana. [M S. Thesi s]
Uni versity of Montana, M ssoul a. 129 pp.

Smal | mammal diversity, niche width and niche overlap were studied in
the Upper Rattlesnake Creek drainage, Mntana. Snap trap results,
habitat associations and observations are described. For SYNAPTOWS:
habitat was a wet sedge bluejoint neadow (subal pine fir/bluejoint

bl uejoint habitat type); one nmale caught 9/8/78 in 200 trap nights;
nmeasurements; associated species included: SOREX VAGRANS, CLETHRI ONOMYS

GAPPERI, and M CROTUS PENNSYLVANI CUS.

en, J. A 1903. Mammal s collected in Al aska and northern British
Col unbi a by the Andrew J. Stone expedition of 1902. Bull. Aner.
Mus. Nat. Hist. 19:521 567.

For SYNAPTOMYS BOREALIS: Describes the Type specinen of SYNAPTOWS
CHAPMANI, sp. nov. (=S. BOREALIS) by an adult nmale specinen taken in
July 1901 in dacier, B.C Gves external and skull nmeasurenments and

pel age descri ption.

en, J. A 1904. Mammal s col |l ected i n Al aska by the Andrew J.
St one expedition of 1903. Bull. Amer. Mus. Nat. Hi st. 20:273
292.

Gves lists of all locations trapped and species at each (arranged in
speci es accounts). 66 SYNAPTOWS BOREALIS were taken at 5 locations
trapped. 1/3 were adults, 4 females and 15 nales. Measurements were
taken and separated by sex. At Seldovia SYNAPTOWS was found *“npst
frequently in little marshy nmeadows, but was also sonmetines taken in

tinmber in places like those inhabited by red backed mce.”

Anderson, R M 1932. Five newnamual s fromBritish Col unbia. Natl.

Mus. Can. Bull. 70:99 1109.

Describes 5 new species of mammals from Canada including Type of
SYNAPTOWS BOREALI S ARTEM SI AE from Stevenson Creek, SW of Princeton at
2400 ft elevation. Known only from Sinmlkanmeen valley from 2400 5600
ft. Description of color, size, skull. Five individuals (4 males, 1
femal e) were taken at 2400 ft site, 4 (2 nmales, 2 fermales) at a 5600 ft
site. The habitat at the lower site is dry Transition zone, wth
sagebrush, pine grass, and occasional PINUS PONDEROSA. The upper site
i s Engel mann spruce, subalpine fir, and abundant ground cover including
VALERI ANA SI TCHENSI S, VERATRUM VI RI DE, ANEMONE OCClI DENTALI S, VACCI NI UM
LUPI NUS, and waist high dense SALIX. Conpares external and skull
neasurenents of subspecies ARTEM SI AE (6Mal e, 3Fenale), CHAPMANI (10M

3F), WRANGELI (2M 2F), BOREALIS (2M, and DALLI (3?).
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Anderson, R M 1947. Catal ogue of Canadi an Recent mamal s. Natl .
Mus. Can. Bull. 102. 238 pp.

For SYNAPTOMYS BOREALI S: Taxonomi c review of specinmens by |ocation.
G ves 9 subspecies all in single species.

Anderson, R M, and A. L. Rand. 1943. A new | emm ng nouse
( SYNAPTOWS) fromMani toba with notes on sone other forns. Can.
Field Nat. 57: 101 103.

Di stribution, neasurenents, descriptions, and taxonony.

Anderson, S. 1962. A newnorthern record of SYNAPTOWS BOREALI S in
Ungava. J. Mamal . 43: 421 422.

Record of SYNAPTOWS for the Ungava peninsula is a new northern record
for the species. Bones of 2 lemmngs were found in an ow pellet.

Baker, R H 1951. Mammal s taken al ong t he Al aska H ghway. Univ.
Kansas Publ ., Mus. Nat. Hst. 5(9):87 117.

Gves lists of all locations trapped and species at each (arranged in
speci es accounts). SYNAPTOWS BOREALIS taken at 2 of 43 |ocations
trapped. At one 30X60 ft grassy area near Mlntyre Creek, Yukon, 2250
ft elevation 5 were taken in 66 trap nights. In thick sedge bordering a

snmal | pond at Deadman Lake, Alaska, 1800 ft., one was taken.

Banfield, A W F. 1974. The manmal s of Canada. University of
Toronto Press, Toronto. Reprinted, 1981.

Detailed accounts of 196 species. Includes information on description,
habits, habitat, reproduction, ecological status, and distribution. 46
color plates, 100 black and white draw ngs. SYNAPTOWYS BOREALI S:
distribution; description; short wunderground burrows and runways

t hrough vegetation; constructs globular nests of grass above ground in
wi nter and below ground in sunmmrer; active all winter and throughout 24
hr day; food includes grasses and sedges which are cut into short
sections and piled in runways; habitat primarily sphagnum | abrador tea
bl ack spruce bogs but also found in deep nobssy spruce woods, wet

subal pi ne neadows, al pine, and sagebrush (one subspp) habitat; breeding
season from May Aug; litters average 4, range 2 8; unconmon in NW Can

and rare in E Canada; nine poorly differentiated subspp.

Banfield, F. AL 1941. Notes on Saskat chewan nanmals. Can. Field
Nat. 55: 117 1237.

Short accounts of new records. SYNAPTOMWS BOREALIS was collected (adult
mal e) from the edge of a grassy flat bordering a small marshy bay of

Enma Lake.
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Bangs, O 1897. On a small collection of mammuals fromHam | t on
Inlet, Labrador. Proc. Biol. Soc. Wash. 11: 235 240.

SYNAPTOMWYS BOREALIS collected at Fort Chino, Labrador; description of
single nmale collected.

Bangs, O 1898. Alist of the mamal s of Labrador. Aner. Nat.
32: 489 507.

An early list of Labrador mammals. Lists Type speci nen of SYNAPTOWS
I NNU TUS (=BOREALIS) from Fort Chinp, Labrador.

Bangs, O 1900. Three newrodents fromsout hern Labrador. Proc. New
Engl and Zool . d ub 2: 35 41.

Descri bes Type specinmen of SYNAPTOWS | NNU TUS MEDI OXI MUS (=BOREALI S)
from Lance au Loup, Labrador. Adult male with description and
measur ements.

Beasley, L. E and L. L. Getz. 1986. Conpari son of denography of
synpatri c popul ati ons of M CROTUS OCHROGASTER and SYNAPTOWS
COOPERI . Act a Theri ol ogi ca 31: 385 400.

Both species followed nulti year cycles. Population changes and
survival were simlar, with |emings showing |ess dramatic changes
during the cycle.

Beckstrom S. G 1993. Food habits of boreal ow during brood
rearing i n sout hwest Montana. Unpubl. ns. 15 pp.

Pellets from 10 nest boxes found CLETHRI ONOWS GAPPERI the nost

i mportant food item (53.6% . PHENACOWS | NTERMEDI US was next nost
important with 20.7% biomass. Small nmammals in general were 99% of prey
bi omass. 8 SYNAPTOWS BOREALIS were found in 4 nests, conprising 0.7%
of the diet.

Booth, E. S. 1947. Systematic reviewof the | and manmal s of
Washi ngton. Ph.D. Thesis, Wash. State Univ., Pull man.

Good review of know edge up to that tine; has sone |ocations mssed by
Dal quest (1947). Has information (by subspecies) for all Wshington
land mammal s and includes: dot maps, systematics, taxonony,
descriptions, and habitat. For SYNAPTOWS BOREALIS: shows 2 |ocations
in the North Cascade Muntains. Only subspecies then known was
WRANGELLI but Booth speculated others would be found farther east (he
was right). Description and measurenents. Habitat is described as wet,

boggy places in the nountains.
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Cark, B. K and D. W Kaufnman. 1990. Short termresponses of small
mammal s to experinental fireintallgrass prairie. Can. J. Zool.
68: 2450 2454.

Short term response to burning was noving off area by nost harvest
m ce, southern bog lemmngs, and prairie voles; deer mce noved onto
burned area.

Cough, G C, and J. J. Albright. 1987. Cccurrence of the northern
bog | emm ng, SYNAPTOWS BOREALI S, in the northeastern United
States. Can. Field Naturalist 101:611 613.

Three speci nens of SYNAPTOWYS BOREALIS for Miine and one for New
Hanpshire are reported. On 18 20 July 1 immture female and 1 adult
female (4 enbryos) were captured in pitfalls (117 sherman live trap
nights, 108 pitfall trap nights). Both were captured at 1375 min a wet
sedge nmeadow dom nated by CAREX, sphagnum noss, lichen (CETRARIA

NI VALI S), SALIX UVA URSI, and BETULA GLANDULOSA. Associ ated species at
the site were M CROTUS PENNSYLVANI CUS, CLETHRI ONOWS GAPPERI,
PEROMYSCUS MANI CULATUS, BLARI NA BREVI CAUDA, and SOREX ClI NEREUS. A
single immture male SYNAPTOWS BOREALIS was captured on 11 Aug in a
stand of dead fir and spruce at 400 m elevation. Understory was

dom nated by fir, spruce, nountain ash, and paper birch; shrub and
ground | ayer was dense raspberry, ferns, sone grass and sedge, and
sphagnum in scattered danp areas. The area was trapped in 1982 (360
trap nights), July 1985 (135 longworth live trap nights) and Aug 1985
(300 snap trapnights). OGher mammuals at this site included M CROTUS
CHROTORRHI NUS, M PENNSYLVANI CUS, CLETHRI ONOMWYS GAPPERI, PEROMYSCUS
MANI CULATUS, and SOREX CI NEREUS. There are now a total of 7 specinmens

from 4 locations in Miine and New Hanpshire.

Coffin, B. and L. Pfannnuller (eds). 1988. M nnesota’ s endangered
flora and fauna. U. M nn. Press, M nneapolis.

Good reference for Mnnesota sensitive species with state maps with
county of occurrence, status and basis for status, habitat,
identification, recomrendations, and selected references. SYNAPTOWS
BOREALI S summuarizes the 5 locations in N MN where |enmi ngs are known.
Suggests the species may be difficult to trap. Habitat given as

dom nated by sphagnum and gram noids; may include forested bogs or open
eri caceous shrublands over total range. Recommend additional sanpling
by qualified professionals and preservation of large tracts of

peat | ands.

Cowan, I. M, and C. J. Quiguet. 1965. The manmal s of British
Col unbi a. Brit. Colunb. Prov. Mus. Handbook 11. 414 pp.

For SYNAPTOWS BOREALIS: description and neasurenents; Habitat: wusually
wet al pi ne and subal pi ne neadows; runways and burrows well defined;
noves to higher ground in winter; eats sedges, grasses, saxifrages, and
other plants; makes small piles of cuttings in runways; deposits
droppings in special places where 2 cupfuls may accurmulate; 2 8 young
per litter, usually 4 5; young born May Aug; wi nter nest of dry grass
8" dianeter; no citations for any of this information.
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Cowan, |. MT. 1939. The vertebrate fauna of the Peace R ver
District of British Colunbia. Cccas. Papers B.C. Prov. Mus. 1.

For SYNAPTOMYS BOREALIS: On 28 June found a colony in nuskeg and 4 were
taken. Habitat was 50 feet square and the “npbssy carpet was honeyconbed
with tunnels.” Fecal pellets were strewn about the tunnels,
concentrated where feeding was occurring. 1 1.5 inch cuttings of grass
were piled throughout the colony. Al so caught here were M CROTUS

PENNSYLVANI CUS. Measurenents.

Cross, E. C 1938. SYNAPTOWYS BOREALI S from Godbout, Quebec. J.
Mammal . 19: 378.

Single immture taken, wth description and measurenents.

Dal quest, W W 1948. Mammal s of Washi ngton. University of Kansas
Mus. Nat. H st. Publ. 2:1 444.

Di stributional accounts which include brief descriptions and accounts
of habits; dot and associated shading on maps; key to spp. SYNAPTOWS
BOREALI S shows known 2 |locations and a possible location (later

verified by WIson, Johnson and Reichel 1980).

Dearden, L. C. 1958. The bacul umin LAGJRUS and rel ated M croti nes.
J. Mammal . 39: 541 553.

Describes variation in the baculi of LAGURUS. Conpares baculi across

M crotine genera including LEMWIS, SYNAPTOWS, DI CROSTONYX,

CLETHRI ONOMYS, PHENACOWYS, and M CROTUS (draw ngs). SYNAPTOWS is shown
to be nost closely related to DI CROSTONYX.

Dice, L. R 1921. Notes on the mammal s of i nteri or Al aska. J.
Mamal . 2: 20 28.

Records of wunusual specinmens taken in Al aska. Two SYNAPTOWS BOREALI S
taken, one in scrub willows and one in horsetails.

Downi ng, S. C. 1940. First Ontario record of the subgenus M CTOWS.
Can. Field Nat. 54:109 110.

One immture male 25 July 1939 at Moosonee, Ontario. Taken on an open
bank of a small creek draining a bog. Surrounding area had spruce trees

and deep nobssy ground cover. Measurenents and description.

Dut cher, B. H 1903. Manmal s of M. Katahdi n, Maine. Proc. Biol.
Soc. Wash. 16:63 72.

Describes 36 mammals known from M. Katahdin. For SYNAPTOMYS BOREALI S,
2 were trapped in balsam scrub by a spring at 4500 ft. during >270

trapni ghts.
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Edwards, R L. 1963. (nservations on the small nanmal s of t he

sout heast ern shore of Hudson Bay. Can. Field Nat. 77:1 12.

Caught 25 individuals at 5 sites (185 trapnights); nost were caught in
open, very wet places. No scat piles or cuttings were associated wth
this species. Only 2 showed breeding activity, a male with scrotal
testes on 23 Aug and a fenmale with 3 enbryos on 10 Sept. Mst mce
appeared to be yearlings. There appeared to be two litters per year,
with sone young breeding the same sumrer they were born. Description &

measur enent s.

Foresman, K. R and D. E. Pearson. 1990. Ecol ogy of the northern

bog lemm ng [abstract]. Sci. dacier Natl. Park 1990, Ann. Rep.
Coop. Park Studies. p. 41.

Rel ocated Shoofly Meadows site and found lemrings in Numa Ridge Bog in
1990.

ines, M S., C L. Baker and A M Vivas. 1979. Denographic

attributes of dispersing southern bog | emm ngs ( SYNAPTOWS
COOPERI) i n eastern Kansas. Cecol ogica (Berlin) 40:91 101.

There was a positive correlation between |emm ng colonizing renoval
grids and density of control grids. 41% of |osses of control grids were
accounted for by dispersal. Residents differed from dispersers by: 1)
higher % males; 2) lower % of adult females colonizing grids were in
breeding condition; reversed for subadult females; and 3) higher %

subadul ts.

ines, M S., R K Rose and L. R Md enaghan, Jr. 1977. The

denogr aphy of SYNAPTOWS COOPERI popul ati ons i n east ern Kansas.
Can. J. Zool . 55:1584 1594.

Annual and nulti year population cycles were found. Adult and juvenile
survival was higher in winter than summrer. Breeding was higher in
summer than winter, but occurred during both periods.

Garton, EE R 1977. Late Pl ei stocene and Recent mammal s renai ns

fromtwo caves at Bowden, West Virginia [abstract]. Proc. W
Vir. Acadeny Sci. 49:41.

Found SYNAPTOMYS BOREALIS in a linestone cave; no time correlation
could be done since they were in a cave stream deposit.

Godin, A J. 1977. WId mamal s of New Engl and. Johns Hopki ns

Uni versity Press, Baltinore. 304 pp.

Popul ar account of the nmammals of New England. Covers description,
di stribution, ecology, behavior, age and sex determination, |ist of
speci mens exam ned, records and reports for each species. Literature

references and nuseum sources cited.
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Godin, A J. 1977. WId mamal s of New Engl and. Johns Hopki ns
Uni versity Press, Baltinore. 304 pp.

Popul ar account of the mammals of New England. Covers description,

di stribution, ecology, behavior, age and sex determ nation, list of
speci mens exam ned, records and reports for each species. Literature
references and mnuseum sources cited. SYNAPTOWS BOREALIS “occurs in
col d sphagnum bogs, in bluebunch fields matted with weeds, and in dense
hem ock and beech woods.” Lemmings may build runways above ground or
burrow in leaf litter. Nest is lined with |eaves, grasses, and
sometines fur, and |ocated either above or below ground. May be in
small colonies or burrows of other small manmmls. Known to eat

raspberry seeds and the fungus ENDOGONE.

Geen, M M 1930. Notes on sone small Canadi an mammal s. Can. Field
Nat . 44: 69.

Two SYNAPTOWS BOREALIS were taken near Pine Falls in Apr 1929. They
were in an open tamarack bog with SOREX HOYlI and SOREX CINEREUS. In My
1929 a nmale was taken 50 miles north of Pas and had side glands 11X7

mm A female taken 8 May had 3 enbryos 30 nm | ong.

G oves, C. and E. Yensen. 1989. Redi scovery of the northern bog
| emm ng ( SYNAPTOWS BOREALI'S) in I daho. Northw Nat. 70: 14 15.

A single adult male was captured on 14 July 1988 at Cow Creek, Boundary
Co., ldaho at 1304 m elevation. The site was at the edge of a sphagnum
bog next to an Englemann spruce tree. Dominant vegetation in the bog

i ncl uded: DESCHAMPSI A CAESPI TOSA, CAREX ROSTRATA, ERI OPHORUM

CHAM SSONI'S, BETULA GLANDULOSA, KALM A M CROPHYLLA, and SPHAGNUM spp.
O her small mammals captured at the site included: ZAPUS PRI NCEPS,
CLETHRI ONOMYS GAPPERI, SOREX spp, TAM AS RUFI CAUDUS, and M CROTUS
PENNSYLVANI CUS. The lemming was taken during 2 nights of trapping with
32 nmuseum special snap traps and 16 pitfalls. The other Idaho
SYNAPTOWS site on Gold Peak Road (Johnson and Cheney 1953) was re
sanpled in 1987 but no SYNAPTOWS taken; it was |ogged sometine between
the original capture and the re trapping attenpt in 1987. States that
records of SYNAPTOWS BOREALIS captured by Larrison (Larrison 1967,
Larrison and Johnson 1981) were actually nisidentified PHENACOWS

| NTERMEDI US.

Quthrie, R D. 1968. Pal eoecol ogy of a Late Pl ei stocene snal |
manmal comunity frominterior Al aska. Arctic 21: 223 244.

SYNAPTOMYS BOREALIS is currently present at the site but was not found
in Late Pleistocene deposits. Guthrie is unsure if it is a post glacial

imm grant or was present but not found.

Hall, EE R 1981. Mammal s of North Anerica. 2nd edition. 2 vol.
John W1 ey and Sons.

Identification and distribution information for mammals of North
America. SYNAPTOWS BOREALIS: description and nmeasurenents;

distribution; 9 subspp. 44



Hall, EE R and E. L. Cockrum 1953. A synopsis of the North
Anerican Mcrotine rodents. Univ. Kansas Publ., Mius. Nat. Hi st.
5: 373 498.

Good for synononys, distribution, subspecies, key, and citations of
original descriptions. For SYNAPTOMYS BOREALIS: places in subgenus

M CTOWS and lists 9 subspecies and their distributions. Gves external
nmeasurenents as total:118 135; tail:19 27; hind foot:16 22; ear:12 13;

weight 32 34 g (n=2). Pelage description.

Hal |, F. S. 1932. Ahistorical resune of exploration and survey
manmal types and their collectors in the state of Washi ngt on.
Murrel et 13:63 91.

G ves original citation and information from it on the description of
SYNAPTOWS TRUEI (=S. BOREALIS) from the Skagit Valley of Wshington in

1859.

Ham lton, W J., Jr. and J. O Wi taker, Jr. 1979. Mammal s of the
eastern United States. Cornell University Press. Ithaca, NY. 346

pp.

Listed by order. Useful information concerning distribution, habits.
Provides range maps and illustrations. For SYNAPTOWS BOREALI S:
di stribution and description only.

Harper, F. 1961. Land and fresh wat er mammal s of t he Ungava
Peni nsul a. Univ. Kansas Publ., Mus. Nat. Hi st. 27: incl udes
pp. 55 62.

For SYNAPTOWS BOREALI S: neasurements and description. On 16 June an
adult female was trapped on a nossy log in swanp anong tall and |ow
willows, dwarf birch, CAREX?, sphagnum and liverwort. She had 7
enbryos (13nm), enlarged mammary glands (2 pair pectoral, 2 pair
inguinal, with drawing), and lateral glands slightly devel oped
(10x4.5mMm) . On 17 July a male was trapped on a rock in a brook flow ng
t hrough npssy woods. Surrounding vegetation included white spruce,
tamarack, alder, willow (tall and |ow), Labrador tea, VIBURNUM EDULE,
CORNUS CANADENSI S, RUBUS, COPTIS GROENLANDI CA, VIOLA, TRIENTALIS
BOREALI S, USNEA, and SPHAGNUM He had npss (HYLOCOM UM PYRENACI ACUM in
his nouth. Testes were 8X5mm |ateral glands greatly devel oped 14X8 and
2mm thick; a |ess developed glandular area was |ocated between each ear
and foreleg. Another male found dead on 13 June had testes 7.5X6nm and
| ateral glands greatly developed 15X7nm On the lenmings were found a
flea (MEGABOTHRIS ASIO ASIO and 3 species of mtes (HEMOGAMASUS

ALASKENSI S, LAELAPS ALASKENSIS, HAEMOLAELAPS GLASGOW ).

Heaney, L. R and E. C. Birney. 1975. Comments on the distribution
and natural history of sone manmal s in M nnesota. Can. Field
Nat. 89: 29 34.

Qbservations on the distribution and natural history of 18 species.
SYNAPTOWS BOREALIS found 10 mi S of Big Falls, an extension of the
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range in the central U S approximately 50 nmiles to the south of
previous records (Gunderson 1949).

Hel ler, E. 1910. Mammal s of the 1908 Al exander Al aska expedition.
Univ. Calif. Publ. Zool. 5:321 360.

For SYNAPTOWS BOREALIS: collected 8 specinmens. 3 are from Cordova in
“a tangle of rye grass, stunps, and sal nonberry bushes.” Five are from

Port Nell Juan in open tundra in very swanpy situations near the beach.

H nton, M A C 1926. Mnograph of the voles & | enm ngs
(Mcrotinae). Vol. 1. British Mus. Nat. H st., London.

Taxonom ¢ discussion of the subfamly. Places SYNAPTOWS in the group
Lemmi and says it is the nost primtive of the true |enmngs

( SYNAPTOWYS, LEMMIS, MYOPUS). Divides the genus in two subgenera

( SYNAPTOWS, M CTOWS) of which M CTOWS is the nbst primtive. Long
descriptions of skeletal and dental (rootless cheek teeth) differences
with excellent drawi ngs of cheek teeth. Says S. BOREALIS has 8 mammue
and S. COOPERI 6. Gves 8 species and 9 forms but says many of doubtful
validity.

Hof fmann, R S., P. L. Wight and F. E. Newby. 1969. D stribution
of sone manmal s in Montana. |. Mammal s ot her than bats. J.
Mamal . 50(3): 579 604.

Distribution and specinen records listed for select mammuals in Mntana.
SOREX PREBLEI, SCIURUS N GER, PEROGNATHUS PARVUS, and PROCYON LOTOR are
reported for the first time in Mntana. Not extensive data. Two
SYNAPTOMWYS BOREALIS taken at sane site in Gacier NP as Wight (1950)
on 20 21 July 1953 but not taken in other of 17 years trapped since
1949. Gves dates, 15 Sep 1953 and 12 Sept 1956 for 2 additional

speci mens taken at Anaconda Creek, dacier N P. (see Wckwerth and

Hawl ey 1962).

Hooper, E. T. and B. S. Hart. 1962. A synopsis of Recent North
American Mcrotine rodents. Msc. Publ. Mis. Zool., Univ.
M chi gan 120. 68 pp.

Systematic study primarily using glans characteristic and conparing
cranial and external characteristics. Includes neasurenments and
description of glans for a wi de range of rodents including SYNAPTOWS
BOREALI S. The 2 SYNAPTOWS species are shown to be closely related and
the nmost closely related to them may be PHENACOMYS | NTERVMEDI US.

Howel I, A. B. 1927. Revision of the Anerican | enmm ng m ce (genus
SYNAPTOWS). N. Aner. Fauna 50. 37 pp.

A taxonom c revision of the genus SYNAPTOWS. G ves distribution nmaps,
drawi ngs of dental and cranial characteristics, descriptions of the

di fferent subspecies (7), Type localities and citations, and lists of
speci mens. Ecological information is primarily based on SYNAPTOWS
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Ingles, L. G 1965. Mammal s of the Pacific States. Stanford
Uni versity Press, Stanford, California. 506 pp.

Very brief description, habitat, shaded map, and key to manmals in WA
OR, and CA.

Johnson, M L. and P. W Cheney. 1953. SYNAPTOWS i n | daho and
nor t heast ern Washi ngton. Murrel et 34:10.

SYNAPTOWS BOREALIS was collected at one site each in WA and ID. Two
imature specinens (1 male, 1 female) were collected at Senma Meadows,
Washi ngton, 3000 ft, “at the edge of open beaver neadows” on 4 5 Aug
1952. Two adults (1 rmale, 1 female) were collected on Gold Peak Road,

| daho, 4200 ft, in a small bog along a stream on 8 Aug 1952.

Jones, J. K, Jr. and E. C Birney. 1988. Handbook of manmal s of
the north central states. U Mnn. Press, Mnneapolis. 346 pp.

Sem popul ar account of manmals of the North Central U'S. wth general
distribution maps (shading only), description with neasurenents, sone
natural history, and selected references. SYNAPTOWS BOREALIS habitat
is primarily bogs and marshy areas, but occasionally occurs in nore
xeric areas including dry woods and sagebrush. It digs short burrows
and uses conspicuous runways. d obular nests of dry vegetation are
built above ground in winter and below in sumer. They do not

hi bernate. Food is grasses and sedges. Fecal pellets are bright green.
The middle claws are enlarged during winter, presunably an adaptation
to living in snow. Breeding season form May Aug. Fenmales produce
several litters per year. Nunmber of young range from 2 8, averaging 4.
Femal es have 4 pair mammae (2 pectoral, 2 inguinal). Presumably
northern bog |emri ngs have 3 maturational pelages and 2 seasonal nolts
in adults as do other mcrotines.

Jonkel, C. J. 1959. An ecol ogi cal and physi ol ogi cal study of pine
marten. MS. Thesis, Montana State Univ., M ssoul a. 81 pp.

Concl udi ng phase of a long term (1952 1958) study in dacier NP.
Investigated mninmum breeding age, tine of inplantation, and ensuing
time to parturition and continued studies on the relationship between
small mammal s and marten popul ation densities. 2 individual SYNAPTOWS
BOREALI S trapped at two grids during 2 years.

Koeni gswald, W v., and L. D. Martin. 1984. Revision of the fossil
Lemm nae (Rodentia, Mammalia). Spec. Publ. Carnegie Mis. Nat.
Hst. 9:122 137.

Fossil history of the Lemminae is revised and three genera recognized:
LEMWS, SYNAPTOWYS, and M CTOWYS. DI CROSTONYX and LAGURUS are excluded.
Specul ates Lemmi nae originated in Eurasia and SYNAPTOWS immgrated to
North Anmerica in the late Pliocene. Uses enanel patterns for

conpari son. Places SYNAPTOWS BOREALIS in the genus M CTOWS.
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Krebs, C. J. and I. Wngate. 1985. Popul ation fluctuations in the
smal | mammal s of the Kl uane Regi on, Yukon Territory. Can. Field
Nat. 99: 51 61.

Looks at population changes in small mammals in the Yukon. Caught 7
SYNAPTOMYS BOREALIS in 110,628 snaptrap nights.

Larrison, E. J. 1970. Washi ngton manmal s, their habits,
identification, and distribution. Seattl e Audubon Soc., Seattl e,
Wash.

G ves brief and anecdotal information about |ife history,
identification, and distribution of Wshington mammals. Lists |ocations
for SYNAPTOMWYS BOREALIS in Washington including E. Fork Gold Creek;
specimens form that site have been reidentified as PHENACOWS. Use of
life history information for bog lenmings from this book is

probl ematical since Larrison had misidentified material from both WA

and ID (J.D. Reichel, pers. comm).

Larrison, E. J. and D. R Johnson. 1981. Mammal s of | daho. Univ.
Press of |daho, Mbscow. 166 pp.

G ves brief and anecdotal information about |ife history,
identification, and distribution of Idaho mammals. Lists |ocations for
SYNAPTOMYS BOREALIS in Idaho; Larrison states that some specinmens |ack
grooves in the upper incisors; these and perhaps others have been
reidentified as PHENACOWS. Use of life history information for bog
lemmings from this book is problematical since Larrison had

msidentified material from both WA and ID (J.D. Reichel, pers. comm).

Layser, E. F. and T. E. Burke. 1973. The northern bog | enm ng and
its uni que habitat in northeastern Washi ngton. Murrel et 54:7 8.

SYNAPTOMWYS BOREALIS is described from Bunchgrass Meadows in NE

Washi ngton at 5000 ft. Area is a true bog/fen of over a square mle
with a few small spruce and fir islands. Plants present included:
BETULA GLANDULOSA, CAREX LIMOSA, C. SCOPULORUM DROSERA ANGLI CA,
LYCOPI UM SI TCHENSE, KALM A POLI FOLI A, SCHEUCHZERLA PALUSTRI'S, SIBBALDI A
PROCUMBENS, and SPHAGNUM Authors list bird and herp spp also present.
Present on the site were piles of grass and sedge cuttings at the base
of small shrubs and along runways; nost common cuttings were CAREX
SCOPULORUM A single bog leming was captured during 140 snaptrap
nights on 10 11 July 1972. Suggest threats to population may include:
overgrazing, conpaction of snow (destroying runways and nests) by

snownpbi | es, and inpoundnents which could flood the area.
Li nzey, A V. 1983. SYNAPTOWS COCPERI . Mammal i an Speci es 210: 1 5.

Good summary of available information.
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Li nzey, A V. 1984. Patterns of coexistence i n SYNAPTOWS COCOPERI
and M CROTUS PENNSYLVAN CUS. Ecol . 65:382 393.

SYNAPTOWS are excluded from preferred habitats by M CROTUS. The
following patterns were observed: 1) In undisturbed synpatric

popul ati ons, mcrohabitat partitioning was observed when habitat was
margi nal for voles. 2) Lenming mcrohabitat had nore trees and shrubs
when voles were present. 3) If vole popul ations declined, |emngs
shifted into habitat previously occupied by voles. 4) Renoval of voles
froma grid resulted in inmmediate colonization by lenmmings. 5) A year
following lemmng renmoval, former lenming habitat remained enpty
despite an increasing vole population. 6) Food of I|enmngs was |ess
digestible than voles on grids where both occurred. 7) Wen voles were
renoved from a grid, lenmring diets becane nore sinmlar to voles (72 vs

379 .

Lyon, M W, Jr. and W H Gsgood. 1909. Catal ogue of the Type
speci nens of mammal s inthe United States National Miuseum
i ncl udi ng the Biol ogi cal Survey Collection. U S. Natl. Mis.
Bul I 62. 325 pp.

Lists the Type specinmens with citations of original description, what
is present in collection and the state of the material.

Manville, R H and S. P. Young. 1965. D stribution of Al askan
mamal s. Bur. Sport Fish Wldl. Grcular 211. 74 pp.

Provides dot range map for SYNAPTOWS BOREALIS. Describes habitat as
wet tundras and sphagnum bogs, occasionally dry or npist neadows.

Martell, A M 1974. Anorthern range extension for the northern
bog | emm ng, SYNAPTOWS BOREALI S BOREALI S (R chardson). Can.
Fi el d Nat. 88: 348.

Near Inuvik, 4 specinens (3 M 1 F) captured in 75,000 trapnights.

Merriam C. H 1896. Revision of the | enm ngs of the genus
SYNAPTOWS, with descriptions of newspecies. Proc. Biol. Soc.
Wash. 10: 55 64.

Descriptions and sone locations. First to break SYNAPTOWS into two
subgener a.

Mller, G S., Jr. 1896. Genera and subgenera of vol es and
| enm ngs. N. Amer. Fauna 12. 84 pp.

G ves description of both species of SYNAPTOWS, including pelage,
nmeasurenents, skull, and teeth.
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Morlan, R E. 1989. Pal eoecol ogi cal inplications of Late
Pl ei st ocene and Hol ocene m crotine rodents fromthe Bl uefish
Caves, northern Yukon Territory. Can. J. Earth Sci. 26: 149 156.

A single SYNAPTOMYS BOREALIS found (in Hol ocene birch phase sedinent)
among 10s of thousands of small mammal remains. Currently inhabits the
area.

Munro, J. A 1947. (oservati ons of birds and manmal s i n central
British Col unbi a. OCccas. Papers B.C. Prov. Mus. 6.

For SYNAPTOWS BOREALIS: 2 locations in central BC, fermale w 4 enbryos
taken 15 May; all trapped in runways through VACCINIUM associated
speci es included M CROTUS PENNSYLVANI CUS and CLETHRI ONOWS GAPPERI .

Gsgood, W H. 1900. A bi ol ogi cal reconnai ssance of the Yukon Ri ver
Regi on: annot at ed account of mammals. N. Aner. Fauna 19:1 45.

Col l ected SYNAPTOWS DALLI (=BOREALIS) at several |ocations. At one
| ocation near Lake Lebarge they were in long grass at the edge of a
smal |l pond, while other locations were in cold boggy places near snall

streans. G ves description and neasurenents.

Gsgood, W H. 1904. A biol ogical reconnai ssance of the base of the
Al aska Peni nsula. N. Arer. Fauna 24. 86 pp.

Col l ected 24 SYNAPTOWS DALLI (=BOREALIS) of all age and sex
categories. Found nuch age variation in skull measurenents. Usually
found in small colonies “in very wet swanpy places, preferably in wet
noss.” One area was a snall boggy place partially filled with dead | ogs
and branches and overgrown with noss. Says they make runways slightly
smaller than M CROTUS and usually in “noss rather than grass and

weeds.” G ves description and measurenments.

Gsgood, W H. 1904. Natural history of the Cook Inlet region,
Al aska. N. Amer. Fauna 21: 51 81.

Collected 1 SYNAPTOWS DALLI (=BOREALIS) a smmll peat bog near Hope.
G ves description and mneasurenents.

Gsgood, W H. 1907. Sone unrecogni zed and m sappl i ed nanes of
American manmal s. Proc. Biol. Soc. Wash. 20: 43 52.

Redescri bes Type specinmen and gives sone of original description of
ARVI COLA (=SYNAPTOWS) BOREALIS from Richardson (1828).

Gsgood, W H. 1909. Biological investigations in Al aska and Yukon
Territory. N. Arer. Fauna 30. 86 pp.

For SYNAPTOWS BOREALIS: “Rather rare, only 4 specinens taken” in E
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Central AK. 1 taken in a “grassy swanp” other 3 near tinmberline at the
head of Seward Creek. In the Qgilvie Range 2 were taken in “cold
Swanps.” In the MacMIlan region 5 were taken in a sphagnum swanp near
nmout h of Russell Creek.

Pearson, D.E. 1991. The northern bog | emm ng i n Mont ana and t he
contiguous United States: Distribution, Ecology and relic
speci es theory. Unpubl. Senior Thesis, Univ. Mont., M ssoula. 33

pp.

SYNAPTOWS surveys were conducted with Sherman live traps at 16 sites.
Describes 4 new lenming capture sites in G acier National Park (MGCee
Meadows (1 animal), Little MGee Meadows (2), Numa Ridge Bog (1), and
McDonald Creek (1)) and a new specinmen from the known Shoofly Meadows
site. The McDonald Creek site was part of a general small mammal
project and has been surveyed on nmultiple occasions but only a single
| enmi ng has been captured. This site is in an old-growth western

hem ock (TSUGA HETERPHYLLA) without typical bog/fen habitat (includes
plant 1list). The other sites are all typical bog/fen habitat with

thi ck sphagnum noss mats and are structurally described in sone detail
with vegetation nmentioned to the generic |evel. O her small mammal s
captured at lemmng sites included: CLETHRI ONOWS GAPPERI, PEROMYSCUS
MANI CULATUS, SOREX spp., M CROTUS spp, TAM AS spp. Trappi ng success
was 1 lenming per 806 Shernman live trap-nights (16 sites with 4030 TN).
Mortality rate for lenmngs was 60% Tracki ng board sanpling was
tried, but lemring dropping could not be differentiated from M CROTUS
(CLETHRI ONOWS and SOREX coul d be). Includes a sunmary of nost of the
speci mens taken in the |ower 48 states. Good di scussion of

di stribution and sanpling nethodol ogies.

Peterson, R L. 1966. The mammal s of eastern Canada. Oxford
Uni versity Press. Toronto, Canada. 465 pp.

Good general reference; body neasurenents; references. For SYNAPTOWS
BOREALI S: rarest rodent in collections for eastern Canada. Description.
Notes that 2 specinens taken in nmid January and mid April at Indian
House Lake, Quebec, showed extreme enlargenment of 2 mddle claws on the
front feet; it is unknown if this is normal since only 2 specinens have
ever been taken during this season. A series of 6 specinens taken in
northern Quebec were from a dry, partly wooded habitat. Specinmens of
three pregnant females in the Royal Ontario Miseum taken in June had 4,

4, and 7 enbryos.

Preble, E. A 1899. Description of a newl emm ng nouse fromthe
Wi t e Mount ai ns, New Hanpshire. Proc. Biol. Soc. Wash. 13: 43 45.

Description of the subspecies SYNAPTOMYS BOREALI S SPHAGNI COLA based on
one specinen trapped at Fabyans (1600') near the base of M. Washington
on 29 June 1898. Habitat “is swanmpy and quite densely carpeted with
noss...” Associated species included M CROTUS, PEROWSCUS, BLARI NA,

CLETHRI ONOMYS, ZAPUS HUDSONI CUS, and NAPOZAPUS | NSI GNUS.
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Preble, E. A 1902. Abiological investigation of the Hudson Bay
Regi on. N. Aner. Fauna 22. 140 pp.

For SYNAPTOWS BULLATUS (=BOREALIS): Only trapped 2 specinens, one near
Norway House. The other was a female with 6 enbryos in a swanp
bordering the Echimam sh River on June 25.

Preble, E. A 1902. Descriptions of new speci es of SYNAPTOMYS and
PHENACOWYS f or m MacKenzi e, Canada. Proc. Biol. Soc. Wash. 15:181
182.

Description of new species SYNAPTOWS BULLATUS (=S. BOREALIS) from
Great Slave Lake, Canada from a skin and skull of adult male.

Preble, E. A 1908. A biological investigation of the Athabaska
Mackenzi e Regi on. N. Amer. Fauna 27. 574 pp.

For SYNAPTOWS BOREALIS: took 8 near site (Ft. Franklin) of those

originally described by Richardson (1829) and quotes extensively from
that paper. Caught one female with 4 enbryos. Habitat at various sites
where |enmings were captured include: 1) border of a small neadow, 2)
wet swanp; 3) near small nuskeg ponds; and 4) marsh. Says Loring found
SYNAPTOWS rather comon in October in a sphagnum swanp and caught

about a dozen. Gves neasurenents and descriptions and nmerges S. DALLI

with S. BOREALIS as S.B. DALLI.

Prince, L. A 1942. SYNAPTOWS BOREALI S fromFort Severn, Hudson
Bay, Ontario. J. Mamal . 23: 216.

An imuature male SYNAPTOWS BOREALIS was trapped at Ft. Severn on 11
July 1940. Was taken in a “water trap” on alder and wllow bordered
bank of a stream draining a black spruce bog. G ves neasurenents of the

si ngl e speci nen.

Rand, A. L. 1945. Investigations on the Canal Road, Yukon and
Northwest Territories, 1944.. Natl. Mus. Can. Bull. 99.

For SYNAPTOWS BOREALIS: 7 taken in 400 trapnights in open, wet npss,
sedge, wllow and spruce swanp on Lapie River. Also taken were M CROTUS
PENNSYLVANI CUS. At Mount Sheldon 12 were taken in marshy sedge fringing
ponds in a dwarf birch flat 11 15 Aug. On 22 25 Aug 7 were taken in a
wet grassy glade on the Macnillan River. In all cases the species was
very local, with none being caught during extensive trapping in the

surroundi ng area.

Rand, A L. 1945. Mammal s of Yukon. Natl. Mus. Can. Bull. 100. 93
pp.

For SYNAPTOWS BOREALIS: description and measurements. States
“...scarce animal, found in grass and sedge areas in bogs and marshes
where it makes runways” but no indication this is based on observations
or literature or?
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Rei chel, J. D. 1984. Ecol ogy of Pacific Northwest al pi ne manmal s.
Unpubl . Ph.D. Thesis, Wash. State U., Pull man. 91 pp.

Informati on on distribution, dispersal, population structure and
habitat use of alpine areas in WA and OR by small nmammals. For
SYNAPTOWS BOREALIS one new site, and additional information on another
site (Wlson et al. 1980), is given. At sites where |emrngs were
trapped, Gypsy Peak (918 snap trapnights) and Slate Peak (1173 snap
trapni ghts) each produced a single animal (one male, one ferale). The
Gypsy Peak site was fellfield habitat, while the Slate Peak site was a
sedge/ gram noid wet nmeadow. Lemmings were not relocated at the Cascade

Creek site of Shaw (1930).

Reichel, J. D. and S. G Beckstrom 1993. Northern bog | enm ng
survey: 1992. [ Unpublished report] Montana Natural Heritage
Program Hel ena, MI. 64 pp.

Survey of 21 sites in western Mntana for SYNAPTOWS BOREALI S using
primarily snaptraps (sone conparisons using live traps and pitfalls).
Found 5 new sites including the southern nobst sites in western North
America (map). Conpares baits. Lenmings were captured at elevations
from 4760 6520 feet. Al sites had thick mats of sphagnum nbss present.
Bog birch and/or a dwarf wllow were present at all sites. At sites
where |l enmings were found, it took 5 140 trapnights for the 1st |emm ng
capture; in contrast, 240 556 trapnights were tabulated at sites where
none were captured. O her species captured at sites with bog |emr ngs
i ncl uded: M CROTUS PENNSYLVANI CUS, CLETHRI ONOWS GAPPERI, SOREX, and
PHENACOWYS | NTERMEDI US. | ncludes research needs and nethods, managenent

recommendat i ons, and references.

Rhoads, S. N. 1894. Descri ptions of a new subgenus and new speci es
of arvicoline rodents fromBritish Col unbi a and Washi ngt on.
Proc. Acad. Nat. Sci. Phil adel phi a 1894: 282 288.

Description of Topotype of ARVICOLA BOREALIS (=SYNAPTOWS BOREALIS) of
an adult fermale taken near Ft. Anderson, north of Great Bear Lake.
[NOTE: drawing of dentition |ooks |ike M CROTUS not SYNAPTOWS

BOREALI S] .

Rose, R K and AL M Spevak. 1978. Aggressive behavior in two
synpatric mcrotine rodents. J. Manmal . 59: 213 216.

SYNAPTOWS were |ess aggressive and showed nore avoidance than M CROTUS
in lab encounter trials.

Saunders, W E. 1927. PHENACOWS UNGAVA in Ontario. J. Mammal .
8: 305 307.

Notes on captures of PHENACOWS UNGAVA (=l NTERMEDI US) and SYNAPTOWS.
Caught a SYNAPTOWS al npst daily.
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Scott, P. A and R |I. C Hansell. 1989. The | enm ng community on

the | i chen heath tundra at Churchill, Mnitoba. Can. Field Nat.
103: 358 362.

Describes leming comunity by species and habitat. For SYNAPTOWS

BOREALI S only 2 were captured (2360 trapnights), one each in a CAREX
noss SALI X community and a SALI X comunity. O her species present on
the sites of capture included: DI CROSTONYX RICHARDSONI and M CROTUS

PENNSYLVANI CUS.

Seton, E. T. 1909. Life histories of northern ani mals. An account

of the mammal s of Manitoba. Vol. 1. Charles Scribner’s Sons, New
Yor k.

Repeats other literature briefly (description, distribution, habitat of
cold sphagnum bogs). No original information except “shy, secretive,
nocturnal” but no citation or indication of where the information cane

from

Severinghaus, W D. 1981. Met hods useful in distinguishing

M crotines synpatric with the subgenus PEDOWS. J. Tenn. Acad.
Sci. 56:20 22.

Shaw, W T. 1930. The |l emm ng nouse in North Anerica and its

Smi

Sm

occurrence in the state of Washington. Murrelet 11:7 10.

SYNAPTOWS BOREALIS (immature) was first captured in Washington in “the
Skagit Valley, Skagit Co. on 6 Aug 1859. At the head of Cascade Creek a
single individual was taken on 30 Jul 1923 and 11 nore during sumrer
1926; none were trapped in 1928 and 1929 at the same |ocation. The

| ocation was at 5000 ft at the head of the drainage in a bog |ike area.
The bog had many |ogs from aval anches, PERNASSI A FI MBRI ATA, CAREX
SPECTABI LIS, HABENARI A SACCATA, TOFI ELDI A OCCI DENTALIS, M MJLUS

TILING, M LEWSII, and a thick carpet of npbss (HYPNUM .

th, H C 1993. Al berta manmal s, an atl as and gui de. Prov. Muis.
Al berta, Ednonton. 238 pp.

Good general information guide with keys, dot maps, habitat, status in
Al berta, and neasurenents. For SYNAPTOWS BOREALIS: identifying
characteristics and description; mapped locations in N part of Al berta
down W side in mountains to within 150 km of US border; status is
uncomon though widely distributed; habitat is “noist meadows and
bogs;” table with weight and external neasurenents for nmale (n=15) and

female (n=4) | enm ngs.

th, R W 1940. The | and mammal s of Nova Scotia. Anrer. Mdl.
Nat . 24:213 241.

Short accounts of new records during 1925 1940. SYNAPTOWS COOPERI was
collected but S. BOREALIS was not.
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Smts, C M M, B. G Slough and C. A Yasui. 1989. Summer food
habi ts of sympatric arctic foxes, ALOPEX LAGOPUS, and red f oxes,
VULPES VULPES, in the northern Yukon Territory. Can. Field Nat.
103: 363 367.

Diets of both foxes were sinmlar with small mammals predom nating.
SYNAPTOWS BOREALIS was up to 3.7% frequency in the diet at some locals

for Arctic Fox.

Soper, J. D. 1948. Mamual notes fromthe Grande Prairie Peace
River region, Al berta. J. Mammal . 29: 49 64.

For SYNAPTOWS BOREALIS: “scarce and local.” One nmale taken in noist
spruce woods near shore of Lake Ray, Al berta on 6 July 1944,

Measurenents and pel age description.

Soper, J. D. 1973. The manmal s of WAt erton Lakes National Park
Al berta. Can. WIldl. Serv. Rep. Ser. 23:1 57.

No SYNAPTOWYS BOREALI S have been found in Park. Short summary of nearby
| ocations and general infornmation.

Swath, H S. 1922. Birds and mammal s of the Stikine R ver region of
northern British Colunbi a and sout heastern Al aska. Univ. Calif.
Publ . Zool . 24: 125 314.

For SYNAPTOMYS BOREALIS: Geat Gacier on Stikine River, B.C.; 3 males
caught; description; habitat al der thicket.

True, F. W 1894. D agnoses of new North Anmeri can manmal s. Proc.
U S Natl. Mis. 17: 241 243.

Description of Type of M CTOWS |NNU TUS (=SYNAPTOWS BOREALI S)
collected Fort Chino, Ungava, Labrador by L.M Turner spring 1884.

Nursing female.

Weckwerth, R P. and V. D. Hawl ey. 1962. Marten food habits and
popul ation fluctuations in Montana. J. Wldl. Manage. 26(1):55
74.

A 5 year investigation of the relationships between marten popul ation
fluctuations, food habits, & prey densities in G acier NP. Foods were
nostly mammal s Cricetidae. Varied with season & availability;

popul ation trends strongly influenced by prey densities. SYNAPTOWS
BOREALI S was trapped in 2 of 5 years trapping was done. Marten scats
contai ned SYNAPTOWS BOREALIS at a 1.6% frequency during the study,

while lenmmngs conprised only 2 of 223 small manmals trapped.
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Wetzel, R M and H L. GQunderson. 1949. The | enm ng vol e,

W

SYNAPTOWS BCREALI'S, in northern M nnesota. J. Mamral . 30: 437.

G ves locations for 1 imuature female (5 Aug 1932) and 1 adult male (27
July 1948).

son, C, R E. Johnson, and J. D. Reichel. 1980. Newrecords for
t he northern bog | emm ng i n Vashi ngton. Murrel et 61: 104 106.

Describes 3 new sites for SYNAPTOMYS BOREALIS in Washi ngton. One

i ndi vidual (immature, sex unknown) was collected 22 Jun 1979 in a wet
(standing water) humocky sedge neadow with wllow and bog birch at
6100 ft. On 25 June 1980 an adult male was collected at a simlar site
(l ess hummocky, no bog birch) at 5400 ft, about 6 m from the first
site. At both these sites M CROTUS PENNSYLVANI CUS was al so trapped. An
imature fermale was captured at the third site (extreme NE WA) at 7250
ft on 23 Aug 1980. The habitat was a barren alpine ridge (15%
vegetative cover) at |east 900 vertical ft above the nearest boggy
meadow.

ght, P. L. 1950. SYNAPTOWYS BOREALI S fromd aci er Nati onal Park,
Mont ana. J. Mammal . 31(4): 460.

First record of northern bog lemming in Mntana. Adult nale caught.
HABI TAT: a swanpy area; plants included Englemann spruce, tinothy,
fal se hellebore, alder, nannyberry, cow parsnip, horsenmint, vyellow
nonkey flower, and snowberry. ASSOCI ATED SPECIES included: M CROTUS
PENNSYLVANI CUS and SOREX VAGRANS. TRAPPING SUCCESS: 1 lenmming in 62

trapnights; not found at same site for 200 trapnights 2 nonths later.

gley, R E. 1974. Ecol ogi cal notes of aninmals of the Churchill
regi on of Hudson Bay. Arctic 27: 201 214.

One SYNAPTOWS BOREALIS collected in sedge noss tundra 35 mi. NW of
Churchill.

Youngman, P. M 1964. Range extensions of sone mammal s from

nort hwest ern Canada. Natl. Mus. Can., Nat. Hi st. Paper 23. 6 pp.

For SYNAPTOWS BOREALIS: lists far north records including dd Crow and
Ranpart House, Yukon, the farthest know north records for the species
at the tine.

Youngman, P. M 1968. Notes on manmal s of sout heast ern Yukon

Territory and adj acent Mackenzie District. Natl. Mus. Can. Bull.
223: 70 86.

For SYNAPTOMYS BOREALIS: collected in the NN W T.: 1) a male and
nonparous female in a hot spring meadow with M CROTUS PENNSYLVAN CUS
and M LONGd CAUDUS at 4000 ft, Flat River; 2) one at a marsh at 4 acier
Lake, 2500 ft; in the Yukon: 3) a nmale in riparian brushlands 5 m E of
Little Hyland River, 6000 ft and a male at 4000 ft; 4) 11 males and 4
females in white spruce at North Toobally Lake, 2200 ft.

56



Youngman, P. M 1975. Mammal s of the Yukon Territory. Natl. Mus.
Canada, Publ. Zool. 10. 192 pp.

Very good general reference with sections on environnental influences,
vegetation and refugium effects on mammal distribution. Species
accounts have detailed taxonom c synononys, dot naps, external and
skull rmeasurements, and remarks on fossils, habitat, and ecol ogy. For
SYNAPTOWYS BOREALI'S: distributed throughout the wooded portion of the
Yukon. Has external and skull neasurenents of males (n=18) and fenales
(n=5 6); pelage description. Suggests that S. BOREALIS speciated in a
south western refugium and is a post glacial immgrant to the north.
Collected in the Yukon “between 800 and 6000 ft npbstly in bogs and

mar shes.” Stated 10 pregnant fenmles averaged 4.4 (3 6) enbryos.
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APPENDI X 2. SI TES WH CH SHOULD BE TRAPPED | N THE FUTURE.
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Appendi x 2. Sites which should be trapped in the future.

Site Location Commrent
FLATHEAD NATI ONAL FOREST
Spotted Bear District
Trail Creek Fen T25N R14W S16 Trapped 14-16 Aug 93 but no | enmm ngs;

Swan Lake District
Swan River Fen PRNA

Por cupi ne Fen

Pl um Creek Lands
Pl um Creek Fen

KOOTENAI NATI ONAL FOREST
Fortine District

Magnesi a Creek

Sunday Creek site 2

Sunday Creek site 3

T24N

T24N

T23N

T33N

T33N

T32N

habitat is good and should be retrapped

R18W S2 Trapped 28-30 Jun 93 but no | enm ngs;
habitat is excellent and site should be
retrapped

R18W S14 NWINE4 Good habitat, checked on-site; (located
above creek on slope; not shown on nap;

4711377)

R18W S1 Trapped 20-23 Jul 93 but got no | enmm ngs;
habitat is excellent and site should be
retrapped

R25W S7 trapped 18-21 Jun 93 but got no | emm ngs;
good habitat, should be retrapped

R25W S26 trapped 26-29 Aug 93 but got no | emm ngs;
good habitat, should be retrapped

R25W S5 trapped 27-29 Aug and 3-5 Sep 93 but got

no | emm ngs; good habitat, should be
retrapped




APPENDI X 2. (cont.)

Site Locati on Conment

Sunday Creek site 4 T32N R25W S6 trapped 3-5 Sep 93 but got no | enmm ngs;
good habitat, should be retrapped

Fortine Creek T32N R26W S8 NENW Good habitat, checked on-site; can see
small part from the road

Fi sher River District

bog NW of Lost Lake T29N

LOLO NATI ONAL FOREST
Seel ey Lake District
Pl um Creek Lands

Finley Creek Fen T16N

LEW S AND CLARK NATI ONAL FOREST
Rocky Muntain District

Sawm || Fl at T21N
GLACI ER NATI ONAL PARK
Adair Ri dge Bog T34N

R30W S13

R16W S33

ROW S27

R20W S12

trapped 7-10 Jul 93 but no | enm ngs;
very good habitat about 8 ac.; marginal
habitat for 1/2 m downstream

Good habitat, checked on-site; |ocated

just off road

Trapped 1-3 Sep 93 but no bog | enmm ngs;
habitat is good and should be retrapped

Good habitat (P. Lesica, pers.
near currently known site w thout
noss mat

comm )
t hi ck




APPENDI X 2. (cont.)

Site Locati on Coment

W nona (Mud) Lake Bog T34N R21W S1, 12 Trapped unsuccessfully 6/90 (Pearson
1991); habitat is good, is near
currently known sites w thout thick
noss mat, and should be retrapped

Johns Lake T33N R18W S12 Trapped unsuccessfully 5/90 (Pearson
1991); habitat is good, is near
currently known sites w thout thick
nmoss mat, and should be retrapped

Fi sh Lake T33N R18W S25 Trapped unsuccessfully 5/90 (Pearson
1991); habitat is good, is near
currently known sites w thout thick
nmoss mat, and should be retrapped

Howe Lake T33N R19W S24 Trapped unsuccessfully 7/90 (Pearson
1991); habitat is good, is near
currently known sites w thout thick
noss mat, and should be retrapped

Thr eet ops Bog T31IN R17W S22- 23 Good habitat (P. Lesica, pers. comm)

NATURE CONSERVANCY PRESERVES

Pine Butte Swanp T24N RO8W S12 Good habitat, checked on-site;
simlar habitat to Wod Creek |enmng
site




APPENDI X 3. PLANT COMMUNI TY SURVEYS AT NORTHERN BOG LEMM NG
SI TES.
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TEWL/SCL

COMMUNITY SURVEY FORM MTNHP

5/27/91'
GENERAL PLOT DATA

IDENTIFICATION AND LOCATION

MANUAL_91 UNITS __ft _m

PLOT NO. 93wL/Scai MO 49 DAY gg YEAR 93 EOCODE *
EXAMINER(s) S.COCPER &.T. REICHEL

PNC__PicEA/ CT SAL/X GEYERIANA /CAREX UTR] CULLATA
SITE_&ood LRrE Bos LEmMmiNG STATE_pmT _ COUNTYLEw/s 3.CLARK
PURP__ PREC____ QUABDNAME (Jood LAKE QUADCODE_L371712 4F
20N T/1OWR/26 S/SE 4S/NW 4/4 COMMUNITY SIZE (acres) >L

PLOT TYPES PLTRL PLOT W SURVEY

PHOTOS .~

DIRECTIONS =—-=>

CONSERVATION RANKING

COND __ Com:
VIAB _ Com:
DEFN _____ Com:
RANK _ Com:
MGMT:
PROT:

ENVIRONMENTAL FEATURES

DL SOIL RPT

SOIL UNIT SOIL TAXON

PMpest LANDFORM AcAR PLOT POSwvBS SLP SHAPEsfr ASPN.A .
S_L%PE % <g1 ELEVATION JS6@Q¢2  EROS POTENThore EROS TYPE jone
HORIZON ANGLE, (%): NI!2 E {8 S 424 W 4¢ IFSLPseem, IFVAL

SPFE  Ferc S/"Lc —-wﬂ% Srainese corters Fran Limesthne rdges fo west_yStnd water
GROUND COVER: _g‘__S-i-_AG:P/g R+ P L+ W+_LM+LBV+_1‘O T = 100%

DISTURBANCE HISTORY (type, intensity, frequency, season)-->
Upslope cotlina_ ppgthing on plot — Beawver cuttine f willow ePico?)
1 T N3 - 7 ~J/

RIPARIAN FEATURES: Channel Width Channel Entrench
Surface Water Ht.Abv.H20 Dist. from H20

GENERAL SITE DESCRIPTION (landscape features and adjacent ct's)
 Fdoe of Carex wfriculats Lon - 26ne Je//m:?/'nr vaplsnd Picea /Ljnbaa
Deon s Voc ces bt (s don Tame) fram (- uTric, fsud - | Standing waker
i o gl hil) Tl ST pde ﬁéi 9. | Moss mat fiicknesc 'é—"‘?ﬂ(#?é,éxspmég)
=ik pellets | sl ro dput den benealk St«/m@ A moss—pat ] S‘mauakiwﬁ
%a,tzu:/’{u//#/f.,' T b 2onr £ reon ko w»tv'u:{rfc 5auna—/jaiu (ALUL nﬁm NE S";c/e_)‘




€3 (€D

) S
' OCULAR PLANT SPECIES DATA I\ P1EIDL
PLOT NO. 93#-/5c 7@ NO. SPECIES /Y PNC
TREES Tot Cv| = MHt /8 FRBS Tot cv !~ MHt
Tal Cv____ Med Cv__ Med Cv___ Low Cv____
Low Cv___ Grd Cv____ cc Grd Cv____ » cc
T 1 PIceA / 1 F1l PeDGERO / P-
T 2_RILAS (a5 mst) / P F 2 TYRASA _/ P+
T3 / F 3 SWE PER / P- Feofrm
T 4 / F 4% pster FOLT / T 4cofrm
TS5 . / F5 /
. Fé6 -/
SHRBS Tot Cv4. MHt 25 F 7 /
Tal Cv____ Med Cv____ F 8 -/
Low Cv___Grd Cv__ | CC F 9 /
F10 /
S 1_BETGLA / P+ §F1l1 /
S 26 54X GeYE / P+ |F12 -/
S ®SALIX BEBR - /) 2+ fF13 /
S 4_SALIXBOOT / 1 Fl14 /
S 5_POTE;FRAT / P F15 /
S 6_LONINV / T /
S 7_RosSAcr / T /
S 8__MENFER, / T /
S 9_Vacsco / i /
S10 LINBOR. / T /
S11 / /
S12 / _/
: /
GRAM Tot Cv #_  MHt_ W
Med Cv____ Low Cv__ EQUHYE /_ T
Grd Cv___ cc EQUARY / T
/
G 1_CAREUTRI(rosT) / e | Tomentyonum nitens/ q 3
G 2 TJUNCBALT / 1+ C\rcd'o\r\re\BV‘OV\ wiliswmsit/ P 7
G 32 CAREX DIOICA /[ _conbrm | TF Dryowt <o _/ Py 7
G4 / 2 3. g llistt /
G5 / /
G6 / /
G 7 / /
G8 Y R
G 9 /
G10 / FERN Tot Cv____ MHt  Med Cv___
G1l1 / Low Cv____ Grd Cv____
G12 / BRYO/LICH Tot Cv__

COMMENTS (EODATA) -—>




TV OCPPL

COMMUNITY SURVEY FORM MTNHP
GENERAL PLOT DATA | o 5/21/91

IDENTIFICATION AND LOCATION

MANUAL /99{ UNITS _ft m

PLOT NO.493WL/sc@@2 MO 29 DAYZ8 YEAR 43 EOCODE *
EXAMINER(s) S.Cooper & J.Reichel

PNC Picea / ‘ CT__ CAREX UTRICULARIA —

SITE Wood Lake-Boa LeEnmING STATE_MT__ COUNTY/swise CLARK.
PURP___ PREC____ QUADNAME Woop LAKE QUADCODE 473 (/247F
RBNT/ 19WR/ 2 S/SE. 4S/NwW4/4 COMMUNITY SIZE (acres)

PLOT TYPES PLTRL 36 At PLOT W 3GFf,  SURVEY

PHOTOS Twwo - lookina west wyy markes & number
DIRECTIONS =-->_ TAke Benchmark Rd from Ruausta  +o Wood foke & beusnd
fa Mole Cred —ark gwalk west cressma Wooderk ~walk periphory of Fi7T.

+ N end — —rh??(or'm.w Carex—doinated s‘f‘g,g,o( Pen' succezdion,

CONSERVATION RANKING

COND Com:

VIAB Com:

DEFN Com:

RANK Com:

MGMT:

PROT:

ENVIRONMENTAL FEATURES

DL, SOIL RPT

SOIL UNIT SOIL TAXON

PM LANDFORMACAR PLOT POSwVRS SLP SHAPE St ASP N.A

SLOPE % <41% ELEVATION SO0 EROS POTENT /ow EROS TYPE hone

HORIZON ANGLE (%): N 7/ E /8 S38 W4 IFSLPsuan IFVAL

SPFE OligoTrophic Fort devds ot base of steep limestone

GROUND COVER: f S+ g G+ g R+ P L+ F Wk 2-M+ 1-BV+ O - = 100%

DISTURBANCE HISTORY (type, intensity, frequency, season)-->
Small reden Smoréioj Lf:’:/éﬁjp@ /Z"é-

’ -
RIPARIAN FEATURES: Channel Width ~ Channel Entrench A#
Surface Water g-4“ Ht.Abv.H20 Dist. from H20

GENERAL SITE DESCRIPTION (landscape features and adjacent ct's)
/\/w 20NC. in ﬁwarc{, CMCé/‘ Fram S//ucc-c/m/'na..e ’.30()5':
ifa"@r&g‘&r c/a;p# inNenoes Toorde cordh ey Jem — in Mnm/vgw 74




“ : {(co"/'acz

V]osses €@

OCULAR PLANT SPECIES DATA P1tIDL
PLOT NO.93WL./Sc@@2 NO. SPECIES PNC
TREES Tot Cv____ MHt FRBS Tot Cv____ MHt
Tal Cv____ Med Cv__ Med Cv____ Low Cv__
Low Cv___ Grd Cv__ ccC Grd Cv__ ccC
T 1 DPIiCEA / - F 1 Poramocerton ALPINUS/ T+
T2 / F2_ ZQouUHYE _/ T
T 3 / F3 - /
T 4 / F 4 /
TS / F5 /
F 6 /
SHRBS Tot Cv____ MHt_ F 7 /
Tal Cv____ Med Cv____ F 8 /
Iow Cv_ Grd Cv___ | CC Fo /
F10 /
S1 SALTRERB / - Fl1l /
S 2 SALIBOOT / -~ | F12 /
S3_SALTIGEYE / T F13 /
S 4 BETUGLAN / T F14 /
S5 / F15 /
S 6 / /
S 7 / /
S8 / /
S 9 / /
S10 / /
S11 / _/
S12 / /
: /
GRAM Tot Cv___ MHt /
Med Cv__ Low Cv____ /
Grd Cv____ ccC S corpldidm Scovploidty
A /
G1_CARUTR. / 9 /
G2 CALCAN / T /
G 3 JUNBAL / T /
G 4 / /
GS / /
G6 / /
G7 / /
G 8 /
G 9 /
G10 / FERN Tot Cv___ MHt _ Med Cv__
Gl1 / Low Cv___ Grd Cv____
G12 / BRYO/LICH Tot Cv__

COMMENTS (EODATA) -—>




YBWLISCLEZ

COMMUNITY SURVEY FORM MTNHP

5/27/91
GENERAL PLOT DATA

IDENTIFICATION AND LOCATION

MANUAL 97  UNITS _ ft _ m
PLOT NO. 93wl /scgg3 MO_zx9 DAYZE YEAR 93  EOCODE *

7

EXAMINER(s) S.CooPer. 2 J.ReICHEL

PNC_Prce s /CALAMAGRO STES CANADENSIS, CT SALIX BOCTHIL /CALAMAGROSTIS CANARENS(S
SITE LJooD/ARE — Roa LEMMING STATE AT~ COUNTY[ gwisaliarc
PURP____ PREC____ QUADNAME Wood LAKE QUADCODE 471 124"F

20N T/12W R/2G S/SE 4S/Nw4/4 COMMUNITY SIZE (acres)2-3 arees confisuous

PLOT TYPES PLTRL 3¢ _ PLOT W SURVEY

PHOTOS Tiwo lockina N fward cenfer of fer -
DIRECTIONS —-> — Take Renchmerk Rd. from. Aqusta £z tood Lake a bevond
to Mule Creek. porER woalk yoedt around N-end a.?-dfm +o west s1de of frm

belowwo steep slowurs naMonr vpbnd Foeot mn@ _

CONSERVATION RANKING

COND _ Com:
VIAB __ Com:
DEFN ___ Com:
RANK _ Com:
MGMT:
PROT:

ENVIRONMENTAL FEATURES

DL SOIL RPT

SOIL UNIT SOIL TAXON

PM g/luvium LANDFORM AcAF  PLOT POS_yvAr SLP SHAPESR. _ ASP N.A.
SLOPE % <[% ELEVATION 5¢g¢ EROS POTENT nene  EROS TYPE_none
HORIZON ANGLE (%): N (& E {{ S 26 W5 IFSLP IFVAL

SPFE At edge of fere bui largely on minerad soils: strorgly surt rrigaced

GROUND COVER: & S+ & Gt o Rt 4-L+7 W+7 M+s5 BV+ 1-0 ~ = 100%

DISTURBANCE HISTORY (type, intensity, frequency, season)-->
Sl Wﬁtj I‘pe//{ prles- als0 moose . 0ld beevor war on Salix rone of fode

RIPARIAN FEATURES: Channel Width Channel Entrench
Surface Water Ht.Abv.H20 Dist. from H20

GENERAL SITE DESCRIPTION (landscape features and adjacent ct's)
A{‘ ¢dac ol Len butws ,aﬁa/‘:—cfminaﬂzed soile- old braver yar jnclpdie
A arndls & brovosine— Thit site js coellon wayh Picea. demination é(/J{cM
sl o i tge  psisr Car ¥ o (ratotly) ~J
~ C




b C&c’i{

confirms:J

af—n -
L' U{)L(jj /u;rc hait®
OCULAR PLANT SPECIES DATA  ® P1IDL
PLOT NO. 93WL/SCZZENO. SPECIES 42, PNC _PicEA/ CALACANA
TREES 'Tot Cv__ MHE{4- FRBS Tot Cv_2 MHt &.6
Tal Cv.____-Med Cv____ Med Cv___ Low Cv____
Low Cv____ Grd cv__ cc Grd Cv____ cc
T 1 PICEA -/ T Fl GALTTRIFE _/ T
T2 ABTE LAST -/ 1 F 2 PEDIBRAC / e
T3 / F 3_ GEUM MACR_ / P+
T 4 / F 4 VEROAMER _/ -
T5 / F5 Smri STEL / P-
F 6_3mri RACE / T=+
SHRBS Tot Cv_ 7 MHt{7 F 7_SENE?PSEU / [+
Tal Cv____ Med Cv____ F 8_ PYROASAR / 1
Low Cv___ Grd Cv___ | CC F 9_ FRAGVIRG / P
F10*¥ASTER rdlLT / T+
S 1 SALT EXIG ssp.exiqual/ e yped)| 1 Fll TARAOFFI / T
S 2 SALT BERB / 2 F12 £PILANGLL / T+
S 3 SALIROOT / 3 F13 -THALoccr / T
S 4 BETWGLAN / 2+ NFl4__ZIZI APTE / T
S 5_RiBES LACIL / T F15__C1RS CANA / -
S6 PoreFrRUT -/ P F16. ASTR AMER, / T
S 7 LoNIINVO / T £17 PARN PALLL / i
S 8_VAC [GLOB / - 18, EQUIARVE / T
noFluwrerfrh” S 9 RIBES AMER(T) / T+ § F19. ACHIMILL _/ T
S10 LINARORE / T 2. HERAIL ANA / P+
S11 -/ F21, ASTEFOLT / T
S12 _/ £22. PEDIGROE -/ T
A F23. ACTERUBR. / T
GRAM Tot Ccv. 4 MHt 1.5 -/
Med Cv___ Low eV /
- Grd Ccv___ cc /
/
G1l_(LYC STRI _ Semfrm | P /
G2 CAREDIS? _/ T+ /
G 3_CALACANA / 3+ /
*G 4 ’B'R.OMU.S CILT /ccn(v‘m‘ P J
G 5_AGROSTOL / T /
G 6 _CARE UTRT / P /
ARE OEDERIY  / /
G 8 -/
G 9 /
G10 i FERN Tot Cv____ MHt___ Med Cv___
. G1l1 / Low Cv___ Grd Cv____
G12 -/ BRYO/LICH Tot Cv__
L .'.

COMMENTS (EODATA) -->

NoT oF Q3W‘—/SC,@GZ ézd( Sawmill E1-% 5'/74 visit Cf/g/éi;
v/ Caro}c o6 man?‘ (-w,;/«’/f'/fc



LIJU\{;N hatl PRV bl

o
A\

COMMUNITY SURVEY FORM e

5/27/91 ERIVIR

GENERAL PLOT DATA
IDENTIFICATION AND LOCATION

MANUAL UNITS __ ft _m
PLOT No. (%3¢d5 Mo & payf  YEAR 93 TEOCODE x
EXAMINER(S) 4goc / Jss —
PNC_ RETQ LA/ CARLAS CT Lawre
SITE Raaer CREEK PEATLRMD STATE_Y)T  COUNTY_LwCotnl
PURP___ PREC___ QUADNAME DuNSIRE PoINT QUADCODE
21N T/ ZowR/ 61 S/ NW4S/ Sw4/4 COMMUNITY SIZE (acres)_9
PLOT TYPES_ Som™ PLTRL PIOT W SURVEY
PHOTOS

DIRECTIONS ==>

CONSERVATION RANKING

COND Com:
VIAB Com:
DEFN Com:
RANK Com:

MGMT:
PROT:

ENVIRONMENTAL FEATURES

DL . SOIL RPT
SOIL UNIT SOIL TAXON '
PM OKG LANDFORM PI1OT POS SLP SHAPE ASP 5
SIOPE £ 2-% ELEVATION "~ EROS POTENT EROS TYPE
HORIZON ANGLE (%): N E S W IFSLP IFVAL
SPFE
GROUND COVER: - S+ - G+— R+ + I+ +* W+ 9 M+ | BV+E O ~ = 100%
DISTURBANCE HISTORY (type, intensity, frequency, season)-->

P

RIPARIAN FEATURES: Channel Width Channel Entrench
Surface Water Ht.Abv.H20 Dist. from H20

GENERAL SITE DESCRIPTION (landscape features and adjacent ct's)
Peotlond | pansh coplt 1 U atin hopmis oo parl (<oulf Do\ﬁnrv) .
12l powin caggk . AL B bon S, Bptals [(anfam o, ST slones
4o S U 7-3 slope . S ’
Wtk ts equntpee . 6" e cdis Humenl plot
Plst beadsd Vo contna 0 sodinn 2% pratloand ' vepasanalli-r Stard -




OCULAR PLANT SPECIES DATA . ‘ P1tIDL

J
PLOT NO. (9%3p95  NO. SPECIES PNcﬁrﬁetﬁhll Canlar
TREES Tot CV MHt FRBS Tot cv P  mmut|
Tal Cv Med Cv____ Med Cv___ Low Cv____
Low cv__Grd cv__ | ccC Grd cv___ cc
T1 / F1 MiTARE / 14
T 2 / F 2 Puvasa- /
T 3 A F 3 Dotpal / %
T 4 / F 4 Simish / T
TS / F5 /
| F6 /
SHRBS Tot CV MHEt .5 F 7 /
Tal Cv___ Med Cv____ F 8 /
LowcCv___cGrdcv__ |cc JF 9 /
F10 /
S FoAla /) G Fl1 /
S 2 54l am /[ 2 F12 /
S 3 / F13 /
S 4 / F14 /
S5 Vs F15 /
S 6 / /
S 7 / /
S8 / MWosseht (colleded) —/ 9
S9 / cayo0s ~ [~/
S10 / "/
S11 / = GColhaapan /
S12 / I Vi
C93005 — 1 /
GRAM Tot Cv_G  MHEI _ Y
Med Cv___ Low Cv____ /
Grd Cv___ cc Vi
/
G1 Canlabe / S . /
G2 C o ANDS / 2- /
G 3 Eviur / T /
G 4 (o oune / T /
G5___ il Conex / T /
G 6 PAAC{}D / P /
G7 ubalo / T /
G8 J /
G 9 / -
G10 / FERN Tot Cv___ MHt___ Med Cv____
G1l1 / "Low Cv__ Grd Cv___
G12 / BRYO/LICHE Tot Cv_9_

COMMENTS (EODATA) —=>_. Z N. B, lowrne = Lho e fis,, smuunm/%

Mrﬁ Sp‘wn.uw hulmr Vb § O Uf_ eodey , 54 _&fq/z/O@*/% et
Leboot 4" IM q/zzM k}vvvo—»x sherttgs ]f\f« k) Abolt cadin 01/4 reos? - ol
K;M/D - 5(0(3« )

%O\/\) n UUULJL ;;‘(g_,: O CEAMA A~ ¢<7256' }Cva*\ /K/ ‘5)(3 /p}nm)

?7f.



% bake , Koot NF

COMMUNITY SURVEY FORM MTNHP

5/27/91
GENERAL PLOT DATA

IDENTIFICATION AND LOCATION

proT No. C?390§

EXAMI
PNC /¢
SITE_Coly LAKE _STATE_M7 _ COUNTY_ [iscolh
PURP___ PREC____ QUADNAME_fictarde Mountais~  QUADCODE
29N T/ 23wWR/ & S/NW4S/___4/4 COMMUNITY SIZE (acres)

L UNIT3 ft m
pav/7  YEAR }é EOCODE *

CT

PLOT TYPES_ &Somt PLTRL PLOT W SURVEY
PHOTOS_A.4sel phats USDA~F & 6///%) (92-33 W ¢-2/-97.
DIRECTIONS ==> Tkl UMLD T .//.. BN 1T A4 /aM >
bvidgs 0100 Koottna, .Wmmmmd(r” 147
Vnd V596 [/ Cody fafe

2 ll,* -, 'J -4 (1 (2 Y , A~’ AL
Pl st oo BT For o miles i [pussanilld Codly Lok ST 1s 50 b <aed 8f 108,
CONSERVATION RANKING

COND Com:
VIAB Com:
DEFN Com:
RANK Com:
MGMT: -
PROT:
ENVIRONMENTAL FEATURES
DL SOIL RPT
SOIL UNIT SOIL TAXON
PM LANDFORM PILOT POS SLP SHAPE ASP
SIOPE % ELEVATION " EROS POTENT EROS TYPE
HORIZON ANGLE (%): N E S W IFSLP IFVAL .
SPFE
GROUND COVER: ~ S+~ G+~ R+ /14—~ W+ 7 M+Z BV+—~ O -~ = 100%
DISTURBANCE HISTORY (type, intensity, frequenC}' season)-->
1} ,/’,, D ~ O 2 Plalland dN 2L 7 o/ ~r /
L% DL foor Datiidsd Deseimsione Cawad fuaine ba
487, “., 0 (2 -3
RIPARIAN FEATURES: Channel Width _ Channel Entrench
Surface Water ~  Ht.Abv.H20____ Dist. from H20
.
GENERAL SITE DESCRIPTION (landscape features and adjacent ct's )
7% 0 ”& % 'l

— et Jmnwmzmmm“

,A/

A 24 2 A1LITA




OCULAR PLANT SPECIES DATA

P1ltIDL
PLOT NO. (93008 __ NO. SPECIES PNC MML—'
(vasu
TREES Tot Cv MHt RBS Tot Cv_/ _ MHt {7 e
Tal Cv Med Cv Med Cv___ Low Cv___
Low Cv Grd Cv cc Grd Cv__ cc
T 1 - / F1 iZem |
T 2 —/ F2 : foeml| ]
T 3 '/ F 3 m Veritgatum /_ (S om |
T 4 / F 4 ! /
TS / F5 —/
, Fe6 /.
SHRBS Tot CV MHE F 7 /
Tal Cv/_ __Med Cv____ F 8 /
LowCv__Grdcv__ |cc |F 9 /
F10 /
S 1 - / F11 /
S 2 / F12 /
S 3 / F13 /
S 4 / F14 /
S5 / F15 /
S 6 / /
S 7 / /
S 8 / S
S9 / /
S10 _/ J_
s11 / - /
S12 / Vi
- /
GRAM Tot Cv_¢ MHt Z0 cin Mosdrs Y
Med Cv___ Low Cv____ /
Grd Cv___ cc , it adtr- __ /
i 1L fum ;
G1 5 _
G 2 - /
G3 p /
G 4 T /
G5 7 /
G 6 T /
G 7 / /
G 8 /
G 9 7
Gic / EERN Tot cv.T MHt  Med ov___
G11 ~ (gguvan Low Cv Grd cv___
G12 / BRYO/LICH Tot Cv

COMMENTS (EODATA —->MMMMMM
Lidy o 6w J_f_fé

Dt s_zlout 70 m_cad of casd pord & 0dae -
‘ : 7




foa/;( Zdlcj Koottya) HF

COMMUNITY SURVEY FORM MTNHP

5/27/91
GENERAL PLOT DATA
IDENTIFICATION AND LOCATION
MANUAL UNITS __ft _m
proT No. C2300P7 mo & vpav /7 vYEARYI. EOCODE M

‘ STATE_mr  COUNTY_/Mto/n
PURP____ "PREC QUADNAME v - QUADCODE -

290N T/ 28WR/ & S/ANW4aS/ 4/4 COMMUNITY SIZE (acres)
PLOT TYPES__ 5t0u; 2 PLTRL PLOT W SURVEY
PHOTOS - -

DIRECTIONS --> {m CQ}oo?}

CONSERVATION RANKING o o

COND Conm:
VIAB Con:
DEFN Com:
RANK Com:

MGMT: -
PROT:

ENVIRONMENTAL FEATURES

DL SOIL RPT
SOIL UNIT SOIL TAXON
PM LANDFORM PLOT POS SLP SHAPE ASP
SLOPE % ELEVATION  EROS POTENT EROS TYPE
HORIZON ANGLE (%): N E S W IFSLP IFVAL
SPFE
GROUND COVER: S+ T G+= R+ [ L+ — W+] M+2Z _BV+- O -~ = 100%
DISTURBANCE HISTORY (type, intensity, frequency, season)-->

(520 €93003) :

RIPAK.AN FEATURES: Channel Width Channel Entrench
Surface Water Ht.Abv.H20 Dist.. from H20

GENERAL SITE DESCRIPTION (landscape features and adjacent ct's)
(sez ¢9300 2)




OCULAR PLANT SPECIES DATA

21tIDL

PLOT NO. ﬂ23002 NO. SPECIES

PNC _ggram/f ELEPAY ~ CARAS

TREES Tot cv.7 Mt |m FRBS Tot cv_4  MHt 20um
Tal Cv____ Med Cv____ ___ Low Ccv___
Low Cv____ Grd Cv____ cc Grd Cv____ ole
9
T1 P(CENG J_Im | T VF 1 _ Gourstlun, arytnse ~ /2o om| [
T2 7 ' / F2 ] T
T 3 / F3 < T
T 4 / F f Y
TS5 / F 12
F 32
SHRBS 7ot Cv_3 MHt /jp F 5
Tal Cv___ Med Cv____ F
LowCv___ _Grd Cv___ | CC F ;
[-2m
S 1 Ol | 3 | F11 /
S 2 . F12 /
S 3 FYore Lg F13 /
S 4 / F14 /
S5 / F15 /
S 6 / /
S 7 / "/
S8 / /
S9 / /
S10 / /
s11 / . /
S12 / /
: /
GRAM Tot Cv_ 7 MHt 20 oy /
Med CVv___ Low Cv____ /
Grd Cv___ cc /
/
G 1 /
G2 /
G 3 /
G 4 /
G5 Vi
G 6 /
G 7 /
G8 /
G 9 /
G10 / CFERN { Tot. Cv /_ MHt___ Med cv___
Gl1 /_ i v; Low Cv___ Grd Cv__
G12 / BRYO/LICH Tot Cv_¢_

COMMENTS (EODATA) --> __Ji/aliy 7 %_«;émo;é 2208

o

7/4%4%4 /z/z»oc/

Fousb [PICER /,Z/»mu boreaf; 7).

e awt_ofra au(/)( / cmm,'é( —> 4?/



PLANT SPECIES OF CODY LAKES

December 1, 1993

Kootenai National Forest, Fisher River Ranger District

(List based on site visit by Steve Chadde on August 17, 1993.)

Trees
Picea engelmannii

Shrubs

Alnus sinuata
Betula glandulosa
Cornus canadensis
Kalmia microphylla
Linnaea borealis
Lonicera involucrata
Rhamnus alnifolia
Salix candida
Vaccinium myrtillus

Graminoids

Calamagrostis canadensis
Carex buxbaumii

Carex diggs

Carex disperma

Carex interior

Carex lasiocarpa

Carex limosa

Carex rostrata
Eleocharis pauciflora
Eriophorum viridicarinatum
Muhlenbergia spp.

~ Scirpus acutus

Forbs

Angelica arguta
Aster junciformis
Castilleja miniata
Epilobium palustre
Habenaria dilatata
Habenaria hyperborea
Menyanthes trifoliata
Mitella spp.

Nuphar polysepalum
Parnassia palustris
Pedicularis bracteosa
Petasites sagittatus
Potamogeton gramineus
Potentilla palustris
Spiranthes romanzoffiana
Zigadenus elegans

Engelmann Spruce

Sitka Alder

Bog Birch
Bunchberry
Small-leaved Laurel
Twinflower
Twin-berry

Alder Buckthorn
Hoary Willow

Dwarf Bilberry

Bluejoint Reedgrass
Buxbaum’s Sedge
Yellow-bog Sedge
Soft-leaved Sedge
Inland Sedge

Slender Sedge

Mud Sedge

Beaked Sedge
Few-flowered Spike-rush
Green-keeled Cotton-grass
Muhly

Hardstem Bulrush

Sharptooth Angelica

Rush Aster

Scarlet Paintbrush

Swamp Willow-herb

White Orchis

Northern Green Bog-orchid
Buckbean

Mitrewort

Spatter-dock

Northern Grass-of-parnassus

Bracted Lousewort
Arrowleaf Coltsfoot
Grass-leaved Pondweed
Purple Cinquefeoil
Hooded Ladies-tresses
Glaucous Zigadenus



PLANT SPECIES OF CODY LAKES - continued
Kootenai National Forest, Fisher River Ranger District

Ferns and Fern Allies

Equisetum arvense Field Horsetail
Equisetum variegatum Variegated Horsetail
Mosses

Campylium stellatum
Sphagnum (fuscum?)
Scorpidium scorpoides
Tomenthypnum nitens

40 vascular species
4 nonvascular species



COMMUNITY SURVEY FORM  smwe

5/27/91
GENERAL PLOT DATA
IDENTIFICATION AND LOCATIO‘N ) ‘

. o o MANUAT “UNITS _ ft _m
PLOT NO. 93R8H 0¥ Mo ()§ DAY OY YEAR §3 EOCODE. - %
EXAMINER(s) _ &, Heidel - 1o Jater visit by Dawid Lockrman  (Birerost NF)
PNC 7 T ‘ - ‘

SITE ' " STATE AU COUNTY KR4vA
PURP___ PREC___ QUADNAME Schufrz Seddle QUADCODE /S 7/377
- IN T/ g R/ 10 S/ SWAS/ NEA/4 COMMUNITY SIZE (acres)_ca. 2
PLOT TYPES 5 m. rediusPLTRL PLOT W SURVEY
PHOTOS Aerost plot™
DIRECTIONS --> Meadow (Creck
CONSERVATION RANKING
COND Com:
VIAB Com:
DEFN Com:
RANK Com:
MGMT:
PROT:
ENVIRONMENTAL FEATURES
DL " . SOIL RPT ,
SOIL UNIT -SOIL TAXON _Aisfoso/
PM - LANDFORM PLOT POS ~__ SLP SHAPE ASP
'SLOPE % 2 ELEVATION 54/0 EROS POTENT EROS TYPE
HORIZON ANGLE (%): N E . S W IFSLP IFVAL
SPFE . —
GROUND COVER: S+ G+ R+ L+ W+ M+ BV+ O ~ = 100%

DISTURBANCE HISTORY (type, intensity, freguency, season)-->

RIPARIAN FEATURES: Channel Width Channel Entrench
Surface Water Ht.Abv.H20 Dist. from H20

GENERAL SITE DESCRIPTION (landscape features and ccjacenL ct's)

75 pd 1 S/)/)/r:i Peotlind of dense 91/‘/‘"!"‘(,(rr»r/r¢/*€d'

4€d¥{[ Ca(/N QJ,fﬂ /]/f/;m)l»/cj and_ onc S/mall s2cn é;j/ z~ bzig .,
T2 s borderes b, Hrei? 0bsut  Phickirs P oeiticr side  Gad MCadrn
Lth bheasver ’;5»1/ g éf/)‘\\r, v




OCULAR PLANT SPECIES DATA

_ P1tIDL

PLOT NO. NO. SPECIES PNC
TREES Tot Cv__ MHE FRBS Tot CV MHt
. ®al Cv__ Med Cv___ : Med Cv___ Low Cv___ .. .
Low Cv__ Grd Cv__ | cC Gré Ccv____ - cc
T 1 Y F1 FEpBRA _/ T
T2 / F 2 FRLAVIK / T
T3 / F3_fPIota / 7
T A / F 4 WoNer -/ 7
T 5 / F 5 HASHYF / 7
v F 6 AsTFoL- / 7
SHRBS Tot Cv__ -MHt -~ . F7_LICTEN / 7
Tal Cv__ - Med Cv____ F 8 _/
low Cv._ Grda Cv____ } CC F o /
, F10 /
S 1 SALLEM / -/ Fl1 /
S 2 SALPLA /. 2 |F12 /
S 3 SALBI0 / 7 F13 _/
S 4_SYMORE / 7 | Fi4 /
S5 / F15 /
Sé / 11 _/
S 7 / JVlos5¢s _/
S8 _/ —_— -/
S3 _/ P /
S10 / Caliergon Greaanteam /
Sil / Au [0 ko Atsin palastre /
S12 / Drepansclsdas Copitfhilius/
/0/'10/1/440/‘) PV ol ;)/-fCﬂS /
GRAM Tot Cv____ MHE_ Sphahem Ftum /]
Med Cv_  Low Cv___ Seedo Friguetra /
Grd Cv___ cc v /
/
G 1 _CARUTR / 3 /
G2 ALASL4 / 7 /
-G 3 LyzPAR / 7 /
G4 _CARINT / F /
G 5_CALINE / 7" /
G 6__/Aubt FiL- / ya /
- GT7_ALOGEN / 7 /
G 8_ C4hAYuU / 7
G 9_ fAICHA / 7 _ _
... G10 , / FERN Tot Cv._ IMHt  Med Cv__
- Gli / Low Cv_  Grd Cv____
G12 / BRYO/LICE Tot Cv__ :

- COMMENTS (EODATA) ~->

Figure 1.

(continued)
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| COMMUNITY SURVEY FORMQ_;‘me |

N el . 5/27/91 o
GENERAL PLOT DATA
mENﬂHCAnONANDLOCKﬂON ' C R SR
; : MANUAL U UNITS - ft _m
PLOT NO Qjﬁafﬂif MO og ‘DAY C5~ YEAR . 93 EOCODE ‘ w0
EXAMINER(S) 8. //e:dfl 5. Cuper D Svoboags - ‘ : =
PNC - - CT . , »
“SITE . = - ' .STATE__m7  COUNTY BE4y - -

©. PURP____ PREC.S QUADNAHE Bu-Mk Beleheld 130 QUADCODE 4S134 1,
1S T/ |FWR/2[, S/ SUkS/ N /4 COMMUNITY SIZE (acresk. 5 fotz/
PLOT TYPES 5. fadiusPLTRL, PLOT W__ SURVEY

- PHOTOS__Acwss plof—

DIRECTIONS «—& /W4Ué€( /4Cadauu
: v

CONSERVATION RANKING

COND  Con:

VIAB . Com:
DEFN Com:
RANK Com:
MGMT: -
PROT:

ENVIRONMENTAL FEATURES

DL " . SOIL RPT .

SOIL UNIT -SOIL TAXON_Aishso/

PM____ - LANDFORM___ PLOT POS SLP SHAPE ASP
SLOPE $ _ () ELEVATION @532) EROS POTENT __~ EROS TYPE
HORIZON ANGLE ( ): N 3 W IFSLP IFVAL

SPFE .

GROUND COVER: __ S+__ G+__ R+ 1+ P W+ [ Mf 9 BU+ 7 0 - = 100%

DISTURBANCE HISTORY (type, intensity, freguency, season)-->

RIPARIAN FEATURES: Channel Width Channel Entrench - '
Surface Water Ht.Abv.H20 Dist. from H20

GENERAL SITE DESCRIPTION (landscape features and adjacent ct's)
This ﬂ/u/’”repf‘fjcrxh /e /ﬂ/m‘w plin i asistisbra  (ithis  He
r‘f‘</ulnq </~:»",(n/“-fz shrlb d!}’r‘/n;,!ﬂ of e poised 7/;,,
(,Jr)lc’l ies af— e ugper tad of Mavéu Me«dawss 7 fdditin Cogop ymtor
g;zjoec /-{e/a(w IS St/rsande < é. ¢ Cond - arnuii /aJ'rp;/( -
: /né/udmdé, arees of Clearcal 6wvi/4 Form /A((/ -4, v
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Figure 1.

OCULAR PLANT SPECIES DATA
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- PLOT NO. 92B/H05 -NO. SPECIES PNC
TREES Tot Cv__. . MHE__ FRBS Tot Cv_. . . MAt =
Tal Cv___ Med Cv___ Med Cv__ -Low Cv_ . ...
Low Cv_ - Grd Cv___ | CC o Gra Cv__ .--c-.. o} CC
T 1 PINGN - 1v / i F1: FPYLASA: -] T
T2 PiNCoAr decd ) 7 F2* LIGTEN -/ 7
- T3 ‘ / F 3_ SENnSPP _/ T
T4 / F 4 - AST ol -/ T
‘TS5 / F5° PoLocc Y 7
- F6s LUPL / 7
" SHRBS Tot Cv___ MHt_ F 7« FEFIGLA / T
Tal Cv._  Med Cv_ F 8 : -/
Ilow Cv.__ Grd Cv___ JCC F9 /
A ‘ F10 -/
S1 BETGLA / S jr1 /
S2_ S woL / ! F12 /-
S3_ SALPLA / f F13 /
S 4 LONCUE / 7 | F14 /
S 5_ UAcsco _/ 7} F15 /
S 6_ SAMEEY / T /
S7 / P /
S 8 / Se¢  EULT Idrr
S 9 / - /
510 / for_mofses: of” /
S11 / L /
Siz2 / areq @ sd¢ciment /
. ] 7 L4 J
GRAM Tot Cv___ .- MHt_ a0t Cimbined 1n /
Med Cv__ Low Cv____ < ' /
Grd Cv__ cc J1D fhat /
_ / ;
G 1_CARUTRK / g /
G2___CARCAN / T /
G 3__CARAM / P /
G4__ PoAPRA / 7 /
G5_ Lucammut.  / 1 /
G 6__ Al sch / / /
.G / /
G 8 / _
G 9 /
~.G10 / FERN Tot Cv. MHt  Med Cv__ _
Gli / Low Cv__ CGrd Cv__
Gl2 / BRYO/LICH Tot Cv__ :
COMMENTS (EODATA) -—>
(continued)
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COMMUNITY SURVEY FORM ‘m*ﬁls

B B 5/27/91

GENERAL PLOT DATA P

‘lDENTlFlCATION AND LOCATION . S TR By P Sk

. MANUAL. " UNITS _ ft _m

- PLOT NO. 4380 ~ MO N8 DAY 05 YEAR 93 - ~EOCODE T

- EXAMINER(s) ,(Lf/e“{c/ 5. amr 1 Svoboda - -
PNC_ 7 .- CT ‘

_SITE -~ .-~ ] . STATE M7~ COUNTY_£&4v .
PURP___PREC___ QUADNANE ___ QUADCODE_¥5//3GG -

IS T/ [#WR/ DS/ sw4S/mJ4/4 COMMUNITY SIZE (acres) ca. 5 Fotal
PLOT TYPES Sm.redws PLTRL, " 'PLOT W__° -~ SURVEY -~

PHOTOS  Acrwss p/Jf—' B

DIRECTIONS --2> /-/74J3(/ Meo /o-JS

CONSERVATION RANKING | | o

COND _ Com:
VIAB = Com:
DEFN _  Com:
RANK _ Con:
MGMT:
PROT:

ENVIRONMENTAL FEATURES

DL  ° . SOIL RPT

SOIL UNIT -SOIL TAXON Ausheso/

PM - LANDFORM " PLOT POS SLP SHAPE . ASP

SLOPE % O ELEVATION (530 EROS POTENT " EROS TYPE
HORIZON ANGLE (%): N E._S__ W IFSLP IFVAL__-
SPFE - : R ' '

GROUND COVER: S+ G+ R+ L+ FPPU+ T’M+ 9 BV+_| O = 100%

DISTURBANCE HISTORY (type, intensity, frequency, season) -->

é//:qf.x Fhe 7 //y’jﬁc/g Grote the mestowrs [fofe o1 Fhe -

fcc}m et~ ligh/- /mn/rmf(/ /A/rn.r:fy bur 170/— Plaetrerras
A4 ﬂ&ﬂ/_/gnr( . 7

~RIPARIAN FEATURES: Channel Width Channel Entrench
Surface Water Ht.Abv.H20 Dist. from H20

GENERAL SITE DESCRIPTION (1andscape features and adjacent ct's)

ﬁ/"—"?/fﬁ/"/L /cﬂ/umrfe 4 Scen Aary //éﬂ]"'édeC/(/‘loq
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L«/{/g:r‘ enet of— Aa. bee Meadow s
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S e SR K ot § T VRS .

PLOT NO. @3BL#nlo NO. SPECIES PNC -

-~ TREES Tot Cv___ 'MHt . | FRBS Tot Cv__ - MHE -
, Tal Cv___ Med Cv___ " - . Med Cv__. Low Cv__ - ..
“Low Cv___Gra cv___ | cc}. - - GrdCv__ - | -cc
T1 /- F1_ [pPPoL . / T -
T2 / F2_ P A _/ T
T 3 / F3_ . PoLycc / 7
T 4 / Fa4__ LICTEN =/ 7
- TS5 S F 5__SENINT / 7
: _ : ' F6_ EP)CLA / T
SHRBS Tot Cv_5 MHEt_ AF 7 AL 7RI /
. Tal cv___ Med Cv___ F 8 /
LowcCv __Grdcv___ |cc {F9 /
’ F10 /.
S 1 sAL woL / 3 F11l /
S 2 SpLpPLA / 2 F12 /
S 3__LoN CEE / T |F13 v
S 4 FETGLE / / F14 /
S5 SALGLY / F15 /
S 6 / : /
> S 7 / Sec Flfiof— letir £ /
S8 / /
S 9 / Molfes oF47¢a * /
S10 - / o /
S1i _/ $SOCC1meas G211 /
S12 / . v _/
’ - Cmbinzd 1n 1D s hate /
GRAM Tot Cv__ MHt ’ _/
Med cv___ Low Cv____ /
Grd cv___ ‘ . ce /
/
Gl CAL4Qu / £ /
G2 (ARCAN / £ /
G3__ CARur?® / £ /
G4  AGESCA / T /
G5_ 7 /
. ‘G 6 / /
G7 / /
G8 /
G 9 W
G10 / FERN Tot Cv___ MHt  Med Cv____
Gll _/ Low Cv__ Grd Cv__
G12 / BRYO/LICH Tot Cv___ .

COMMENTS (EOD2ATR) -->

Figure 1. (cdntinued)
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COMMUNITY SURVEY FORM  rwse

5/27/91
GENERAL PLOT DATA

" IDENTIFICATION AND LOCATION

MANUAL . UNITS __ft m

PLOT NO. 4384 07—' MO O DAY 05 YEAR 47 EOCODE %
EXAMINER(S) _g. Hadel ¢ (a-pes Q Svoboge
PNC ' CT
- SITE ' _STATE M7 _ COUNTY KE4V

PURP___ PREC___ QUADNAME 75//@1 Metq fa,4  QUADCODE 457//3(s (7
|$ T/ 1FWR/ 200S/ SW4S/ nwi/4 COMMUNITY SIZE (acres) ca. 5 Fofel
PLOT TYPES 5 . /4dras PLTRYL PLOT W__ - SURVEY '

PHOTOS Across s/ot—

DIRECTIONS —=> cuhee Meidooy
O’ .

CONSERVATION RANKING

COND _ Comn:
VIAB _ Com:
DEFN  Com:
RANK _ Com:
MGMT:
PROT:

ENVIRONMENTAL FEATURES

DL " . SOIL RPT . '

SOIL UNIT - SOIL TAXON A/shiol

PM - LANDFORM PLOT POS SLP SHAPE ASP

SLOPE $ O  ELEVATION (550 EROS POTENT " EROS TYPE
HORIZON ANGLE (%): N E S W IFSLP IFVAL

SPFE -

GROUND COVER: ~_ S+| G+ R+ L+ (b W+ PM+ ) BV+ | O - = 100%

DISTURBANCE HISTORY (type, intensity, frequency, season)-->
[vesrFo el 'I‘”fm//c /'PM/[/’U af‘ Fhis bsbifer—

o /mole Thaa Gay 4/’&/ Ciflan? Tiegi T /IJG‘\/}, CXC’////”/J
RIPARIAN FEATURES: annel Width hannel Entrench )
Surface Water Ht.Abv.H20 Dist. from -H20

GENERAL SITE DESCRIPTION (landscape features and adjacent ct's)

Graminy 1[6)4 bebe f2f~ Ar~Fhe Horfl a4 f’;‘(»
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OCULAR PLANT SPECIES DATA i P1tIDL

PLOT NO. 43K:)0%  NO. SPECIES PNC
TREES Tot Cv__ MHt FRBS Tot Cv__ MHt .
Tal Cv___ Med Cv_ " Med v Low Cv___ . .
Low Cv_  Grd Cv__ cc Grd Cv__ cc
T 1 / F1 GFuMAC— / T
T2 / F2_ SENINT / J
T3 / F3 AsrroL / 7
T 4 / F4_ SAXSAP -/ T
T5 / F5  GaL 7RI / T
~ F6 LPIGLA / 7
SHERBS Tot Cv____ MHt F 7 / .
Tal Cv___ Med Cv___ |- F 8 /
Low Cv_ Grd Cv____ | CC F 9 /
' F10 /
S 1S4/ GEY / T jFi1 _/
S 2  [LoNUE /- 7~ | F12 )/
S 3 / F13 /
S 4 / F14 /)
Ss / F15 )/
S 6 / /
S 7 / /_
s 8 / Sce fflicf Jibler /
S9 / - : /
510 / for malter of gres /
s11 / - /
S12 / SPecimens gif /
. ! 1% /
GRAM Tot Cv__ MHt Cmbaod i1 12 phise [/
Med Cv___ Low Cv__ ’ /
Grd Cv____ ' cc /
' /
G1_CAR U7 KR / 9 /
G2 CARUN / 2 /
G 3  44LKSC4 / T /
G4_ _Alo FPRA / 7 /
GS_CALINE / P Vi
G 6 FR)FPoL / T /
G7__ foA Y / T /
G8__ CARANU / 7
G 9 /
G10 / FERN Tot Cv_ MHt  Med Cv__
Gll _/ Low Cv___ Grd Cv___
G12 / BRYO/LICH Tot Cv__ .

COMMENTS (EODATA) ——>

Figure if (continued)
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Northwest Resource Consultants

Natural Resources & Socioeconomic Consultants
835 Eighth Avenue

Helena, Montana 59601

(406) 442-2889

R esource

Ms. Bonnie Heidel

Botanist

Montana Natural Heritage Program
P.0O. Baox 201800

1515 East Sixth Avernue

Helena, MT. 59620-1800

Dear Bonnie:

I locked at your moss specimens and was able to determine most to the
species level. Two of your sites are very interesting bryologically -
Maybee Meadows and Meadow Crecek. I would like to collect these sites more
thoroughly as there shauld be several other species present that often are
found in the same habitat. I hope that I did not screw-up in not
recording each collection to specific plot. I did not realize that many
specimens were labeled an the bag witnh a separate plot mumber; rather, I
lumped all specimens to a given site (e.g., Maybee Meadows). If you would
like additional information on the ecology or distrilution of your
specimens, do not hesitate to contact me. I saved the more interesting
collections for submission to MONTU or some other herbarium.

Lost Trail Bog
Calliergon stramineum (subplot #2)
Calliergon stramineum (subplot #6)
Drepanocladus fluitans (subplot #3)
Sphagnum fuscum (subplot #2)
Calliergon stramineum (subolot #4)

Maybee Meadows
Calliergon giganteum
Aulacamium palustre
Hypnum pratense
Polytrichum strictum
Bryum caespiticum
Drepanocladus fluitans
Sphagnum nemoreun (? this sesrns anaraious)
Sphagnum warnstorfii
Bryum sp.

Sphagnum fuscum
Tanenthypnun nitens
Plagiamium venustum

Moose Park
Polytrichum juniperinum



Neihardt
Tortula ruralis
Polytrichum juniperinum
Brachythecium albicans

French Creek
Cratcneuron canmutatum
Aulacamium palustre
Leptobryum pyriforme

Kings Hill
Bryum caespiticium

Russian Creek
Brachythecium albicans
50

Creek
Calleri giganteum
adus capillifolius

Tamenthypnum nitens
Meesia triquetra
Aulacamium palustre
Sphagnum fuscum

I would be happy to lock at other collecticns, particularly those fram
fens and bogs.

Sincerely,

oce C. Elliott



PLANT SPECIES OF SHOOFLY MEADOWS BOTANICAL AREA

Lolo National Forest
Missoula Ranger District
June 1, 1992

Shrubs

Kalmia microphylla
Ledum glandulosum
Salix bebbiana
Vaccinium occidentale

Graminoids
Calamagrostis canadensis
Carex aquatilis

Carex buxbaumii

Carex limosa

Carex paupercula

Carex rostrata

Carex vesicaria
Dulichium arundinaceum
Eleocharis pauciflora
Eriophorum chamissonis

Forbs

Aster occidentalis
Potamogeton gramineus
Potentilla palustris
Scheuchzeria palustris
Spiranthes romanzoffiana

Mosses
Sphagnum fuscum
Sphagnum riparium

Small-leaved Laurel
Labrador-tea
Bebb Willow
Western Huckleberry

Bluejoint Reedgrass
Water Sedge

Buxbaum’s Sedge

Mud Sedge

Poor Sedge

Beaked Sedge

Inflated Sedge
Dulichium

Few-flowered Spike-rush
Chamisso’s Cotton-grass

Western Aster
Grass-leaved Pondweed
Purple Cinquefoil

Pod Grass

Hooded Ladies-tresses



TABLE 2

SPHAGNUM COMPOSITION OF MONTANA BOGS AND FENS

Species Site 1 | Site 2 | Site 3 Site 4 ‘«siw&- Site 6 | site 7 | Site 8 Site 9 Site 10 | site 11 | Site 12
Sphagmum_anqustifolium X X X

R S, caplllaceum
S. centrale
|-5. compactum X
S. contartum .

fatum X

S. qilrgensohnii X
S, magellanicum
S, mendocimm X
S._pemareum
S, platyphyllum X
'S. riparium s
S, nmil X
S. squarrosum
S, _subsecundun X X X_ : X
S, tares X X X X X
S. warnstorfii X X X

=
¢
>

Logend: Site 1 - Skull Creek Mea 8i{te .5 w.5hoofl .xw ~Countyy’ Site 9 ~ McGea’s Meadow (@
site 2 - ‘g Frog Pord sms-smep%amnnﬁgmunmgﬁy) SimlO—Jdm'BIA)wGAP)
Site 3 ~ es-Mt, mith rbagher ; Site 7 - macier (QP) Site 11 - Akai Luka ( 2}@
Site 4 - Mud Lake-Ska ass” (Granite ) Site 8 ~ F (QNP) Site 12 - Aair Ridge Bog }




APPENDI X 4. OCCURRENCE RECORDS OF NORTHERN BOG LEMM NGS TRAPPED | N
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010 Synaptomys borealis



Scientific Nane: SYNAPTOWS BOREALI S
Comon Nane: NORTHERN BOG LEMM NG

d obal rank: Gb Forest Service status: SENSI TIVE
St at e rank: S2 Feder al St at us:

El enent occurrence code: AMAFF17020. 010
El enment occurrence type:

Survey site nanme: WOOD CREEK
EO r ank:

EO rank conmment s:

County: LEW S AND CLARK

USGS quadr angl e: WOOD LAKE

Townshi p: Range: Section: TRS comments:

020N 010w 26
Precision: S
Survey date: 1993 08 31 El evation: 5590
First observation: 1993 08 31 Sl ope/ aspect :
Last observation: 1993 08 31 Si ze (acres): 2
Locati on:

ROCKY MOUNTAI N FRONT. FROM AUGUSTA GO WEST CA. 25 M LES
ON FS RD 235 TO THE BRI DGE OVER MULE CREEK. PARK AND WALK
SQUTH CA 200m CROSSI NG WOOD CREEK, TO SI TE.

El enent occurrence dat a:
SI NGLE FENVALE ( PERFORATE, NON LACTATI NG CAUGHT DURI NG
114 TRAP NI GHTS.

Ceneral site description:
A FEN MEADOWBEAVER POND COVPLEX. BEST HABI TAT AREA | S
CA. 25 x 300mW TH SVALL, SCATTERED SPRUCE, BOG Bl RCH,
W LLOAS AND GROUND COVER OF THI CK MOSS ALONG SCQUTH
EDGE OF AREA;, REST OF AREA | S MARG NAL. SURROUNDI NG
TI MBER HAS HAD SELECTI VE CUTTI NG BEAVER ARE NOT
CURRENTLY PRESENT. RI PARI AN AREA ALONG WOOD CREEK
JUST EAST OF SI TE | S BADLY OVERGRAZED.

Land owner/ manager :
LEW S & CLARK NATI ONAL FOREST, ROCKY MOUNTAI N RANGER
D STR CT



Comrent s:
PLANT SURVEY CF SI TE WAS CONDUCTED BY S. V. COCOPER ON 8
SEPTEMBER 1993.

| nformati on source: REICHEL, J.D. AND S. G BECKSTROM 1994.
NORTHERN BOG LEMM NG SURVEY: 1993. [ UNPUBLI SHED REPORT I N
PROGRESS] MONTANA NATURAL HERI TAGE PROGRAM  HELENA, M.

Speci nens: to be prepared



e — fﬂmww:“@teisa?sf»;; i
; \\ 7 \%////\ ; == i i
NN )
o RN Z V)
=@ /
|

/7
= \\\
y 4
i
e
= -

ERRENG <
2\

|
7

77,

i

i

- i

L

@ i
Q 3

D)

|

o
o

«
i)

o

o

o
=
U}
o

3
1m
o
[
)
Q
w
o’
[Fp)
™~

011 Synaptomys borealis



Scientific Nane: SYNAPTOWS BOREALI S
Comon Nane: NORTHERN BOG LEMM NG

d obal rank: Gb Forest Service status: SENSI TIVE
St at e rank: S2 Feder al St at us:

El enent occurrence code: ANMAFF17020.011
El enment occurrence type:

Survey site nanme: LOWNER CODY LAKE
EO r ank:

EO rank conmment s:

County: LI NCOLN

USGS quadr angl e: Rl CHARDS MOUNTAI N

Townshi p: Range: Section: TRS comments:

029N 028W 06 NV NV
Precision: S
Survey date: 1993 06 16 El evation: 4700
Fi rst observation: 1993 06 16 Sl ope/ aspect :
Last observation: 1993 06 16 Size (acres): 6
Locat i on:

FROM LI BBY DRI VE EAST ON HW 37 CA. 12 M LES; | MVEDI ATELY
AFTER CRCSSI NG THE KOOTENAI TURN RI GHT OF FS RD 530;

DRI VE SQUTH FOR CA. 9 M LES TO FS RD 4596. TURN LEFT AND
A UP CA. 7 M LES TO TH RD CRGOSSI NG OF CODY CREEK, SITE

| S VI SI BLE ON THE LEFT. PARK AND WALK 50m EAST OF RQAD
TO SI TE.

El enent occurrence dat a:
4 MALES (2 SCROTAL, 1 SVALL JUVENI LE) CAUGHT DURI NG 96
TRAP NIl GHTS; CAUGHT ON SOUTH AND EAST SI DES OF LAKE.

Ceneral site description:
A POND FEN COVPLEX. POND | S BORDERED BY A 10m W DE AREA
OF GRASS/ SEDGE W TH THI N SPHAGNUM COVER. THIS IS
SURRCUNDED BY A 10 20m AREA OF THI CK SPHAGNUM BOG
Bl RCH AND SUBALPI NE FIR. POND | S DEEP (TO 4n). ADJACENT
FOREST | S DOM NATED BY SPRUCE, WESTERN LARCH AND DOUG_AS
FIR

Land owner/ manager :
KOOTENAI NATI ONAL FOREST, FI SHER RI VER RANGER DI STRI CT



Comrent s:
SITEIS WTH N USFS MANAGEMENT AREA 13 (OLD GROMH) AND
NOT SCHEDULED FOR HARVEST. PLANT SURVEY OF SI TE WAS
CONDUCTED BY S. CHADDE ON 17 AUGUST 1993. NO SU TABLE
HABI TAT FOUND DOMNSTREAM  UPSTREAM WAS NOT SURVEYED
BUT Al R PHOTOS SHOWNED LI TTLE, | F ANY, SU TABLE HABI TAT.

| nformati on source: REICHEL, J.D. AND S. G BECKSTROM 1994.
NORTHERN BOG LEMM NG SURVEY: 1993. [ UNPUBLI SHED REPORT I N
PROGRESS] MONTANA NATURAL HERI TAGE PROGRAM  HELENA, M.

Speci nens: 2to MBU;, 2to UM



USGS Sunday Mountain

7.5"

012 Synaptomys borealis



Scientific Name: SYNAPTOWS BOREALI S
Common Nane: NORTHERN BOG LEMM NG

d obal rank: Gb Forest Service status: SENSITIVE
St at e rank: S2 Feder al St at us:

El enent occurrence code: AVMAFF17020.012
El ement occurrence type:

Survey site nane: SUNDAY CREEK SI TE 1
EO r ank:

EOrank comment s:

County: FLATHEAD

USGS quadrangl e:  SUNDAY MOUNTAI N

Townshi p: Range: Section: TRS coments:
033N 025W 25 SWMISW; 26 SE4SE4

Precision: S

Survey date: 1993 08 27 El evation: 4220
Fi rst observation: 1993 08 27 Sl ope/ aspect :
Last observation: 1993 08 27 Si ze (acres): 21
Locati on:

SALI SH MOUNTAI'NS.  FROM STRYKER TAKE FS RD 315 SOQUTHWEST
CA. 6 MLES TO I NTERSECTI ON W TH FS RD 3791. CONTI NUE ON
FS RD 315 FOR 0. 8 M LE; PARK AND WALK SQUTH 0.1 M LE

( CROSSI NG SUNDAY CREEK) TO SI TE.

El ement occurrence dat a:
ONE ADULT MALE CAUGHT DURI NG 46 TRAP NI GHTS. NMAY BE PART
OF A SI NGLE LARGE OCCURRENCE, ENCOVPASSI NG MTHP RECORDS
6 AND 12 14.

Ceneral site description:
A RELATI VELY OPEN FEN STREAM BEAVER POND COVPLEX. BEST
HABI TAT | S I N AREA 100 x 300mW TH LARGE SPHAGNUM MOUND,
BOG Bl RCH, SMALL MEDI UM SPRUCE AND DWARF W LLOW  AREA
| S VERY WET, W TH STANDI NG WATER BETVEEN MOUNDS.
CLEARCUT ON THE HI LLSI DE ABOVE SI TE, EXTENDI NG | NTO THE
Rl PARI AN AREA. CURRENT BEAVER USE; ADJACENT MEADOWI S
BADLY OVERGRAZED.

Land owner/ manager :
PRI VATELY OANED LAND (| NDI VI DUAL OR CORPORATE) KOOTENAI
NATI ONAL FOREST, FORTI NE RANGER DI STRI CT



Comrent s:
BOUNDARY UNCERTAI N, SI TE MAY BE ON BOTH PRI VATE AND
KOOTENAI NATI ONAL FOREST LAND. MAPPED PO NT | S
CAPTURE SI TE

| nformati on source: REICHEL, J.D. AND S. G BECKSTROM 1994.
NORTHERN BOG LEMM NG SURVEY: 1993. [ UNPUBLI SHED REPORT I N
PROGRESS] MONTANA NATURAL HERI TAGE PROGRAM  HELENA, M.

Speci nens: to be prepared
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Scientific Nane: SYNAPTOWS BOREALI S
Comon Nane: NORTHERN BOG LEMM NG

d obal rank: Gb Forest Service status: SENSI TIVE
St at e rank: S2 Feder al St at us:

El enent occurrence code: AMAFF17020.013
El enment occurrence type:

Survey site nane: SUNDAY CREEK SI TE 6
EO r ank:

EO rank conmment s:

County: LI NCOLN

USGS quadr angl e:  SUNDAY MOUNTAI N

Townshi p: Range: Section: TRS comments:
032N 026W 12 N2SE4

Precision: S

Survey date: 1993 08 29 El evation: 4680
First observation: 1993 08 29 Sl ope/ aspect :
Last observation: 1993 08 29 Si ze (acres): 5
Locat i on:

SALI SH MOUNTAI' NS. FROM STRYKER TAKE FS RD 315 SOUTHWEST
CA. 14 MLES TOCA 1 M LE BEFORE | NTERSECTI ON W TH FS RD
3708. SITE IS VI SI BLE JUST OFF ROAD ON THE RI GHT ( V\EST) .

El enent occurrence dat a:
ONE ADULT MALE CAUGHT DURI NG 46 TRAP NI GHTS. MAY BE PART
OF A SI NGLE LARGE OCCURRENCE, ENCOVPASSI NG MITHP
RECORDS 6 AND 12 14.

Ceneral site description:
SI TE ADJO NS AN OLD BEAVER AREA W TH THI CK SEDCGES, GRASSES AND
W LLOWVBUT NO SPHAGNUM SI TE BORDERS THE BEAVER AREA TO THE EAST
AND WEST BY SEEPS AND SPRI NGS, W TH SPHAGNUM VAT, BOG Bl RCH,
SEDGES AND SPRUCE.

Land owner/ manager :
KOOTENAI NATI ONAL FOREST, FORTI NE RANGER DI STRI CT

Comrent s:
PO NT MAPPED | S CAPTURE SI TE; | MVEDI ATE HABI TAT (CA. 50 x
20m EAST SI DE, 150 x 50mWEST SI DE) CONSTI TUTES
OCCURRENCE.



| nformati on source: REICHEL, J.D. AND S. G BECKSTROM 1994.
NORTHERN BOG LEMM NG SURVEY: 1993. [ UNPUBLI SHED REPORT I N
PROGRESS] MONTANA NATURAL HERI TAGE PROGRAM  HELENA, M.

Speci nens: to be prepared



USGS Sunday Mountain
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Scientific Nane: SYNAPTOWS BOREALI S
Comon Nane: NORTHERN BOG LEMM NG

d obal rank: Gb Forest Service status: SENSI TIVE
St at e rank: S2 Feder al St at us:

El enent occurrence code: AMAFF17020.014
El enment occurrence type:

Survey site nanme: PAUL CREEK
EO r ank:
EO rank conmment s:
County: FLATHEAD
USGS quadr angl e:  SUNDAY MOUNTAI N

Townshi p: Range: Section: TRS comments:
033N 025W 27 N2; 26 NW;, 22 SE4ASWM

Precision: S

Survey date: 1993 08 29 El evation: 4400 - 4480
First observation: 1993 08 29 Sl ope/ aspect :
Last observation: 1993 08 29 Si ze (acres): 58
Locati on:

SALI SH MOUNTAI NS. FROM STRYKER TAKE FS RD 315 SOUTHWEST
CA. 7 M LES TO | NTERSECTI ON W TH FS RD 3525; TURN Rl GHT
AND GOCA. 1.3 MLES. SITEIS VI S| BLE ON THE LEFT
(SOUTH) .

El enent occurrence dat a:
ONE ADULT FEMALE ( PERFORATED) CAUGHT I N 215 TRAP NI GHTS.
MAY BE PART OF A SI NGLE LARGE OCCURRENCE, ENCOWMPASSI NG
MIHP RECORDS 6 AND 12 14.

Ceneral site description:
HABI TAT FOR LEMM NGS APPEARS ONLY FAI R. BEAVER POND FEN
MEADOWCOVPLEX. AREA VERY WET, W TH THI N, SCATTERED
SPHAGNUM MOUNDS, BOG Bl RCH, SEDGES, AND SOVE SPRUCE.
HUGE AREAS UPSLOPE HAVE BEEN CLEARCUT, | N SOMVE PLACES
DOM | NTO THE RI PARI AN AREA.

Land owner/ manager :
KOOTENAI NATI ONAL FOREST, FORTI NE RANGER DI STRI CT



Comrent s:
PO NT MAPPED | S CAPTURE SI TE. AREA LACKED BEAVER DURI NG
SURVEY | N 1992 AND WAS MJUCH DRI ER OVERALL W TH SPHAGNUM
BROWN AND DYI NG DEAD OVER MJUCH OF THE AREA. AREA SEEMS TO
BE RECOVERI NG W TH RETURN OF THE BEAVER

| nformati on source: REICHEL, J.D. AND S. G BECKSTROM 1994.
NORTHERN BOG LEMM NG SURVEY: 1993. [ UNPUBLI SHED REPORT I N
PROGRESS] MONTANA NATURAL HERI TAGE PROGRAM  HELENA, M.

Speci nens: to be prepared
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