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Flgure I --- A lltter of ten mugkrats

whloh were photographed. on June 30th, at

Pruden Bay Statlon, Netl-ey Marsh. Thelr

average total bod.y length wa.s epproxlmately

135 mn. whlsh placed. them at s1x öays of

age. The anlnalg have been taggeiL for
experlmental purpoÍteg.





FOREWORD

The early fur trad.e furnlghed. the etlmulue for ex-
ploratlon and. the subsequent eolonlzatlon of the North Anerl-
oan eontlnent.

frProbably the old.est lnd.uetry ln the ¡corl-d.

Tras the taklng of fure for elothlog; aborlglnee
the world. over h¿ve been d.epend.ent upon fur anl-
mals for agee. The early lnvaders of North An-

erlca pushed. lnto the fr-est for fure. If one re_

vlewe the hletory of Nonth Anerlca, be soon

learng that not go1d., agrlculturaL lande, or
tlmber attraeted. the ha'rdy adventurers, but ra-
ther the claLms of the fur trad.e. r (Hamll_ton, Lg3¡g,)

The fi¡r traöe of 0anad.a plays an lmportant role 1n the eco-

nomlc etatue of thle country. A large popuratlon of North-
ern 0anad.a ls prlmarlly d.epenilent upon the fur bearlng anl-
malg. Approxlnately 60,000 Eeklmos and. 20,oo0 rnd.lane are

eupported. largely by the fur lnd.ustry. These natlves cen-

not subslst on agrlculture d.ue to the uneultabltlty of the

soll- and. areo þeeause of thelr nonad.lo nature. slnce there
exlets a sufflclent natlve populatlon ln canad.a to secure

all the furE thåt ean be marketed., oertaln restrlctlons have

been pJ-aeed. on the number of whlte trappers.
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Wlth the lnoreaelng'ôemand for fure, many of the

fur - bearlng speeles hsve been trapped. very heavlly result-
1ng ln a gerloug d.eereage ln thelr numbere. If the cond.ltlons

of the habltat beoame severe, the outcome would. have been ex-

termlnatlon lf congervatlon measures rüere not brought lnto
funotlon. The purpose of management ancl regultlon le to per-'

manently malntaln the fr¡r eupply on a sustalned. - yleld. basle,



INTRODUCTIOS

Tota1 Canad.lan Fur Frod.uctlon

The twenty two fur-bearlng anlnale of Canad.a are

mostly carnlvorous nammalg but aleo ,lnctrud.ed. are two rod.ente

of great lnportance. The latter are the beaver and. the mush-

rat. The total- Canad.lan fur prod.uctlon d.urlng the season

L9l+7/48 end.lng June 30th, le shown ln Table I. Thle erop was

worth over 32 nllLlon d.oLlars. Therefore the Oanad.lan fur
lnilustry le of conslilerable va1ue.

Muskrat Fur Prod.uetlsn

Tho rbanner of the fur traiteF &s formerly held. by

the beaver, has Long elnee þeen replaeeit by the muskrat. Ite
broail. d.letrlþutlon and. enormous numbers as weLl ae lts gneat

vereatlllty whlch hes enabled 1t to ¡rlthstend. prolonged. heavy

trapplng and. the severe fluctuatlons of lte habltat have mad.e

thle anlnar one of the most lmportant epeeles of the fur trad.e.

It ls trapped. ln Alaska, Canad.a, and. Ln 47 stateg. Loulglana

ls þy far the greateet prod.ucer and. eupplles approxlnately e1x

nllllon pelte yearly. The total North Anerlsan pnod.uotlon

exeeed.s 10 mllllon mugkrat pelts annually.

0anad.lan prod.uetlon of theee pelts anounted. to over

3.5 nlIllon d.urlng the season L9li-7/+8 end.lng June 30th. TaþLe

I states that thelr worth exceed.ed. 9.5 mllllon d.oll&rs. Tble

sane table aleo ghons that the nuskrat Ls the moet abunêant

and. the nost val-uable fur bearer 1n eonparleon to any of the



other Epeclee whlch

tutes approxlnately

d.lan fur revefiü€.

-l+-

obtalned. from tbe wlLd.. It constl-

of the total value of all the Cana-

are

3Ùft

Tab1e II, hss all the terrltorles of Canad.a arranged.

ln thelr oriler of, lnportance wlth respect to her muskrat fur
prod.uctlon. Manltoba, ln the season !91+71+8 end.lng June 30th,

surpassecl all the other reglons ln her yle1d of, nuehrat furs.

The nunber of raw pelts taken ln Manltoba from tbe

season L942/L+3 to the eeas on L9l+8/L+9 end.lng Mareh 31st le

shoun ln table III. The total araount of pelts croppeô ln
thls provlnce d.urlng the season L9l+8/49 was approxlnately L.67

n1111on. The nuekrat furnlgheÖ over 930rO0O of these pelts or

øl-lghtly less thsn 56ft of tlne total catcb. These furs proê,-

uceô 4 revenue exceeölng 1.25 mllIlon öollars. The total val-

ue of the fure for the seasoR LgL+8/t+g end.lng March Jlst, as

shown by table IV, was over 2,J mI3.J-lon dollâtrs. Therefore

the nuskrat constltntes alnoEf 50fr of the total Canaitlan fur
oateh revenue. The muskrat forned. not only the maJorlty of,

the pelts taken fron the wlId, ln Manltoba but also the great-

eet retunn for any one speeles.

The abund.anoe and. the pelt value of the muekrat d.o

not remaln statlonary. Tablee T and VI show these fluetua-
tlone. Durlng tbe past season, the muskrat populatlon has

reached. alnost another all tlne hlgb ln Manltoba. The



TAELE I
TOTAL CA,NADIAN F'{IR PRODUCTION

seagon Lgtl?ft+8

Klnd,
No. of Pe1tg

Ranch
Wlld. Llfe raleed.

Total
Valtre
of PeLts

Average
VaIue
per Pelt

OAN.A,DA

Badger l r9?\
Beal, whlte 2l+6
Bear, not epeclf,led. 9ZZBeaver L35'629
Çat, d.omestlc
Coyote or pralrle

wolf
Ermlne (weasel) ---
Fleher

$ r.,380 $
6,530
2,257

4,382,21+L
L6

6t+,287
1,201 ,27r

L02 ,230
739

3t+,775
36,7L6

660,tt+7
L20,851t

t,583, o06
25t+,LL9
6L6,zto

LtSg
L28, L88
¿rr5,898
658,507

tLl,426,07?

g ,5L8, 06¿+

10
?96,t+10
57,320
6j ,062
L2 

'7?0L,577,887
3,490
3,539
l+ , 06l+

L.33
26.511
2.73

32,3r
0.523r

2L,728
528,029

2,788
Fltch
Fox, blue --------- 606
Fox, cross 5 r77L
Fox, platlnwn
Fox, reö ---- 46 

'Lql+Fox, slLver 1,085
Fox, vahlte-narked. -
Fox, whlte 55,351þ
Fox, not speclfled. 1q9
Lyni -------- 6,582
Marten L5,O5I
Mlnk, mutatlon
illnk, stand.aril 92 rLgl

Muskrat 3,569 ,]-57

Nutrla
Otter J-I,97l+
Rabblt ---- 124'801
Raccoon 2lI rl92gkunk L9,096
Squlrrel 2,5t+3,798
wiLd CIat L,265
ffolf L,23L
lfolverlne ----- l+52

35
23]-

L,579
785

30,Lt33
370

L27 ,3OO
19 ,7q9

69
2Ð

2.98
2,27

36.2L
3.20

15,92
5.60

2L.69
2.6A

L2.33
].'2.81+
LL.12

3.1+o
19.48
27.56
20. 01
L6.?7

2.67

39
32,903

529 ,4L2

22

?1r3,026 32,?32 ,992

1.25
24.75

o.!+6
2.60
Ð.67
0.62
2.75
2.87
8. 99

TorAL T ,2O9,L20

(Flguree obtalneit from the
Dsñlnlon Bureau of Statletlcs)



TABLE IT

CANADIAN MUSTCBAT FUR PRODUCTION
Season LgLþ?/t+8.

Terrltory
Number

of Pelts
(rllr.ô )

Total
Va].ue

Average Per
Pe].t

Manltoba ------
0ntarlo

Saekatehewan ----
Alberta

North Ï¡fest Terrltorles

Q,uebee

Brltlsh Co1umbla

Nova Scotla

Tukon Terrltorles
New Brunswlck

Prlnee Edward. IsLand.

I rOOI+,762

962,490

sLO,730

t+63,L93

395,992

161, 101

67,LgL

50, 600

30,686

2r,299

1, 113

$2,7t2,857
2 ,58? ,tr?O

L,368,?56

t,097 ,767

g6t+,Zgz

tl9t+,973

L6l-,258

Lþg,270

73,6116

63,897

3,388

$e.zo

3. OO

2.68

2.37

2.30

2.70

2.1+0

2.95

2.1+o

3.00

3.01+

(Flgures obtalned. fron tbe Domlnlon
Bureau of $tatlstlee)



Weaeel

TABLE TII
nAl{ PELTS TAKEIN FROM rI{E WILD IN MANIT0M, Lgt+Z/Lt3 To L948/L+9

Specles

Squlrrel

Muskrat

Mlnk
Skunk
Badger

L942/t+3

Wolf, Ooyote
Wolf, Tlmber
Fox, Sllver.

rl-3, o8o t55,56?
326 ,203 228,803

Fox, Blue
Fox, Crose
Fox, Whlte

280,838

L8,356
22,839

725
t+,054

L943/44

tr'ox, Red.
ffoLverlne
Beaver
0tter
Flsher
Marten
Bear

58L,862

r9L+4/Lt5

Lyrx

e55
1þ

6,0?2
t+70

24, OLt'3

L2
Close0
L,?72

3L7
347
101
596

Jack Rabblt

2r,067
42,235
r, o4o
?,745

Raccoon

t24,8r5
L+45,2.L4

855,7211

L9t+5/46

r5
26

5

859
9

027
363
7L7

L2
248
816
t+90
269
L93
525

5,

24,

l-3,
1,

L}g ,613
300,81t7

g58,og9

12,801
l4,747

432
3, 8ol

51r
433

6
2,L07

29?
10,241

L2
9,057
1,804

31.5
2t3

7L
149

Ll+,821+

,338
,9BI

5L3
,295

565
523

4
,0'+2
311

,533
9

,399
,277
þ18
?-34

87
311

,886

L9Lt6/Lt?

?

1¿+

5
¿

14

r03,656
399,658

gog,692

L5,850
12,026

239
2,L32

403
258

23
1' ¿l3o
1,449
6,zTL

24
7,878
1,850

24
L5
37
27

9,729

L9t+7 /t+B

91,600
224,677

822,ggg

LB, 778
1,494

90
2,268

zr+7
20L

0

826
89

3,r?3
14

L2,443
2,093

50
97
38
20

7,998
28

1948/t+9

99,705
580,707

930,330

22,

L,

932
653

3t+
725
255
t65I
828
4?

836
L6

099
103
1t
18
44
7Lt'

760
56

2,

14,
2,

5,



TABLE IV

ESTIMATED VALUATIoN OF FüRS TAKEN FB.oM THE TüILD, L9L*7/t+8 ¿np L9t+8/L+9

Speclee

Weaeel
Squlnrel

Muskrat

Mlnk
9kunk
Bailger
Wolf, Coyote
Wolf, Tlnber
Fox, Sllver

Season
L9tl-?/t+8
Q,uantlty

Fox, BLue
Fox, Crose
Fox, Whlte
Fox, Led.
1¡folverlne

gL,600
2zI+,627

822,998

Beaver
0tter
Flsher
Marten

Eetlnateö
Valuatlon
tgltZ/tþ8

Bear
Lynx

18,
L,

2,

Jack Rabblt
Raceoon

778
)+9tþ

g0
268
zLrz
20t

2
826

89
L73

1,+
Lþ43

093
50
97
38
2o

998
28

$ 2L5 ,260. oo
ll+6 ,0¿10.05

21222,09þ.60

691+,786. gO

L rl20 .50
135.00

6,80¿l. oo
988. oo

1r005.00
20, 00

3,7L? .00
L r 2¿16.00
9,5]-9.A0

L&0.00
I+23 ,062.00

58, 60¿1. oo
l o5oo. oo
2,910.00

76.00
420.00

5,j.98.70
56.00

)t

l,2,
2,

7,

Season
LgL+8/t+g
Q,uantlty

99,705
58A,707

930,330

22,932
653

3t+
l,?25

255
ú5I
828

Lr7
2,836

t6
t4 , ogg
2,I03

L1
18
t+4

74
5,760

56

Estlnated.
VaLuatlon

L9Lþ8/,+9

$ tstt,5u2.75
t33 , 56?.6L

L,27/l+,552.10

6L9 ,161+. oo
326.50
ll4.20

ll,g:*?.So
I, 1¡t7.50

660.00
118.00

2 , ¿+84. oo
47o. oo

5,672.00
128.00

310,178.00
42, 060. oo

275.00
360. oo
88.00

888. 00
1, 728. oo

112.00

#i,?gt+,?01-,85
Ðeerease - 33fr

#z ,5 j2, 803.16



TABLE If

FUR PRoDucrIoN FRor{ ** *T!3el:äriä-iriåif,¡ Lorrr AND avERAeE pRoDncrroN,

Specles

Tfeage].
SqulrreL (7 years)

Muskrat

Mlnk
$kunk
Badger
WoIf,
ltiolf, Tlmber
Fox, SlLver

, Coyote

Elgheet
Prod.uotlsn

Number Season

Fox, Blue
Fox, Croee
Fox, Whlte
Fox, Recl'rüolverlne
Beaver
Otter
Fleher
Marten

l-55 ,567
580,707

(J yearø) ---

g58,ogg

Bear
Lynx

28,888
l+2,235

l,L+76
L3,056

565
985

23
6,ozz
8,397

,u,?bg
LL+ ,0gg
2,277

e53
2,J.9]-

598
2,39t+

14,886
56

Jack Rabblt
Raceoon (Z

t943/41l
t948/t+9

r9Lþ5/t+6

L933/3Lr
L943/Ltþ
L927 /28
1927 /28
r?L+t+/t+5
t933/3t+
:.9t+6/t+7
L942/+3
Lgzt+/25
L9t+3/+4
t93t/32
L948/t+9
L}L+L+/Lþ5
L925/26
L925/26
L928/29
1925/26
:-94t+/t+s
L9t+8/t+g

Lowest
Prod.uotlon

Number Seaeon

(J years )
years) ---

56,t87
zal+,6?T

2L3,866

L935/36
t947/48

t927/28

L927 /28
L9t+8/t+g

Seasong
tgttS/49
L9L+71+8
t928/29
r93t/32
L928/29
Lgt+8/49
L928/29
:-gltt+/45

Seaeong
t93t/32

Seagons
Seasong

l-gt+6/t+Z
Seagong

L9Lt8/49
L9Lr7/48

9,833
653

01oee0
L,725

zr+z
86

Average Prod.uetlon
Prod.uctlon Seaeon

L9t+B/t+g

795
t+z

2 r4L3
9

01osed.
7tt+

Glosed.
ÉLoeed.

37
Closed
5,760

28

L1L,Ltl+2
358,0L5

L+68,?oz

L6, 90
L3 ,66

gg,70'5
580,707

930,330

0
9
6
3
6
6
6

4,
47
þo
39
42

2,678
L,284
9,940

27
6,323
r,537

362
5t+2
t94
8t+2

Lo ,639
Ltz

22

I

,932
653

34
,725
255
t65

I
828
47

,836
16

,099
,103

11
18
4t+
7Lt'

,760
56

2

L4
2

5



TABLE VI

HIGHEST, LOWEST AND PBESENT AVERAGE VALUE OS' PELTS TAKEN FROM Tm WILD,
L928/29 ro L9t+8/49

Speelee

lf easel
Sqr.llrrel (7 years )

Muskrat

Mlnk
Skunk
Bailger
Tfolf, Coyote
lfo1f, Tlnber
Fox, Sllver
Fox, Blue
Fox, Croge
Fox, Ifhlte -
Fox, ReÖ ---

Iilghest

lfoLverlne
Beaver
0tter
Flsher
Marten

(5 years )

Bear
tynx

3.05
.80

Jaek Rabblt
Rsoeoon (2

9eagon

3.50

40. oo
3.95

30.00
20.00
L0.00

LL3 .50
51.00
7r.25
51. o0
3r,25
l-7.00
l+7,oo
3J-.75
68. oo
55.00
6.25

46.00
.85

L9t+5/L+6
L9t+5/t+6

L9t+5/46

L9Lt5 /L+6
L9t+3/t+4
1928/29
t928/29
:-gltt+/45
1928/29
1928/29
t928/29
L92B/29
L928,/29
LgLþ5/46
t9Lv5/Lþ6
1928/29
r9lt3l+t+
L9t+5/t+6
1928/zg
L9L+31+t+
L9t+5ft+6(5 years ) -

yearE) -----

Lowest

.t+6
.23

.l+l+

Seagon

4.96
.50

1.30
2.50
l+. oo
4. oo
6. oo
3.00

10.00
2.00
3.80
7.50
9.60

25).0a
1r-.30

.85
LL.L+2

.30

L932/33
Lgttg/49

L93t/32

L93L/32
:.9l'.8/Lt'9
rgt+8/+g
tgLtSl+g
L9t+7 /L+e
t948/t+g
Lgt+8/t+g
rgt+g1+g
l.9t+8/L+9
L948/L+9
L932/33
t93t+/35
t93r/32
tg48 /t+g
t93L'/32
t93L/3?
L93L:/32
l-gt+8/L+E

tgttS/t+g

r.55
,23

L.37

27.00
.50

1 .30
2.50
Lt .50
4. oo
6. oo
3.00

10.00
2.00
8.00

22,O0
20. 00
25.00
20. 00

2.O0
12.00

.30
2.00



rABtE VII
CAI,IADIAN PRoDüCTIoN 0F MUSKRAT RAIÍ fURg

Seasons L928/29 ra L9t+7ft+8

gEAgON NUMBER TOTAL VALT]E .AVERAGE VALI'E

L928/29
L929 / 30rnï/3t
L93L/32
L932/33
1933/3t+
L93L'/35
L935/36
L936/37
LeT?/38
t938/39
t939 /Lþ0
wt+o/4L
Lgt+l/t+2
L9t+2/t+g
L9t+3/LtLþ
L9+4/45
Lgt+5ft+6
Lgt+6/+7
L9t+7/L+8

21785,991+
2,L09,232
2,639,086
2,632,981+
2,?3L,1+90
2 ,538 ,565
L,983,7t+7
L,630,23L
L ,60? ,897
L,71þ8 1239
2,295,550
3,21+L,089
2,795 ,2L8
2,1+A8,1+36
2,068,1+68
2,038,868
2,377 ,629
3,1+?0,1+96
2,795,687
3,569 ,L57

3,921+,9/,+9
l-, 781 ,65L
2,ll+3, 148
1,¿+03 ,gg3
1,581 ,6O6
L,863,322
L,781þ,252
2 rrl+8 r6o5
2,250,97L
L,320,509
2,O\L,l+69
3,829,318
l+,990,762
L+ ,g5l+,501+
5,67t,910
Lt,65L!,61+L
6,zgg,ll11

rL ,L59 ,5A2
5 ,l+3]-,833
9,5L8,06t+

1.¿l1
o.8l+
0.81
ø,53
0,58
0.73
0.90
L.32
L.llo
a.76
0.88
1.L8
1.79
2.06
2.71þ
2.28
2.65
3.26
L.gt+
2.67

(Flgures obtalned. from
Donlnlon Bureau of Statlstlcs )
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numerleal lnoreaee ls however offset by a d.rop ln the pelt

value. Table VII lllustrates the fluctuatlong ln abund.anee

and. value of tbe total Oanad.lan Mr¡,skrat rav¡ fur prod.uctlon.

The laet reeord.ed. season of L947/t+8 enðlng June 90th, had.

the greateet muskrat oatch for e perlod of 19 years, Over

3.5 mlIllon muskrat peLts hsve been marketed d.urlng thåt sea-

eon yleLd.lng oyer 9.5 nllllon d.olLêre¡ Tblg etatlstleal sur-

rrey shor"e the lnportance of nuskrat fun proÖuctlon 1n Canad.a

as r¡ell- ae ln Manltoba alone.

ReÌtabl1l$atl_oa ProJ ects

In ord.er to malnteln the Canad.lan fur lnd.uetry ai a

hlgh oonetant Ievel., varlous government d.epartuents have pro-

ceed.ed. r¡lth the d.evelopment of narsh lands for the purpose of

fur proÖuctlon anö rehabllltetlon of the fur - bearlng speclee.

Varlous measures werê put lnto praetlce eE aR attempt to coun-

teraot the tenôency of these anlnale to d.ecLlne. The flret
nethod. whleT¡ resulted, ln suecese for gome of the fur - bear-

lng epeelee was a reoonetruetlve one. Fur farmg were brought

lr¡to large eeale proêuctlvlty ¡vltT¡ respeet to sueh anlmals ae

the fox and. the nlnh. Ai more recent d.evelopnent resul-ted. ln
fur rehablLltatton programs, wbere especlal-Iy the beaver and.

the nusknat are aotlvely aeslsted to lnereaee thelr nr¡sbers

ln thelr natural envlronment.

The flrst etep ln thle d.lrectlon ¡{as und.ertaken at

The Pas, Manltoba, ln conneotlon wlth the ret¡ebllltatlon of
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the nuskrat.

"Ln L932 --- 5L+,000 acres of land. rrere leaeed.

fron the government of that provlnce by pr1-

vate lntereste wlth the obJect of lnereaslng

the nuekrat populatlon by the eontrol of water

Levele on the narshes they onoe lnhaþlteil. n

In 1931 only L25 rate hscl been trapped fron tble area wh11e

Ln Lg3? approxlnateLy 60,000 pel-ts 'nere taken. Thls proJect

proved. that the mueknat populatlon couLil be restored by water

eontrol ne&sureg.

In 1934 the Manltoba Government, aesleted. by the

Donlnlon Government Etarted. a elmi.lar fur rehaþi.llte.tlon

eeheme on e area of L35r000 aer@s fornerly kno¡rn ae the

$unnerberry Gape Preserve. Slnoe that t1ue.....

aAd.rnlnletratlon e.nd. nalntenance oosts hsve been

fully met fron productlon and. the capltal oost

hss been offset by the fa"ct thåt 1,800 fanlllee
prevlously on rellef have been reetored. to a

self - suetalnlng baele.fl

A few years later, two areas totalllng 6801000 eeres bave been

ad.d.ed. to the orlglnal Sunnerberry proJect. Saskatchewan aleo

hae over 1r520r000 acres und.er slnlLar oontrol. Fur rehabll_-

ltatlon programs have met wlth some d.egree of euecese but
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varlous factore whlch eause eevere d.ecLlnee ln the anlmal pop-

ulatlons d.urlng certaln perlods of tlme have not as yet been

eradloatecl. These faetors partloularly affect the muskrat

numberg.

Fo rmer MaJtage-ng nt -Pgoeralts

In the past, ma.nagement programs had. concentrated.

on the followlng eontrols:
(a) Manlpulatlon of water levele as a means of

creatlng and. malntalnlng a eultaþle habltat.
(þ) Regulatlon of trapplng ln order to retaln a

sultable breed.lng gtock each ]reâ.ro

These orlglnal prograns ÌIere found. to be lnad.equate ln thelr

attempt at nalntalnlng muekrat proôuctlon on the hlgheet poss-

lbJ'e quantltatlve and. qualltatlve auetalned. þasle.

B I o 1 og1 eaLÞugf-eJ- P ro .1 e et

In the sprlng of lg,+7, the provlnelal government of

Manltoba broad.ened. Lts managenent progran þy lnltlatlng a

Blologleal Éh¡r'vey Party ¡yhlch was plaoed. r¡,nd.er the dlreotlon

of Dr. J. A. MeLEOD. Thls proJect hae been ln functlon every

summer slnce lts lntrod.uctlon.

The PJ'gÞ]em

In ord.er to acertaln the problems of maJor lnpor-

tenoc whlch affeot the muekrat populatliÐ.n, a d.etalled blo-

l-oglcal etudy of thle anlnaL and. lte T¡abltat wae und.ertaken.
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lhe obeenratlons Tpve þeen lntegrated' tn two large sets of

complex, Oynanlcally oppoeed. faetors. llhese two groups ot

faotore, d.epend.lng on tbelr relatlve magnltud.es, are respon-

elblo for the d.enelty of the nuskrat populatlon'

Those factors l¡hloh tenÖ to lncreage the populatlon

fsrm lte blotlc potentlal. Oppoelng the latter ls a group of

fsetore whleh tend.e to ôecrease thls same populatlon' Eheee

faetorg form th,e anlna].rg envlronmental reslstance. lfhen both

of tbe groups are equaL, the populatlon, re¡¡alns statlonary'

If the blotlc potentlal exceed.g the envlronmental reslstanee,

the po¡lulatlon lnereageg. But when the envlronnental reslst-

ênce le greater than the blotle potentlal, the tsuskrat popuLa-

tlon wlLL d.eorease untll that reglstanee le red.uced. or other-

¡ulse the anlnale r-flil. be und.er a threat of, conplete exterml-

natlon.

The work of the past few summers hse enabled. a d.e-

talled. oþservatlon of certaln trend.e whlch serlouely lnflu-

enoe the nuekrat populatlon. Metbod's of controlllng unfavor-

able eba,lng oî eventE are d.lecueeect. Thege nethods may be of,

lnneôlate and. fr¡ture uge for manag@Bgnt technlqueg nhen the

rouskrat and. lte h,abltat are subJected' to stlll Inore lntense

rehaþl]-ltatlon ProJeets.

Derlvatlon of Oonnon Nane

The muskrat hes strongly d.eveloped. perlneal gLands
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whlch illscharge d.urlng the perlod. of sexual excltement prod.-

uelng a strong musk od.or. Thle cT,eracterletlc has furnlsheil

the musk preflx of lts name.

Orlglnally thle anlnal was ealleil the Mueq]þgh by

tbe Oree Initlans. Thls neme stlll perelsts ln the Lond.on fur

marketg.

rfhe flret publlehed d.escrlptlon of the

muekrat le to be found ln rA map of Vlrglnla,

wlth a Descrlptlon of the Country, the 0onmo-

d.ltles, Peop1e, Government and Rellglon Wrltten

by Oaptalne 9m1th, sometlmes Ëovernour of the

Country.rr The author was none other than Cap-

taln John Snlth whose name 1g go Öranatloally

aesoclated. ln early Amerlcan hlstory wlth that

of the Ind.lan malden Foeohont&g. r (Arthun, L928)

The captaln wrote Ln L6l2 and. compared. the anlmal to the water

rat ln lts form and nature but wlth an exceeô1ngLy strong

smeLl of mugk.

The name flMugk Ratrr has been traceil back as far as

L635. .Apparently thls Chrlstenlng was perforned by a Jesult

father ln Suebeo. Father LeJeuners dlary contalned. the French

term Rat nuque whleh ln Engl-leh free trans]-atlon lmplles the

nane by whleh the anlnal le conmonly caLl-ed. tod.ay. Thls sanê

man wrote the fol-lowlng ln 1656¡,
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rrÎhere are founil ln these reglons of Anerlca

anlmale to whlsh the French have glven the name

of Musk Rats, because ln truth they resemble tfÞ

rate of France -- except tfiat they are much 1ar-

ger -- and. emell of musk ln the Sprlng. fhe

French are very fonô of thls odor; the gavages

d.lellke lt ag lf lt were a eteneh. r

(Jesult Relatlone, L&9? - LgOI)

Taxononv of the Muskrat

the nuskrat 1e a mammal belonglng to the rod.ent fan-

11y. Its eclentlflo name has und.ergone many changee slnee lte
flrst lntroctt¡otlon by Llnnaeus,

Castor zlþetþls¡us Llnnaeus, L766.

Ond.atrg zlbethleus Llnk, l?95.

Flber zlbethleqs True, 1885.

Ond.atre zlbethlaa M111-er, 1912.

There are flfteen eubepeeles. Seven occur 1n Oanad.a and. the

remalnlng elght are on1-y feunil ln the ÏInlted. States.

Dlstrlbutlon
No anlna1 ean survlve all the d.lfferent envlron-

nental sond.ltlons hrhlch exlst ln the worLo. sone anlmalg are

more versatlle than others and. consequently they occupy greater

areas whlch usually are geographleaLly far apart. The nusk-

rat ls one of these anlnels. However, the nuskrat ls
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speelalllzed. for a seml-aquatlc habltat. It d.epenits on cer-

taln senl-aguatlc plante and. tbelr root systens for fooù anil

houslng. In ord.èr to sesure theee l-ower plant systens effl-
elently the eubetratun must be eoft and. wet allowlng easy

burrowlng. Therefore the muskrat ls llmlted. ln lte 01str1b-

utlon to nars\y area.s bearlng the need.ed. plants ln a soft,
¡cet guþgt¡latun.

The rauskrat 'hos a very w1d.e d.letrlbutlon ln North

Anerloa, oeeurlng a1t the way fron the nortïrern tree Ilnlt ln
the Arctlc reglone south to the Mexlean borôer. It 1s absent

from the ôry areae occurrlng la the western pJ.alne anil. the

alplne tund.ras of hlgh mor¡ntaln ranges. Manltoþa hag three

subspecles of nuskrats but only 0nilatra zlbe$hloa aLba,

(gablne) Uttler, L?LZ le of great lnportanee because of lts
aþunêanoe anð ¡cld.e d.lstrlbutlon. The eubspeeles 1s connonly

referreiL to as the Hud.son Bay Muekrat. It oocurs 1n the Huô-

eon Bay d.ralnage systen of Manltoba and. extend.s as fer north

as the lnltlaL bounctary of the Barren Groundg.



HABITAT
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Ge$erg1

The nuekrat le prlnar1ly d.epenilent upon certaln

plante for lts subslstellce. The type of soll and. the cllmatlc

conitltlons deternlne the amount and the varlety of vegetatlgn

prod.uceÖ. In orèer to arrlve at a thorough und.erstandlng of

tbe habltat whlch. le so fund.amentaL fron the stanÖpolnt of

nuskrat proÖuetlon, sonethlng must be known about the eolls

anê thelr d.evelopnental hlstory. The solle are the reeuLt of

the actlons of ellmate and. organlc organlsms upon geologlcal

ilepoelts.

The GeoloelcaL Hlstorlee 0f Tþe ltajo-r Area$-Srt$d-1ed.

1.

Sllurlan llneetone (8111s, ]-938) comprlses the par-

ental geologlcal þase of thls area. Thle formatlon 1g ln the

shape of a rrspear-head.rr. The polnt orlglnates ln the reglon

between the eouthern ehorès of Lakes Wlnnlpeg ancl Manltoþa.

The rnaln bod.y extend.e ln a northweeterly d.lrectlon 1n the

Inter-lake srea. At the northern extremetles of Lakes lllnnl-
pegosls and. WlnnlBeg, the rock formatlon broadens very sharply

towarÖs the east and west.

Due to tTre lee novements of the glaclal and. post-

glaclal perlod.s, thls falrly flat Sllurlan base was eovered.

wlth a th1n, flat Layer of bould.er t111. The d.eposlt was

conposed. chlefly of llmestone. Followlng the recesslon of the

glaolers and. the fornatlon of Lake Agasslz, clay and. coarse
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gravel was ad.d.ed. over the bould.er t111.

The Saekatchewan Rlver, d.ralnlng a large portlon of

the terrltory eaet of the Rocky Mountaln watershed., enptled.

lnto Lake Agaeslz. The sed-lnents, aecunulated. by thle rlver
fron the gouthern portlons of Alberta and. SaskatcheTran, were

d.eposlteiL at lts mouth. Thle resulted. ln a large, fLat flood-
pLaln whlch subeeguently formed. a d.elta. Thls d.e1ta ls lnter-
laeed. wlth nunerouÉt channele whlch are oontlnuously belng

ellted ln and. new ones are formed. agaln.

Due to the falrly fLat nature of the d.elta and. be-

cause of the absenee of a valley ln the lnmed.late nelghbor-

hood., the rlver perlod.leally overflows ltg banks. Thls reeurts
ln a further d.epoeltlon of s1lt and the flltlng of the exlet-
lng d.epresslong wlth water (ffg. ?r. $lnee the ellt d.epoelte

conelet of muoh lmpervlous clay and. because of the eloee prox-

lnlty of the llnestone base, thls ¡¡ater and. also the water of
preelpltatlsn are retalned..

The water-flIIed. d.epresslons are generally falrly
broad., ehallow areas ln tvhlch the water d.epth d,oes not usuaLly

exceed. ten feet (Mel.eod., 1948). These areas together wlth tbe

unfLooded. portlone of the terrltory, hsve varlous plants of
the dlfferent etages of hyd.rosere sueceeslon. Theee bave

prod.uced. l-ayers of organle matter whleh are perlod.lcally cov-

ered. over by sllt d.epoelts followlng the heavy flood.s.



tr'igure 2.--- Aeria1 view of Bortion of

ftood. plain showing channels and sloughs.

(¿fter Mcleod- , LgA?)
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Thls process bas been repeated. nany tfuoes as can be eeen ln

a crc6s eectlon of the subetratum (ffg. 3).

2. Ne_t1ev_gpqgþ

Thle area ls sltuateÕ at the southern eniL of Lake

lrflnnlpeg. Thle whole reglon was once the botton of the great

Lake Agasslz. The parental geologlcal baee le composeÕ of

Orctovlolan lliaestone, The great former lce movements have

covereÖ thls stone formatlon wlth a d.epoelt of boulÖer t111

anð gravel. FoLlowlng the break-tTrrough of d.ralnage rlvers

lnto the tludson Bay, the lake grad.ually receed.ed.. In so d.olng,

lt threw up a gerleg of tenporery shorellnes by means of Jolnt

actlon of lce and water.

Such temporary ehores effectlvely separated. a num-

ber of reglons whleh once were parts of the botton of the gIa-

olal lake. The hlgher elevatlons remalned. as d.ry land. whll-e

the d.epresslons reta.lneð sone of, the water and. became. småll

Iakes or marsheg. Netl-ey Marsh was the result of such elnl-
lar actlon.

Lake îflnnlpeg has been a falrly stable bod.y of water

for gulte a long nunber of yeare. Ïlater actlon has produced.

a sand.y rld,ge at lts southenn end. Thle has separateil a large

portlon of former lake bottom from the open 1ake. The area

hss remalneil as a eerles of emall lakee and. narsh sloughs

whleh are sultable for muskrat prod.uctlon (t'lap I ) .



tr'ígure 3,--- Sid.e of pit dug

cTrannel showing stratification of
(¿fter

near riüer
silt and. e1ay.

lficleod. , L94?)
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The terrltory has und.ergone heavy ged.lmentatlon because of the

reouctlon ln the water movementg and. because of the abundant

sed.lnent brought ln by the Red Rlver. Netley Marsh communl-

oates wlth Lake Wlnnlpeg through a serles of d.eep channel.s

(l¡ap'I ).

Any eerlous water depth fluctuatlon at the southern

end, of the lake eauses a read.Justment of the nareh waterg go

as to create- an equlllbrlurn between the two levels. Strong

north wlnd.e often prod.uce a change of 2l+ lnehes ln the water

levol of the margh ln a perlod. of 2,+ hor¡rg. Beeause of theee

fluctuatlone ln the marsh water level, the habltat whlch ls
eultabl-e for the muskrat le relatlvely unstable as conpared. to

sone of the other muskrat prod.uelng terrltorles. These fluc-
tuatlons serlously affect the plant growth on whleh the rauek-

rat ls d.epend.ent.

J. DeLta Margh

Delta Marsh ls sltuated. at the eouthern end. of Lake

Manltoba. rte fonmatlon hlstory ls qulte slmll-ar to that of
Netley Marsh. However there le one strlklng d.lfference.
There are no large channele connectlng the marsh wlth the lake.
Two small communlcatlons have been effectlvely d.anned. off by

artlflclal means. Also no large rlverelgâr'r"f, ln sgölnents ag

ls the ease ln Netrey Marsh. As a result, the muskrat sultabre

hsbltat ls qulte etabLe becauge there are no serloug fluotua-
tlons ln the margh water levels
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4- 9sE-!åEg

Oak Lake wlth a maxl¡oum aliea of approxlmately I0

sqïrare mlles (Mcl,eod., 1948) fe sltuated. Ln the south-western

corner of Manltoba. The parental geologlcal d.epoelt conslets

of Cretac€ous shåles. Thle lake occuples e shallow basln

whlch formerly was part'of the þottom of Lake Sourle. In the

past, prolonged. water actlsn prod.uced. a Llght sand.y eubstra-

tum of altuvlal anÔ laeustrlne orlgln. The naxl¡nun water

d.epth varlee between LZ to 15 feet (Mel,eod., 19'+8).

Two streans, BeL1 and. Plpestone Creeks, serve aa e

souree of lnfLow of eprlng watere from the hlgher reglons to

the west ilurlng perlocls of heavy run-off. Durlng the rest of

the ¡rear, preclpltatlon furnlehes the only water-replenlehlng

source. FolLowlng such heavy sprlng flooðs, the excess waters

are renoïeit fron the lake eouthlúard. by means of Plun Lake,

Plun Or'eek and by thls route reach the Sourls Rlver.

The coniours of t'hls lake d.o not have a sultable

grad.atlon fron the shore toward.e the Oeeper watere. Therefore

a eatlsfactory floodeô substratun for growth of euch plants

as Typha d.oee not exlst trnd.er average cond.ltlone. The only

valuable vegetatlon fo,r muskrats conslsts of Selrpue vaIld.us.

Durlng perlod.s of lowereil water d.epths, thls plant furnlehes

satlsfaetory food. and sbelter for the anlnal throughout the

year. Durlng hlgh water levels, the only posslble lod.ge 1o-

eatlsr1 areas eonslet of narrow ehorellnes on whlch sed.ge plante
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pred.omlnate. Such areas are ungatlsfactory from the vlew

polnt of ovenrlnterlng the nuskrat populatlon.

5.@
Whltewater Lake occuples an area of approxlnately

seven equare nlles (Mcleod., 1948). Its geologlcal hlstory

and. locatlon are qulte el!ûllar to that of Oak Lake. Thls bod.y

of water hs,s no permenent lnflowlng or outfl-owlng strear¡s.

It ls really a large eateh basln whleh eollects sprlng flood.

waterg fron the hlgher nelghborlng land.s. AJ-eo water seepg

up tbrough the substratum brlnglng wlth lt many soluble comp-

ound.s whleh are toxlc to nost plante. Th.ls seepage ls mad.e

posslble þecause of the very hlgh water table of thls reglon

d.urlng tbe average yeårs.

The sontours of thls lake are ld.eaI fron the stand.-

polnt of muekrat sultable habltat. The euþstratun Ïras a very

gentle elope and. eonsequently supports a luxurlent growth of

Typha vegetatlon. The average water d.epth varles fro¡r 6 to

18 lnehes (McLeod., 1948). Therefore cover, food., and. water

l-evels are ld.eal d.urlng all seasons of the year for the Êüpp-

ort of mugkrate.
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The Staees of Hyd.rogere Successlgn

Durlng the survey of muskrat prod.uclng areas, the

followlng þd.rosere stages were encountereil¡

1. Submerged, Stage (¡uater d.epth I to 20 feet)
2. Floatlng Stage (vrater d.epth 6 to g feet)

3. Reed.-stranp Stage (water d.epth L to 6 feet )

l+. Sed.ge-mead.ow Stage (water less than L foot)

5. WooÈLland. $tage

The Reed.-swamp $tage wag founô to be the only sere whlch le

sultable for sustalned. muskrat prod.uctlon.

The Reed.-ewa,mp Stage

9lnce thls sere wae d.etermlned. to þe necessary for
musknat prod.uctlon, e d.etalLeô study of ltg character, oceurr-

enee and. malntenance ¡ras und.ertaken. Where the water ].evele

have renalned. qulte statlonary over a perlod. of severaJ- years,

thlg succegglonal stage 1s present wherever a sultaþle fLood.ed.

botton oocurs. Generally soll wlth a water d.epth from 1to lt

feet supports the plants of this sere. The d.epth.mey be ln-
creased. to as nueh as 6 feet d.epend.lng upon the nature of the

suþetratun and. the strength of the water currents.

Thelr le a d.eflnlte zonatlon of nareh plants from

the d,eep to the shallon watere as follo¡us:

1. -$9,EpllÊ va11d.us zorle.
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2. .Ëglgpgg fluvlatllls zone

3. -!9!þe zorre

4. -P@ zone'

2/.

The aþove nentloned. plants are the d.omlnante of the reed'-swamp

etage of, the byd.rosere. They possess a ¡vel1 d.evelopeð rhlzone

sygtem whlch provlðeø a flrn anchorage to the flood.ed. substra-

tuu as well ês a Beans of vegetatlve reprod.uetlon. Thls type

of aeexual reprod.uetlon le usually the only means of nlgratlon

anil plant regeneratlon ln flood.eê areag þecar¡ge seed.llng nepro-

d.uetlon Ie lnpoeelbl-e ôue to the aþunclanee of surface water.

All of theee plants are not onLy satlgfaetory but

also egsentlal for optl¡num food and. ehelter materlels. Through-

out the sunmer months, all portlonE of tÏre vegetatlon a.re utl-

Llzeè. The rhlzome syetens provld.e the maln means of eubslst-

enee d.r.lrlng the crltlcal. wlnter months.

unusually hlgh or lo¡v water levele generally prod-

uee a d.eLeterlsug effeet on the vegetatlon of the reeil-swanp 
.

stage. Floods of sufflolent iluratlon or of great nagnltud'e

êestroy tbe emergent vegetatlon. Selrpus valld.ue vegetatlon

rÍa.s removed. wlthot¿t leavlng a traee ln many of the severely
I

fLooöed. St¡mnerberry reglons. Remnants of luxurlent growtbe

of ShraErnltes anÔ lgpþg were seen ln the for¡n of ilead. etaLke

and. floatlng d.lvote. (F1gs. 4, 5, 8, and 9. )



Flgure ll. --- Regresslon of successlon prod.uced.

by prolongeil ralelng of the rrater Ievel. The reeê-

swamp 6ere has und.ergone alnost complete d.estructlon

and. ls belng replaced. by tbe floatlng stage (Sunner-

berry Marsh, L949).

Flgure j. --* fhe d.rowRed. remalns of FhraEnltes

and EXgþg vegetatlon followlng reoent floodlng. The

rnuskrat sultabte habltat hss been d.eatroyed.. No musk-

rat lod.gee cotrlÖ be found. ln the lnmed.late vlclnlty
(Summerberry litareh, L9ltgl .

Flgure 6. --- Absence of energent vegetatlon ln
lake d.ue to the excesslvely hlgh water l-evelg. Musk-

nate Írere aþeent ln sueh areas (gummerbemy Marsh, ]lgt+gl.
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Beeause of hlgh þanks and. the absence of d.ralnage

outlets, m&ny of the Sumrnerberry lakes retalned. a conslöerable

amount of the recent flood. waters. In nany cases thls resul-

teÖ ln open lakes wlth no emergent or floating vegetatlon ex-

cept the u¡lIIows on the unflood.ed. banks (flg. 6). In other

areag whlch retalneil lese water, the reeö-gwamp sere $tas re-

placed. by water 1111es whlch represent the floatlng stage

(frg. 4). Such retrogreeelve succegglon rras conmon ln many

of the $unmerberry lakes.

Followlng the d.eetructlon of the reeiL-swamp sere,

the exlstlng muekrat populatlong sought temporary shelter on

tbe banks ln the wlllowe whlsh are the oonponents of the wood.-

land. sere. The populatlon of the heavl}y flood.ed. lakes dropped.

to almost zero. The clecrease was d.ue to nlgratlon 1n gone cai

ses þut nalnly to mortallty followlng the severltlee of wlnter

becauee of the laek of an ad.equate supply of nounlshlng, pala-

table food. and eultable ehelter.

In eome of the Sunmerberry lakee and. espeelal.ly ln
Netley Mareh, the blgh water receed.ed. partlally or conpletely.

Partlal water lowerlng enabled. the re-eetabllehnent of the

stll1 llvlng ShrgEmltes vegetatlon and. the lntroÖuctlon of

Eq$-1.s-ejJEr l-lJsgs-u-m (Ftgs. 6 and. ?). Typ]ra and gg]g¡Ë va]-l4us

whlch ïrere the nost eerlougly affected. by hlgh water Levels

and. ln the rnaJorlty of caees totally d.estroyeð, couLd. not re-

estaþlleh themselves ln many of the stlll partlally flooited. : r

areag o



Flgure 7. Establlshnent of a marglnal frlnge

of Equlsetum vegetatlon followlng the reeeselon of flooit

waters. In the baekground., uprooted wl}Iowe offer proof

as to the severlty of the recent flood. (Susmerberîy

I4arsh, I9l+9).

Flgure 8. --- Ehe resulte of a recent flood.

and. lte partlaL recesslon. A zone of Phragnltes

stands ln the foregrounil.. Drowneit out TyphA stalke

can be seen ln the nlddle. ïn the left baokground,

the öark zone lllustrates the recent growth of

Eouleetun (summerberry, ]-9l+91 .

Flgure t. --- Photograph of the Érame a,rea

ln Flg. I showlng the forner broaiL ?.one of Typhs

vegetatlon. 0n1y a few nuskrat lod.gee could. be

located..
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gone of the marsh areag, however, d.ralned to sueb

an extent thåt many of the flood.ed. portlons were exposed. as
/

water-eoaked. solls bearlng the remalng of d.rowned- baeal stoeke

anö roots of former vegetatlon (flg. 1¿l). Sucb molsture sat-

urated. solle, now èevold. of surface water, furnlshed. an exo-

el}ent ned.lum for the gernlnatlon of varloue reeil-gwanp seeÖ-

llngs. Toung Tvph¿ plants were the flret to nake thelr app-

earance (ffge. 10 and.11). Followlng the further receeslon

of water, ¡nore seed.llnge beeame establlshed. (Flgs, !2 to L?)'

Sel-rpJre va1fgge seeèllngs were next ln maklng thelr appear-

anee ln itomlnant proportlons (frg. 15 ). Varlor¡g seconitary

speeles of the need.-ewanp sere such as Acorus, Saglttarla, aneL

Sparganlum also mad.e thelr Lntrod.uctlon (F'lg. 13).

By october 8th, L949 the 8e.lrpqg vjr]-ld.qs and. !¿pþ
seed.Ilnge had. reacheil ên average helght of approxlnateLy ll

feet (ffg. L7). The rhlzone systens of both types of vege-

tatlon had und.ergone extenslve growth and. vegetatlve repro-

d.uetlon wae þelng oarrled. out. Éenerally, IIpþå eeeÖllngs

oecupled. a broad. zone whleh was sltuated. on the ðrler solI
borÖered. by old Carex anô 9þIgg4!!gg vegetatlon. A zone of

Scl-rpgg yalåOue and TyplEu d.onlnants followed. (ffg. 16). The

most reoently expoeed. soll eontalneil a broad. þand. of vegetatlon

wlth gclrpus valld.ug ae the d.onlnsnt plant (Ffgs.15 and 1?).



Flgure 10. Reeesglon of water from an area

ln Netley Marsh. A new ?"one of eo1l wae ilralned. free

of surface watere þetween the PhgaEmJ-tgs - 0arex veg-

etatlon and.. the eoll ¡¡hleh etlil ¡raÉr oovered. ¡ulth wa-

ter,
(Transect, Ju3-y 22/L+9) .

Flgure 11.

llngs on the d.ralned. sol} zorle of the preceed.lng :

flgure.





Flgure 12. --- The same area as ln Flgs' 10 and'

11 but photographeô on August 5/L+9' The Typla seeclrlnge

trave groldn rapld.Ly and. have extend.eil the wld'th of the

zone o '

Flgure lJ. 0onpoeLtlon of Transeot Area¡

(lert to Rlght): l. 3Yåþ4 seed'Ilng

2. SaElttarla

3. Aw
4. 9eg
5. .Ëclægg vallðus

(luetteY Marsh, August S/t+g)





Flgure 1ll. --- Transect Area at .Augtrst 27, L9l+9.

Note the further reeegslon of water leavlng more ex-

posed- mud. botton whloh fornerly possessed. Çclrpus
fluvlatlJls vegetatlon.

Flgure lJ, --- Transect Area at August 2? , Lgl+g.

$clrpue val_ld$g vegetatlon oecuples that pontlon of
tbe d.ralned. zone whloh bord.ere the free r,rater.

Flgure 16. --- Transect Area at August 2?, l-gltg.

Mlxed. vegetatlon of Solrpus fluv_latlllg and. Typha.

Both of these plants are d.omlnants of the reed.-swamp

gere.





Flgure L? --- Panoramlc. vlew of Traneeat Area

on September 8, L9l+9. 0n the rlght oan be seen the

narglnal strlp of PhraEmltee whlch ls growlng on the

bank. Next comes the zone of selual reproctuctlon

bearlng Sclrpug valld.ug and -güp@ seed.llngs. ' In the

mlcld.le ls the expoeed. soll. 0n the left stand's a

muekrat lod.ge ln gclfPgs fbrvlatl}le vegetatlon

whleh þsrders so11 whlch 1g covered' wlth water.

Thle area should. þe lilea1 as a muskrat hsbitat lf

tbe water level 1s ralsed, þefore the end. of the fall

ln L950.
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A eoneld.erable portlon of the margh areas showed.

such favorable Tm.bitat regeneratlsn by means of sexuaL repro-

d.uetlon, In Netley Mareh, the followlng obeervatlonal arees

he,d. seed.llngs lntrod.ueed. ln abund.ant quantltleel

I. Lower Devll Lake Statlon (Uap II, F1gs. 18 and.19).

2. Passwa Lake Statlon (Uap III).
3. Frud.en Bay Statlon (ltap IV).

Many portlons of thle reed.-g¡ranp seed.Ilng vegetatlon were

orlglnatedl after the d.rawlng of the naps and. consequently are

not recorcled.. 0n1y a few areas ln the Sunmerberry Marsh ehored.

sultaþle, ÊexuaL reed.-ewamp regeneratlon (Flg. 201.

Mn9._I_lat Suecg_sqþn

Sed.lnentatlon ls lmportant ln brlnglng about new

areas whleh are sultable for the growth of neecl-swanp plants.

Thls process 1s qqlte eommon, especlally 1n Netley Marsh, d.ue

to the gradual d.eposltlon of eecllmente nhlch are belng brought

ln by the eonstant novement of water. Iiihen such sed.lmentatlon

flats loee thelr surface nater, seed. gerailnatlon ls lnltlateÖ
(ffgs. 2L to 2J). If thls proeess beglns ln the sprlng, &

d.ense stand of nlxed. vegetatlon w111 result ln the fal} (Flg.

26) . Reed.-swamp vegetatlon pred.omlnates ln euch areas. In

tlme, provld.eê the water leve1 ls sllglrtly ralsed., such plants

as gg.Uæ, and. !¿pþ w111 assume fuJ.I d.omlnance of the mud.

flat. In guch a nanner, nelf areas vEhleh are very Sultable as

a muskrat habltat, are belng oonstantly formed..
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Flgure 1$. --- fypba eeed.llnge d.evel-oped. on

reoently d.ralned. soll at Lower Devll Lake Statlon
(wettey - Auguet, Lgl+gl .

Flgure lp. --- A reoentJ.y conetructed. l-od.ge

ln Aeorue ealamus seed.llng vegetatlon at Lower Devll
Lake Statlon (iVettey - Auguet , :-gl+g') .

Flgure 20. --- A þroact zoRe of recently d.ralned.

soll, sltuated. between the wlllo¡vs and. open water, bear-

lng the fol3.owlng seeilllng€ 3

Aeorus,

Sclrpue va114ue,

Êpgrggelgs,

IIPhe,
and. varloug annualg.

tshls area was d.evold of any emergent vegetatlon ln the

early part of the sunmer (Summerberry - August , lgl+gl .





Colonlzatlon of a mud. flat wblch was produced.

by the d.eposltlon of eed.lnente and. exposeil by the

recesglon of hlgb water leveIe (ttettey Marsïr, Lg|gl.

Flgure 21. --- Nuite appearanee (t'tay Zl+t'lal ,

Flgure 22. --- Beglnnlng of
(June 30th).

seed. gernlnatlon

Flgure 2J. Mlsoellaneous essortment of seed.-

]-lngs (June 30th). Seeil ger"mtr,ra-

tlon progresslng.





Progresslng Colonlzatlon of the Same Mud Flat' (Nettey

Marsh, L9t+9).

îLgure 214. --- Seed.llnge lncreaslng ln denslty

and. slae (¡ufy lLth).

Flgure 2J. --- Selrpug val!Ôue and SXphA seed'-

llngs raaklng thelr flrst appearance (.fufy 22nd'),

Flgure 2ó. --- Complete colonlzatlon of the

¡oud. flat (August 26tYL). The pred,omlnatlng plants are

of the followlng fanllles:
0yperaceae,

Gramlnaeeae,

Legunlnogeae t

Typbaceae.

The vegetatlon ls over l+ feet ln helght.





TIÍE MUSKRAT
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Morphology and. Pbyglology

The muskrat ls a small, sturd.lly conetructect anl-
maL wlth a d.letlnct].y constrleted. neck (F1g. 2?r. The sfii-
erage ad.ult has a head. and. boily length of approxfmatefy fl
lnches arrù a tall length of 10 lnehee. Such an anlmal welghs

aþout ttuo pounôs. The body forn has certaln pecullarltles
whlch are also chsracterletlo of otTrer rod.ents possesslng

the burrowlng håb1t. The head. ls qulte large and. round.ed..

The eyes are relatlvely enal-I but the sense of hearlng, smell

anil touch (vlbrleeae) are wel]- d.evelopeil. Suoh a relatlve
d.evelopnent of genee organe ls lnd.lcatlve of anlnale lrhloh

posseÊs a nocturnal h¿b1t. The lnclsors are qulte large
and. strong whlch nakes lt posslble for the anlnal- to utlllze
plants of large slze and. flrm textureo

The Llmbs are qulte short and. exhlblt a marked.

d.lfferenoe ln slze between the fore and hlnd. menþers. The

fore legs are relatlvely snall beerlng four clawed. d.lglts.
They ere very prehenslle enabLlng d.exterous manlpulatlon of
ehort stalks when feed.lng. Belng buttresseit agalnet, a ru-
ggeô peotoral glrd.le by a well 4eveloped. mueeulature, the

fore l1nbs are very efflelent for bumowlng ln a soft, wet

eubgtrat¡¡n. The hlncl legs are larger and. possess flve,
olaneÖ d.lglts. The presenee of stlff h¿lre and. partl-al ¡yeb-

blng on these append.ageg make them a valuabl-e ald. ln swlmn-

lng.
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The tall le characterlstlcally fla.tteneil laterall¡
ecaIed., and. alnost d.evsld of halrs. It le useô ag an organ

of support when the aninal feed.s ln an erect posltlon. The

tall aJ.so aets as a rud.d.er -vrhen the anlmal ls swlmmlng.

The fur of the nuskral, besld.es lte great eonmer-

cla1 value, offers the necessary protectlon from the severl-
tlee of the envlronment. It ls very warm beeause of lts i[en-

slty, softness, and. water resletance (wax). Tbe pelage le

eomposed. of two typee of h¿lrs:
(f ) d.ense, eoft unclen fur of uni,form d.letrlbutlon
(21 lees ilense, unevenLy d.lstrlbuteð, flrn, gloss$,

long guard. iralrs.

The guard. halrs bear most of the d.arkér plgment anil conse-

quently prod.uce the d.arker coloratlore on the d.orsal and. later-
aI gurf,aces of the pelt.

The anlmal can d.lve wlth great, d.exterlty anÕ remaln

submerged. for a long perlod. whleh nay extend. for lJ mln¡rtee.

Becauge of lte snall lunge and. rapld resplratlon rate, the

anlnal und.ergoes en anaeroblc exlstence wblle und.er rrrater. ?

The oxygen requlred. f,or metabollsn le probably d.erlved. from

the d.egrad-atlon of carbohyd.rates. The cessatlon of breathlng

wh1le und.er water ls referred. to as submergence apnea (Koppan-

y1 and. Dooley, L929 ) (Irvlng, L939r,
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Consequently the muskrat Is a hlgll1y spee1a111ze0

anlmal whleh ls rüeII ad.apted. for a seml-aquatlc form of Ilfe.
Iloweverrthese speclalllzatlons llnlt the anlmal ln lts ver-

satlllty to efflclentLy cope wlth any other type of habltat.

In ord.er to reallze lts rnaxlnum potentlalltles, the habltat

nust be of the type prevlousJ-y d.eserlbed..

Blot1o Potentlal
The sun total of the factors tend.lng to lnerease

muskrat abund.ance congtltute what ls referred. to eeologlcally

as the anlmalre blotlc potentlal. These factors are more or

less d.epend.ent on the tnherent qualltles of the anlmal ltself .

The blotle potentlaL ls dlscuesed. under the followlng four

h,eaêlngel

I Reprod.uctlve Pote¡ltla1

fI Nutrltlve Potentlal

III Protectlve Potentlal

IV Survlval Potentlal

I Reproductlvg Potentlel
B,eproÖuction In Ge4eral

R.eprod.uetlon ln anlmale aecompllehes two lmportant

f,unctions ¡

(a) Hto lnerease the nunber sf lnd.lvlduals and.

(b) to produce lnd.lvld.uals that Trave conblna-

tlons of eharaeterlstlcs that d.lffer from

thoee of thelr parents and ttrat may enable

then better to gurvlve ln the partloular
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envlronment ln whloh they are prod.ueed.tr.

(Pearse, 1926).

Reprod.uctlon stlnuIl aro prod.uced. by the lncreased lntenslty

of llght together wlth rlølng temperatures especlally ln the

Temperate Zone. In Manltoba the sexual actlvltlee of the

muskrat coûrmence ln the early eprlng and. eontlnue ilurlng the

summer untll th,elr ceggatlon ln the late faIl. Thle perlod.

of tlne d.etermlneg the rnaxlmwn numþer of llttere that thls
anlnaL can prod.uoe ennually.

The Manner of MgtlnE.

the muskrat ls a polygamous anlmal. ltfhlIe the nono-

gamous type of natlng ls efflcleat for all types of piipulatlon

cond.ltlons, the potygamous anlmals are lnefftelent when the

breeillng stoek le sparse. The posslblllty of fertlllzatlon
belng affected. ln all the females of a thln populatlon ls
extremely enaL1- d.ue to the ehort oeetrus perlod. at ¡rhloh tlme

the nale nay be abgent.

Oestrus Perlod.

The oestrus perloct ln small rnanmals of the rod.ent

fanlly ls very short. Thls phenomenon occure ln the fenale

when the oya are nature and. read.y to aecept the male sperms.

At thls tlne, the female ls ln a great state of exeltement.

The teaperature and. netabolle aotlvltles are greatly aeeeler-

ated. by the stlnulatlon prod.ueed. through a eonplex lnteraetlon
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of hormones seereteil by the anlnalrs end.ocrtne gland.e. The

oestrus perlocl of the mushrat lasts only a few hours and. re-

Gurs for a few d.ays (Mcleoa, 191+8). If the female ls not

fertlllzeÖ d.urlng the oestrus perlod., the ova v¡1Ll perlsh and

consequently no lltter wll-I þe proðuced. durlng that month. f.
Thls ls d.ue to the îact that the suceeed"lng ova w111 reach

maturlty ln approxlmately one month followlng tTre last oestrus

perlod..

Êe s.tj!_t3_o4- P.ç 11 o d.

There hae been no d.eflnlte experlmental evldence for
the exact perlod. of tlme of gestation. However most workers

agree froun elose obeervatlons of the muskra-trÉr þreed.lng hablts

that the lnterval extend.e fro¡n 23 to J0 d.ays. Here ln Manl-

toba, fleld. öata support tine 25 Êay perlod. of geetatlon.

Con$.!-b3on of_tlg Y.ounÊLgF Blrt3
Muskrate when born ane helplees and. requlre an aver-

age perlod. of about three weeks of parental care before they

are aþIe to look after the¡neelves. Thle attentlon assures a

greater survlval rate. At þtrth the young are þIônd. and. naked.

(tr.lg. 28). They requlre nutrltlon and. shel-ter. Thelr loco-

motlon le almost connpletely Ilmlted. to the search for a teat
on whlch to feed.. The young are nourlshed. from mlIk gland.s

on the ventral surface of the parental female by means of
nemnae, The maxlmum nunber of mammae 1n a fu1Ly natured. fe-
maLe are elx peetoral and. four lngulnal palrs. The young

d.evelop a eoat of halr shortly after a weekrs growth. ':.:.r.,,..ì,.,.



Flgure 48. ---
whioh are two days

A lltter of seven young ruskrats

of a,ge (nettey tr¡larsh, +/8/49),





-28-

Thelr eyes are conpletely opened. þy the flfteenth d.ay und.er

average eondltlons. They become qulte actlve after the open-

lng of thelr eyee. Thelr powers of end.urance are greatly ln-
ereased. Nolr tbey are able to leave the nest and d.lve d.own

the plunge hole and. swln for qulte a long illsta.nce. The young

at twenty d.ays are able to stay submerged. for nearly tws mln-

r¡tes at thelr flret d.lve. They are able to etay und.er water

for a fe¡c more perlod.s after thle but the tlme of eubmergence

d.ecreaees rap1d.1y. At thlrty d.ays they are wel-l able to look

after themselves except ln tbe matter of houslng.

Nu.nber _o f LlttSgS_ 3gr_ Bgge9SJt€L Seae on

The average tlne requlred. for the prod.uctlon of a.

subsequent lltter ls approxlnately J0 d.ays. Thls lnteryal le
d.erlved. ae foLlows:

d.ays lapee foLlowlng parturltlon
d.ays of reeurrent oestrug perloils
d.ay perlod. of Eestatlon

TOTAJ,i 30 d.ays for tbe deJ.lvery of the lItter.

Theee conoluelons ere supported. by the fleld. êata on the foIl-
owlng pages as represented. ln Graph I. Taklng the peaks of tTæ

oorrected. curves lnto consld.eratlon, lt 1g evld.ent that the

maxlnum number of flrst lLttere was prod.uced. ln the lnterval

of May 20th -- ?,I+th,. The next crest occurs ln the perlod. of

June 23rd -- Z?tb. and. represents the largeet number of seeonel

Lltters. Evlöenee for the aesunptlon that the sane female

2
3

z5



-29-
prod.uced. a eecond. lltter after J0 days was d.erl-ved. as follows ¡

(a) The last litter was proÖuced. ln the same houee

as the flrst young. Thle d.ed.uctlon was rnaåe

poselble by eelectlng perlnanent areag for stu-

d.y. The houses were all located., mapped., and.

numberdby means of marked. etakes (l¡ope 2 to ll).
(b) Members of the flrst lltter were eaptured 1n

tbe near vlelnlty and plunge holee of the same

houge.

By slnllar reasonlng, the thlrd lltter was proêuced.

ln the lnterval of Ju1y 23rê, -- 27t?r. Thus lt ls praetleally

poeslble to asgume that the tlure between subsequent llttere
le a perlod. of approxlmately J0 d.ays. Such eoneluslons oan-

not be êerlved. from tbe peak whloh oceurs from Auguet 22n& --
26f1n beeause of the.emaJ.lness of last yearre saraþle and. the

absence of d.ata for lt thle sumrer.



1949 MUSKRAT TJITTER DATA

(?) lnconplete
Lltter

ø eyes oloeed,
O eyes opened



Date

May 13

Ma1' 1l

Location

Whitewater
Lake

iolhitewater
Lake

May

lvlay

Date of
birth

May 11
or 12

May 11
or 12

2.1+

2l+

N.E. Lower tr4ay

Ðevil Lake
N.E. Lower liay
Devi-I Lake

N.E. Lower Ma¡'
Devil- Lake

S.W.| Sec. Ma;r

18 Netley
S,W.| Sec. I4ay

May 2l+

lJo. in
litter

5

(

May

Mray

': .,=r

Ir{ay

Ir{ay

May

Ma;'

May

TotaI
IIo. of length
Iitter (cms. )

1 9.6

1 9.7

2.5

25

25

tÉ,

25

27

T9

18
S.W.I Sec.

18
S. tnü. f,i

Sec. 18
ñr.r1).il.E
Sec. 18
^ì.rl').¡ rrtl o ll
Sec. 18
QtrlIU. !1. ¿+

Sec. 18
Prurlen

Bay

Pruclen
Bay

5

6

'r,leight
( ozs. )

.8

.8

18

25

)?

5

o

5

tQ)
c}U

Age in
days

L-2

I-2

)q

It{a.y

I.{ay

Ma;.'

Ibv

May

l_1.1

L4¡ t

l-3.l+

11.O

10.9

T2.T

11.3

OD

11,4

oA

15.8

14.O

23

2T

22

)Ë,

?-2.

2-l+

27

Sex Ratio
If. to F.

2:3

4:1

).2.

52]-

Zz3

74ay 2'l

1.0

L,3

l-.6

o

o

r.2

1.0

.7

1.1

."1

2-l+

!.6

Concj-ition
of eyes

ø

ø

3

É)

6

3e)
7

6Merr 'ì Ê

l,iay 2C

r¡.trere

collectqd

ïn nest

0pen
lJest

In Nest

Near Nest

Itear }Iest

In Nest

In lùest

Near l'lest

In Nest

In Nest

Plunge
hole
In Nest

In Nest

Plunge
hole

ø

ø

ø

1 (?)

Remarks ¿5 loNest
and Younp }4uskrats

NTest closed, dry
lined, condition
good, no mites.
Nest exposed tc
vreather, condition
good, no mites.
Condition good,
no mites.
Conditlon very
qood, o¡-rite active
no m.i-tes.
Condition excellert,
quite active, no
mites.
Condition good,
no mites.
Litter cold and
vret, no rnites.
Animals active,
no rn-Ltes.
O¡ite acti-ve"
no mites.
Condition dry and
warm, no mites.
Very active, wet

ry.-l

223

Lz2

Ê -.)).)

l+22

1.C

l*23

1¡G

3

0

ø

ø

ø

ø

ø

ø

ø

ø

3

1

no mites.
Condition verY
good, fev¡ mites.
Condition
ercellent, no
mites, goccì. fur
r/ery active,
wet, no rnites.

t
0)
ia'o

O¡o



Date

May 27

May 27

May 27

May 27

May 31

May l1

June 2

June 2

June 2

June 2

June 2

Location

Pruden
Bay

Pruden
Bay

Pruden
Bay

E. Pruclen
Bay

Date of
birth

Ì4ay 21

May 23

Iqay 23

May 20

No. in
Litter

tQ)
9

tJ

6

Lake
! rencl-s
Laì<e
Francis
Cadham
Bay

Cadharn
Bay

Caclha¡n
Bay

Cadham
Bay

Cad,hant
Bay

Cadhan
Bay

Cadham
Bay

N.li.
Simpson Bay
Simpson
(nerta)

Total
No. of length
litter (crns ' )

I 13.8

I4ay

I4ay

l4ay

lïay

l4ay

May

L9

28

'+Ieight,
(ozs. )

1r7¿ot

1:1

r',2

!.5

June 2

J:.;:ne 2

12.1

l'2,l+

LLç.2

11.0

11.6

l_5.1

18.2

L9.,7

18.9

15.0

9.7

20,3

14.1

10,7

7

10

3Q)

Age in Sex Ratio Condition idhere

20

tg

20

J ^--^ltgv,È-

6

l+

h

7

¿

June 3

June 3

9

4 (?)

al(f

I

2 (?)

7

l,f. to F. of eves

rw 25

June-1

May 18

May 27

June 1

3¿o

5¡4

622

2z l+

l+:3

5:5

3zo

?22

4.:0

226

325

(\. )

8.")

h:3

1:1

1.0

1.0

r.7

3.0

3.5

a,)

2.o

)¡1

L.(

l_.0

ø

ø

ø

ø

collected

Plunge
hole

In Nest

ïn lùest

In llest

In ]tlest

In Nest

P1-unge
hole

In Nest

Plunge
hol-e

In Nest

In Nest

Plunge
hole

l{ear
Nest
In lVest

Near Nest

3

I

7

2. (2)

Remarks as to Nest
and_Young Muskrats

taite active, some
escaped, no rnites.
Condition very
good, no rnites.

13

1¿r-

ø

ø

ø

0

L3

Condition
excellent, no

. mi_tes.
Condition good
dry anl warm, no
mites.

"ondition 
good

few mttes.
Conclition very
good, no mites.
Very active,
no miies.
Very active,
no mites.
Very active,
wet, no rn-ites.
Condition good,
no mites.
Quite active,
few rniles.
Conoition fair.

Cond.ition good
no mj-tes.
'i{arm and drY,
no miies.
Ver¡¡ active,
no mites'

L5

ø

ø

ø

0

ø

ø

Fd

ûqo

C|¡
P



Date

June 3

June 3

June 3

June 3

June 3

June 3

June 3

June 3

June 9

June 9

June 9

June 9

June 9

June 9

June 9

Location

Simpson

Division
Bay

Belle
Point
Blackfox

Lake
Blackfox

Lake
Ì¡Jilson

I,ake
r.¡ÍiIson

Lake
Clair
Lalce
Pn¡clen

Bay

Pmden
Bay

Prlden
Bay

Prurl-en
Bay

Pruden
Bay

Date of
birih

May 23

May 2l+

Ma:t 23

May 15

Vøy 23

Jrme 2

May 2J

laay 15

No. in
litter

6

6

tQ)
10

No. of
litler

1

1

1

I

1

I

I

1

Total
length
(cms. )

l-7,2

L6,5

u.3
23.O

r7.5

i{eight
( ozs.')

2.6

lo)

2.5

3.7

2.6(:)

(r)

Age in
day€_

11

10

11

T9

t1

l4a¡r 2Ì

May 2l+

I4ay 2h

June ó

9

4 (?)

9

Sex Ratio Condition r¡'Ihere Remarks as to Nest
IÍ. to F" of q-r¡es .co]lected anC Younq Mrskrats

5:L g Near nest Condition good,
no mites.

L+22 ø In nest tdarm and drY,
no mites.

l_z2 ø Near nest Condition good,

Itl.E. Lower June
Devil Lake

Itl.E. Lorver }Ïay
Devi] Lake

9.5

l?.1

26.h

2?'.6

2.o.5

20.?

11.8

l.l+.6

2.1.2

I

I

1

I

2

I-2

1

(

5

6

nal

a't<.o)

5.6

l+.2

3..L

J.O

1.0

Lo(

r.3

10:C 0

]-

11

25

'to

1ó

16

t

7

222

0:1

^.¿>

623

3:1

23

w

ø

ø

ø

0

no mites.
In nexL r,.,''Jar"m and dry,

no tnites.
Pl-u,nge Quite. ac bive,
hole no mites.

P1unge Abl-e to swim viell.
hole

In nest Good confition,
no rcites.

In nest rdarn and drYt
no mites.

Plunge Quite acbive
hol-e crawl.ers and

swimmers.
623 0 llear nest Cohdi-tio;r ercellent''

7zO O Near nest Condition excellent'

1:4 O Near nest Condition
excellenb.

2:t+ ø In itesi Condition good,
r:rnbilicus healed,
no mites.

522 ø Near nest Condition fa'irr
no inites.

6:0 0 Ìdear nest Condition
slu-ggish, mi"oes.

L7

rú
0)
ûq
o

Clt

!u



Ðate Location

June 9 i{.E. Lower
Devil Lake

June 10 S.',{.} Sec.
18 NetleY

June IO S. îü. t
Sec. l8

June I0 S. r¡I. +
Sec. 18

June 10 Itt. t¡tr. å
Sec.30

June 16 N. 1^l' +
Sec.30

June 22 Pakow
Lake 9

June 22 Pakow
Lake I

Jvne 22 Pakow
lake I

Jvne 23 Baptizing
Lake I

June 24 Richard-
Zone
Lake 3l+

Jt:¡rle 2l+ Richard
Lake 3l+

June 2b Richard
T¿i'<e 3l+

June 24 Richard
Lak? 36

June 2L+ Richard
LeJr<e 36

Date of
birth

I4ay 21

June I

June I

V'ay 26

l4ay 30

May 29

June 21

June 19

I4ay 31

June 17

June ã

No. in No. of

-litter litter

ó1

Total
lengbh
(cms. )

23.O

]0.?

l.5.g

ro rì

r7.2

23'l+

10,5

11.7

25,O

l-3.l+

LT.3

lI.o

?2.5

22"6

a^ c}L¿.o

L-2

r-2

1

1

I

2

¿

(:) 1

(:) z

ẑ

2

1r\ 1-)\./

(r) L-2

2

l0

iitleight

5

6

l+.2

,9

l_.9

at

213

3,6

d

I.1

l+ r3

r.5

1.1

o

?o

3.8

r.2

Age in Sex Ratio Condition l¡lhere
days M. to F. of eyes colle-cted

19 5:I 0 Near nest

2

9

14

11

June

June

June

June

22

o

oz5

1:9

5:0

4:1

5zr

2'.1+

l+zl

3zr

I:3

a.L

l+¡3

3:O

1.1

326

1g

1

ø

ø

0

1_g

?

22

6

3

In nest

In nest

Near nest

Near nest

Plunge
hole

ïn nest

In nest

Plunge
hole

FJ-unge
hole

Ilear nest

In nest

Plunge
hole

Plunge
hole

in nest

Remarks as to Nest
and- Youne lrtuskrats

Condition
sluggish, mites.
Condi-Lion fair.

Condition Foodr
very few mites.
Condition goodt
fsvmites.
Conclition goodt
few rnites.
Very active,
condition good.
Concii-tion fair,
some mites.
Condition poort
white with rnites.
Ablc'to sr"'i:n dç11'

ConrlÍtion fair,
few mites.
Cond,ition fair,
few rnites.

Condition good-,
few mites'
Very active.

\rery active.

Conrlition fair't
man¡r mites.

ø

0

ø

ø

18

d
Y

ø

18

ø

0

"d
trj

tìq
(Ð

C.È¡

Cr¡



Date

Jr:ne 29

June 29

June 30

June JO

June J0

June 30

June 30

July I

July 1

July 1

JuI¡r /a

Ju1-y i+

Jul-;r !

Location

N.Vf .I Sec.
J0 Net1ey
*. t. i*
Sec. 3O
Pruden

Bay
Pruden
Bay

Pn"rden
Bay

Pruden
Ratr

IT.E.| Sec.
J0 Netley
S. T¡1. +
Sec. 18
N.E.+
Sec.18
N.E. à
Sec. 18
Passwa
Lake
Passwa
T,ake
XI. T¡I. 

+
,Sec. 21

Date of
birth

June 28

May Z9

June 21

June 24

June 23

June 24

lifa¡. l1

June 29

June 21

June 24

Juty 3

June 3

June 20

No. in
litter

ê

5Q)

7

10

11

3 (?)

2 (?)

lrÌ

r (?)

6

6

1 (?)

I (r)

No. of
litter

2

1

t

2.

¿

z

I

¿

2

ô
L

¿

I

2

Total
Iength
( cms. )

9.8

30.5

j-5.7

13.8

l.l+'2

10.?

16.?

14.0

10.1

2.9.5

l-g.9

tdeight Age in
(ozs.ò d.avs

.7 1

30

nc O<,a- /

r.4 6

1.7 7

1.6

30

.82
3.1 10

1.6 -l

.8 l-

?.1 30

3.0 L5

Ju.ly 5 Ìù. l'I. + June
Sec. 2I

July 5 N. 1ri. + JulY
Sec. 2I

Sex Rat,io
M.toF.,

4zI+

5zo

É,.c

6zl+

4|7

t.?

1:1

0:l+

1:0

2':L+

f:5

l:0

5:0

Condition
of eyes

ø

0

ø

ø

ø

ø

0

ø

ø

ø

ø

0

0

l,Ihere
collected

In nest

Phrnge
ho]-e

In nest

In nest

In nest

Plunge
bole

In water

Near nest

In ruater

Near nest

In nest

In water

Plunge
hole

In uater

In nest
L5 I

28

(t)

Remarks as to Nest
and Youns,lfuskrals

Al-1 were wet, caught
with arlult female
Condition goodt
few mites.
Condition excellent,
no rnitas.
Condition excellent,
no rnites.
Condition excellentt

/.)o (

11,?

l+.1

1.0

no mites.
Some were wet,
quite active.
Condition goodt
vicious.
Condition fair.

Condition good.

Conrji-tion fair,
fev¡ mites. "

Conclition fair,
few mites.
Very ac'"ive
swi:nner, vicious
Some mites, old
fernale seen
swimning with
young attached.
Excellen't,
swimmer.
Condition good,
no mites.

20

t

0:l-

l+tl+

0

ø

Ìj
g)

0q
o

O¡
F



Date

Ju'ì-y 5

Jul-y 5

July 5

July I

July I

JuIy I

July 12

July 12

JuIy 12

Ju.ly 12

Jul-y 13

Juty 13

JuIy 13

July 2-0

JuIy 15

Loca!i.og

¡i. t¡I. +
Sec. 21
N.W.+
Sec. 2.I
S. 'lrf. 

+
Sec.2l
N.ll. à
See. 25
N. t/ü. 

+
Sec. 2.5

Irl. 1^I. +
Sec. 2.5

Pruden
Bay

Pruden
Pay

Pruden
Bay

Prud,en
Bay

S. Trti. È
Sec' 18
^1
'l ¡ rnrr 4
Sec.18

rrñlItl.¡ .t]¡r F
Sec. 18
Passwa
Lake

Delta

Date of
birth

JYne 22

June 29

June 24

June 3

June 25

June J-8

June 29

No. in No. of
litter litter

82

82

tQ)
1(?) 2

Total-
length

(cms. )

19.5

13'2

17.0

35.O

18.1

lieight
(ozs. )

2.8

1.3

2.7

11.?

2.L

t

June 2l+

Jtne 29

JuIy 9

June 23

June 10-15

June J0

June 23

June 25

2

(t) z

2

(r) z

(:) 2

2_3

2

1

2

(t) 2

(t) 2

Aee in
davs

13

6

l_1

Sex Ratio Condition ltrhere
l,Í. to F. of eyes,

l+zl+ ø Near nest

622 ø In nest

2;I ø Ph,rnge
hole

l:0 O In water

4:1 0 Near nest

33.9 11.3

19.? 2,6

22.6 3.6

18.9 2.1+

11.5 .9

2Lv,I l+.5

38.L l.l+.7

]8.8 3.O

27-6 6.5

23.7 4.1

5

6

30

T3

3o

13

18

322

523

3:O

2zO

rz5

5:0

h:2

4:0

1:0

2.zO

F"emarks as to Nest
ancl Young !ïuskrats

Conrlition very Eood,
few mites.
Condition excellent,
no rnites.
Condition verlr active.

Conditi-on active,
and very vicious.
Conclition good.

13

3

20

30

13

Plunge
hole

Near nest

Plunge
hole

Plunge
hole

In nest

Near nest

Pl-lnge
hole

Near nest

In water

In wa.ter

0

ø

0

27

20

Conriition very active.

Condition excellentt
no mit,es.
Con,lition excellent,
no mites.
Conrlition excellentt
no mites.
Condition excellent,
no mites.
Cond-ition good.

Condition verY
active, some
mites.
Condition fair'

.TJ
Cond-ltion ,ff
very active. o

Condition S
verJ¡ active.

ø



Date

July 15

July 15

Jul¡r 15

July 15

July 15

Jul-y 15

July 16

July 16

July 16

JuIy 16

July 16

July 19

Location

Del-ta

DeIta

Delta

Delta

Delta

Delta

Cookts Ck.
Delta
Cook I s
Creek
Cook t s
Creek
Cook I s
Creek

Cooic I s
Creek

N.E.* Sec .
18 Netley

Pruclen
Bay

Date of
birth _

July 3

J:une 27

June 26

June 17

June 19

June 29

No. in
litter

IO

6

I

No. of
litteI

2

õz

2

2

4

2

Total
length

3

2

r7.7 2.9

22.O 3.2

23.? ¿+.1

27,9 5,7

26.9 6.2

'ì.O.1+ 3.3

2r.9 3.2.

2.1+.5 4'o

35.9 ].]-.2

2O_9 2.9

2o.o 3.0

1g.g ?.,8

(r)

(r)

(r)

lnleight
(czs. )

Jwrc 29

June 25

June 10-15

June J0

July 1

July 5

Age in
days

a2

18

19

28

26

16

L7

2l

6

3 (?)

5

t, (z)

¿u (t)

JuLy 22

Sex Ratio ConditÍon irlhere
M. to F. of eyes collected

525 ø

ó:0 0

8:0 0

3:o o

2zO 0

2tI ø

4:1 ø

3zO O

3:2 o

1:4 o

rr3 ø

l+:O ø

July 20

ïn nest

IJear nest

Near nest

Plunge
Hole

In water

Plunge
hole

Near nest

Plunge
hole

Plunge
hole

Near nest

Plunge
hole

0pen
nest

New nest

Remarks as to Nest
and Young Muskrats

Itlo in-ites, fair
condition.
Condition fair,
few mites,o
Condition good,
no mites.
Condition very
active.
Conri.ition fair

Condition poor, many
mi-tes, one dead rat
also-5dayso1d.
Conclition good,
few mi-tes.
Condition good,
few mites.
Condition very
active.
Condition very
active, Doz. mit,es
each.
Condition very
active, Doz.
nrites each.
Condition poor,
all young
bruiserl & cut as'¡
if transported. ff
Young scraiched o
8, bruised - S
transferred?

30

16

3 " 10.9 .9

L5

14

1:6 ø



Datg

July

JuIy

July

July

July

Aug.

Aug.

Aug.

Location

22 Pruden Bay JuIy 5

s. ]i'I. + July 28
Sec. 18
S. h'. + July I8
Sec.18
s. l,ü, + July 12
Sec.18
N. I,{. + JuLy 23

Sec.30
T,ower Devil Jul-:Y 22

T,ake
Lower Devil Aug. 2

Lake
f-,ower Devil JuLY 25

Lake

f.irlhitewater Aug. I
T,ake

28

28

Date of No. in No. of
birth litter 1itler

2Q

)9

3

1+

3 (?)

7

I

2 (?)

2 (?)

6

7

5-1 dead

2 (?)Aug. 11

Total
length
( cms. )

2r.3

g.8

16.4

2.r.3

13.7

17.7

10.5

l6.6

1:l-.8

2-3

3

3

3

3

J

3

3

Aug. 18 lìichard JulY J0
Zone, The

Pas

tr,Ieight

I7

\̂,

10

I7

6

.12

2

10

Age in Sex R¿tio Condition I'{here
days M. to F. of eyes collegted

2:l

3zl+

6t2

2zO

1:L

5zL

3zl+

Òt¿)

Oz2.

r (t)

ø

ø

0

In water

Open nest

Dry nest

Near nest

Plunge
hole

Plunge
hole

Dry nest

Near nest

Dry nest

23.5 l+.5

Remarks as to l{est
apd Younq Mtuskrats

Condition good, in
new house, few mites.
Conciition poor, some
very co1d, rest dead.
Condition very good,
dry I' w'arm, no mi-tes.
Condltion very active
good divers..
Condition good, verY
active, few mites.
Condition goodt
few mites.
Condition warm and
dry, no mites.
Condition goed, few
mites, recent dead
of same litter.
Condition fair, no
rnites, litter
bruised & cut badlY
from translocation*-
Condition verY
active, good
cliver & swi-mmer,
no mites.

ø

ø

ø

ø

19 1:0 In water

FtJ

Êr
oqo

C¡l

J



TABLE VIIT

Suurmäry of Reeults Pertalnlng to Lltter Data

Total numþer of young exanlned. ... e........... ..... 590

Total number of lltters examlned. o............ LLz

Total nr¡mber of complete lltters preeent ..... ?l

Fron oomplete lltter d.ata, the followlng are obtalned.l

Tota1 numþer of maleg ............. 2?9 or 5B.t+%

Total- number of femalee .., . ¡ . . .. . . Lg9 ot 4i-.6ft

Average slze of eornplete tltters . . 6.7

Total nurnber of lneomplete lltters examlned ........ 4f
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Reprod.u-ej_1J'e T rg nd$

Graph I can be slmpllfled. ln ord.er to ehohr only

general trend.e ln the reprod.uctlve actlvltles. Thls for ls 1

lllustrated by Graph II. Theoretlcally, d.urlng a long favor-

able breedlng season, one fenale muskrat can only prod.uce

four lltters und"er optlmum cond.ltlons. Thls poeslblllty ls
rarely fulfll-Ied. ln nature d.ue to the followlng factors:

(a) g sparse breed.lng populatlon would. oauee ln-
efft'clent breed.lng d.ue to the fallure ln acc-

onpllshlng fertlllzatlon ilurlng the short

oeetrug perlod..

(Þ) The length of the breed.lng seeson may be

greatly sborteneil beeause of tenperature

d.ue to such frequent oecurrences as a late
strlrlng break-up or en early severe ¡rlnter.

(o) Food. and. water cond.ltlsns may be unfavor-

eþle or bel-ow thelr optlnum value.

(d) Certaln essentlal amlno acld.s, traee ele-
mentsr or vltanlne. (TocopheroL) may þe d.e-

flclent or entlrely absent prod.uelng a sub-

optlmun cond,ltlon of the an1ma1.

(e) Resorptlon of embryoe oceurs lf severe en-

vlronmental conÖltlons are enoountered. for
any length of t1me.



FORU 100
Hd UU Ð cr¿

aYtr:ÈoE ¡02 o¡tH6tf0n¿ ¡



-39-
(f) Late sexual maturity nay foIlow lf the young

of last year have und.ergone a severe wlnter.

AJ.so a young female may be unable to wlth-

stand. eontlnual prod.uctlon of large lltters
because of the d.ral'nage of nutrients for

further bod.y growth.

(S) llhe prod.uotlon of large lltters ¡u1L1 pro-

d.uce great reprod.uctlve fatlgue ln a breeil-

lng female and. further lltter prod.uctlon

may be cancelled. or only a few young nay be

d"eI1vered..

(h) The populatlon d.enslty lncreaees as the

breed.tng season proeeed.s. Thls may pro-

d.uce aoute food. shortages or great lntra-
speciflc strlfe. It 1s a uelI known fact
that over-erowd.lng tend.s to red.uce the

number of young whleh survlve beeauge of

the lnoreaeed. nortallty rate.
(1) Ple$ues and. other d.lseases d.ecreaee repro-

d.uetlve vlgor beoause.of the estra taxa-

tlon lmposed. on the anlmal1,s metaþollc

aetlvltlês. Even after th.e d-ef eat of the

pathologlcal agent, mueh energy ls requlred.

to repalr the d.amages whlch roere lnfllcted..
Thle agaln prod.uces a gerloue d.raln on the

nutrltlon requlred. for the blrth of healtby
young.
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(J ) Ectoparasltes and. end.oparaeltes 1n suffl-
clent concentratlons or of sufflclent
patb.ogenlclty may procruce harnful effecte
on the anlnal.

Number ol9- YouJrE Per-LltleJ,

In flnd.lng the slze of the lltters, nueh d.lfflculty
vûas eneountered. Thls ¡vag d.ue to the actlor,r of the naternal
female. rf a bouse was entered. v¡hen the young tûere belng suck-

led-, the ad.ult femare woul-d. eseape, taklng wlth her some of
the young whlch had. not d.lsengaged. thelr hold. of the mammae.

The mamnae a.re constri-eted. at thelr baee and. enlarged. clls-
tarry fron the body. Thls enables the young to be d.ragged.

out of the nest whlle st1L1 graeplng the mamna. Therefore

the lltter d.ata represents a mlnlmum number of young, rn
ord.er to nake the lltter glze data valuable, the lnconplete
lltter observatlons were not used. ln the eaLeulatlone. The

averege number of young per lltter d.urlng l9&p was found.'to
Þe'6.f lnd.lvld.uale (Ta¡Ie VIII). The frequency of the lltter
elses ls shoürn 1n Graph rrr. The larþest lltter found. Ln Lghg

oontalned. 12 you,ng (Flg. 30).

Ase olÊ SexuaL_ Matrë:lty

Dlesectlong of a rarge number of muekrat carcas€es

fron the eprlng øt LgL+9, reveared. a large percentage of rouog,
sexually lmmature lnd.lv1d.uale. These observatlons lnd.leate

thst the young of the prevlous year d.o not reprod.uee d.urlng

7



Figure ?,9.--- fhe eecond muskrat Lltter looated

ln L949. It wag oorupoeed. of four, recentLy born young

la an opea aest (wtrttewater Lake , 14/5/49).

Ftgure 30. --- Tbe largest llttel found' tn 1949.

It was eomposed of 12 young (retley Mareh, 3¡0/6/49).

!'lgure 31. --- Il¡e eecond. largest Lltter encountered

ln 1949. It oontalned l-L young. These anlmals were

tagged. befole photographing (itetley Marsh, 30/6/+9).
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thåt season. It ls qulte posslble that they d.o prod.uce lltters
ln the foIIowlng sprlng. Intenslve stud.iee of the ovarles

and. testes should. be carrled out ln ord.er to d.eflnltely settle

thls polnt.

Groluur

Growth rates of muskrats !Íere obtalned by plottlng

34 dffferent measurements oî 22 separate lnd.lvldua1s (Table lX).

All of the latter fnè,ivld.uaIs rvere tagged. ln the fleld. and.

then reeaptured. from thelr natlve haþltat. Thle uleans thåt

the only eause for a eerloue d.ecllne ln the growth rate wae

d.ue to heavy tagglng d.amagee, The growth ratø of a muskrat

hras found. to- follow the general pattern of a slgmold. eurve

(Graphd 4 and. 5). After 20 d.ays of age, the muskratts growth

rate d.ecllned. gradually ln eomparlson to 1ts former rapld.lty.

It was found. that lnd.lvlèuals nhlch are tagged. between 10 to

lJ d.ays of age had. no appreclabl-e d.ecrease 1n the growth rate

(Graph VI). However when yoúnger anlmalg are tagged. or lf
the tagglng d.amages are too great, the growtTr rate le appre-

olably retard.ed. (Gnapn VII ) .



TABTE IX

AGE, LENGTH, ÂND IqEIGHT DATA Oî A? SEPARATE INDTVIDUATS

total length 87 nm. eaoh
average welght 20.6 g. eaoh

Iúay 13, llhltewater Lake..... 5 muekrats, 2-days of age
total length 96 mm. eaob
average welght 32.6 g. each

lÃay 24, Netley Margh........ 6 muskrats, 5-daye of age
total- longtb 136.1 mm. eaoh
average welght 36.5 g. eaoh

June 9, Netley Margh........same lltter as above' now 16-days
tota'L J,ength â30.6 mm. eaoh
average welgbt 119.5 g. eaob

May Ê?, ltetley Margh...... . 4 uuskrats,_ g-$1Is^of age
total length 157.0 mm. eaoh
average welght 63.I g. eaoh

(tagsed)

June 9, Netley lfargh.......

July 4, NetLey Margh.......

¡uf.r," 30, Netloy Matgh.

July 13, Netley Margh.

gane aE above, now 23-d.ays
tolal trength 264.0 mm. eaoh
average welght 16O.1 g. eseh

1 mr¡skrat, õO-days of age
totaL J.ength 395.0 nrn.
a,verage weight 3O4.0 g.

2 muskrate, 6-days of age
total, J.ength 138.0 u¡m. eaob
averagp weight 39.0 g. each

(taeeecl)

sa,ne lltter as above, now l9-daye
total S.ength 388.0 nn. eaoh
average welght 69.3 E. eaçl
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Il FeeiLlne Potentlal

Food. Hablts

The muskrat ls omnlvorous ln lts feed.lng hablts.

Flgures 32 anð, 33 lltustrate some of the anlnal constltuents

in thelr d.let. Such anlmal- prod.ucts are searce ln many parte

of the general muskrat Ïrabltats. They are abundant ln Netley

Marsh along the varloug creeks, channels, and. rlver branches.

In general, the greateet d.enslty of muskrats oecurs ln the

back pot-ho1es ltrhlch are lacklng ln the blvalve nolluskans

and. small flshes except for eome large snalls whlch have been

stated. to be useð as food.. Therefore, the prlnclpal dlet of

the muskrat conslsts of plant materlal.

Many authors state that the muskrate are nocturnal

ln thelr feed.lng frablts. Thls sunmer, the greatest feed.lng

actlvltles were observed. ln the late evenlng, n1ght, and ea.rfy

mornlng, Thls ls only a generallty beeause qulte a few anl-

mals h¿ve been found. securlng food. throughout the entlre day.

S trr4g tural Adapta-t l-onl¡

Tbe nuskrat possesses two palre of vertlcally opp-

oged., speelallzed. lnclsor teeth. Tbese teeth are elongated.

and. protrud.e anterlorly. They are chlsel-llhe ln thelr struc-

ture, Thls nakee them ad.apted. for a vegetable d.let whlch ls

falrly lrood.y ln texture. The rest of the teeth are speclal-

lzed. for further'pulverlzatlon of the rnaterlal. The mod.lflc-
atlons



l'tgure gA. --- A llving ehlber wlth the posterlor

portlon of lte bodv eaten;Ï":: 
;ï: Ï::'::'-Hi'

Í,lgure 33. --- A group of bivaLve molluÉtoan eheLls

of the genëra anod.onta and. Lampgllls near a musk¡at

burrow. They vele brought out of the urater and. eaten

on the ehore (wettey Marsh). '
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and. special-Lizations of the limbs for manipulation and proeur-

ation of food. have already been described..

flre le4gth of the aJ.imentary cana.l is lntennediate

between tb,at of a carnivore artd, a herbivore. Tkrerefore, phys-

iologically a muslrat is adapted for an omnivorous diet. rf
the animal is deprived. of all the animaJ- material from its diet,
it must consume plant food.s qulte freguently becajuse it has no

strtrctural adaptation for storing large a.¡nounts of this tyBe

of food' strict herbivores generally possess check pouches¡

cropsr olr speciallj-zed. stomaclrs for storage Burposes¡ Because

tlre muskrat is unable to d.o this, it mu-st eat frequently in

ord.er to obtain enough nutrients for its metabolfc procesÊeg.

Plants Utilized Às I'ood. .ti

ímportant fa¡n-

as food..

Íhe following 1Íst provi.d.es the most

ílies of plants which are utílized. by muskrats

I, Typhaceee Cattail I'a.nri1y

Twþ la.tifolia, corr3lon cattail
Typha angus tif o-olia, na,rro.w-Ie af eattaiL

2, Cyperacêâê - Sedge Sarnily

Ëcirpus fluviatj.lls, ri,ve¡r buln¡sh.
@ vaÏffiffift-stem bulrush
Carex gpg. sed.ges

3. Gra,minaeeae Grass f,amily

Ehlp.enites @Ê, reed.ga+gnagrostis, blue joÍnt
.rillchlnochloa, wÍf¿ raillet
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4. Equiset'a.ceae - Horsetail Farnily

Equi setr-m r ÏrorsetaiL

5. Sparganiaceae - Surreed tr'amily

Sparganiu¡n, ùurreed.

6. Araceae - Àrum I'ami1y

Acorus cal-amus, sweet flag
7 , Najad-aceae - Pond.-weed tr'anrily

Potamogeton EEp,. poad-weed.s

g. Alismaceae - Tfater Plantain SarnÍly

Alisma sPþ. water plantain
SagitËari?r arsorvÏrêad.

9. N¡nnphaeaceae - ltater fily tr''anil¡r

NqÞha.r æ9. water lilies
Banuniulaceae - Futtercup Fa,nilJr

Compositae - Aster Family

Aster EEp,. wild. asters

L2. Scrophulari apeae - Sigvrrort 3'anily

Spp. not id.entified.

Sow thistle is also eaten rea.d-ily when avaiJ.able.

Ehere also occur a few other families whieh are highly suspected_

At ¡eing useful as food. because of theír frequent occurrence ín
large aggregates in most of the muekrat marshes. Tley are as

follows-

I. IIal-ora.gid.aceae .- T/ater L{ilfoi1 Falrily

10.

11,

i:H$gp!¿!!gs ÞþF. milfoils
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Lemnaceae - Duclcweed I'alrilY

f,emna sÞÞ. duckweed.s

3, lentibulariaceae - 3lad.d.erwort f'arnily

Utricularia spp. bladderworts

The only way in which a satisfactory coneLusion ean

be reached for the relative proportlons of submerged plants

consumed. by a muskrat is through a large series of stomac-h

analyses. üntil this research has been carrÍed-. out¡ tlÊ value

of tlrese plants may be und.erestimated.

f'ood. Prefere4ce

Typha latifoliar the cattailr (photo #to), is one of
the most d.esira.ble muskrat f ood.s r Due to very high water Levels

d.urlng the past years, its growth was d.estroyed. to a few iso-
Iated. patches. T?rerefore its importance as an available food.

was seriously reduced" to a minimu¡o because of its scarcity
durlng this surrrmer. Nevertlælessr Typha seed.lings¡ 1¡55rüu$úÈ4

becb,me fírrnly esta.blished. this sunlner on exposed. areas where

the v,¡ater h.ad receded a^fter it had destroyed the former veg-
etati.on. This new seed.ling growth was being moderately util-
i-zed' for food. by r:ouskrats. The cattail furni-sb.es one of the
most nutritive and. most easily accesFible food.s whích can be

utilized throughout the entire Jrear. The large rhizomes ar:d.

new shoots are taken in the Spring. During the summer and.

early I'alI, the basal portions of the stems furnish succulent
and highly palatabre food. material. Ðurine the late ÏaIr and.

c'lar.
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Tlinter monthsr tb.e flesÏr,y rhízomes are easíIy obtained f,rom

the soil by burrowing. lTTritewater lake is d.ominated. by this

type of vegetation. This area produced. muskrat pelts of the

highest qua-lity during the 1948 trapping sêâeofio 3,his fanü

ind.icates the value of ?yirha as an id.eal food.. À11 the remain-

ing areas which were visited. this year showed signs of l¡¡pha

recovery but this was still smali- comparative growths and.

therefore unavailable in any large quantities for muskrat

eonsr.ruptio¡3,

Scirpus ügg¿g&ilÍsr the river bulrush¡ appeared. to

be one of tTre most i-mportant ch.osen food.s in the Netley Lri'arshes

d.urÍng the suûmûer. The' Pruden 3ay Station was dominated. aLmost

entirely by this plant. The vegetatíon of this area was mapped

in the sr¡mmer as shown on Map ¡f4. Ehe passwa stationr MaÞ #õr
and. the lower Devil T,ake Station, Map $Z¡ wêTê also composed.

of great portions of this same type of vegetation. These lat-
ter stations also had phrasnites maximugr. the flagreed and_

carex spp., the sed.ges ín fairly rarge aggregates. Howeverr the
muskrats did not utilize these ptants to any great extent as

food in comparison to the river bulrush vegetation, Generally
b¡r far the greatest d.ensity of muskrat populations in the
Netrey Marshes was rocated in such âreas which possessed a

considerable quantity of the river bulrush. ïn the early spring
the large eorXlmba were dug up and. eaten. later during this
sa¡0e seasonr the young shoots were consumed. Íhroughout the
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rest of the Summer and. FaIl seasonS the naturlng gtems are

utlllzeÖ contlnuously. In the Wlnter and' Ear1y Sprlng eeasono

the eubmerged. roots aTe ve?Y accesslble to the muekratÉ' In

,th" Netley Marsh€t very few lod.ges were located. ln thlg type

of vegetatlon d.ue to the exceeslve depth of the water. Gener-

a1ly, thls bulrush offers a hlgTrly deslrable food because the

anlnale would. swln qutte a few yarðs d.letance ln ord'er to reach

1t. Thle year qulte a good groltth of EelrpUg" vAIlêUÊ. seed.llngs

waer present on erçposeô mud. ffats whleh hlere flooiLed. out d-urlng

the past year, At Qak Lake gulte a few muskrats have taken up

thelr pernanent aboiles ln thle type of vegetatlon. There con-

d.ltlon was reported. to be excellent by Mr. A. Hend-erson ¡'¡ho

trapped. qulte a large area posseselng thls type of pred'omln-

atlng vegetatlon ln the early Sprlng of Lgt+9. Therefore, the

softstem bul.rusb forsìs a very e$cellent dlet for muekrats

throughout the entlre year. Thls plant wae also found. to'be

abundant at Whlte¡uater Lake and The Pas. In general, Sclrpus

valld.ue ïCgetatlon ls of great lmportance as a muskrat food.

because of tbe a.nlme,Ir s pref erence and. lts hlgh nutrltlve value.

Aeorug calaml¡e, the sweet-fl-ag occurred. ln many

plaoes of the Sunmerberuy and. Netley marshes followlng the

recesslon of the water leveIs. Thle plant was found to be

heavlly utl}lzed. throughout the year, followlng lts ocourr-

enge ln the, earLy sütltulêr'r The basal portlons of the Ìeaves

and. all of the undergrounÖ root system, were belng utlLlzed. as

food., Thls type of vegetatlon seems to be d'eelrab1e because
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of lts paIatablIlty, preference, large ed.lble portlons, and'

aocesslbllltY.

SparEanlug, the bur-reed', arose to large conoentra-

tlone on areas whlch ¡Iere exposed. followlng the d'ecrease ln

the water levels ln the sprlng. Thle growth wa6 being heav-

l}y utlllzed. by nuehrats ln tbe $ummerberry reglons ln the

late suruner. TTrls plant seemed. to be of lmportance when pre-

'sent, because of lts palatablllty not only ln the güenr anil

basal portlone of the leaves but also ln the suceulent, eas-

l1y aecesslble unclergrounit root systems '

Sotanogetsn -gpp' the pond'-weeils' anð many slmIlar

types of plants oeour ln great Concentratlone ln the waters of

lakes, pools, and. streams. These types of plants seen ts be

very pal-atable anÖ easlly obtalned by the nuskrat populatlon ln

all of the areas. The use and. ilnportanoe of such vegetatlon

eannot be statec. ¡¡1tb the paet ¡nethod's of lnvestlgatlon' 0n1y

stonach analyees w111 determlne lt8 true vaLue. These foods

are present throughout the entlre year and can be obtalned'

most easlly þy the muekrat populatlon'

PhraEmltes naxlmug, the 'flag-3sg¿, was general-ly

present tn the Delta., Netley, oak Lake, and. The Pas marshes'

Thte vegetatlon occurred. frequently as only a narrohl frlnge

elther on falr}y Ôry ground. or ln water not exceed'lng a foot'

Eeeper waterg soon }ed. to lte extlnetlon d'ue to the bouyaney

of the plantrs rsot system, Nevertheless, thls vegetatlon
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rn'as mod.erately utilized. by the musl<rat population residing in

its vicinity. frhe basal parts of the shoots were the portíoÏs

that were frequently constmed during the sulmler and fall sea-

sons. The rer¡aÍnder of the pla,nt seemed to be unsuitable as

food..YLIeund.ergroundrootsystemwasnotconsid'ered'tobe

valuable food. because of its complex network whích fo:rned. a

solid magË of rootlets and, soil particres. This portion was

armost impossibre to procure especÍally after winter had. set

in and. the soil had. frozelr due to the Lack of sufficient ice
and. water. Generarlyl the flag-reed was found. to be unsatis--
factory as a muskrat food for the whoLe year when compared. to
such plants as tyLe eattai,;.- or bulrush.

EquiseüInr the horsetail, is a very.conmon plant in
the suronerberuy Marshes. Tt vras heavily utilized by the musk-

rats in the sunrner and. earl¡r fa1l seasons. UsuaLty only the
bottom portions of the stems were eaten. Tkre muskrats prefeped.
this food in the swflÍner aÊ shown by the numerous cuttingsÒ
Howeverr B.s suffmer progressed thls vegetation rùes re.d.e less pal:,,
atabre due to aging. ltlerefore progressively smalLer amounts
were utilized. as f ood.. 'TTri" same ptant growth was found. in a
few of the Netle¡' Marsh areas, Thi.s. food ís of great importance
because of its palatabílity and. easy pnocuratÍon d.uring the sea-
son of greatest litter,rearing.

Sagittariar the amovrhead.

lake ro. rgÍns d the Sr.¡mmerberry and

was found in the marsh and.

Netley marshes in a r¡-uber
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of heavy concentrations. ït was utilízed. as food. by the mus-

krat populå ion when it was ava.ilable. ïts iroportance as food.

was not easily determinable due to tÏ,re possibllity that_ducks

also cropped. this vegete.tion Ïreavily. Nevertheless, cuttings
were found. in a ntmrber of lod.ges near such growths;

, Carex gpg.¡ the sed.ges ¡ rrêrê present in all the areas

und.er consid.eration this year. Generallyr this type of vege-

tation occurred only on dry land. or land. that was occasionalLy

flooded. with a few inehes of temporary water. rn the sprÍng,
suÍutûer, e,nd. falI seasons the'snaIl basal portions of the st.ems

vùere utilized. as food. rn order to get sufficient foodr t?æ

muskrat was forced. to cut down a gteat area of this vegetation.
usually, after a month¡ only a few remaining ol-d stalks were

present as the new shoots take some time i-n growíng. It was

observed. that only those muskrats utilized the sed.ges which

riere forced" unto such. vegetation due to rapidly rising water

levels which :drav.c them back to higher ground.s where they were

abre to build. their 1od.ges. such populations suffered durirrg

the winter as indlcated. by the lack of aecessíble root systems

of a favorable'type. TTre sed.ges possess fine root systems with
many rootlets v,¡hieh hold the soil te¡raciously. on freezing,
the scanty rootlets are almost unavaírabre as food. except at
a maximr¡ru expenditure of erìergy. T.leerefore, carex vegetatÍon
is not an id.eal food. for the muskrats eren d.uring the surïmler.

rkre population generarry left such areas as soon as the Trä,ter
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Ievels öropped. and. other food. beea,me aecessible.

From the foregoing d.iscussion¡ the following segre-

gations seem feasíble--

Class I - Excellent food vegetation

Ðæha

Class fI - Ver¡r good.

Scirpus fluviatitis
F'dr'pug ;æEãuË

Class IfI - Good

Acorus
SBarganiun
Pota.mo¡jédõn? ( on].y krypotþetÍe al

at present)

Class IV - I'air
Phra€mites
Eouisitum
Faslãffie

Class V - Poor

: carex

since the preferred food t¿vpes are fairly well esta-
blished'r the work of marsh management should be directed towa.rds
the production and gpkeep of t1-e d.esirable food. vegetation in
its optimr.rn concentration.

Amount of T'ood. Reouired_ -
lhe a¡rount of food materiaL which

require for its optimr:m conditions wíll rary
following -

a mu-skrat will
aecording to the
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(a) condition of the vegetatÍon as dete¡mined by its
(i) quality

(ii) accessibility
(iii) utilizable nutritive portion

(b) condition of the animal as detennined. by Íts
(i) a.se

(ii) reproductlon aativítíes
(iíi) state of health

Quantita.tive and. qualitative feeding experiments were

not, caytied. out throughout the br¡mrer due to the lack of suffi-
cient tjrre for the lÍmited ni¡mber of índividuals whor,:':. BartÍci-
pated. in this suüulerts biologicar survey. rlowever, work ín this
line iras carried out last year under the d.irection of Dr. J. -4..

I[cJ,eod.. Ikre quantÍtative results were as follows

rfÀn adult muskrat norr¿ally consr:nres from 10 to ZO oz,t

of food per dayr or from õ0 to 5OF" õf its own bod.y

weight. rl

Qualitative e:qreriments have not as yet been attempted.. They

appear to be of great importance and. may show yearJ-y ftuctua,-
tions in sore of the essential components of pLant materials.
Íhese fluctuations¡ if they are presentr maü have some relation
to cyelic ríse and. d.ecline of the muskrat populatlon.

Starvatioí -
Mar¡y muskrat s are known to perish d.uring severe

winters j-n certain types of habitats. These habitats are gen-

eralIy poor in coverage and. in the existing supþ}y of availabLe
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fooÖmaterials.}'[arrypeopleclaimthat'i,jheanimalsfteezeto
d.eatbduetot}relolvtemperaturês.Sheanimalsund.oubtedlydo
freeze but not beca'u's e of the severe temperature alone ' TÏrese

anj.malsareprobabLyinastageofseverestarvation.Àsstar-
vationbeeomesacute¡t}reanima,].|sabilitytoproeurefood.drops
progressivelfuntiltheyd'iefromanutestarvation.Thiswas
thecaselnsomeoftheCarexa1]ea'sduríngt}ren'interof1948
to 1949.

Carrying CaPacity

Eacbareapossessesa'definitequantityoffood'

v¡hich can be utilized. by ariy type of animal. Íhis quan-

tity d.etermines the maxímum population th'at can be supported'

without the destruction of the habitaig' If the populatíon

exeeed.s the food. carr¡ring capacity of e¿tt ar]ear the habitat will

þed'estroyedbytheSeverecoactionwhich.results.Theanimal
r¡¡mbers reach hig}1 magnitud.es when the biotie potentiat is

very higlâ while the environmenta-l resistance is Low' The êx-

cessnt.mbersincreasetheirowner¡vironmentalresístanceas
coaction on the vegetation progresses. Ivhen the hab-itat ís

nearing its d.estruction, the animals must migrate to new areas

or else their numbers rviLl rapidly d.ecrease d'ue to L:rIe sreafrly

increased mortarity rate which is brougþi about by the folLow-

ing factors

intrasPec ific Bred-ation
interspecific Pred'ation
starvation
d.eveloBment of epizootic d'iseases

(a)
(b)
(e)
(¿)
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îlhe food. carrying capacity of the Ïrud.en 3ay Statíon¡

Netley Marsh was ca.Lculated- as foJ.J.ows

fhis to

During

bulrush

lfap Ref ererwe 'tl4

Tota1 area, of the ira,bitat .r......... 1;.8 acres or
?34 rQ62.5 se. ft.

fota3. a;rea occupied- by water ...... ¡ r L?!r56i-.5 sg. ft.
Total emergent yegeta.tional area-...o 5621500.0 se. ft.

taL emergent vegetation area 'was sulodivid.ed Ínto 
.

(a) Scirpus fluviatilis ............. 596r25O.O se. ft.
(t) Þffientte, s maffiug ...,..... r.. r, 45;0oo;o s{. ft.
(c ) Sagittaria 'i c ¡ o,,.,... o ., ..,. r... 7 rQ32.O se. ft.
(d) Seedlfngs of Typha

and. Scirrrus gg!!3þg .. o.. r....., o 4rZ1,B.O se. ft.

the suÍrmer the following d.ata, rerating to the river
vegetation, Í¡as obtaíned for each square foot of area

Average edible portion of stems .....
Average edible portion of corms .... o

Total ed.ible portion ......r..

1
ó

a
rJ

L/z Lbs,
Ibs.
L/z ]'ts.

Theref ore r the area occutrlied. by the bulrush vegetation
prod.ueed. Lr??Lr875 Ibs. of food.. Assuming that the remaj.ning

vegetation produced. at least one pound of ed.ibte food per

square foot , 56r2õO lbs. of food. resulted..

Therefore, the total edible food., not including
Potanoeeton and. other submergent species¡ at thie station
a¡rounted. to 1 2828iL25 lbs. i"0% of this food may be wasted.

by the ani.mals d.uring transportation or the process of eating.
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This ].eft Lr645r3L2.5 1bs. of food to

by the muskrats. Each muskrat d.uring

approxiraately 2 lbs. of this food..

potentially taken in
hours should. consume

be

24

Thereforer this total area has the theoretical
possibility of being able to support 2r25+ muskrats per yeer.

In othei word.s¡ onê acre of this habitat could. support 1õ4

muskrats per annum.

Hovrever the muskrat cannot efficíently utilize all
of the ed.ible materlars which are present in a marsh after a

certain lirniting concentration. Ttlhen this concentra.tion is
rea,ehed rrore energy is wasted in seeking the food. than can be

reprenished. upon obtaining it. Also in order to keep the area

in its maxi¡olm prod.uction status for a rong period. of timet a
portion of the vegetation must be preseïved in order to insure
sexuar as weLl as asexual reprod.uction of the plant growth.

Even if 25/,of the muskrat population is removed in ord.er to
overcome the liiniting efficient concentration of food- veget_ation

and to allow sufficient plant reprod.uction¡ the area at the

Prud-en 3ay station can support 11680 animars or 100 muskr* s

per aere. TkLese calculp,tions are based on the food. and. builclÍng
materj.al capacity of the area and no definite eonclusions can be

stated. regarding the d.etrimentaL effects rrhieh míght be set up due

to population pressures. ff population pressures come into force
before the aþove stated. carryíng eapacity is realízed., then the

anj.rnal nt¡mbers must be kept aþ a certain status below t:nat possi-
ible ru.¡mber as ealculated from carrying capacity a].one.



-56-

1'he garne manager must Ïrave this infonnation as soon

as possible in ord.er to be able to allow the optimu¡n breeding

population to remain on an area by setting the correct trapp-

ing quotas. The size of the breed-ing stock ¡¡il-I depend on 'i'

the carying ca,ptani-ty of the individual vegetational habitats

unless this capacity is so high as to enable the production

of such. a large nurnber of mrøskrats which wiLl produce popula-

tion pressures with their ensuing detrimenial effects.

Îrfiost animals possess certaÍn ính.erent characteristics
which enable them to survive the severe fluctuations in theír
envi.roronent and certain types of pred.ations. The muskrat poss-.

ess a wa.r'rn, ¡¿ater-resistant fur which offers the bod.y great p30:r

tection from elq)osure. Theír ability of d.iving and swiruning is
highly deveroped-. This enables them to escape many of their
predators. Because of the highry d.everoped rimbs and. cla¡cs the
ani:nar can burrow quite effieiently (¡igs . 34 and õb). The ani_
rnals can escape many of their avian pred.ators by entering thelr
buitrbwe. The muskratf s ability to construct houses (¡igs. 56

to 4¡-) is of great importance in theÍr protective potential.
fy this means the animals are able to suryj.ve the great fluctu_
ations wlri-ch are encountered. in the ]rfanitoban lfarshes. .A.nother
great factor in the protective potential of muskrats is their
parental care of the newly-born offspring. The young are pro_
tected. from the flu-ctuating tempera.tures and_ the d_irect exposure



I'lgure 3+. --- A muskrat runïray l'eading to a burrow

la the seedllng vegetatlon of Solrpue valldue.

Flgure 55. --- A nraway frorn the edge 9f a ohannel

Lead.lng up to a burrow on the bank where PhraEnltes

predomlnates (nettey Mateh, 1949).





Flgure 36. --- Note tn the background, a wlnter ì.odge
shlch le preoariouely sttuated, due to the r.ack of oove¡
and.exposure to wave aotlon. The narrow strlp of
vegetatlon 1e oompoeed. of Carex spp. (Oat Lake , Lg/S/4g).

Í'lgure 87.--- A newJ.y oonetruoted. houee 1n a cover
of Phraemltes and. solrpue va11due. The measureüents aîe;

water depth..... .... o ? tnches,
helght above water... Ig lnhhes ,

avera,ge d.la,nete¡. .... 66 lnbhes.
the lodge ras gltuaûed tn an area where oover, food,, and
water oondltions were near an optlu'n (oat Lake , Ls/g/Ag).

Figure 39. --- A recently oonstruoted muskrat 10dge
ln sclrpus fluvlatilt.s vegotatlon. îhe neasurementg are:

watgr depth...... ....e
hetght above rfater. . ..

6 lnohes,

å6 lnohes,
avera,ge d,iaüeter. . . . . . 1Og lnches.

seven young nuskrats Tsere for¡nd in a rarge maternlty neEt
(metley Mareh, +/ a/ +gl,





Flgure 39. --- Value of cover vegetatlon durlng wlnter.

Reglons whlch Trere devlod of emergent vegetatlon had lce

fo¡natlon over two lnohes ln thiokness (at the right). Areas

çhloh posEeseed. such energent vegetatlon as Sclrpug fluvlatlllE
had onLy a very thln sheet of lce (at the left).

(nettey ![areh, L9/t],,/ +9').

flgure 40.--- A wlnter. lodge ln the nldst of Solrpue

f1uvlatll.le vegetatlon. Note the olroular zoîLe lnarnedlately

guríound.lng the houee. thle le the result of prevloue

coaotlon. Meagurcmentg: water d.epth. . . . . . . . . . . 10 lnches,

Ilalght above ïrater. . . . 20 lnohee,

average dla,meter.. . . .. 80 lncheg.

(ttettey Marsh , Lg/],r/49)

Plgure 41.--- Collectlon of snoTv Ln areae where there

1s a sufflclent growth of reed-swaap pl,ante such as PhraEmltee

maxtmuE. Tbe snow p¡Events deep freezlng of water and onables

the musk¡at to obtaln ooms and rhlzoues frOm the unfrozen'

submerged. eubstratum (nettey Marsb., Deoembe¡, L949).
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to sunlight by being sheltered. in & wàTrrL2 dry nest insid.e

the lod.ge,

Since house construction is one of the mæt.va1uable

factors comprÍsing the muskra.tts protective potentÍaIr d.etaíLed

obserwations rvere carried out during the sufltmer oî L949 (lata
on pageÊ 68 to T+ ). TabLe X sumroarizes the results. I'rom

the table Ít is 'evid.ent that all of the preferred cover and

construction plants belong to the reed.-swarnp vegetatibn.



Date

May 13

I4ay 13
May L3
May T3

May 13

May 1l
May 13

Ilay Lj
MaSr 1l
Ilay 13
Ma¡r 1l
May 13
May 13
Iiay 13

May L3
May 13

I4ay 13
May 13
May 13
May 1/+

l4ay 14.

f,ocation

tnlhitewater Lake

fl
il
n

Coyer

Trash

1t

tr

il

n

il
il

lùater
Construction DePth

Scirpus
fluvia,tilis

ll
lr

il
il
il
Ìt

n

ll
ll

lTryn',
( Ðcrrpus
(Algae ba
(rypna a
(Scirpus

2:l

fl. &
11s

fl.

ll

il

Typha
('rypfra A
(Scirpus fl.

lr

t1

il
ll
ll

ri

(typira, Carex,
(Phragmites &
(gcirpus fl.

tl

(typ'na A'

(,Scirpus fI.

fl

It

il

Carex

il
ll

Typha
n

Ìl

Carex

ft

ll
1l

t1

Oal< I,ake

Heisht

20

18
22
19

].l+

22
16

30
2g
26

Average
Diameteræ

25

27
,26

)Q

2g
30
23
2l+

ö
1_0

2l+

¿4

48

48
48
48

No. of
nests

1

2
1
I

I

RemaTks

0ccupied

It

ll

Young present

0ccupied

tl
tl

It

il
il

Uncl,er construction
Young present
0ccupied

n

ll
il

ll
tl

'll 
'Ú

Unoccupied lJ ,H

simila:' houses o

were located. $
0ccupied

't 2.3

,t 18
tt 12

Carex Grasses 13

l+2

Ió
r6
20
22
10
T5

48
48

48
l+Z

&8
5h
ÀTÌ

l+6

l+5

I
1

1
I
1
o
2
1
1

1¿r

20

rL
14
Ll+
20

T2

38
L8

32
38
36
5h

2l

I
I

1
I
I

T-3

50



Date

May 14
Iaay ü

May 15
May l-5
May 15
May 15

Location

Oak Lake
tl

May 15
May 15

May 15
May 15

May 15
May 15
l,Íay 15
May 15

NIay 15

ll
il
n

il

Cover

Carex
n

Constructlon

Carex, Grasses
CarexrMud

CarexrMud
ilÍ

CarexrGrasses
tllt

nlt
(carex, Grasses
(* mra

It tr

(Carex,
(Scirpus fl.

lt
ll

.il

(Carex,
(Scirpus fl. &
(mud

Phragmites

11

(Phragmites
(& scirpus

ll

Scirtrus fl.

I

il
n

il
ll

lt

il
il
il

l4ay 2L+

May 2.1+

lulay 25

Itlater
Depth

L2
1.O

N.E. Devil
lake

ll

Netley Marsh

Nîa¡¡ 2.J

Tctay 25

il
ll
il
n

Heieht

36
25

10
T2

6
10

.5
9

t-0
2I

T2
I
I

L2

Average
Diameter

n

n

24
26
16
28

2.o

12

96
78

Phragnites

.il
ll

tl

Scirpus f1.

No. of
nests

a

1-3

5It
7o
50
60

60
38

40
56

36
48
5h
72

7z

Remarks

UnoccupÍ-ed
9? sirnilar houses
were located -
unoccupied.
0ccupied

ll
l1

Unoccupied,
remains of a
nink nest.
Unoccupied
0ccupied, wet plug
of mud present.
Unoccupied

ll
il
t1

0ccupation
doubtful,
Unoccupiäd
except for
mice 5 simil-ar
houses l-ocated
Young present

L5
35

T2
18
r-8
36

18

1
3
2
2

I
1

1
1

I
1
l_

3

1

.5
I4

20
6

18
22

18
].8

À0
66

84
72

I
2

I
1

illl

0ccupied

tl

tr

t
0i

ûq
o

\^\o



!+s
Mw 25

May 25
May 2.5

May 25
May 2J

Ytay 25
May 25
May 2!
V'ay 2J

May 25

May 25
Ìo'ay 25
May 2)

May 2J

May 25

May 25
Ma:r 25

Ìf'aÏ 25
!4aY 25

MaY 25
May 25

trQaY 2,5

Itlay 25

Marr 25

Location

Netley Marsh

n

il
It

ll

ll
tl
ll
n

il
t¡

ìr

t!

ll
il
rl

It

n

ll

ll

il

ll

ll

ll

ll

Cover

Sci-rpus fI.

Phragmites
It

ll

Carex

il

Construction

(Scirpus fI.

Phregrnites
ll
n

(Phregmites
(& Carex
Carex

ll

ll

il

ll

Phragmites
ll

(Carex &

(Phragrnites

Carex

Scirpus fl.
tl 1¡

rt ¡¡

ll
il
il

I¡trater
Depth

3

il

Phragnrites
il

Carex

il

Scirpus fl.
Ît tl

1l lt

Heisht

30

6
"l
7
0

o
0
0
0

.5

.o
2
1

ll
il
fi
il
It

ll
ll

Average
Diameter

ll
n.

ll
tl
tt

ll
fl

22
26
25

35

T7
33
26
?J+

36
2l+

26
25

7l+

?0
7l+
76
7l+

72
84
78
?0

7z
7+
90
80

No. of
nests

o

n

il

ll

ll

ll

ll

rl

Remarks

0ccupation
doubtful-.
Occupied
Young present

tl tl

0ccupied

tr

ll
It

0ccupatÍ-on
doubtful.
0ccupied
Under constmction
Young present
Occupied - 2

similar houses
were forrnd'
UnoccuPied - Ì1
sími-Iar houses
were found.
0ccupied
Young Present
0ccupation
doubtful
0ccuPied
UnoccuPÌed

t' tajttff'
Occupied ô

llO\

MraternitY nest o

3
I
I
I

1
1
I
I

1
0
1
1

il
il
il
ll

.5

il
il
ll
fl

ll
il
ll

lf

n

1t

il
il
ll
ll

11
7
0

?-l+

22
23
27

22
20
19
20
2l+

.22
16

1
0
o
0
1
1
7

78

80
68
92

99
58
72

76
8/+

66
70

2
I
1

1
2
1
1
1
1
1



Date

May 25

IÍay 25
May 25
May 25

May 25
l,ttay 2J
I,[ay 2J

May 25

May 25
II.ay 25
May 25

Ii.ay 25

I,4ay 2J
I{ay 25
l,tay 25

Location

lrletley }4arsh

nil
Íl ll

2tl

Cover

Phraggnites

n

.. tt

tf

ll

Scirpus f1-.
ft

il

It ll
illl
nlr

Cons:truction

(Scir¡us f1- &
(Phrag-mites

flll
ll 1l

lt 11

tt ll

Scirpus fl.
It ll

(Scirpus fI.
(& Phragrnites

ll ll
ll tl

ült

fltt
ilÎt
tt lt

Ila:r 2.5

V'Lay 2J

Ma..r 2.5

'litlater

Pepth

2

fill
ll ll
llll

ll
il
lt

Height

22

0
0
0

6
2

3

Average
Diameter

72

18
2l+

27

1ó
22
2h

Carex

(Phragrnites,
(Écirpus f1.

iln

LO2
68
98

72
7l+
"lo

No. of
nests

I

0
.5
L

il1l
illl
rril

26

Remarks

0ccupied

Unoccupied
Occupied
0ccupation
doirbtful
Unoccupied
Young present
Unoccupied - I
other house of
same type present
0ccupied

Unoccupied
Maternity nest
Unoccupied - 3
other houses of
same type present.
Unoccupied - 1
other house also
located.
0ccupied

n

Unoccupied -
6 sirnilar
houses
located.
Unoccupied p

cq

Young present f,Maternity r-
neSü.

1
2
0

0
1
0

(caiex &
(Scirpus fI.
(Phragrnites &
(Scirpus fl.

illl

22
40
25

69

6o
80
68

I
0
0

18

2I+

26
20

67

0
I
0

o

1
I
0

3
l+

90
6z
60

LL+

2l+

36

6z

73
78



Date

May 25

May 25
l4ay 25
May 25

May 25
l{ay 25
May 25
l4ay 25
l{ay 25

Ylay 25

I'4ay 25
Irlay 25

May 25
May 25
May 25
Y'ay 25
I{.ay 25
Irlay 2J
ILay 25
llay 25
It'a}¡ 2.5

I4.ay 25
I4ay 25
llay 25
14a¡r 26
):ia:, 26
',tiq¡ ?6

Locatíon

Netley Marsh

nll
illl
ilil

Cover Con-stmction

(Phragrnites, (Phragnites &

(Scirpus ft. (scir¡us fI.
ilÍlllll

PhragmÍtes Phragrites
(Phraemites &' (Phra6'nt-tes &
(scirpus rt. (Scir¡us fl-.

ft tl ll ll

rl rl ll ll
Itflllll
rl tl i¡ tl

Scir¡nrs f1. (scirfus fl. &

(mud
(Phragmites, Phref¡nltes
(Scirpus fl.
(typtra
Carex Caror
Phragmites (Ptrrag'-nites &- (Scirpus fl.
Carex Garex
Scirpus f}. ScirPus fl.

ll ll

tt ll

Phragnites Phragmites

It tl

Carex Carex
nll
Ît ll

nll
nll

Phragrnites Pfrrag¡nites
Carex earex
Phragmites Phragmites

nll
fltl
nll
rtl
illl

n

il

ll
il
It

n

il
It

il
ll
ll
It

il

ll
ll
ll
ll

Ïrlater
Depth

6

il
il
il
ll
il
ll
il
ll
il

Feieht

30

1
0
2

0
0
0
0
0

Average
Diameter

80

82
I14

82

28
16
18

22
27
U+

5l+
2L+

ll
lt

t¡

il
n

il

No. of
nests

I

?8
84

120
70
88

60

0
0

0
0
I
I+

0
0
0
0
0
0
0
o
0
0
0

Rernarks

Maternity nest.

0ccupied
n

Unoccupied

ll

0ccupied
Unoccupied

il
n

0ccupied

UnoccupÍed
Occupied

n

n

lt

ll

Unoccupied
ll
il
1l

It

il

Occupied
ll
ll .'

il
il

23

I8
25

I
2
o

I
1
o
0
0

1ó
2h
18
18
36
14
30
26
20
23
14
26
36
oo

3l+

60
66

58
70
70
60
94
58
a,
6h
70
68
50
70
73
90
84

o
I

0
I
0
0
T
0
0
I
1
o
0
o
1
I
1

"ú
Êr

0qo
O\
t\)



ry
May 26
May 26

NIay 26
May 26
May 26
May 26
14ay 26
May 26
May 26

May 26
NIay 26
May 26
May 2ó
May 26
May 26
May 26
May 26
May ?7
May 27
May 2?
NIav ?7
Ir[ay p?
l,[ay 27
Tr'ay 27
Itt'ay 27
Nay 27
May 2J
lLair 27
Itia* 27

Location

Netley Marsh
illl

illl
illl
t] tl

Ît ll
It ll
1l ll
ilil

Cever

Carex
il

rr it
n

Phragmites Phragmites
Cacex Carexj Phragmites Phragmites
Carex Carex

tt (Carex &
(Phragnrites

tt Carex
tt tl

tI ll

tt lt

tr ll

rll
tt ll

Scirpus fl.. ScirPus fl.
rl 1l

ll ll

lr ll

fill
tl ll

tt ll

It tl 
'

,, t,

ntl

n

it

2
n

1t

Constructiqn lppth Height Diameter nests

Carex
(Carex &
(Phragrnites
Carex

ll

2il
tl ll

1t ll

Pruden BaY
lt tl
ll lf

ll 1l

nll
ll 1l

1r It

*fi\
ll 11

ll ll

nll

Iietley Marsht
Section 12

tt

lt

l{ater

0
0

0
1
o
0
0
o
0

L9
14

2l+

26
36
29
3h
1g
14

Average No. of

6l+

40

80
76
73
90
84
6l+

40

0
1
o
0
0
0
0
6
0
o
0
0
6

3
2
6
6
6
5
o

0
0

I
0
1
1
I
0
0

24
26
22
27
26
30
2t
30
26
23
26
27
26
30
14
20
2I+

18
23
I7

RemaTks

Unoccupied
il

Occupied
Unoccupied
0ccupied

n

il

Unoccupied
tl

0ccupied
Unoccupied
Oceupation ?

Occupied
il
l1

Unoccupi-ed
0ccupied
Unoccupied

It

Young present
0ccupied
Young present

illl
tr ll
ltn

Occupied F
Young Present $

nll o\
Unoccupied u

80 1
760
780
8b1
92 1

114 1
76 1

I18 1

960
820
96 1

110 I
92 1
go1

106 1
90 1

96 1
go1
92 1

780



Date

NIay 27

May 27
May 27
I'rtay 27
May 27
May 27

Location

Netley Marsh,
Section 12

lltl
illl
illl
It ll
rn

May 27
May 27

May 27
\[ay 27
ltay 1.7
May 27
I[ay 27

May 31

Cover

Sc5-rpus fl.
1t

Carex
It

il

(Carex &
(typrra
Carex

(Carex &
(typrra
Carex

tl
il
ll

(Carex &
(typna
Fhragmites

lt
It

n

il

il
il

llil
1r ll
illt
fr tr

tt ll

Construction

Scirpus fI.
n

Carex

n

(Carex &
(ryprra
Carex

(Carex &
(rypna
Carex

tI

il

(Carex &
(typna
(typtra,
(Phra67nites,
(Scirrus fl.

nlt
ll tr

Phragmites
lf

l'la¡¡ 31
May 31

lafre Francis

l[a.y 3L
l.{ay l1

Water
Depth

0

June 2

,ir'ne 2

ll
ü

tteieht

v
0
0
0
0
0

Ðelta Marsh

Average
Diameter

80

18
2T
11
25
22

16
19

22
23
20
2.2

2.2

'ì?

(

110
95
89
7z
8ó

82
?0

0
0
0
0
0

23

No. of
nests

O

Phragmites

il

Remarks

Unoccupi-ed

0ccupied
Unoccupied

ll

0ccupied
Unoccupied

0ccupied
ll

il

Occupation ?

Unoccupied
n

ll

Young present -
J other simi-Iar
houses found.
0ccupied
Unoccupied - I
other similar
house found.
Young present
Unoccupied -
2 other
sj¡nilar houses 

5Jfound. ti
0ccupied o\F

2
0
0
1
0

I
I

( Phragnrites,
(Scir¡us vI.
Phra¿rnites

T2
22

82
86
80
76
76

66

11
L7

18
11

18
18

2
1
I
o
0

lo

5b
5ü,

66
84

26

1
0

24

82

I
I



lstr
June 2

June 2
June 2
June 2

June 2
June 2
June 2

June 2
June 2
June 2

June 2
June 2
June 2
June 3

June 3

Locatiog

Delta Marsh

il
ll
It

n

ll
lt

tr

lt

n

Cover

Phragmites

il
It

'n

Tyoha
' ll

Phragmites

fi
n

ll

nil
Itil
?t 1t

Construction

(Phragmites &-

(Scirpus vl.
lril

Phragmites
(Phragmites &
(ScÍ-r¡'us vl.
Typha

tl

(Phragmites &
(Scirpus vI.

lrll
ltn

(scir¡us vl. &
(Typha

illt
iln
nll
iln

June 3
June l
June 3
June 3

I¡Iater
Depth

20

June
June
i¡': r.)

tt

ll
ll
1t

1l

n

3
3
3

Heieht

24

22
25
14

22
12
22

22
18
2.2

22
20
2l+
1e

20

22
?_2

10
2

27

26
24
?.6

n

il

Ü

ll
ll

1l

Typha

Phragmites
It

n

Average
Diameter

86

65
67
62

86
69

100

It

fl

lt ll
on
rtn

llil
lril
iltl

( Phrag¡nites,
(Scirpus vl.
(e ryprra 

'

Phl'agmites
(Phragmites &
(Ty-phî 

rr

(T¡¡pha &
(Scirpus vl.
Phragmites

(Phragmites &
(Scirpus vl.

20
14
2I

23
2l+

18
12

No. of
Nests_

1

Remarks

ïoung present

üil

0ccupied
Young present

llil

0ccupied
Young present

ilil

0ccupied
ll

Young present
0ccupied

ll

Young present

Occupied - 2 other
similar houses
found.
Young present

ll tt

nrl
ilr E

gt
,ûq

Occupied o

Young present $

I
I
1

I
2
1

I
2
2

1
2
l_

1

I

1
l_

1
1

2
1
I

96
7o

102

96
66
66
30

6zt0

6

7

t3
23

2L
2Ð
1l_

16
T5

66
60

66

96

72
66
h2

20
18
t7



Date

June 3

June 3
June 3

June 22

Jvne 22
June 22
June 22

J:ur;re 22
June 22
J:une 22

June 22

June 22

June 22
June 22

June 22

June 22
,.rune 2.3

¿,'te 2I+

Iocation

De1ta Marsh

nll
ll ll

Summerberry
Marshes
illl
iln
illl

Cover

Phragmites

fl

Grasses

il

Phragmites
(hlit¡,ows &
(carex
Phragmites

n

Salíx

,carex

Constnrction

(Phragmites &
(Scirpus v1.

ll 1l

(Phragmites,
(scirçus vi[.
(a ty¡tra
Grasses

ll

Phrapmites
(Carex &
(Atgae balls
Phragmites

ll

(Carex, mud

Carex

'tr

Phr'agrnites
(Phragrnites &

(wood chiPs
Carex

Phragmites
ll
l¡

illl
tt ll
fill

hlater
Depth

23

22
26

n

n

Heieht

28

?2
23

n

il

ll

Phragmites
il

Carex

Phragmites
n

(Pnraernites
(a ryptra

Àverage
Diarneter

110

90
90

8t+L5

I6
L2
18

19
10

0

fill
n?l
ttn

No. of
gebts

I

I
I

1

18
N
I6

L7
27
32

Sernarks

Young Present

illl
It ll

0ccupied

tl
il
ll

Occupation ?
Young present
Unoccupied - 4
sini-Iar houses
found.
Toung present -
2 other houses
found'
Unoccupied - 2
other houses
found.
Occupíed

ü

Unoccupied i
6 others 'g
found. fi
Occupied å
Toung Present o'
0ccupied

84
86
98

8À

98
58

22

20

16
1ó

12

T2
11

1
3
2

1
I
I

1o
7u

6l+

72
60

64

r6
2l+

23

3
1

78
7z
68

I
2
I



9e!e.

June

June

29

Location

Netley Marsh

)Q

June 29

June 29

Cover

(Fhragmites,
(Scirpus fL
Phragnrites

June

June

Jrme

June

Ju.ne
June

June
Jrrne

,)0

29

20

Construction

(Phragnrites &
(Scirpus v1"
(Phragmi-tes,
(Acorus,
(Equisetem &-

(Scirpus fl.
(salix, Acorus,
(typtra, Carex &
(Scirpus f1.
(Scirpus fl.
(Acoms, Carex
(a algae
(Carex, Acorus,
(a Scirpus fl.
(Scirpus fI.
(8.carex
(Atgae ba1ls,
(Scirpus fI.

(Phregmites,
(Scirpus f}.
Scirpus f1.

(Phrapnites,
(Scirpus f1.
(f'fge e balls
Phra ømites

(Phregmites,
(r.vpHa, Carex,
(¡ùeee bal-ls
( Phra,oJnites,
(l,tge e balls

(salix a
(Grasses

(Äcorus,
(fypfra A
(Carex
(Acorus &
(carex

(Acorus,
(Phrarmites
(carex
Phragmites

Scirpus fl'
Acorus

Phragmites
(Phragnrites,
(rypna

Phragnrites

co

29
)g

30
30

lfater
Depth

.5

.5

ltn
tl It

June 30

Heieht

36

E,A

'n fl

iltt\

Aver:age
Lia+eter

Izh

96

32

No. of
Nests Remarks

J Occupied

r
o)

12

7z

10

60

22

L2

0
o

60

90

60

L2

10
30

Unoccupied

tl

ll

il

il

lr

0ccupied
Unoccupied -
20 similar
houses found.
Young present
3 similar
houses found.

0

6
(

10

60

12
t3

56

ó0
n2

l+5

)¿

108

0
1

t_

0
tp

oq
o
O\{



Date

Ju1-y

JuIy
July
July

July

JuIy
JuIy
July

July
July
JuIy

v
T5
15
L5

T5

location

Delta Marsh

flll
ft ll
illl

$
t5
L5

Cover

(PhragnLites,
(fyprra

ll ll

lr tl

(Phr:aggrites,
(Scïrpus vI.
(PhragnLites,
(Scirpus vI.
(¿r-nha
Phragnites

tl

Typha

Phragmites
tr

tt tl
illl
ïtl

v
L6
L6

Construction-#

Phragmites

.ll
il
tl

tt

Í
1l

(typtra,
(Scirpus vl.

Phragmites
ll
ll

July 16

illl
illf
illl

Ju-ly 19

July 19
July 19
Jul-y 19

Itlater
Depth

2l+

Netley Marsht
Passwa
ntl
rfl
nn

July
JuIy

Heieht

T2

ñ
2l
2l+

1g
T9

Average
Diameter

24

r8
T5
16

fl

lt

Carex

Phragmites

(carex,
(Phragnites
Phragriites
Scirpus fl.

¿1
20
20

IQ

40
48
5z

50T7

L7
1g
12

il
il

No. of
nests

3

20
1g
L7

Carex

Phra.gmites
n

ll

lt

Sci-r=pus fI.

Remarks

0ccupied

il

Young present
ll ll

¿
I
1

5z
48
l+z

I4
20
18

16

h5
6o
56

1
1
2

20

9
1
3

illl
rr ll

Young present -
I other house
found.
Young present

ll tl

Young present - l¡
others of sinrilar
data located in
area"
Occupied - 5

houses of simiþr

2
I
2

À8

1
13

10
20
?L

2-o

12

58

108
78
80

78
78

data located
also.
Unoccupied

Occupied

It

Occupation ?

Constmction

3
I
I

1
0

t
Ê)
m
o
O\
P



Date

July 20

July 20

JuIy 20
July 20
J.¿Ly 22

Jul-y 22
Ju1-y 22
JuIy 22
JuLy 22
JvLy 22
JuAy 22
JuLy 22
JuLy 26

Ju.Iy 26

Ju.Iy 26
J:uLy 26

August J

Aunust J
å.ugust i¡

âugrst 4
Àugust 4

Itrug.ust 4

Âugust 4

LocatÍon

Nel,.ley Marsh,
Section 1

il1l

n¡l
nlt

Netley Marsht
Pruden Bay

nlt
ll 1l

illl
ll ll
Ît ll
illl
nll

Netley Marsht
Section 25
illt

Cover

Grasses

( Phrag¡nit es,
(Scirpus fI.

fitl

Scirpus fI,
ï1l

Cons9mction

Salix

(Phrap'mites,
(Scirpus fl.

ll lt

Scirpus fl.
It tl

ll
ll
fl
1l

r
It

il

il
ll
tr

il
il
n

¡f

Iilater
Ðepth

0

Netley Marsht
Pruden Bay

'ltt
Netley Marsh,
L. Devrl-l lake

lr ll
?r ll

Carex

(Seedlings,
(Carex
Carex

ll

Scirpus fl.
1l ll
rril

il
n

ll
tr

ll

Height

23

20É
o)

5
I
¿

ll
' ll

ll

Carex

It

Ir

il
il
ll
1t

It

ll

Average
Di-aneter

58

t.)
6-
2
5

5
l+

11
.5

32
32
L2

2h
10
20
18
10
38
18
2.1+

n

'll

Sclrpus fl.
It ll
ft ll

45

55
95
23

110
30

100
50
48

110
48
6l+

No. of
nests

1

2

il
ll

Remarks

Unoceupied - 4
others found.
New constmcti-on

Oecupied
New constmction
Young present

0ccupied

n

Maternity nest
Occupation ?

Occupation ?

Young present'
Occupation ? - 5
other found.
0ccupied

n

Unoccupied - I
others found
Construction
proceeding.
0ccupied
Newly
constmcted.

rtllFd
n rr- fr.oIoung present. o\

Under \o
Construction.
Young Present.

0
0

3

5
6

0
6

1
3
1

3
I
l+

I
0
I
I
2

3

2
2

il
ll

36

28
17

26

il '

il

il

lt

102

50
6l+

80

3B
26

30
26

10

l_20

5L+

50
108

27

3

?

3

3
2

32

IÑ



Date

August

/iup¡rst

Âugust
Auggst

.tugust
August

ï,ocation

Neüley Marsh,
L. Devil Lake
Itlhitewater lake

ttfl
ilil

rt tr

Oak Lake

flil

11

11
T1

11
12

Âusust 12

.,\ugust J-2

liugust 12
Âug¡st 12
/iugust, 16

åugust 16

.,1ug-rst 16

,'iugust 16

Lugust 1ó
/rugust 16

Jlugust 16

Cover

]!lcorus

Typha

ri

(Scirpus vl.
(Typha

lt .il

Carex

Conqtruction

(Acorus,
(Scirpus fl.
T¡pht:

lt

Scir¡ms vI.
flil

(carex,

Itil
ilil

Sunrnerberry
M¿rshes, Pakow

7,cne
It It

(,Scinpus vl.
Trash (Scirpus fI.

(Rtgae balls
Scirpus vI. (Scir.nus vI.

(filgae balls
ilIttttf
ililfllt

Carex Carex

(Phragrnites, (Phregmites,
(rLcorus, þpha, (Acorus
(Carex
( Phragrnit,es, ( Phragmites,
(Acorus, Carex(Carex
Phragmi-tes (Phraemites,

(Care-x, Âcorus,
(Ltgae balls

llilil\

n (Phragmites,
(Carex

(carex, (0arex,
(Itcorus (rjcorus

lfater
Depth

,5

l_g

18
18

18
18

2l+

Heieht
' 

2t+

tl
fi

Summerberry
Marshes, Poplar
Point Lake

Average
Diametel

L2

16
,6
18
18

a6

16

L5
1q
I6

18

12

2l+

lt

It

70

36

l+5

78

5h
5l+

4o

40

56
66
84

No. of
nests

I

2

2h

6
6
I

Remarks

Newly constrr¡cted

Open nests -
young present.
0ccupied

il

lt

Unoccupied

Under eonstruction

ll tr

iltr
llil

Newly repaired

0ccupied

I
0

1
0

r8

12

L2
20

(

0
0
2

40

60

20
I8

L5

20
108

2l+

Under
construction
Newly
constructed

0ccupied
Unoccupi-ed

0ccupied

1
0

t
Êi

0qo
\)
3



Date

^trugust 16

/lue;trst l-6

Àugust 16

Äuzust 16
,n'ugust 17

irugust 1?
August 17
/:.ugust 17

I-ugust I7

Lugust 1f
Âugust 17

rl.ugust 18

Location

SurrnerberrY
Ma.rshes, PoPlar
Point Lake

tl ll

Cover

(Phragmitest
(Sparganium

Phragrrites

(Phragnrites,
(Sparganium'
(Sagittaria
Phragrnites

ll
tl

(Typha,
(,Uqursetum
(Carex,
(ryprra

ll
lt

Phragmites

tr

tl

(Phragmites,
(Scirpus vl.
(Equisetum
($cfrpus vl.
(Equisetun

illl

Surrnerþerry
Lake 34 -
Richard Zone

fill
It ll

rtfl

Cons!ruction

(Phragmites

(Phragmites,
(Atgae balls
('phragrnítesn
(¡ltgae ba1ls

tr tl

Phragnites

tl ll
fl ll

If¡lha

(Carex, Typha'
(.1¿gee balrs

ll ll

.ltll

Phragnites

(Ptrr¿ gmites,
(litgee bal1s
Phregmites,

\
I

(Ptrragrnites,
(scirpus
(carex
(scírpus,
(,ftg;ae baJ-ls

rirugust

iiluzust

l-n'ugust

I¡Iater
Depth

6

6

6

7
2I+

Sr:mmerbefrYr
Lake 36 -
Richard- Zone

18

ll
ll

18

Heieht

3o

L2.

14

Lugust 18

18

Average
Diameter

102

No, of
nests

I

2

2
1

22
30
30

48

50

26
2l+

Remarks

0ccupied

It

1f

ll
il

27

¿)
27--

2l+

2J+

7

L2

26
2l+

2.o

l+8
26

2l+

90
66

23
20

5l+

6o
80

I
3
1

18

2
1

30

5O

84

ll

Occupied - 1
similar house
New1y constructed

16 óo

Young present-
I other house. "6
Occupied. Ä'o

\t
trH



Date

Iiugust 18
Lake 36 -
Richarct Zone

Àugust 18 rr rr

Âugust 18 rr rr

Location

Summerberry,

Lugust
i'lugust
,Àugust
,lugust

Àugust

.,Lugust
i'ugust

lrugust

Âugust
"\ugust
.liugrst
Iiugust

l-8
18
l-8
18

Cover

(Âcon:.s,
(rypfra

il 
..

Scirpus vl.

Phrapçrnites

It

(sal:x,
(Scirpus vI.
(typrra
Scirpus vI.

1l

Âcorls

Scírpris f1..

nll
Hil

2n
Summerberry,
HiIl Isl-and

Netley Marsh,
Pruden Bay

ilIt

Net1ey M"a.rsht
L. Devil lake
tllll

nll
illl
tr 1l

Netley Marsh,
Lr'Iest Channelr
Red River

ilil

2l+

2h
2h

Construction

(typtra,
(Scirpus vl.
(Ägae bal].s

ilil

(Scirpus vI.
(atga.e bal-Is
Phragmites

nil
ll ll

(sarix,
(carex

Scirpus vI.
llll

(Acorus, Carex,
(Equisetun, mud
(Phregmites,
(Scirpus vI.
Scirpus fI.

Ir ll

illl
ll tt

2l+

2l+

2l+

2L+

2L+

Âueust 24

;\ugu"st 24

.,\ug,ust 2{
l',ugust 2(

l\ug-ust 24

Ïlater
!epth

30

1ó
16

þight

22

It It

Ît ll
illl

lt It

li,verage
Diameter

54

18
1g
2L

0

iln
ilÌl

20
2I+

18
T7
2.1+

7

No. of
pests

I

30
84

5l+
53
42,
80

,5
0

Remarks

Newly constructed-
5 other houses

Newly eonstructed
Newly repaired

Newly constructed
iln
nll
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Newly constructed

llll
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2.I
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2h
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n

I
2

I
2
1
I

2
2.

2

5

il

ll\

il
It

It
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I
3

3

6

3

0

L6
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3

0
0
1
2

82
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rl ll

New1y constructed

Under con-
struction
Newly con-
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Under con-
struction

nll

1
0

õ
r,Jq

o
{
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Date

August 2[

irugust 25

October 7

October 7
October 7

October 7

0cùober ?
October I

October I
October I
October I

October 9

October 9
October 9
October 9
October 9
October 9
October 9
October 9
October 9
October 9
October 9

Locatíon

Netley ltlarsh,
llrlest Channel,
Red River
Netley Marsh,
Passwa Lake
Netley Marsh,
Pmden Bay

It fl

]t tt

Cover'

Scirpus fl.

nlt

Netley Marsh,
Passwa
ilfl

fr lt

Netley Marsh,
Section 18
Delta Marsh

Construction

Scir¡us f1-.

ûtt
iln

'ttlatef
Depth

0

il
lr

It ll

!n
ilfi
lrn
tl fr

n. il
tr ll
illl
11 It

frn

1r

ll

fril
illl
lt tt

Heisht

20

18

3l+

v
0

0
2

.5

2
.2

.5
(

10

Phrag¡nites

Grasses
il

Phragmites
Grasses

il

ll

It

Average
Diametgl:

66

n

lt

lf lt

ffll
ilrl

(Phregmites,
(Âlgae balls,
(mud

Grasses
fi

Phre gmites
Gras:ses

il
rr\
ll
lt

il

30
40

16

40
4z

30
36
28

24

4o
2.6

2.8

32
T2
28
28
36
2l+

32

No. of
nests

2

I
I

5l+

84

It

fl

lr

n

n

7z
88

Remarks

Neir1y constructed

10

3l+

108
144

10
18
I
6

7
I
3

10
10

6

3
2

Kits present

lln
ilil

I sínilar houses
Kits present - 4
simil-ar houses
0ccupied
Kits present

ntt
üil

Kits present - 10
similar houses
0ccupied

90
110

90

X
x

À0

X
x
]i

¡72

5l+
5o
60
h5
58
78
6a

32
90

x
X
x
x
0
X
X
X
x
X

ll

Occupation ?

0ccupred
il
t1

It

It

'd
FJ
rq
o

{\,



Date

October 9
October 9
October 9
October 9
October 9
October 9
October 9
November 11

Locat'ion

Delta Marsh
iln
Ir ll
illl

tt tt

tt ll

Netley Marsh
Transect

Cover

Grasses
n

.. ll

Phragmites
n

lt

Grasses
(Scirpus vl'
(fypira,
(Seedlings

Cons!!ustion

Grasses
n

ll

Phragrnites
It ll
r¡ it

Wat'er
Denth

Grasses
(rypna,
(scirpus
(scirpus

10
T2

9
I
I

12
12
.5

Heisht

fl.
vl.

l+2

T2
26
20
30
2l+
20
28

Average
Diangter

78
&
5l+
4z
78
90
39
65

No. of
nests

)(
x
x
x
X
X
x
1

Remarks

0ccupied
il
lt
ll
n

ll

lt

Occupied - 2
similar houses
in vicinity.

r
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The factore ldhlch d.g_terrÊtre _tfos_Jo_ca_tlolr of nushlat lo-d.ges

The followlng four factore all lnfluence the loeatlon
(a) bulId.lng me.terlale

(b) cover vegetatlon

(c) food. vegetatlon

(¿) water d.epths.

(a ) Bul-ld.lnE nater-lale

Muekrate conetrust houseg from any naterlal whlch 1s

avall-ab1e 1n a eultable concentnatlon. Howeven the eongtructlon

materlal ls ueually d.enlvecl fron the eover or food. vegetatlon.

Thue the followlng plante are ueed.' extenelvely:
(a) Solrpue f_1uv1a31_I-1e

(b) Selrpul¡.vaUd.us
' 

( o ) Typha 1a-t_1f_o11a

(d.) PhraEmlteg

These plants d"o not onl¡i' furnlsh Þulldlng materlals
but aleo the cover and. food. elenente. fherefore, lf plants

¡vhleb are sultable as muskrat food. are present, there wlll þe

no d.eflelency of oongtructlon materlalg.

(b) Cover:Jesetatlog

If the Lod,ges are congtrueted. over water, they are

anehored. on eteLks of d.ead. or llvlng plants end. are ueually

surround.ed. by some type of cover vegetatlon. Tblg ensures

the etab1l1ty of tbe lodge and prevents the surround.lng

watene or nud. fron freezlng d.eepLy by the ooatlng of snow

whlch ls herd. by the cover plents d"urlng the wlnter months.
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Generally nuskrats d.o not leave thelr cover vegetetlon unless
water le absent. Therefore d.urlng d.rought cond.ltlona the
loiLges are bul¿I-t 1n ari exposed. rnanneþ, Thls eauses d.eep

freezlng of the surround.lng watere and. nud. whleh cause d.lff-
lcultlee d.urlng entrance and. exlt from the lod.ge ln orqiter

to procure food.. .also wlth the conlng,of, the sprlng, these
houeee are usuarry earrled. off by the ewlft frowlng run-off
watere. usuarry the muekrat flnd.e a locatlon where water 1s

present a&ong some type of cover vegetatlon whleh ls usually
utlllzed. to a great extent es food.. Therefore, lf the sult-
able 6ood. vegetatlon ls present together wlth some waten, the

nuskrate usually bulld. ln the fooCl, vegetatlon. Thls loeatlon
le very satlsfaetory becauge bulld.lng cover, and. food. materlal-e

are all together and. sre easlly a.ccesslble.

(e) Food. veEetatlon

The looge ls generalry looeted near su.ltable food.,

eepeolally ilurlng the wlnter monthe. rf sultable food. plants
are present, the muskret bullds the lod.ge there. Thj.s state-
ment appltes even though water ls conpletely absent. Eowever,

wlth the d.eflctency of waten, some types of food. plants ilo not
offer easy acoeeslblllty of thelr und.erground. root systems d.ue

to severe freezlng unless the stems furnlsh enough cover so

that a eufflclent blanket of snow lg captured.. sno$ prevents
d.eep freezlng of the und.erground. root systens. Ho!Íever, for
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optlnum cond,ltlons of fooil. accesglblllty, water as !Íe11 ag

sufflelent cover plants nnust be preeent, guch consld.eratlons

are essentlal becauee the muskrat d.oee not hlbennate or store

a sufflclent quantlty of food. to last more than a few d.ayg.

(d) iÍater deptr¡

In the fall, most of the. lod.gee are located. as close

as poselble to mooeratery d,eep water provld.lng cover, bulld.lng
mater1al, and. food. vegetatlon ere wlthln reach. For optlmun

over-nlntenlng cond.ltlons, water ls one of the egsentlaLg.
ifater from L0 to 2l+ lnehes ln d.epth seems to be qulte eatle-
factory. Thls d.epth prevente severe freezlng sf the mud. arourd.

the und.erground. root syetens and. enablee the anlmals ts travel
more easlry. rt hag been found. from both s¡¡mmêf, and. wlnter
oþgervatlons that the nuskrat lod.ges are never Ìuore than a few

hunÖreÖ feet away from water. Ihls fact ltluetrates the musk-

rat I g lnh.erent d.eslre f or water. Theref ore water cannot be

entlrely eIl¡nlnateð fro¡n an optlnum muskret hebltat.

rf the d.eslrable muskrat fooil pJ-ants are preeent

together wrth some water, no d.lffleulty w111 be encountered

by the anlnals In bulLd.lng lod.ges. rt would. be d.eelrabre ln
noet caees to ralee the fall water levels lf at all posslble.
rn many of the Netley Marsh arees, the lod.ge Loaatlon 1s a
conpronlge betÌreen exlstlng food., oovelr, and. constructlon



-78-
vegetatlon' and. the optlnun ¡yater level obtalnable. These are
the eond.ltlons as evld.enced. fron thlg wlntertg obgervatlone.
More lnformatlon on housee and the su1tablllty of thelr
locatlon would. be d.eslrabfe through the wlnter nonths for at
that tlne they are subJeoted. to the severe teet of thelr
Eultablllty ln overoomlng the extremeg of low tempenatürêge

IV gurvlval Potentlal
Tbe er¡rvlvel potentlal of mueknats ls qulte hlgh

beeeuge of thelr vanlou,g proteetlve heblte. The survlval of
the young anlnaLs ls very $reat beeauge of the great parental
nutrltlun and. proteetlon. as liing as there le no great pop-

ulatlon pnessure, the survlval rate of the ad.ultg and. suþ-ad.ults
eppears to be qulte hlgh aLeo, But ae soon as the populatlon
lnoreases to a eerte,ln magnltucle, the eurvû,val_ rate of the
anl¡nare d.ecresseg nepld.ry beoause of any one on alr of the
followlng faetors:

(a) lntraspeelflc pred.atlon

:, (b) eplzootlcs
(c ) etanratlon
(d) lnterspeelflc pned.atton

rt ls the d.uty of the gene manêgers to keep all of
theee feotore at a mlnlnun by sultabre trapplng progreias.

These progra.ms ehourd. arrow a eertaln breed.lng stock whlch
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ffl1-I not proiluce e popul.atlo-n ln excegs of the earrylng

capaolty. It le hlgfrly probable that even lf the carrylng

capaolty 1g not exoeed.ed., the populatlone nay beeome too

1-arge and. gone of the absve mentloned. faetors wll-l commenee.

Ehe populatlon d.ensltles have not ag yet been d.etermlnecl for
any of the Manltoban areas. llhlg neans thst no Öeflnlte ln-
fornatlon ean be brought fotncard. ag to the llnltlng nurnber of

nuEkratg for any certaln type of vegetatlon ln ord.er to keep

these Unöeslrable factors at a eatlsfactory nlnlmum. Never-

thelees, thls one faot 1g oþvlous anÖ hae been prsved. Bany

tlmeg.

lhe popuLatlon muet not exeeed. a certaln d.enslty

otTrerslse the habltat wll-I be d.estroyed. by the tncreased.

ooaetlon. lfhe populatlon In suoh a d.enud.ed. anea w111 d.t¡nla!.eh

rapld.ly untlL aLl the anlmaLs perlgh or only a nlnute fnactlon

of the fonmer populatlon w111 remaln ln a preearloue gtete.

At eertaln perlod.s of t1ne, the muskrat popuLatlon

seens to 1.ose lte resletance to eentatn cllseases whleh rapldly
eetaþlIeh themselvee ln eplitenlo proportlone. As X€t, there

ls no experlnental proof to support thle aesumptlon. Theee

eplzootlcø eeem to Étweep aoross great areas and. d.eEtroy most

of the nuskrat populatlon d.urlng oerteln years whloh seem to

be unlform ln thelr perlod.lelty of oeeurrence.
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Record.ed. F1el-d. Oages of Muskrat Mortallty
Elght d.lfferent ce.ses of muskrat noftallty were

ensountered. d.urlng the sunner of Lgl+9. Theee were eomposed.

of 26 lndlvlôuaLg. fwo d.eethe were the regult of lntna-
speclfle pned.atlon. ?he remalnlng 24 mortalltles were d.ue

to d.leease, starvatlonr. or suffocatlon. A female and. her

lltten of seven young rrere found. d.ead. ln a house at Netley

Marsh (Flg. lþ2r. No externar wound.s oould. be found. on any

of the speclnene' 0n d.lesectlon of the ad.ult anlmar, some

f,orm of enterltls (Errlngtonrs ?) seened. to be present

beeause of the henombagle cond.ltlon of the lntestlne,
9lnce a total of 599 nuskrate were exa.nlned. d.urlng the

sunmer, the known nortallty rate was d.etermlned. to þe:

26/ Sgo x loo = 4.t+ ft
thls flgure representg a mlnlnr¡n value whlch le probably far
belos the actual nortallty rate.



I'igUre 42.--- Adu1t female and. her litter of

seven youn8 found. d.ead. in a Ìrouse at Netley llarsht

LO/6/49. Ðissection of the adult revealed. a h.em-

orrlragi.o eond.itÍon of the intestine probably pro-

d.ueed. by some fo¡rn of enteritis.
(ltroto taken by J. A. McLeod.)

Sigure 43.--- .4, eomparÍson of a normal and.

a pathol ogLcal. sp3-een. Íkre latter Ís characlur-

istic sf lrringtonts Virus Enterftis. Note the

numerous¡ small, wkrite spots and. the stroll-en

condition.
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ENVIRONMETWAL RESISEANCE

. fhe eun total of the factors tend.lng to d.ecreage tb.e

lnuskret nunbere eonetltutes $hêt ls referred. to eoologlcally as

the anlmalsl envlronmental reglstance. Theee factors are exter-
nal and. characterletlc of the hebltet ln whlch the anlmale Ilve.
The envlror,¡mental neelgtanee w111 be d.lscussed. und.er three maln

d.lv1eloae:

I CLlnatlc Faetors

II FÏryslographlc l'aetors

III Blotlc Factsre

OLlmatlc Factors

Lleht

Muskretg öo not seem to requlre llght d.lrectly. In
fact exposure to strong surellght wlrl prod.uee lnJury whleh

frequentLy resulte ln d.eath of young nuekrats, d.evold. of, haln,

xf':.they have been subJeeted. to e eufflclent d.osage of euoh raysì
Most of the lnd.lvld.uals are proteeted. fron guch a,n exposure þ
belng raleed. ln e eovered. nest. llowever, e fen llttere were

found. where no sueh proteetloR was present etue to the open

chareoter of the neet. gueh llttere may perlsb qulte eaelly.
Llght d.oes have an effeet on the behavlor of the anlmals ln
vlew of the faet that they d.o most øf theln feed.lng at nlght.
rnèlrectly, nuskrats cannot Ilve wlthout sunllght as they are

prlnarlly depend.ent upon those pLants whloh requlre sunllght.
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$olar llght le never oonstant but ohangee quantltatlvely and.

qualltatlvely fron d.ey to day, frorn geason to season, anil frorn

year to year. These fluetuatlons nay affeet the oeeurrence and.

quantlty of certaln essentlaL amlno acld.e and. vltamlne whlcb

aîe egeentlal for optlmu.n cond.ltlons of growth and health of

the lndlvldr¡al and. eonseguently of the whole populatlon.

Moleture

llhe nuskrat, a seml-aquatle anlmal¡.,requlres free

nater as a coüpenent of lts optlnun habltat' Inillreetly

¡rater l-eve1s play an lrreplaeeable role ln thelr eontrol of

the types of vegetatlon ln the mansh. The oarrylng oapaclty

of an aree for nuskrat prod.uetlon ls depenôent upon the oond.-

ltlon of the reeô-ewamp sere whleh 1e affeeted. by water d.epth

and. fluctuatlon of water leveLs. Free water eoverlng an area

oonstentJ-y f,or a number of years prod.u.ees etagnatlon annong the

enengent vegetatlon. In order to allow seed.llng reprod.uctlon

anÕ to prevent plant d.egeneratlon, lt ls eesentlaL to d.naln

areas for a eertaln perlod. of tlne. OnIy ln thls wey ean the

reed.-sîrerûp sere be nalntalned. et lts optlnum carrylng eapaolty.

Íhereforer water Ievels a¡re one of the maJor feetors ln the

envlro¡rmental reslgtanoe of nuekrat populatlone.

TenperatuJ'g

The nuehrats are honlother.nle anlnals and. can eurvlve

wld.e temperature fluotuatlons beeauge of the protectlon offerecl
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by thelr warm fur and. thelr heþlt of house-bu11d.1ng. However

the tenperature d.oee exert a d.ecld.ed. lnfluenoe on the growth

and. reprod.uctlve rateg. These letter rateg d.etermlne anlnel
nunbers. Young muskratg cannot eÌ¡rvlve tbe temperature fluc-
tuatlons unless they are cloeely protecteô by the ad.ult femeLe.

They are ehelte¡red. ln a flne-LlneÖ nest and. recelve eupplemental

heat from the body of the parent. Some of the young were fourd.

ln open neste. llheee lnd.lvld.uals would. have llttre ehance of
survlnaL d.urlng storns

Durlng the wlnter season, low tenperatureg are

often fater to the anlnale unresg the effeete of tenperature

are moêlfled. ln the followlng ways

(a) eufflelent plant cover

(b) eufflelent snow cover

(e) eufflclent depth of water

(ô) sufflolent oonoentratlon of nutrltlve,
eaelly-avallab1e food..

itÍhen theee eond.ltlons are neallzed., the anlnaLs are abl-e to

obtaln a eufflclent quantlty of ûood.. I{hen tempenatu.re effeots
ere not nod.lfled., hlgh mortallty occurs d.ue to d,eath by freezlng
because of partlaL gtarvatlon. lemperature llnlte the wlnter
d.letrlþutlon of nushrate because only a yery snal1 portlon of
the general marsh aree offers optlmun protectlon agalnst the
eeverlty of the long oold. seaeon.



II Phyel-oEraphle Fgetg_rs

Natur_e of the SolJ

The eharacten of the eo1I cletermlnes l_argely the

nature of the vegetatlon and. the typee of anlmars that can

nalntaln themselves upon lt. 9o11g vary ln respect to¡
(a) orlgln
(¡) formatlon hlstory
(e) texture

(r) eray

(2') sand'

ß') s1lt
(¿) poroslty (aeratton)

(e) molsture

( (1) bound. water

(2't free vuaten

(r) ohenlcal nature

(r ) pH

(21 relatlve quantltles of lnorganle

substances

(3) reletlve qtrantltles of organle

eonpound.e.

The pþslcal and. chenleal nature of the soll ll¡nlte nuskrat
d.letrlbutlon because of the type of vegetatlon lt prod.uces

and. beeause of other faotone whleb have been nentloned.

prevlously.
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Contourg

The contoure of thè marshee are generally guch that

only a small portlon cen support the vegetatlon of the reed.-

Éttramp sere. îhls portlon ean be altered. lf tbe water leveLe

are brougTrt uniler eontrol. Therefore, oontours aet ae 11n-

ltlng faotore by d.eternlnlng the sl=e of the h¿bltat whlch ls
eultable for the ralslng of nuskrats.

III Blotlc FactoJ:E

I-nt raepe_e] fljr_&e].at I s ns

Muekrate eompete among themeeLvee for the fo1low1ng:

(a) eover, fooil, and. shelter
(b) mates

(c) terrltorlal rlghts ?

Muskrats w111 attack one another d.urlng crlt1ca1 shoftages of

food. or spaoe or becauee of a general feellng of lneecurlty.
Intraspeclflc conpetltlon and. actual warfare are the result
of adverse envlronmental cond.ltlons or excesglve pol¡ulatlon

d.ensltlee. The anlmale lnereage thelr own euvlroamental res-
lstance. llhls prod.uees a great lnereage ln the nortallty rate

whleh now exceed.s the natgllty rate. The populatlon ileoreases

untll the envlror,¡nental reslstance 1s lowerecl. In ord.er to

keep lntraspeelfle etrlfe at, a nlnlmum, the fo}lowlng eonÖltlone

are not to be exeeed.ed.:

(a) naxtnum $opuLatlon d.enslty at wb.lch

tbere 1g no competltlon for spase, and.

(b) earrylng eapaclty.



I'Ígure 44.--- A muskrat lod.ge r¡vhfch had.

been opened- by bears. No trace of the musk-

rats belonging to thís house couJ.d. be found.

(Sr-mraerberry Marsh) .

I'igure 45,--- ÍLre results of bear pred.-

atioa, The house ïÍas almost complete].y Ievel-
eil and most of tlre young of the litter which
Tras present were d.estroyed.. Note the one Bur-
viving muslcrat (sunmerberry Marsh.) .
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Interspeelflc Relgtlong

thelr 1s Uttle competltlon wlth other specles of
anlmars for cover, food., bulId.lng naterlals, or epace. How-

ever, muskrats sre preyed. upon by other anlmarg to sone ex-

tent. The noet eonmon pred.ators ln manltobs âr.o l

(a) bears

(b) mlnk

(c) hawks

(è) owls

(e) wolvee

Durlng the gunxmer survey, evld.ence rtras uncovere4 on bear and.

woLf pred.atlons. Both lnetances oocurred. at the gunnerberuy

Mareh. A wolf was seen d.lgglng lnto a lod.ge on June zJrd..

0n June 24tin, an ad.ult bear r¡lth two oubs wae seen performlng /

the same act. A thorough lnvestlgatlon of that area revealed.

over a d.ozen nuekrat lod.ges ln a êlsrupted. cond.ltlon (ffg.4ll).
One house hs.d. only the remaùns one young muskrat. rn general,
pred'atlon d.oes not eonstltute a very serlous faetor end. 1t oan

eaelly be controlled..

Paragltee

Arparasltologleal survey of the lnteetlnal tracte
af ?8 muekrate was und.ertaken. The d.ata on pq,ges Bf anci gg

shows the cletalled. reeults.
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TAB.
NO. Plaglorchlds Áuphletonee Notoostyl.lds Eohlnostomes Tapeworne

I
o
B
?

109
27

4
g

55

Þ
44

1A

5
5

18
13
65

a
ga
81

4

3

g
6

1t.

g

60

848

160

480
58

aat

1g

14

g8

L

a
g
a

1.1
3
7

1g
I
4
5
I

11

g
7
I

t2
o
a
5

g0

4

5
5
I
a

98
5

15
I
o
a
I

80
g

o

7

10
ã8
2s

3

a8

60
6

1
á
3
4
5
7
I

l.L
t2
13
14
15
16
18
19
áo
2A
a3
84
26
27
a9
5L
gg
34
65
g6
38
40
41
42
4g
44
46
48
49
5g
55
5?

2
458
569
a52

1g
910

4
7go

L6
14

?
æ
45
?a

.L?
592

63

46

I,2?
105

L1
152

43
979

1 adult
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LAB.
NO. p1agieroþlds Anphletoneg Notocotylids Echlnostomes Tapewor'Be

58
59
60
61
o6
6g
6+
65
66
6?
?0
?3
?4
?6
80
81
82
83
8+
85
87
88
91
9A
93
94
95
97

100
r05
la4
1A9
L42
18A
194
zAA
20?

1S
B4

7
15

4

3
1,5

19
8

16
11

6
g

l2
a1
o
á

l4
I
a
g

13
18
2+

4
1

6

L4
I
4
a
7

2
6

o

A.

1

g
o

104
é

14õ
I
5

a8

24

44
6g
RO

56

g

o
ï
å

1o

87

á
4

ax

ga
7g

g

g3
59

118
37
I

a18

g1
á

75
g8

16?

1oõ

o

39
ao

135
16

?

+L
1

larvaL oyst

adul,t etage

ag
t?

5
40

?'59

g

84 Adult AcanthocePhalids
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fhe paraeltes belonged to the followlng groups:

TREI4ATODEg

1. Famll-y Notocotylld.ae ltlfre, 1909,

N-ojbocot.vlqg urban-enslg (Cort , LgL|) Harrah , LIZZ.

Notsa_o-þylqg oulJrquleerlglle (Barker and. LaggtrLln, Lgll )
Ï,Iarrah., L922.

Percentage of lnd.lvld.uale lnfested.z l+8.7ft,

2. Famlly Paranphlstomld.ae Flsehoed.er, 1901.

Pseud.ôelgcus zlbethlcus (Barker and. East , l-glS't
Fukul, L929.

Pereentage of lnd.lvld.uale lnfested.t 83.3%.

3, Famlly PlaglorehLdae lfrne , L909.

Plagl_orehls spp.

. Feroentage of lnd.lvld.uals lnfested.z 66.6ft.
l*, Famt1y Echlnosto¡¡ld.ae Looss , L}OZ.

Speeles were not ld.entlfled..

Taenla

ber of

of the

head.ed.

Percentage of lnd.lvld.uale lnfeeted.: 1v8.7fi .

CEgTODES

spp, (not posltlvely ld.entlfled.)

2.6% lnfestatlon wlth ad.ult stages.

I.3ft lnfestatlon wlth larval etagee.

ACANTEO_oEPHé,I,.A'

0n1y ene mugkrat speclnen rras lnfested wlth a nun-

parasltee belonglng to thls group and. apparentLy ar1

same specles. Inteetlnal perforatlon by these thorny-
Iúorms lras the probable cause of d.eath of the anlnal.
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fwo typee of mltes (Llponyselä anô Dermanyssld.) ere

knorvn to lnfest muskrate. thle year mltee oeer¡rred. on many of
the young anlnals and. were present 1n great nunbers on gome of
then. Durlng the cfune obeervatlone of Sumnerberry ltarsh, a few

young muskrats TÍere found- to þe covered. wlth sueh an abund.anoe

of nltee that the anlnale Ì grey eoLor ¡¡as obscured.. tr{ltes are

lnportant veetore of pathogenlc organlsms wblch they transnlt
to thelr hoets by lnoeulatlon. Tb,erefore, a d.etalLed consld.er-

atlon of tÏ¡e poeelþlllty tha.t mltee are neeponelble fon trans-

nleeloa of eplôemlc muekrat d.lsea.ses ehould. be und.ertaken.

AlI of the muekrat speclmens lrhlch had. been exanlned.

d.urlng thle entlre year sholyed. varylng ilegrees of parasltlo

lnfestatlone. Heavy concentratlone of these parasltes rrould.

certalnLy hlnder the itevelopment and. generel ¡reLl-belng of

thelr hosts" Ectoparasltle lnfestatlon varles over a number

of years. It has Þeen proved. that there ls a d.eflnlte re1atlon

between the nunber of paraeltes and. the d.egree of avltamlnogls.
6onseguently, the nltes, etc. may onLy be lnd.lcators of a

d.eflclent d.let. Aleo, heavy parasltlc lnfestetlon nay eause

a rotr'erlng of the hoet reslgtanee anil rend.er then more sus-

ceptable to lnfectlon wlth other d.lseese-prod.uolng organlsmÉr.
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Dleeagg

Four d.leease-produclng organlsms are known to oause

severe fluctuatlone ln nuskrat populatlons. They are th.e

followlng:
(e) Bacterlal typee

(1 ) MJl;rgeoccus pyoÊ:enes vêP. aureug

(2) Fasteurella tglarenee (Tularenla)

ß) 9alnonetrle tgphluurlun
(u) Vlrus type

(4) Errlngtonrs Vlrus Enterltls
Sone of the known pathogens, suoh as the vlrue enterltle exlst

ln the Manltoba mareheg contlnuously ln an end.emle form.

Perlod.lca11y, tbe organlsns assume eplzootle proportlons

eauslng the d.eath of the maJonlty of the nuekrate ln those

reglons. Ehe qubstlon:rffby d.oeg tlre d.lsease teke up an

epld.en1e exletense at eertaln perlod.s of tlme?n, inas not yet

þeen solved.. It ls probable that avltamlnosle, d.eerease 1n

anlmal vlgor, general nalnutrltlon, hlgh populatlon d.enelty,

or the lnere¡ise ln the d.lsease veetone and. the pathogenlclty

of the organlsm ltself, all raay heve sone bearlng on thùe

extremel-y conplex pnoblem.

A few nuskrat carcesses bearlng huge abscesses und.er

the neck reglons rf,ere obtslned from toon Leke, Saskatchewan,

ln December of ]-9t+9. Evld.ently, a looallzed. epld.emle of some
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type was taklng place ln thls area for nany houses eontalneê

d.eaÖ or dylng anlma1s. Laboratory lnvestlgatlon revealed the

preÊence of the above mentloned -U@.coecgs, specles, A very

vlrulent straln of tble organlsm can prod.uce ileath of the

lnd.lvld.ua1 very rapld.Iy and. also lt can cause epld"emlcs be-

cause of lts easy transmlsslon by carcasseÈ or faecal mater-

lale posseeslng the d.lsease by contamlnatlng the food and. wat-

er supplleg.

Epld.emlcs of thle type are not netr. Ðurlng the late
summer of L903 on Setonr s' estate 1n Connetlcut , &î epld.emlc

occurred. among the varylng hq,res. Preble ln 1908 reportecL a

elmllar epld.emlc among the hares and. rabblts along the Hay

Rlver and. Lower Athabaska rlver ln the summer of 1903 (tttac-

Lu}lch, L9371.

Pasteurgllg tularense, the causatlve organlsm of
tularernla, hras found. to be wld.espread. among such mammalg ag

the beaver and- the muskrat both ln Canad.a and. ln the ilnlted.

states d.urlng the past years. Thls organlsm was found- to be

tranemltteû by the followlng vectorsl

(a) Chrysope d.lscaIls ....... d.eer fly (seen
young

bltlng
muskrats )

Dermacentor gpp.

Haemod.lpsue ye$trloseus

Polvptox serratue . . . . . . .

(b)

(c)

(d)

tleks

rabblt louse

mouge louse
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(e) leratopf¡ltl-uq acqtue o......r.. squLrrel flea
(f ) Stonoxys calclt::ans ........... stable fly
(g) Ctmex lectularlue ............. Bed. bug

Slnce thls pathogen 1e transnltted. by bltlng and. sucklng

lnseets, mltes may also act as vectors. ïnfeetlon ls aleo

produoed. by d.lrect contact wlth the lnfected anlmaI. Once

tularemla iLoeg become established. ln end.emls proportlons, lt
soon reaohes epld.ernlc proportlons ln the forn of a Oevastat-

lng eplzootlc. The llver and. spleen of an anlnal subJecteô

to thls d.lseese possess large leslons whleh are general over

one helf of an lnch ln d.lameter. No trace of thls d.lseaee
r

was found. d.urlng the 1949 survey.

Salnonella typhlmuriun T¡as been reported. ln Mlnne-

sota and. probably occurs ln Manltoba. It 1s transnnltted. ln
the same manner as tularenla. No eages were ld.entlfled. ln
L9Lþ9 by the survey.

Errlngton¡s Vlrus Enterltls has been ld.entlfled. 1n

qulte a few local-lttee ln Manltoba ln f949 and. ln the prevlous

years. The exact nature of thls d.lsease hae not as yet been

d.etermlned.. The pathologlcal effects are qulte slmlIar to

tularemla. Both the llver and. the spleen are affected. and.

oharacterlstlcally smaller leslone are forned (ffg. 43).
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The dlsease prod.uced. by the Ölseussed. organleng

are of maJor lmportance ln connectlon wlth muskrat proiluo-

tlon on a eugtalned. yleld. basls. Large populatlone are

perlod.loally alnost eonpletely d.eetroyed. by eplzootlcg.

Such eplzootlcs can be checked. to some extent by d.estroylng

end.emle centres and by preventlng e¡ceesslve populatlon d.en-

sltles.



guM!,rARY Al\tp cONc_LUÊr.gNg

The stud.y of the blology of the muekrat hae re-

vealed. the foÌLowlng polnte:

1. There are approxlmately one nllllon acres of

nargh land.e ln Manltoba whlch, at the presenü tlme, can

be utlllzed. only for the prod.uetlon of w11d.-fur-bearers.

2. The nuskrat ls of the hlghest economic lmport-

ance because of lts abund.ance, yfld.e ôlstrlbutlon, and pelt
quallty.

3. Thls anlms.lre hebltat Is speclfle, belng con-

flned., almost entlrely, to the reed.-ewanp stage of hyd.ro-
gere guccesslon. 

l

l+. The vegetatlon of the reed.-ewamp sere ls very

unstable; At present, lt le generally at the nercy of
fluctuatlng water levels.

5. In ord.er to prevent plant etagnatlon and. to
allow seed.llng regeneratlon, reeegglon of water 1e nee-

essary d.urlng the late sprlng or early sunmer.

6. The nuskrat possesses e very.hlgh blotle pot-

entla1 because of lts fecund.lty, parental care, house-

bul1rllng he.blts, and otherg.

7. Thls potentlal can be rea1lzed. only 1f the carry-
lng capaclty of the hebltat le at or near an optlmum.

8. However, d.lsease seems to be the llmltlng factor
of the euvlronmental reslgtance and. tend.s to heep the pop-

ula.tlon 1n check.



RECOMMENDATIONS

In ord.er to reallze the potentlalltles of the musk-

rat, the followlng technlques are recommend.ed.:

1. Water level control should. be get up wherever

cond.ltlons hr1Il permlt. The leve1e are ad.Justecl so as to

favor the exlstenee of the largest poselble area of reed-

swamp vegetatlon. At flrst, complete d.ralnage may be nec-

essary 1n ord.er to allow Sclrpus and" TypT-ra seed.llngs to be-

come establlshed.. After the seed.llngs have undergone suff-
lelent growth, the water level ls ralsed. ln ord.er to prevent

the lntrod.uctlon of Careë vegetatlon. The area le perlod.lcal-

ly Oralned. eo es to preserve plant vlgor. 
l

2. The muskrat populatlon 1g balanced. so tfi^at lt d.oes

not exceed.: (a) a certaln d.enelty above whlch populatlon

pressures are establlshed. and. lntraspeclflc strlfe reeults,
(b) the carrylng capaclty of the erea whlch would. cause the

d.estruetlon of the habltat and. the starvatlon of the pop-

ulatlon. Thege factors can be controlled- by allowlng only

the d.eelrable breed.lng stock after, the sprlng trapplng sea-

son or by salvage trapplng when emergencles arlse.

3. End.emlc Ölsease centres can be salvage trapped.

lf the marshes are patrolled. at reguLar lntervale. In thls
manner, eplzootlcs can be prevented. or at least red.uced. ln
thelr rapld. spread..
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