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staten, Uniqus sbility $o slter it envisvoment, end wnsusl adspte
ebility o veried habitet types, giwe 4% en duportance $n bringlag
sbout. enclopienl changes thet surpusscs that of porbspe eny other
' henges effect not only the besvers themselves, bub
glae ooert & constdeyedbls influsnse upan other wildlife and plant
' Sonshios 10 man ~ 468 hasmeol

hadite and benafisiel sttributes we have been the swbjeot of much
discussion end ontroversy.

Wmmtwm,mmmmmwm

y §nsronned ntisily es the vesult of more oF leas suite
&ble mmw&ymmmmim Besivers have nov resched
suoh nunbers, «W&M on pubiie lands, thet some plan of nanagement
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iz no expaptiony its present and potentisl food supply, involving both

« Thus, succepsful manspes

utildgation and vaste, must be determine
ment requires not only that the amount of food be'known, but plsc the
replasenent fastors sffecting the i‘ead sagsp&y. ﬁnl:r this eort of ine

ma dre the xmm mwm of @ wzany of hwmra fop

auxtaﬁmd Mumay ai‘ & mﬁm of stream?
oblem anglysis.--The problem has been analysed into the

fnnmg mﬁim&t o

e mwt mh of z’m ia muim pér beaver per year,
ingluding waste and use in cohetruction?

% ":;-bt are the fachors detesmind
a beaver food supply?

3. What are the growth and re
in & beaver food supply?

he What 4 the seavonal vardstion in beaver use of differ-
ent food amias? B

5 How does the age of a beaver colony affect 4ts food
supply and hma the carrying caphoity of the inhabited areat

6. How do the various physical factors of the site affect
8 beaver food mpy‘.m' )

Te How may: knwlaage of the wari
beaver warrying cspacity

roduction fsctors involved

us factors involved in
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Delimitations.-Ttis study has been linited to five beaver
colony ss.m. Yhese are located on four #istinst streams or miner
drainages found in the vabershed a:f the North Fm'k of the Horth %

River in the Routt Natienel Forest, Golovado, st an ‘elevation of
apprmdma%ﬁy 8,600 feét sbove wean sea leval, ‘!ha aﬁudy is further’
1isdted to the summer end fall seawems of 194h and 5998,

depleting 1ty food mpply- ) |
lony, a8 used in this &tw,

section of stream in common and uﬁliming & common serdes
of dans, & gomion food supply, and irhiebiting & common lodge or lodges.
hyed ztors gonstitute guch Lestures of the babitab as
stroan gmﬁimﬁ, stmm flow, m&ay width, m!c type, snd slope..
mm for the purposes of this study, is limited to

: ichx,), WIleW (Sa)ix epp.), 63der (Alnus
@5 me;), and sedgen {Carex

mm as used in this study, 4p en estimate, in
found on each coleny site. This wae determived from systematic line
transects and cover maps.

Food preference, ae used in m study, indicates the use of
one specles of focd, or one slge class nf & food species, over snother
of sgual or greuter ebundance.
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Chaphey II
REVIEW OF LITERATURE p

This review of the beaver litecreture &s an andlysis of
selected reforences pertalning to the animalts food end space rew
iremente and, therefore, carrying cepacity, Of the meny studies
related to carxying cepaciiy, a grest persentage are of locel sppli-
cstion, Some of the more important are ¢onsidered here, end sll
pertinent invest{gations of generel ‘applicetion known to the writer
are includeds In Chepter VI the findings of obher workers will be
compared, vhere agppl&aah:&a; with those of the present study.

b of food reuuired by besver

Several dfferent spprosches hove been used in sttémpling
to determine the food requirements of beevers; Perhsps the most
indieative, &1l things considered (1.g. construction uss, waste, eta),
ere those studies which have epumerated the number of stems cut by
begvers over & given peried of time, Thus, Bradt (1938, 1947,
Kidous (1936), Neski (1951), Lawrense (1954), Shedle md Austin (1939),
Shedle et 1.(1943), Stegenan (1954), Hodgdon and Hunt (1953), md
Hageltine (1950) conducted studies of this general natuve, The re-
sults show grest varistion, as would be expected, sad mo sttempt will
b made to consolidate them. Instesd, & few representstive emamples
are cited below:
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Bradt (19L7) studied besvers an two Michigan lakes. The
resulie are sumarissd in fable 1. Aldous (1938}, in Minnesote,

‘summarized dute by diameter clase and pounds of food &vaﬂabl;a {the

result of pee‘.!.ing snd wéi@aing"mﬂeéh'?md7!-pareéﬁ%aga of waste.
Results ars given in Tabls 2.
Teble Le=FOOD UTILIZATION ON TWO MICHIGAN TAKES (Bradt, 1547).

House lake, 19295 35 trees out by two besvers in 223 days; 0.772
- trees por beever per day, 202 trees per beaver per yuear.

House Lekey 1930; 1,040 trees cut by six beavers in 353 days; O.491

trees per beever per day, 179 trees per beaver per year,

Piper Laks, 19303 263 trees out by twio beavers in nine months; 0.52)
 ‘tress per beaver per day, 186 trees per besver per year,

Aversging the figures from the sbove three countse 0.592 trees per
beaver per day, 216 trees per beaver per yeav,

Aldous (1oo. cit.) further reported Wat in one yesr five
ealonies cud 456 anﬁeﬁﬁ, or an averags of 91.2 trees per celony,
~ Shadle and Austin (1939) eredited two sdults with cubting
116 tress from one o 13 inches in dismater in their first yesr of
wacupation of & glven site. From August 11 to. Hovember 11 the seme
adulte, plus two young, felled 266 trees £ram ane to 15 inches in
dieneter. Nash (1951) determined the average amnusl cuttings per

~ colony to be 130 trees, with a range of 4O to 240, He believed that

averages would prove misleading. Date from Bradt (1938} showed that
beaver colonies used 200 to 300 aspens per year, or spproximately _9.6




i5

trees por beaver per dey. Hageltine (1950) ldsted a range of 21 to
514 troes out in one yoar. The aversge per yesr for two flowages
was 2713 aspens; sll species out (except elder) dveraged 569.6 on
ope ares and 1,276 on the other, Inclusion of elder would heve added
ot least 1,000 ctens to esch ares,

roeB55ANETe fF° |

Hageltine (Yoo, oit,) noted thet the totsl mumber of trees
cut by one colony did not incresse with inoresss in mimal mumbers
beyond the origingl pair of beavers, WNo explanation was puggested,

ongh- 4% is concaiveble thet, ot least in purty the originasl
strastion needs may S@% accounted for the situstion.
Ancthey aaapmm to: food reguire
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weinch tres conteined 5.4 pounds of besver food. Bailey (1927)
concluded that feeding captive beavers one ore-inch aspen per day was
sufficlint, end & study reported by Bredt, (1957) concurred with this

A third phase of the problen is the sount of beaver foud
on trees of various dlamsterss Two studies, OVBrien (1938) snd
Aldoun {1938}, have provided informetion, Both investigebers pro~
cesded by peeling and weighing the bark end leuves of espens of
various dismeters, Aldous peeled biranshes fo 2 diameter of cne-helf
inch, snd OVpden to & dismeter of one-ciphth inoch., The resulte ere
symmarized in Teble 3.

Table 3,~-AMOUNT OF BEAVER FOOD IN ASPENS OF VARIOUS SIZES (0'Brieu,
193¢ and Aldous, 1938).

Much of the varistion shown in the resulis of the two stude
jes may be expleined by the Lfact that OVBrien peeled twigs to a
emsller dismeter; and tins weighed less woody material,

Warren (1940) noted thet in fesding besvers in & natursl
pond, with no other food availeble, one ton of green aspen waa




X 4

required for sach begver per year,

*

" the sine of tress oot by butvors cbviisly verdes with th
slze of trees aveilobls, Host studles demnstrste, however, that t.he
preference is defi dbely for smeller trees. Bradt (1947) deternined |
an everage diameter of 2.1 inches for trees cubs dn duportant study |
in Maine, Hodgdon and Hunt (1953), showsd the following, Table 4.

Teble hu-eSI10E DISTRIBUTION OF

11 oo BRER BUE |

on found by Aldous (1?3&); Teble 2,
a:? & meh mgar average sive of m&, which is best
Shedle et &ﬁl’%ﬁ} give simy




i‘&b‘i@ §;-~ﬁm E’iﬂﬁ‘ TION OF CUOTTINGS ON $ﬁ T YOR
‘3 itE ks {3%8&% 1«9&3 ui :

" fﬁg EBw et o E‘,&
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i

tilis (1913) stebed thet beavers prefer trees under six
inchen 4n dSemeter, mnd Shaw (1948) found the majorit
for food to be in the tweinsh to sixeinch clessess It is evident
that these stabements sre wl . coproborated by the studies mpom
shove, Varistion in svailsbility of various sise dlasses probishly
constitubes the major scurce of differemce in the seversl studies,
Ne further gemmmﬁws wz be m

Aount, of food wasted by beevers

Boavers are im},m 'bﬁ wagte & donsiderable proporddon of
the woody food aveilsble o them, The esount hss bews foumd to vary
coneiderably, end esverel factors appesr to be responsible. Thus,
aluost invariebly, waste ie & factor that must be considered in




abing esrrying copseity. The two most inportent fastore in
msztm aw the Zas‘.a.m of the wimals to mmm 8l the bark of

dense stands,

#3don use bark on’thet Dert of sopen ross:aver ‘fw or five

sisllor study, Aldoue (1938) found thet of ;.55 —
outy 27 %?mm% wore used conpiletely, 4 percent uoed
2 paroent-were violly vasted, He fousd the grestest proportion of
complete waste in the fourvinch to aixeinch ddenster olosses, He
further found thm; the i‘ﬁ@& in cne sevensinoh S

equalled thet in four Hhe

T — ————
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mggﬁgummeﬁsw OF STHN DIAMETER T0 BARK UPILIZATION (O'Brien,
x ‘.. & *

&mﬁw, Inghes PR 3@; af

o

Ll
w—ww@mw-mwﬁ@s ig

Bon~youmprwn |

(195) clessified food trees as ubilived, pevbislly used; dnd wasted,
He found less lodging waste in trees over six inches in dismeber,
because thelr grestor welght brought them thromgh to the ground, OF
1,244 treey ssupled, sbont evven percest were totally wested, Shad
5 81.(1943) sited Lo peroent of the frees felled as total waste,
Thay listed the factors of waste am: (a) poor falling, (b) trunks teo
large to handle sndfor with corky berk, (c) limbe snd trunke used
for construction without removing edible portions, and (d4) spoilege
of food value by drying owt. In & study in m*z&ﬁz&@- Stegenan (1954)
steted that the degres of utilisstion varies from 97,8 pexcent in ons~
inch tress to 6l pertent in tress éight inches op lavger, Geae

and Shadle (19&3) discovered that trees up to three iiwhes in dlape

it of availsble
food, wastage considered, is afforded by sim-inch tress, They furw
thor steted that the pemmtagn of svsileble food uaed depends on
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A aemm l:imiting fedtor in the amcumb of food avallable
to hamm &8 t.he ﬁiﬂtﬁh@ﬁ they will forege for ib. ﬂaper!;a in the
Ideraturs . w amamerahim The chief mstﬂcziﬂu Pr—. to be
local topagranhy.

Eimz.tﬁ.na (1950) stated that, "Beaver apperently go farther
m obtein food than to ok bain construction m&m& {ps 31)s
Hodgdon and Hunt (1953) believed that only tooes wmmzw fost of
the water should be czaaemaréﬂ- &8 witidn the beaverts normal feeding
ratge. Bredb El%?) £,_..f beavers Wmng w o 656 feet fyom
 Swank {1949) veferred o & bésver aui‘*ifﬁ-ng 260 fout
1ope, Km (iﬁ&) sedd that the
slled on water affer food hee no correletionm with that
% no problens When msterials are out wp

watey £or aspen

iner (logs gits) wes L33 feet, with n aversge maximum Por
1 cul ,:,,:__‘_193 of %’? foets The average slevetion sbove the ‘water was
39,5 fost Longer foragen vere fnveriebly nade up stespe
age slopes, He believed that a beaver colony e able to subsisy
ngar when the espen suppl;
cuttings over 400 fost from the water, end Tevis (1950) told of bea~
vers going 358 fech for mspen. Bailey (1927) gave 10 to 20 rods

‘k&mx &vere

" grew on an imcline, Werren (1927) fownd

TN TSR e S U U s S e
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{165 to 330 feet) se the nommel Mimit of cubting, while Lawrence
{1954) found beavers foraging & distance of five chains (330 feeb)
for food, -Bradt (1938) gave 200 feet as the normal Ximit in foraging
diatma, Jm sm &g the maximm, snd cne abasmtim of 600 feet
rﬂpr%eﬁbmg %ha mbrm.

Whm the. %Ww 18 such that cenal buildin

is easy,

baam m mﬁ.ﬁd to haryegt food & grest d:!.ﬁizama £y the colony
site. Eerry (3.923}- noted & canel 1,145 feet long, terminating at an
sopen. stond, ﬁ‘hin is perhaps the :’ngast distance beavers have been
oboerved 1o %ram for Food,

'rm s*at»e a‘b whimi% varlous beaver foods, eépecislly aspen
and willow, w1l replace thenselves after use 1s e Smportent espect
of esrrying ospacity. Beplecevent must be considered both during
beaver oocupansy end after shendorment following exheustion of the
food W L3

. Stogenen {1954), in an intensive otudy in New York, detei
ained the growth rete #mm&tﬁaa&z&aﬁt&wmﬂuﬁm the
grestest wnount of beaver food, It was indivsted that the sversge
growth pete of sspen up to one inch was 0,15 inches per yeary spd
for larger trees, 0,249 inches, The ssownt of utdlissble beaver food
produced per sere por ysar for one=inch Lrees wes 1,347 pounds; the
average for all disneters wes 530 pounds. The cmesineh trees pro-
duced the grestest amount per yesr, and these treos sveraged b
yoars of sge, Haxtmm height growth was in the three-inch tress,
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'Wﬂe wal i:z aﬁm&mﬁz tww. Varren (1926h) stated thet regenere
tion of uspen of ¢ usdble sige takes 20 %o 50 years, Lawrence (1954)
found i;hais aswzza two inches in dismster csn be grows in 10 yesrs er
l.ms e Dupther I sverage of 13;000 poot suskers peor hope
in beaver’ mmm, and thish they mey develop up %o 66 feet from th

tm‘ wck«mﬂg of aspes 4s #n eld in repréduction; bub a

' stipen :ﬂis.em vzili not g&mx*al'w perpetuate theel?, Orimell
gﬁﬁ, (3,93?) cmﬂﬂ @mﬁm&w of eut willow st

semstt thet beever ooeupancy of &

Aol poraryy The sbwicus csuse is
theb 1 -j-_',";;'lﬁ t@m& m '*eata out® their food supplys Whers ab
mﬁ.‘bﬁme hﬁ&i&%ﬁﬁ miaﬁ&, the aniwmals eisply move short éistm and
Lo; j_i new to the abendened one (Eﬁdg&m end Hunt,
1953) Whers overwpopulations of hamw exist, em mh’mm of finds
fng m;;ﬁf ble mm ma,y be acube. In such maa Hi11a (1913) stated
that . b&‘.}f tmi ta harvest one nore sessont s Wﬁnﬁw fmﬁ ‘befors
‘ und tﬁaﬁ b&wem will oocupy, dbande

set up anw i &

t mxwhin& Warran (3,"_.}{.'?;.3)
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8nd pesoocupy & site st verious intervals (1.e., 1914, 1922, 1936).
Swank {1949) noted a similar situstion in which a colony site was
esten out end sbandoned in 1941 snd rewocoupied in l%'h '

Lawrence (1?5&} mentioned the effect of fire, logging, and
wind-throw An cresting the temparery forest succession stage of the
espen Lype, end thus controlling beaver distribution end atundance,

He thought thst forest fire contral, and reduced logging in certain
apress, tended Yo reduce futuve populstions of besvers, Rutherford
(1954) studied two streams in Golorado, cne with, snd the other neardly
‘without; beavers, The shief reason for-the presence of the mmimais
on orie shremn was tonsidered due to & “burn forest? of sspen and
lodgepole pinsy conversely, the slopes of the second gtreau were
cavered with & mature stand of Dxgelmann sprose and slpine £ir in
widieh fire had spparently never occuryed. Stepemén {1954) alsc- found
thet fire hae 2 profound influencs on beaver populstions. Nash (1951)
stated, "The poplar growth following a fire $s5 atem pOTErY oY mb-u :
limax sere ms. does not perpetuste hoele, (pv 28)« Packard (I947)
found thet deer and olk forsging masy keep sspen reprodustion down and |
otherwise detreass the besver food supply.

 The shief Mmiting factors in beaver cerrying eapboity are
dnadeoiil) food Supply and ARBULLIEleRt Waker, Altitude slso appars
to be such & factor, #ince fregaixag in winter st hﬁ,gh altitudes may
be extreme. Packard {191473 l’t.ﬁt»ﬁd one colony at. 10,107 feet in
Rocly Nountain Netional Park as probably the highest in the United
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Stetes, Oldve (1951) noted a buaver colony sb 10,800 feet in the
mﬁhw@mwa:i Eeﬁ»m&a amkies‘ The writer was informed by Don J,
> Coaper $ldidte ﬁaeam Urdd gwﬁmte} of &
- axis st fwre than 12,000 fest in central Colopsd
Aoy b gbov : Mﬁe, supported entirely by stunted
growth, mwmm (1882) ‘thought. 9,000 Zeet to be the
¥ 15@% m beave awmv
?rﬁmmm (1953} beldsved thet pojulation preseure may dew
sradne colony Linite, Lewrense. (1954) found hame ronge to vm fm
seven 4o 33 chadns (462 bo 2,178 feek), but found it to be relabed to
aveilebllity of food, not mumbers of béaver: He belleved that otee
fourth mile agapmmslaeﬁ the mextum proxinty of colonfes, He alao
found this fmimm be of little value in debermini

capacitys Stegeman (1954) found no kmown, saturation peint for bees

The chief sffech of olim

te 48 on -.er; food supply; 55 bea-

ers will 8 ‘% a temperature range of fran. telﬁﬁ‘, Waﬁﬁp
35251)* Gmm* is mt censidered o separate facto 5.:; rryin
tyy 8o 4t 16 en Lmpdiete requirement without mm no beavers will
be found (lov, ¢«1ﬁ¢)» Wopdy, rather then herbacesus, plants sre con~
; m&m E&ah atateé thet «os

g capacie

‘eanentis: """‘-ﬁ.,‘-aéfthe%emm
.#aum;g the wm.w Mliewa that they do nob gonstitute
& lmiting factor er distribution, T & g
tance .PI%@LF vaﬁaa Anversely bs the owarkities of
W ﬁrm&i 19@ {m&lg 3&513 P 31); .

romn gradient 1o definttely & Limiting factor, and ¥ing
(1952) found sWift shreams %o be *,,.marginel hebitet®, Tappe (1942)
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stated that fluctustion of the wsber level in streams is not criticel.
 Beteer (1955) nade extensive chservetions on 61 streams in
Colorsdo with the purpose of deternining the offelt of various physi-
¢a) fectors on beaver otcupaney, He studied rock. type, velley grade,
alley width, He classified valley grede & :m'm:
:mgm Valley gredes O to 6 peroont.
Goop Yelley grades 7 te 12 percent.
QUESTIONABLE Valley grades 12 to 15 percent.
 UNSUIMARIG . Valley grades stecper than 15 percent.
ley width wes classified ss:
SUIPABLE A1l velleys wider than the channel
: $beelf.  The wider the valley the
nore sstisfestory it is. | _
UHSUTTABLE A1l valleye thet are only channel wide,
Rock type was olsssified sss
orapis Glastal €411, granite, end sohist.
1838 STABLE Ehyolites
‘ UNSTABLE Shale, interbedded shale; and sandstone.

No writer hos 88 yet attempted Yo provide mn over-sll
cruination of carrying vapacity which can be spplied to &ll types
of hekdbaty) Perhops the following quotation from Nesh is the best
gensrelization so far medes
than the meiters whiohy 3 bt s of canmtey smudy

ocouples, should Sncinde.a eupply.of calm waber, seft banks
far enay ing, willows or alders for billding material,

axguatie W&tﬁm & supply of sapsn poplar; and no.cloze
neiphbors. Itwmmigemmrmata%mmmw
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; M aame& in order o deborm
s thie - r of such wites and o ePress the results
in ‘hm xag;’ c&leﬂiea for &h&t maq ‘(Hash, 3.?51, Pe 2&};

mﬁmmﬁm g - would call for mope ﬂatm@ﬁ ma:tyam

apx&liaa&im.




In this ahapw the geographical location and physiesl
charssteristios of the study aveas employed in this investigation are
desaribed,

Ioestion

his investigation vai' beaver food ubtilization was conducted

wholly on the Routt Nationa) Forest, :m Horth Park, Javkson Qounty,
Colorado, Osographically, the portion of the Forest concerned is
situated on the esstern slope of the Park Range, spproximately six
wiles south of Pig CUreek Lakes, nesr the sastern Ferest boundavy.
The major dyainage of the sres is the North Fork of the North Flatte
River, ALL of the study wreas occur withis Yownship 1 North, Renge
82 West of the Sixth Principel Meridisn, at m'&im&iéwt 8,600 %o
95000) feot above uesn gée level (Figure 1)

Five Alstinet colony aress were chosen for study. ALL Were
on tributaries of the North Fork. Two study aress were sityated on
Beaver Dvew, one ares on Forester Cresk, one on Porester Seep, and
one on Forester Besp Dray (Pigures 2 through 6 ).

Beaver Draw is a m semi~permanent stream which flows 2 l
south into the North Fork of the North Flatte River. The lower porw
tion, Ares 2, is separsted from the upper portien, Area 1, by a [

e A = e e = T T | T T T NS TS e ey e T
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section of stresm with a very narrow valley and a relatively stesp
gradient, which sonbtains no beaver activity, Stream flow in the late
susmer 45 very low. Seepags from the Pleasant Valley Ditch, which
crosses the upper end of Basver Dfaw, madntains & fairly constent
£low into the stiean witdl drrigation is discontinued about the first
of Augist.

.&m 2 upgam to have m@am&é 2 yopuzmim of basvers
for m years. & beaver-scarred stump was found which showed 27
years of csllus growth over the sosr, Area 1 likewise showed indie
ewb:.m of seveyal years of beaver sstivity. The rock typs on this
ares 4o generally gésnitic, end the val 1ey chows 1ittle evidence of
revent glasiation.

Forester Sesp flaws north ‘into the North Fork, and: origtn- |
stey only & few yards from Forester Creek, Apparently it is fad
mainly by seepage from this streem, It is & relstively broad, rarghy
area, generally vonvex in surface aspest. It, oo, hes conteined

it

beavers £0T mANY Years, as wmm by mms ad houvar-
phumps in the vieinity. The mtar smpp}.y for this ares sppears to be
relatively congtent through the summer, bat thara is no daﬁ.zﬁta
gtrsan channel. The rook type is gzam, ﬁl}; m:d the ares 48 situ~
sted approxinately 600 fost up from the end of & Lerminal morains
Forester Seep Drav s & side drainage which flows sast from
Forestar Seop and eventually enters the North Fork. The flow ia very
small but appmt&y constant, a8 ponds remained full of water through
out “the sumer m& fail. The colony was new, bamawﬁ to have been
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first coovpled diring the early 1S
the sbove mentioned termingl moruine, the ¥

vl __,x»,ww constant gm @! mw. Mﬁ ares é.a o m
o1y Yow g _;".35, sod mm

e of biroh mwmmad a% ﬁm W Mn Tomeddate!
ledn van & atrip asi‘ mge { rhemess

sage; "&hﬁ Lope: YA
eral hwém& fm &b the 3mmm of *ma sgge and aspen are sevevrs)
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falrly onall sreas of aspen Peproduction of different ages A fow
Enpelininni) ere present tn the understory of i mmbere aspens

The vallay botten of Beaver Drav, Ares 1, vas very siuila
to that of Aves 2, exoept thab scmewhat Jos# willow was present.

& W@wﬁ.ﬁ@ #trip botwom
‘snd an extensive stand of mitere as Here also

gtory of the espen stand,
The wostem slope of the valley ;

mh mum pisture. Hore, Mjacmk o the fioed salnin, gresses
4 sages & narvow ared of wabture aspen extended up the 4

for o few Wmdred feuk, but the dominant tree here vhE ledgepole pins
(mm},mm@uwmamptmrmmw
most of the lowor half of the study sves (Figwe . 3).

mm&mw#mmﬁm WWwwa

o8t equal prOpOrLlsn wﬁmmm Avove

m», on the ﬂmpas, vas & fw m strip of mature mmaﬁm
with sone lodgepole pine, Engelvam #prune, end ﬂg&m iz, Beyond
thin awwmmmmwwmfx (Figum b Je

On Yoroster Secp, the entire £o platn ves covered with
varions miktures of udgo. wmm. and aldevs Willow and ‘sedge were
& amm, u&tb smﬁ. awﬁa& of gresses and forbs Anbere




mmw* Mot of the willes

rdaved ' “_"fé_?;,,-wiaa ares of mm anm,
&&g&lmm sm, a&m m, and nwm wheress the northwest psrt

rdered by & relatively anall aam etand. Beyoud these stripe
zmra zmma pﬂm WMMM& The. mﬂ:ﬂm mm of %@ nma ]
contained wfaﬁng ammmm ol mm, Lodgepole pi
sprucesPivs mixed _ '
slong the southesst edge. A o
covered the nor e
stood beyond this aren, snd mm that wis & pure lodgspele pine
stand 'f?iwa 5 Ja

4 great porcentage of the narvow flood plain of the Fore

@&W Croek @elw wes imndam by hwm* dam; -The remaining ures
em%amaﬁ & fw willow and axdm- a&m& and am umm & owth,

" saveral apaaim of grase. The uya"‘;;_‘_'”: srea posseseed o rmw
wﬁhwwmmmmwm%aw%sﬁm; :

1% was heavily interspersed with lodgepole pine,
?uaégmammwmmmeamwm*éwaam A few small gipine
fivs were soattered ovar the wetter ares (Figwe 6 ).

-k m by the ﬁ& 31 ?&Nﬁﬁ Borvice. Gm*biw :
m&byﬁmﬁig Horn Oatile tmgaw,mmtmmemauxylm




herd. of bigehom mmp (e m s

_mat aa.mg ‘the ﬁmmm Divides ?ha#e u B fasr mpuht&m of

: '.m) m@m, ‘and woderate nunbers

other than rnr m:a is mgugihim

i;“@_‘.m!iaﬁ af‘ the m mﬁ ‘beaver paneia in the h—

mmm. m of the mr pmds hold mima wwahmt t.mﬁ
{Salmo plaxidid), brown trout {Salm
rdnertd) of fair to emellent sise. Fi

the renobenass of the area, espooial

'L?‘,,;‘g pmm M rmxy
13 am kﬁlidaw

henvy, considerdng
yoskends during the swmser and early fall.

Ssorsstion.~sielens Casp Grouad, in the valley of the North
Fork, ia & regulerly meintained Forest Service caup eits, with plenis
tables and fiveplsces. This camp ground recelves mpdarate use
through the sumer and early fall..

tmt‘u}, and minbmr frout (&klm_
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In this nhaw@# ﬁm j.'_.?i-‘i’. ! o8 3
if gatheving date ave mwﬁa@d‘ !ﬁw Hm techniques - oyed
t aaﬁh of the ﬂm amag amg% mt ok _‘?ﬁ ?, '_,' 8 of gtems

mﬁm aﬁ‘ a wwm i‘mnwi m m m, mer«a 8 mmw at

and f¥ou the e, mmmay 'i"ﬁmm s previous)
e e e B Sorth mm amg, m *om

;1_-. nf m rm,. o
i baso casp, from which Fleld studies vere sonducted, vas
Bﬁw' Snbmﬂﬂ' m iﬁﬁiﬁﬁa& af t&e %mfw ;{m:
N : spapped an amvsr amf.
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capatity studies, Some of the date collected there, however, were
utiltzed in other aspeste of the investigation.

Early in the sumer of 195 & eurvey line wis run perallel
| nBge bmg s*budﬁ.cé by uss of a pocket compassy, m, and
| mamey :taval ﬁtakea were plmmd at measuved :&mrvala along 'bha.s
1ine. Maﬂ.hd maps wers drawn &nr:mg the summer of 1955 showing lo=
| Mﬁ.an af yarious banwr sWtw, width of the ﬂm ;ﬂain, and
the auveml regeta iliein data wers ohtained by
stmé.ng fm the eut.m‘aliahad gurvey line. Iater the mepe were planis-
agtam@, to determine the aureages of the various types involved.

| 11 strean sections on the sress under investigation were
mesgured for gradient with an Atmey level. Seotions of strean bes
baeen colony aress, wiich centatned mo besvor activity, wers messured
in like mimner. MNeasuvements wera talen by standing immediately above
the uppsymost pond on & ea:.mwam and s&ghtiﬁg on’ an ‘in&ifidval.
atanding ﬂae*b below the 1mmast den, Wherever: pess&bla, sigatmga
were taken over the ants.m colony aress Elsewtiere, two or BHTE MOk

gurements were nade and the average computed.

Stresn fiow

- gtrean Tlow on all of the areas finctueted to guch an exe
bent thet sttual megsurements wers considered to be of little values
Rough eefimates were recorded, however, of the maximum and mindsum
strean £1ow during the period of the study. Of necessity, these




a0 for euch of the two yesrs. m54 iy EAPoH

sm tabm wore Wam for each aren sf:”;'.-‘._';j_; ;,  amoun
oody ﬂm'b Sﬁ%ﬁw Mmm - B &

‘ , measured by carrying 3
m:f were ‘”,",?'ZMM s.tg rﬁ,gm-a mglaa to the s
: ende o the gurvey Jiue ale

gh 0 m’z" do 811 food amm mamewa to

gﬂm and wore long €

be within mmas.ng rangs af the hwmg' ’ﬂmg were rocordsd on 8

fleld form entitled "&tm Comp “,Aﬁmﬁ {Appendix B}., AL woody
plant ppecies axcept willow were waﬂ 'by dimw emmw; i iLows
were me:deﬁ by elump #iw {mbw mx' a«_«.i.,, , Wiliow & '

af m ﬂaﬁs ﬁwaﬁm» o8 m;aia sm;ts w w&é w dﬂ%%!m aim
somposs v the botel srea. Sampls gwt-n wepe established as
8 basis for d ~ ;.:‘ g wt umm%im.
o &‘mww wam lmm on 'bim amzv maps, snd the aren of

eash aover type sampled wes deternined, Total erea of esch type was

tersisiod by planinetering of wps:
asm ed, and the data were thm mj ted to give the totel
mmﬁ, by wlee e:lmmg of each wopdy speus s present on ees
wadey conside

. i‘h& gmmm af um:ﬂa m Lthus

S AT T
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It was nesessaxy 1o equate aspen tress of Various sizes
Be to. mutiw mﬁs @it‘ mm fm& ¢mm1md iﬁ m‘ﬂar to ain. :
‘ Ma fm mmm (ma) {mm 3;’
, _m;, gove %mm wm a&hﬂam :ﬁm& yieldsd by f'| i
dii’fm‘ﬁ s;tm af aapen. a.a these dam mnm only through trees ‘H f
-seven inches in. %&mtw, and m nsw mm nf wmmmbw Jarge: |
'mtm m m&w‘h on *ﬁw aﬁu@y m, ﬁ:&. wad | ux‘y ta pm- 1' _
‘ ’:;aet arﬁvmm wmw w vrass of las:gw ﬁm&m b:f naa ot & wliu ’ )
ti;ﬂ.a 4 ﬁ’&r&m*# ﬁs‘ﬁa m from & different l‘r !
wgﬁ-an of the cnnnw, !L# was mum thﬁt ﬂw use of actual pounds !

aver verained by zmu, mm aot bs mm%asx. It
s mm, mm; mt the proporiion of f od
dﬁmmt am of trees wum mna.m rahtiw!y nmm: *ﬁmﬂ‘, 4%

decided st & standsrd undt ha selacted, with vhich a1 trees
ﬁm&.ﬁ be. mm. *ﬁm twominch nym m m 'thm ahaam, mﬁ m
salled the beaver food wnit, The ainbers of such tree-uni
sspen stands favolved were then chloulated,

i '_' ¥s 3% becans mwm-y te ae' prying
ampunte of besver mﬁwm&mm«r sﬁw of the three size
emﬂes, ana it wes tﬁtﬁwr m 14 tim&. ﬁmsa Mﬁw he ‘equated
s _hnaﬁr fmd xmit baged on uspen- |
e - _ 8 4 &a m thn :wmrakm, s m‘i—
welghing stady vas aet up to mmme the enount of wam»

food mam i wis.lw S‘bmq Twend, ‘j.__’-;,wf willow a%m of various
shues were ae!.laﬁm, posled, and mmm. Sixdlar b0 O'Brients
“wopk in 1?35; the baxk and canbium mur m ramioved to 2 dlane




snined by msasm;, rovh
o umbey of baa:m' food mmg aﬁa sdned dn

based on vareful abaemﬁm of the miativa tmmm of 1%
of ¥he two ’m% and vas iumM ‘bﬁ be used ouly as 8 rougk
nate of the vesver food wamﬁ i,t! &m fﬁm of & s




Goloyads Geme and Fish Department.

Detemination of beaver food atills

Aspen,»-The chief beaver a‘.‘aea pzmmt on all of the areas
studied wan aspon. Uiildsation of this species was determined by
iying a1l trees cub on each of the sites, recorded on s field
form entitled "hspen Food Utilixstion® (Appendix C }, 7This form
included date, dismeter at stump height, degres of utilizstion ex-
pressed in pervent (determined by oculsr estimation), and peroent of
slope {mensured with an Abnsy Tevel), AL stumps were painted with
cenned sgw. pai.nt when tellied, a different color for each monthly
tally. These markings were clearly visible 15 monthe after the orige
inel count was completed,

The first tally on eavh sres nevessarily required the re-
cording of trees out within the pust year, ss determined by stump
condition, Subsequent observations of stumps from known-aged cute
tings indicated that the original estimatione were relatively aocure
ate. Further aceurscy was indicated by the faot that the winter per-
jod of beaver inactivity left a feirly sherp distinction as to cone
dition between one-year old snd twow)

One momth after the original count, a second tally wes made
on vash ares, Three additional monthly tallies were taken on Foreste
or Seep Draw during the first swamer. In these mmﬂzl;r m:;ia;a, ‘nove
was m of all partislly used ¢rees which hed been counted ﬁafbre.
*i’mm, any further utilivation subsequent bo the rirst tallying of =

artislly used tres was estimated and recorded, Only those trees
felled imadia’bﬁlar prior to any one mzy appeared to be further

5 o n}.d .!"-’!u!s"»:.
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had bsen ‘only az.waﬂy used in 198h were Mppaﬂ of additionel bark
during the gumner of 1955, This sres m' ."‘{.': ed n wory mm suppl;
et BEpen, and m mﬁa%ww m, m* an& m:& =w conditions that
nay aooount for. *tha pmamtim, m useable sondition, of ﬁw felled.

tren batk.

‘The most uportant telly of food wtddization wes the one
mwmrmmmmafmm@mm Th:&.a gave the
total of espen um fw & onemyear paﬁbﬂn Hoithly tallies made in
1951;, snd three Mt&m mm tafm.ea on each ares in 1958,
gawminmumaf seasonal use of mﬁm foods.

LLows=-Hillow utilisation was determined by the use of
sample 916% 1"“‘_* teen ons-milacre plots wore esteblished on Forester
Sesp M 25 zmm:am p:ma were ﬁe‘;- wp on Baavw Draw, Ares Eg
ur-isers plots were muma oh Beaver Drew Aves L and
15 fmw—-ﬁlwa plote were ueed on ?amater ﬁeap. Mﬁl geant.a of
willow stems utiliged wore made on Fi”_,:. sbay Oresk. Sketoh mwaps for
em;a ares pem%m umm mﬁ.m m‘.‘ anples end adequate cove
erage of sach sres. The plots m man lmawﬂ ta the field. They
mmmm&nnmmmmm mmmafmmw
immwiy Mﬁmnt w the mp;ml s&'cm. Buss, the &mpf&e was m
trdotly mdmad. Total counte ar sbens mple
plots vere compared with the t.mz mm on the.ares :lmelveﬁ (aa
e dned from the transest Ma), and the proportion thus egtabm
Lahod was uned %o project utilisation date from the plote..

 present on the
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Dilisation data wera recorded on & fisld formm entitled
#4i310m Pood Utilization® {Appendix D ), which included date, plob
muber, muber of ve stems pressut in each size oless, munber of
beaverecut shams in each sise glass, snd information for stems Lelen
by livestosk snd/or big games

The f£irst tally rwﬁw«ﬁ the size end number of willow
stams cut by M&vm on eagh of the plote. Subsequant monthly
talldes egain macorded the nwiber of beaverwsut stens, This wm,
soupared ‘ﬁ%"tﬁa-ﬁwﬂiw‘aﬂ ouk shems recorded for the previcus tally
mmwwmmmmmmmmmmmpam. |
Thus, individusl marking of cub etens wes made jinnecessary. ne
monthly tally was taken for £)1 avess in wﬁz, with three uddi.tim»
sl gounts being made on Forester Basp Draws ~In 1955, three monthly
talldes wors token on A1l dress. As in %m‘,m :aewﬁa; the snnie
mmnm gcm: utmumn for one year, snd mnthly tallies in-
dionted seasonsl use of willow. .

A3der.weConsiderable amuats of alder wors present on three
of the study arenss Porester Seep, Forestes Seep Druv, dad Foroeter
greuk. No elder was sbserved to buve been cut- un Forester Seep. A
totel count of a1l alder sbems cut on Forester Seep Draw was made in
the lete summer of 1955, snd this Figure was projeatad over the en~
tive pmmsdafx benver OCCUPANSTs wumm?mwsm
wae Ukewise detornined. Fow {ngtances were noted where this matere
441 wes taken ss food, bub considerable uee was made of alder ia con-

structdon on the two aress indicated aboves
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of ws.a matuve is suwh 85 %0 render then b g4
Hosh {1951) bels tm nerbmma mmm, umgh of
" o8 88 Mawr xm, should

f&nﬁ mmw t:t,s. the
wwi af ﬁméy mwm; out mm ﬂm f;:g;{_;_ and placed in the food
mahe} was mmwa over, the entire ﬂ&m@h and ﬁ&w wmme maﬁ.x-ad
por month vas s det aﬁ. ’*mm food af the hﬁmrs oy g ¥his
period was amma o e 'made up enthiel of weody materisl,
ever the use of smh food t’m “below this ﬁwa duiing the. epring
gnd summer mwu {hefm young of tha m&* &aaﬂmme the. wlm .
uaeé); ;j wes pramm& to have besn: m&a np,hy ﬁw e of
hamﬂma gwﬁ:h Qbsorvations of feading eavers during the®

mm, sogetier with the guiting of ,j,}f’ 1, swounts of ‘W
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- of this species was pressut, Area was determined by planimetering
the cover maps.
| of aspen presented a more difficult problem. It was
found necessary to determine the aotual growth rate on a repregentae
tive sample of aspen trees. Eighty urose-sections of besversout J;
stunps were collected, 20 selected randomly from each of four study
arsas. These were chosen to include an equal representation of the
various size classes. Informetion was recorded in the field as to
diemeter at stump height, distance from the water, and percent of
slope, Thée latter two factors showed no correlation with growth,
probably as e vesult of the masking effect of several other factore 'f
not recorded, such as site, exposure, and position of dominsnce in I
the stand. . &
Stump sections were dried for appmﬁmtuly one month,
smoothed with s dlisp sander, and then studied under abﬁ:maluf
microscope. Annuel growth rings were counted end msasured along the
average radius of the section. Hessurements were made with an wiched
steel millimeter rule. In order to facilitete the resding of entwel

!
rings, & groova wss cut slong the average radius. This groove was E?
when flooded with olear machine oll which showed differentisl penew I’
tration, making the growth rings more clearly visible. From the date |
gathered, the average dlameter growth rats for espen _m the North |

Park reglon was determined, Growth rates for the four eress were it
5 compered, and no significant difference was noted.
Hillow,w~In the originel tallies on the willow plete for

each area, counts wers made by size clase of all live stems present
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In the annivérsery btallies, ¢ ear I
ina}, all iive stems were agein counted, The resultent figures,

-2

vhen compared with the nusber of a‘&m eut by the beavers, gave an

uative potential of this species.

indication of the growth and reprs

o S TERDTE TP S W
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Chapber ¥
ANATLYSIS OF BATA

In this chapter,dsts sollected during the ewmer snd fall
seasons of 1954 aod 1955 on beaver car ¥
Stetistiesl anlyses sre made vhers spplicable, Discussion and appli~
cation of the findinge are given in Chapter sm

: gapaeity are presented,

Cover iypes,~-Avess represented by the seversl vegstative
types were detersined by plonimetering opver maps mae& on- field supw
‘ porndned by using the erbitrary limit of 100
bility besed on reports in the literature, Ree
sulte are given in Table &,
Stresn gradients,~-Stresn gradients on all aress studied wire
negsured with an Abney level, FPigures ere based on & single sight take
en, whevever possible, over the entive ares, In cbher esses the avers

age of soveral sights is yeed, Hessurements arve given belows:

Forestor Seep

Forester Creek, cocupled sections

3
g
6
Porester Seep Draw 4
5
Arves between cocupied sestions 15
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ssem mm ware z:anst.mmi for each srea shawing tobal
pounts ami sim ef sach woody plant spevies wsﬁmt, In ad&tien
‘o the tb%l Wer of stems in esch sige class, by species, the e
ber of beaver food an:!.ta, the nmnbar of shams per acre, and the rumber
of veaver foud wnite pew acps are shown, ‘The total manber &f veaver
fo0d undts for the entirve aven is given st the bottom of @ash stand
table, 9 through 13.

~ the pesveesfoodiunit was determined fyom date given by

O¥Erien {;i?&ﬁf};__ as shows In ‘lﬁmﬁ 3. These dats were w&ww Tor
troes of -iarga?mmmf than atudied by O'Brien by wée of the multiple
w_eg;maaim eouation shown bam

- sm6 - 209 X o+ L %
MMM are presented sp 'i‘ahie 14, and the mw.m.na gueve is shown

as Figum ('Y

&am“afwmw.lhwahmofmmaimwm
sollacted, pesled, and welghed to doternins the amount of besver food
islded by this ﬂi;mam Results ware compared with the data for
akpeny Shown MW, in order 1o dstemﬁm the munber of beaver food
wiite in sach #ige slase of mdll@m Results are y.m in Tsble 15.

Tt can be seen from Teble 15 that &m&dsmhle variation
was mnsmmm tiw smount of besver food presest in the willow
stems paelaﬁ- " $t 3o believed, howsver, that the eslvulated averages
provide usgble, 1L mot conpletely sscurate, Piguwres with which ¢ote
perieons ean be made.

| T —
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PRb1e 10.~~STAND TABLE AND BEAVER FOOD UNITS FOR WOODY PLANTS, TOTAL

AND FER ACHEs BEAVER DRAW, AREA 12

Sobal B.FU. for Beaver Dpaw, Area 1 s 31,520

Boo 55 The amall mamber of eonifers o0 The Study aress, date
Telative to number per sore and B.F.U. are ot given for this group
in teble.
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Tekide 12, D Tﬁm W Bﬁ%
A0 PER ACHE:

%5,% im mmzmr ;m* am mﬁ ﬁgmﬂ. m m{s gimn fw t&ﬁa gmn;:
iﬁ %ah:wc
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Fapia 1k, ~-BEAVER FOOD UNELS IN ASPENS OF VARIOUS DIAMETERS

- Tk

Beaver Food Vnitel/

Lk

P of food conbedned to total
o m ﬁﬁm&aﬁ. Theow
ﬁm show mach mere miamm as wmm be expectedy 5ines varis
Besylts are 88 follows:

weight of stems,

.ﬁlm m ﬁﬁ*ﬁ W
Phis informsbion may be wded a5 a basis for d
beaver food present simply by willow stmms withoub peeling,
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14 will be noted from the stand Sebles that, although e
srenendous vardetion sxlete in tobal beaver food units present on the
severel aress, the mumber of food urdte per adre of aspén was o
tively consisbent. The a%wgge per aore for the five sress wus ‘3,800,
In eftmh; the figuves fw the ﬁw amas z:-azmaant fiva ssegmata

6 of the totsl stand in the onee fo three-dnth end three
'-u Fopestor Seep Dyaw showed
thyse- to five~inch clas
 ¢lass, mnd containsd the

wstest mpber of beaver food units per amug, For the sams & it oby

Popester Seep « _
aorey and hed-culy five percent in the one~ to three«inth class and
ssver percent in the threes 4o fivewinek classs This would indisste

Fat ; hmi yory small tmowsts of wii.lw, was wpr'
1y 335 mwr food units. The figures for mﬁ. 181 eolonies ranged
from 160 on Forester ‘Secp, which supported mostly. snill, shrbby wille
w growth, %o 543 on Beaver %WQ v 2, wirleh & nbalied o 1apee
amoint of dense willow of ma mgar wim. mth this species, the

average figure of 325 beswer food uwrite per-acrs is of sesessity of
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less value than the average figure for aspen, In brosd terms, it can
pe stated thel dense stands of lsrge willows would yield spproximately
550 beaver food units per acre, average densitles of mediun sized
willows about 300 beaver food units per acre, end relatively sparse
willous would yleld spproximetely 100 besver food unite per acre,
ygble 16 Relative stocking for heavy, medium, and apma willow
st.ands 45 likewise indicated in this tuble.

Sire compositlon may vary considerably from thess figures,
of sourse, since the baslc criterion aonsidered in thie svaluation

Table 16,5-S7HMS PER ACHE IN WILLOW. STANDS OF DIFFERENT DENSITIES,
HORTH PARK, COLORADD.

Heavy Yodium . Bperss
Clsss I 90,000 and up 25,000 = 50,000 15,000 = 25,000
Glasg I 20,000 and up 2,000 = 20,000 1,000 = 2,000
Class 1IX 3,000 and up 0« 3,000 [

Nusiber of besvers present

Deadstrapping by Hey (1955) resulted in determination of
the number of besvers present on euch area in the £a1) of 1955. Rew
sults ave shown belovs |

Farester Seep Draw w2 sdults, 2 kits

Foreaber Seap « 6. adults, 1 yearling

Forester Creek. = 2 adults; 1 kit

Beaver Drav, Arves 1 » 2 sdults, 3 yearlings, 3 iits

|




r e ———

brems food soareitys mm mfmw in the
wiushely 100 yarde as the ﬂiﬁ%ms beavers Bz
(Hodgdon and Hank, 19533 MW; 1927 Lewrense,
11y vhosen in this investigse
ng. aspen a.mmmw. Hastionn dise
orvesponding slopes for the five

rorest : {ALL sspen within ressh)
Forester Creskr (A1 aspen within reach)
 Beovey Draw, Ares 1t
Beevar Drew, Arves 2t

3




Table 17,~DISTANGE FROM WTER OF ASPENS CUT BY BEAVERS ON STUDY AREAS. i

Bang@issovanrdsnuiinans 3

ﬁmunuutunwuw

: Bﬂﬂ%ﬁ.on. BEwE

Ranglvasunsisrssesivess
BoaN,aoninvrsnsnbésving

Méﬁr& mm%ﬁm%fi ¥

W&Q@tﬁuugttsgnnu
mﬁ v RGN EAFAEEG D
¥d Dovisbienisies

Banglesspnnrsinnsssdons

ﬁmﬁ*&wuiunaaan*u;

Sﬁa&ﬁm Pevieblonessns

maﬂtunﬁo»otprcaq

Wnuauau;adﬁ W

Hm;qanuﬁffu«xsi

i iilﬁst’!w##’##*i#" ﬁ @ﬂ? 66

'ﬂe&nnﬂ_u..w..“» 535;31

Bong@es s saniins suns . B0
HeSNie sesosspriwidhs 25%55
Smdm %ﬁﬁiﬁﬁr’ 12,62

-WQ%#Q#!!‘!‘Q!U# ) M &0

1##6&»&1’##@!10 23599

iderd Devistden,  12.08

,ﬁﬁ&hit&txﬁtﬂﬁatt&af 3&?’- .A
Standexd Devi A abion, ve 3;33
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Porester Seep:

Hore thw mamwm ig recopded for those sress whers
lopes varied emiﬁwahzy, in order to give a ploturé of the effect
of sbowp s&m on the dstanse foraged
ﬁmﬁ%ma of ammaﬁim wére debérn
comparinigs (1) slope with distende, and (2) élue of tree cub with
distance fros open weters Wesults from the originid fisld telly and
for the wtalﬁ‘ahﬁmw Q%aragiwnmcw

Forester Seep DRGM « ¢ + & 4 »
Farestm* BOED 4 » & 2 2 s v % & 5 w4
. Bhever Deawy Avea 1 . o i o o 4
L ]
: ]

Beaver Droswy Ared 2 5 e w o« 4 4 )
. Poraster Greelks o + v v +

K e & 8 %

16 w;:ii be noted that; in iost «eaaas, thi mean ddetanse of gl
, pe iucressed from the £iret i
tally, This is as would be expocted, indicating thet in generel the

beavers cut firet the closest and wost availeble food txees. e

celation for detante vs, slope and bl
dstanve vi pige were, with three wweptions, statistioslly none %
sigrificant. There are indicetions, howsver, Gthet these fattors ave Wlf
correlated with food avallebility, It bay be seen vhet there is some~ s




what wove correlation demonstrated bitween distesce and slope ab 4l
incresses, ‘ .

mean distance
this ineresse in correlet
would be of mbre importance & W
A milbiple regression was aaass
spens cut, distanse from the weber, and pertent of slopés The rew
jved im be. mmmm (R » 10058), The figure for
Adence le?m with 2390 degreen of
icima This, it cen be seen thet no
duichptreted bstwesn the showe factors, 4s in the
case of the eoeffietlents of correlstion, observabions on the extrems
ﬂistw&w ;wemt an bhe meveral atu@r ardas M¢m thit these fooe
probably correlated to sens exbent as distances sud smpaa .
Gine exbieme, ?hus, ‘beyond & ﬁmn d&sﬁm& beavers wﬁ.& ym. T
salier trees, dus 4o transportation d¢fieulties, LY
ate s}ﬁﬁea inerease the beam*ﬁ fm*'-t;: PENDS,
dopes steeper than given porentiages will tend o reduce it. Tt ds
telieved that an %ﬁuﬁ&w study a! S
ghreney of distance end slope, would show & such more significent
relation Mwm these fectore and slve of aspens sut.

us beever eblonies, reso 45y

b 48 zio mm gme& w cathle mm Jaly 1o mpﬁﬁmbar

neither big gens ner livestock of fors serious competition to beavers




‘beaver usés Por aspen, careful
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a6 regerds browse on thds perticuler aress In sdditien to the fact
that very 1ittle willow was taken by grasing in the locaMty, that
idch was' teken vas prinoipslly the top 20 perent or less of essh
willow stem browsed, lesving & sonsidersble emount still evellsble for
kewise token of all use by
conpetitors, end although same young saplings were wtilized by oattle
and tig gems; there appssred to be no m&;jarmbaﬁerm with sspen
reproduttion from this source; Othar workers (Yeager and Hill, 195k;
Neffy 1956) have; howsver, veported serios competition fram livestook

note was 1ik

and tig pams on varisus Colorado webersheds,

Aspen ubilisation was determined by totel sounts of ail
fress oub by beavers on the seversl areas. The original tally for all
tinate of the mmber of treea cut during the pre~
Jizetion sspects of this study, Beaver Drew,
Area 2; was eliminated Lyon -sonsldersbion due to ﬁxe&nﬂateminm
mmber of srimals present, Tsble 19 presents a suimary of sspen utile

| ouing the muber of trees cuty the mmber of beaver
food wdte cubsend utilized, and the percentage of use,

'Ne aspen or other utilisation figures were aveileble for
1955 on Forester CGroek, as this colony was begun in the late summer

of 1954, Figures for 1955, however, include #11 cuttings for cne year
following the esteblishment of the solony. Thus; the figures given
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¥illow utiligation was éhtailmé by projesting data from
sample plote. &‘abia 20 summavizes the willew stems cut by sise cléss
and totsl beaver food wits, No stbempt was made to & willow
use for the year of 1953«44 (ene year prier te the eriginel taliy),
singe aging of tes.uqa: stamps pxeewa to be much less certaln than in
tal}.y consisted of the total

the case of sspens Thus

Table 20.~WILLOH UTILIZATION (NUMBER OF SRS CUT) O STUDY ABEAS,
JUNE, 3.955 TO JUNE, 1955

?emawr sm Bm ‘?é?' - LREy 2% 29402
Fopester Sosp _ 3;..5% 253 e} k3
Porester Uresk : 38 3 42 233

‘Table 21 presents total food use for one yeer, expressed
in beaver food units, including aspen, willow, and slder, Alder is
sensidered Lo yield aggmmmh of the beavey food
by espen of equivalent size,

fn most ceses, the wse of slder wes probebly move for cene

shruckion then for food; bub ibs use doss reduse Lhe amounts of the
move palteble besver food spscies
showld be noted that only emall qnanbﬁ.ﬁaa of glder wers cbeerved to
Alized a8 food,

i‘w constyustion, it
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waste, utilived on-each evea. ing

wing the period of study, Oclony structures consisted of elght
yather Nigh dams and & lodge, el built during the pericd covered by
this report; a circumstance that serves to wlain the high use of
woody maberisl ab this site,

three avest, expluding Forester Cresk (considered styplesl), was
136,55 beaver food wndts, The average mumbsr of units cut (including
wasts) wes 158,07 per year, The latter figure will be used in i

that at the clder cslondes nearly all of t:ha mﬁerm ueed in cone
bpuction had besn previonsly used as food, Very few urpeeled stems
wern found on dains or lodges, On the contrary, maat of the materisl
used in const
pesled, The Forester Sesp Draw colony wae also new, a8 it was begun
epproxiustely one yesr befors the inseplion of this study. Unpesled

wes almest without exception sut prior to the origine
during the first year of establishment. The use of additional

'3

fable 22 gives $he nurber of beavers present on each sres,

A$ slresdy noted, the Forester Cresk colony was established

The average snmsl wtilization of food per beaver on the

{

oapecity caleulations., Allowsnee must be made, however, for
tbing durdng the first year of cesupancy of 2 new eolony

truction ab the new colony site (Porester Creek) wes un-

a1 wen lgo noted in the dams of this colony, but such material
38 taily, ia.qﬁ’ép
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meterdal for original eonstruction can be noted in the higher total
of ¢t stems shown by the originel allyy It is of iatemwb, elso,
thet this gﬁe&ﬁﬁr. nentity was out by & smaller tobal of '
probably & pedy of twosyesrwolds.

The pement of m’m in sspen, a5 shewn in Teble 19, was
rela’ai%ly low for the of r colond m, and pelatively constant for
. ords Bd, ?@m..ﬁj-jr %a@p Brawr showsd
mang zﬁﬁer ea&.aaiea, and weste here duping the mﬂmﬁ wax W88 Somes

n during the first. Thls oan be explained by the use

e 1%% !:-han awrag& trees the H%Qﬁé
wa&eﬁ, w« mr the iw»éatezr Creek golony was emsidarahw hig,mr
%;»hm fﬁr any #hhﬁ!" ma. ‘i’m fastors mey be niwi to memm for this

ireumstences mﬁtg ‘there were many lurge adpen trees out on here,
aaaﬁ mi‘-ﬁ wag immt highar t’@r the mgw %m&; and second, :m
was 4 new colony, requiring building meterial in quantity grester than
thet pmvi&eﬁ in povmal food utiliszel

Table 23 shows the percentage of aspen, %ay dameber
useﬁ on all aress mapb Popester Creek, which 48 cmaiéerm aﬁypiaal

thﬁ graaimsﬁ waste

Sﬂﬂ;

iﬂ&@aﬂ&ﬁtm m been m'ﬁml in ﬁﬁh@r beaver faeﬂ»mbﬁ;& shuddes and
is. m}m«& b:r.r tﬁa fwb that the largar trees aye Mav&em and thus
less prone ﬁg-m .'_:eé..sm of resch of the ‘beavers, The amauer B
ple sive mist sl ',:,: be taken into considerstion. The larger trees re-

sod o m the pm’vimﬁ persgraph sre gonerally smaller than nine

= e
e e -
ST e

STrl

Vo iy Ee
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’f&%égé%-—?mm OF ASPEN UTILIZATION BY DIAMETER CLASSES o S‘f@ﬁi

By S H.y umber Percent Used
/4 21, 100,00
1/2 99 :wa.ee

i ] 99,10
2 25% 96478
3 229 95.10
& 205 92,85,
é 111 - 83&6
9 3 7‘?
10 16 &2.18.
n 7 79429
iz 2 89499
i3 1 80,00
15 1 90,00
I/ Diemster stuwp height in inchess
inches in dismeter, Flguwre 848 & graphic represéntation of the ebove

Hobe was taken of the muber and size of 21l aspens lodged
out of reach of $he beavers, Teble 2/ shows the ouber lodged 4in
oich size class on the five study sress.

The mumber lodged (61) represeuts 2,6 percent of the totel
nuzber of tma m:t on a.'i.l. aresss It will be seen thet the trees
from thres to seven inehaa in stuump dimmeter show the gzmtest. Lone
denwy to lodge. Smaller trees can be pulled down by the baavaz'a it
t.he;f lodge, end the larger ones gensrally ave ha.mr encugh to £all
through so the ground,
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Teble 2h.-S1ZE DISTRIBUTION OF ASPENS LODGED ON STUDY AREAS,

~

PR oaowneiene
i—’a‘!:- a0 Beals 0 0 0

_ Teble 25 shows the mmber of aspen trees of each size cless
present in the stand and the percent of the stend out of each on the
five study areass Figure 9 gives the percert of the total cut in
sach cle class, contrasted with the pereent oib of the totel svail-
abls 4in the sband in each size class, Iﬂ‘h& mm» figures wers res
duced to & basis of 100 percent o thet divest comparisons sould be
* mades Figure 30 shows the average for the five aress.

The high figure for the perderitage cub of the one< to three-
inch tree olass on Forester Greek can be explained best by the rels-
$ively low proportion of trees of tids wige present on the ares.

- Figare 9 demonstretes cortaln definite patterns in food
proference. Invarisbly, the three smaller sise classes of espens

-showsd & Migher percentege of the total number cut than the percentage
cub in reletion to the total aveileble in the shand, Iikewise, with
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Tehle 25,~~SIZE PREFERENCE FOR ASPEN ON STUDY AREAS,

Porester Seep Draw

Forester Seep

.Benver Dyew, Ares 1

V) o

inch trees) and those over ;
- percentage b with reference to
age of out breee over seveh inghes in

=

=

D T s e
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Flgure 9.,«+Sige preference for aspen, sach 8red.

The red colums represent the percent cut in

eanh. siuk class of the total nusbep of tress cut
on esch aret. The black columns vepresent the
percent cut in eaoh sine class of the total present
in that class in the stands. The latter figures
reduced to 100 pervent so that direct comparisons
can oo nade.
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Pigure 10.-wSize praforence for aspen, o1l areas.
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Pable 26 presents for each of the sive ¢lasses. a& willows
the mmber of stéens present, the muwber cut, and the pepcent ot on
tho several apeas;

Pable 26,~-5128

Forester Seep Draw

Forsoter Sedp

Fopestor Creek

Beaver Draw, Aven 2 (luss

cut axd Yhe percentage of the totel evt (aa 4vi Pigures 9 and 10 for
aspen)s It can be seen theb, with two exeeptions, Class 1 stems were
y bubt that almost iuvardebly a larger p
of the totel a&ailabxa was oub in tho larger size classess The indies
cebion 46 that preference is definitely for the ey stems (Cloas
1T and III)s This probably works to the sivantage of the beovers in
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Flgure Llewdize preference |
%he m& colunns represent the percent cul -

,;m olasg of the tiotal stema wul on
. The black colums represent the

of the thtal
@1@»& in the sténds. The mmw
wreduced to 100 imum #ta tha% diwt
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o~ -

tws waysy first, the larger siges yield more fosd per unit of effert;
and sesond, sinee the levger stems tend to die off naturally end are

laved with sproub growkh, the ¢ 14 be ads
rarte geous from thva rapm“,,,,,,-’

In mﬁi&“iﬂ g carrying

T,

piing of larger stems wot

e £R0tor.

the srea, the amount requived per yesr per beaver, and somebhing
the replacement factors of the food supply. Once a tree has been cut
1t s removed from the pobential food supply repardless of the degree
of utildzation, Thus, if the perventage of weete is relatively conw
s%m, the total mount of food renowed ie of muoh move importance

' ying a@aﬁi’&y then the fmount aatwlw used, For

The amount of food present on & glven ares ma of coupse, 2 dynsule
rather than & static situstion. Further ponelderstion of the Pew
plasement factors will be glven below under Growth and revrod
Table 27 indicates the total smount of bgaver m& pmm
on sath ares, and the length of time thet an gverage colony of six
beavers could exiet on this stebic supply. These fs.guma assuny 4
sufficient supply of herbaseous material for
It should be noted that Beaver Draw, Are :
ten besvers as of Outober, 1955, That ares probsbly is large enough
ies, Beaver Eww, Aren 2, .iﬁ» such larger
ed colonies.

to support $wo nowwel colon
still, and could be expested to support sevaral fullesls




Table 27.,~-HEAVER FOOD UNITS, BL STUDY AREAS, AND CABRYING CAPACITY
FOR STATIC FCOD SUPPLY.

87

i | Total Fosd Prasent Yeurs of Food Suwlar

£B.FU,) i voavers)
Forester Sesp Draw Aspen
Willow
Tobal
Porester Seep Aspen
Willow
Total
Forester Croek Aspen
?ﬁﬁﬁl

Beaver Dres, Area 1 Aspen
¥illow
Total

3%
Beaver Draw; Arves 2

%memefbmfwmtnpw aire of aspen
on five avess was 3;8003 for willow, on ztm:r sress, it was spproxis
mately 325 units, Thus, it can be seen that 0404 seres of aspen or
Q433 acren of willow, or combinatiens of lesser asounts of the two,
would suppert ene beaver for cne year. |

The presence of apprecishle smount® of glder on an area
would probably reduge scmewhst the smounts of willow or aspen ree
quired, However, reduction would appear to be negligible on areas
with an sbundant eupply of aspen or willew, as alder is seldom out
under such cirownstences,
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during verious perdeds of the yesri Thme, 1%
ged that Lhe fw& consumed. during the wintes menths was 10
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sersent woody meberial &/ By caleulating the sverage consumption of
bark per month during the winter, it wae stmle to éstimete the
monthly food vequirements, Tius, when consuuptich of bayk fell below
this average. ﬁ.gm, mm ‘the ‘sumpmey sgnbhe, the diffdrence wes
presunsd to hﬂ made up by herbesecus mma:s.. a:ﬂa' three of the stuly
avess wore used for this deberst dnation, since Beaver Draw, Ares 2,

wae not applicable ﬁwa w %map:&ng of an unknown mumbey ai‘ mnimsls in
the spring of 1955, w& ‘Porester Crosk hed enly & very small growth
of sﬁégaﬁ and siidler plante; (16 sust be suphasized thist the Tigares
derived e oaly & geuersl Sstimae of the actual situstien, since &
1% to obtein, Teble 29

high degres of ascuracy would be diffi
siriaes the seasonal use of the various foods imvolved.

Tt 18 spparect that herbaceous materiels moke vp neerly
three=fourths of the food conmwied frem sbout mdespring ustil the
BAgdAle o Mugust, This was borpe out by observations of besvers
foeding during thie ;mioﬁ. Figwe 12 is a. grephie represestation of
these generaliged data.

sections faf 80 beaverwiut trees, The sverage diamster growth rete

1/ It is kuow i ponds contaibing watey
Alies m' awilar ata‘bien maka m M such food during the winter,
Heme of the pends m-.mm conteined herbaseous plants of thds nature.
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06l iniches per yeir, PFiguve 17 4o s moltiple rée i
greseion turve based on these growth studies, and shows the sverage i

star of %pm 8. ﬁm 8geo. 5%&&1 of the aﬁw& showed &

tdn v"'v Was, Sherbesvers thanselve
sl of & stand of aspen

Buch a s&ﬁu&%ﬁm would -it"f
¥4 4o obvicus that 4 &1l the incresse in food we

ing wg %mu 5o " metimj, thds immﬁ ipald be of

the process of mmﬁaa& mgg@aién Wil »'7:1; inste wm of the aspen

£ron the aree;
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Beaver %rawg ivea 2 "y
Povester Seep. é; _
?amm seap_ ﬁmw 0

mﬁ% mmﬁs.a& w {sm apmﬁma ?ﬁfﬂ' the Pive venn ponbine
thwee size classes of wiilow showsd the following changs
your intorval (out shemy insluded)s

slaﬁa I - 3 pément imarense

- 1 percent decrense
- 22 percant erma

iargey p.;f' an :af zﬁ;«m of i;hm siaa ehmm t.e ama a1 Quring
the pordod ‘than Glese I stems 3 ;;:._:-:ma in sma w Oles m The

groat w a8
ester Gresk
wero mt-. below eneh
stens to atfm & large cha

mmber @r stens in the firat ’bal‘.b'

.’2_:?;},‘-' inch do azmem The gmmm Yow rumber
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Table 31 shows the changs, nstural incresss, and mmbey of
stems cut on esch aren,

-

Pable 31.~<EEPRODUCTICN AND GROSTH OF WILLOW ON STUDY AREAS, 1954-1955

yeb
LE
W,

|l 535

It can be seen fium the shove tabulation that festors other
then use by besvers tend te reduce a stend of willow, The reduction
on Porester Seep Drew was due in grest part te flooding by besver ime
poundments, Twe plote were inundated during the study. It was noted
thet willows appear to die Pfaster sfber flooding than do elders. Obe
serwvation indicaten diewoff in older willow stems from loss of vigor,
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and reduction in mubers of sprouts through campetitien for sveilable

light and mutriente, Cutting by beavers appears to stimilate sprouts
iﬁg:ﬁ

On the basis of these comperisons, it would a;:mar that
ould harvest epproximately 20 percent of & stand of willow
anmally without raﬂueﬁn@ the basie stand,

of 3,&% beaver food anﬁ.t.a ax’ aspen per am, and 325 beaver food
unite of willow per aore, 4t is cloer thet; for the sres studied, the
average in¢resse in espen would be equivelent to 213 bsaver food units
per anre per year; snd the increase n willow would be 76 besver food
units per acre per yeav.

The abovs figures relstive to reprodusti
indjeste thet sppraximitely bwothirde




In this chepter, the findings presented in Chapter ¥V are
 diseussed: Reference $8 made 40 studiss reported in the litersture
vhen ‘pertineut. In additdion, spplicstions te beaver mansgement in
Colorado and needs for further study to thies end, are suggested,

Gover fypes.Table 8 indiostes the wide variety of eolony
$ypes included én»t.iaa study. Aves veriation rénged from just over one
acre on Forester Seep Draw to 42 adres on Beaver Draw, Ares 2, Nesrly
impounded on the lather colony, as
ared with less than 0.2 stre &b the former site. OF&LLEpess,
aspen was the major food source, Willew was the only other importent
food source (excluding Herbscecus plents), and was nkmsa p&@éﬂh‘

four surface acres of water wepe

on 21l sress, However, the proportion of willow te espen varied fram
one to 2.6 on Forester Seep Draw to ome to 10 on Forester Creek. Ob-
viously, therefore, the results of this study ape most applicsble to
colondes wntaining & mixture of aspen and wiliow, with aapm Fro-
dominant. This is believed to be a relatively ccomen situation on
beaver colonies throughout Colorsde, but many situstions exist where
colonies are supported exclusively on willow growth (Neff, 1956;

Hay, 1955).
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i’m beam secupsney (Retser, 1955)i None of the
Mﬁ@iﬁﬂ mas at:adiw. were on styean sections

and thit ene would be uz.assfﬁ ‘Yod

sty Mmmamaé sestions of atwm, both betiuesn vecupiet
syt sbeepars The '. Wbl Apes

ould bo classified Sood (

Detemminstion of the mmunt of beaver food pmv:meﬁ by
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sspens and willows of various dimmeters, and the cheosivg of
stendard unit (beaver food unit) with which both sive and.spevies can
be equated, are considered essentisl to the present study, With this
determinetion, the total food present in a stand, the snmual food wes
quiremsnte, food present per acre, ebt., san be presnbed as & single
figure, Celoulstion of the besver food unit was based on originel
dsta from Maine (OtBrien, 1938), and it is reslized thst there mey
be varietions in form, height growth, ete., betwesn aspens in Maine
and Goleredo. It is beliewed, however, thab, by using only the
proportione estsbliished, not actusl weights, ay inherent bias in the
data becomes negligible. Error mey slso be present in the projection
of Meine dete to tress of grester diameter then used in the originsl
study. The significance of the regression equation; however, indie
¢abes that much error was slight.

The aversge mumber of beaver food units per sere of aspen
(3,800) provides a figure with which carrying capscity cen be detere
mined on an eres basis, Stend tebles show that thegraamt smount
of beaver food per sers i found vwhepe rf:naaﬂi;tah to Tive-~inch aspang

predominate, Varistion betwsen sress was small enough that uee of
the average figure is beldeved $o be noceptebls for ivtensive carry-
ingwoepacity determinations, The stocking density of aspen on the
seversl aress investigated was considered to be average for mountain
range in Colorados

Willow densities vorled considerably suong the several
sress, Teble 16 presents the aversge mmber of beaver food unite per
sere in hesvy, medium, end sparse stands of willow, These dsts are
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howsver; & figure with which sres debesmina
tan be made,

g capacity

| M factors were nessured whieh affect the mxmuw of
gopen for bvesver nﬁiﬁ%&fﬁiﬁﬁé These were distance i‘m the water
and percent of slope. Coefficients of correlation were celouleted
relating edus of bros eub with distancs fivm water; and distance frem
the waﬁar with percent of slopes In adsmam, & mmim rsmaaizan
was eeleulated ammm *!s!:e mememm eﬁeah of ull of these facw

tors, Nene of the mrralatmm demonstrated any significence, The
mein reason for no significance is believed to be the lesk of ex~ -
trems conditions in g'f;-.f m@y Nost of the aspen was ensily sow
cesaible, maldng 4t unnecsssary :E'ar the bawexva to forage grest dise
tanses or up patt»imrw steep slopes, . hﬁaﬁmm travel distandes and
corresponding slopes indicate; however; that an fuerease in slope bew
yond 15 or 20 percent seamd to linit the dlstance beavers will fore

‘beneficlel in siding beevérs in trensporting meterislss Thus; it
would eppear thet a modersbe dlope wmxld éxbend the foraging range,
wvhile & very ‘stosp slops vould Limit 16 '

Aspens out ab the grestest distanses from water vere inver
Lably swaller than the average sie %a!k@én, mﬁm‘iﬁg thst extieues
of distanse tend w M$ the sise of wpﬁm ézxt.

Iia is suggeateﬁ that mmsiw studiw; messuring the eie
tremes of dieténce and slope on 2 large mwiber of colony ayess, would

ldved than in the case of espen, They provide

4

i
&
3

ege for food., It is slso indicabed that & somevhat lowsr gradient is
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provids more sccurate determinations of the limits of svallability
of 2 bosver food eupply than obtained in the presemt livestigetion,

| Reporte from the Jitevature (Hodgdon and Hunt, 19533 Bedley,
19273 amamm, 19%}%1'@ relied wpon to provide the average figure
of 100 yivds for the normel limit of sveilebility used in this study.

?md m@m&m batmm-mmﬂ and 13vestock end big geme
was m:dieém general ;tm, 1% was mmea that the modarate
stocking of cattle and the falriy large smle-deer pep
study aress offersd ne serious competition in this respect, . it has
besn noted by vmm- workers (Yeager and iiﬁ.%.i, 1954; Neff, 1956) that
heavy graging, supsclally by sheep, mey retard villow stands materisle
1y, e i affective in Mmiting sspen reproduction.

letion on the

mw;m ﬁbiliza&im, eternined by total sounts of
sl1 trees out by beavers, Teble 19, ahm that, with the exeeption of
Fovester Seep Draw, the amual food use incressed in 195455 over theb
for 19535k This L& undoubtedly dus to increase in the muber of
srinals present, The decresse on Forester Seep hrmw cen be explained
by construction needs during 19535ky the first year of oscupency.
It will be noted thet the rumbsr.of trées cut decressed in 1954+55 on
Foyerter. Seep, while the mmber of besver food units cub wed neerly
dosbleds This wes due to the lasger sige.of toees cubs

@iigueshe muber of willow stems evh varied greatly bee
twoen sreas, anawaa dyectly correleted with the amount of willow

7 LB @Y
COLORADO A. & M. GOLLEGE
FORY COLLINS. COLORADO
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availeble, extept on Forester Semp Draw where the aspen supnly was
Iintteds .
bl food. gﬁgw«tﬁ should be roted thet no elder was used

A g5 ) ;r‘mbjk hﬁm

olonies on Forester Seep Draw and Forester
7 _-..,-icisioa naeés were high en the mtt:;‘n?ﬂm az%a, and
,:;awm on Porester seem This ma},ﬁ sesm $0 indicete
that use of alﬁer,‘ where other foods are svallsble, ’
Hisited to construeti
The muber of beaver food wilts a%& par beawr on the ey
ersl aress, esluding Pevester Grosk {ocensidered atypiesl),
cidedly censhant, and the $otel cut was only aﬁghﬁt&y 1685 8oy 'ﬁm&,
the eversge rumber of food units sub end used sre thought to provid
reldable figuves with ::”;’,;_';ﬂsh m m ParTyAng s8pag :
The aversgé mmber oub per eximsl 515%) ia considered the more ime
;wrhant ﬁm, sinde mwi foud 18 lastx w mmm use by the w?.axm

By

except Fwaaﬁer @mak wemm ;‘ 13 g@mmtu ma in clsse te

probably ba \_,st, h:tgher
hmﬁamd. aﬁ.ﬂw more tyees would bg b 1

iy stands ave

the beavers,
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Size preferenve for %vam'rha data in Table 25 end Figures
9 end 10 indicate thet the one-inch to threesinch sige class in aspen
was out most frequently, Likewise, a greater proportion of the trees
fn this slve clase wes 'teken, It would thus sppesr Hhet thé besvers
exhibited & distinet ymzczme for cnesinch to threesingh’ tms.

411 sspen btends on'the seversl sress ‘eonbained tross of every ege
end sige up to the meximm present, Thus; slthough the preferred sive
im be tekan firet; the overwsll carryingecapasity
stpects of an sspen stend would pot be materially effested by this
prefersnce; However, an evenesged sspen stand, with wost trees in

the onesineh to threseinch class, would probably constituté some ade
‘vanbage % the ma, Such & shend would likely be move densely
stiocked *bhm m ~age stand, weste would be sonsidersbly less than
for Larger troes, and sprouting (reproducticn) would probably ocour

at the maximm rate,

. 2e preference for Mm‘taﬁe 26 and Figure 1L demon
strat,ﬂ & dishs,aet ;mtma by baams for E.argaw wiliow stens (classe-
€8 I and XIY), This being the cadey besvers Lend to remsve more of
the. levger stems in & ow stand, This sefves niot eoly o stimu.
late eprout growth, bub also results in fester growth of the rems

ing stens in & clump due to less Sempetition for space, Light, and
available mtmms, ,_

¢lass sosns 1ikel;

‘ 4 Lapte constitute
& saname;-able ;smpwbim of tha z‘oad. consumed by beovers. The diffi.
culties involved in actual messurement of herbaceous food use are
extensive, and were considered beyend the scops of this problem, By

FOT P —
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1 during months when

detemining the awraga use of atey
sush food was used mlwi.
figire, in beaver fwﬁi mnﬁ,ta, for the total montily z‘mé vequs rement,
Thus, when use of woody material wae below the wwag@ mmthiy needs
(fm to ocour m;ly m saamer),g i;!w renainder of

aseuned 5o be nade up ’ . re

show the results of this procedure on the thme maa uaed. m gm
Memm:’u'am I‘h oEm be seen 'oh% zaearg;-f- thramf .;i"-ff of 1

food consumed fram mié«&pr:&ng to ﬁm mi‘f‘"
It S8 dlso noted thet the use af :. 54

] i‘h wesi possibie to abiz.aixz aza everage

_Ie!whmm Pl elthough
d&‘ﬁ‘a is g‘;;_ .

'_;_-r:,,,; as@ %m& use
ekl e presm fm
ﬁza zm:ﬁ; > 4 ﬁmh glm%& ﬁm mtirelar lamm xmm % wmz;g ar'ds;
. nk for woody phants weuld undoubtedly be considerably
iverupss This factor #Ay pmim;r sevount for the high food
n and Wim'w o F@rwﬁw Greek, smiah possessed on ¥

éimm mmﬂ& m- mpm on iﬁw mz@ maa WRE %@6& mm. of
the tm-&a study aress with sy epprocidble emonnts af sepén vepredute
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t&m, the asresge of reproduction was approximately 10 percent of ‘
the total aspen stend, In order for a colony méisﬁing_ﬁéumr on
aspen to maintain itself indefinitely, the growth yste of the trees
must equal the amount taken by the besvers, and the cut trees musb
be repleced by seproduction. With the very slow rete of growth
evidanced by aspen in North Park, snd with the relatively emall
emount of reprodustion present, it weuld appear that aspen stands
here are generally uneble to perpetunte themselves in the face of
unlixited beaver numbers, at least on & colony-site basis. Invasion
by conifers alss tends to shorten the life of the sspen stends.

¥illow.e~The data on willow growth and reproduction indloate
that, epproxinstely 20 percent of the stand sould be harvested sunu-
ally without reducing the volime present. It appears, therefors,
that & beavey ¢olony subsisting mainly on willows could be kept withe
in lixdts, through systematis harvest, which would allew for contine
ucus oceupation of sny ghven willow site, provided the ares was large
snough to yield the basic food requirements,

- The definition of carrying capacity, us used in this study,
is the number of beavers which can exist indefinitely on a section
of stream without depleting 1ts food supply. This definition fuplies
an area larger than the immediate colony site, and is meant to ine
clude sll of the sctual or potential range available for Leaver otcue
pancy on & contimuous streem section. Thus, carrying capacity, by
thie definitien, is based not on the individual colony site, but
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rather on én entire stresn seotion, which might include potential
range for several separate colonies. N

It wes determined thet vfwr_a@és of aspen, twelve aores af
willows or conbinstions of lesser amounts af the two, mald pupport
an aversge colony of six animels on 2 sustainedwyield basis. In the
case of aspen, this covld only be trae where reprodustion (sucker
growth) kept pace with besver-cutting sotivity.

It must be vealized, of course, thet ms
Colorads mountein renge premently exist on mmh less than four sores
of aspen, It wes in cormection with over-stooking of this sort that
Yeagor and Hi11 (1954) end Neg? {1956) mpumam colony dress that
had been maam.v “wm out" and g + Sustained yleld in
food prodm*bﬂ.en 1n'all eases reqilres that hmvar populstions be kept

~sopaality mmbers,

Ancther major problem in using the individusl colony site as
ajuRit of carrying sapscity is the diffievlty in delintting colony
arveas on streams with @ centinnous series of dams. Hey (1955) found
| that distinat coloniel limits were present on aueh ﬁuam, but that
they m mﬁenlt to det.mim. Beaver ¢olonies commonly move
short dism up or dma atm % s m z'aed supp:!.y when that ad-
Jacent to the old coleny site m -w (Hodgdon and Hunt, 1953).

Stream aress suitable fw baavev hebitation ave of two gm-“
eral types, The firsb is the short, mmwa, stretoh of strean
large enough to support but ons eolony, limited by & locelized food
' ‘ ical festures preciuding beaver cccupancy.
capacity of this type sust be based on & single colony, l

my beaver olondes in
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Generally, colonies of this type ave of relatively short duration
unless beaver numbers sre kept within the carying capacity of the
Ry

The sesond type 39 the seetion with aui:babh food and physie
9ad factors: extending over & considersble distance slong the strean, i
- In this case it is loglosl to wmake ﬁa:‘rymgmpwity datemmﬁm | |
for the whole awl'.iam Thus, the ares inwolved would suppert a '.
sertain mmber of individuel colonles, which night be allowsd to , |
~exhausth the food supply st & pertioulsr site provided unoccupled e
sites were nearby 1o vhich the besvers could move.
- Tt'is generelly believed that young beavers move out of
the parent oa‘&w durdng the spring: wztheir sesond years If the
15 ere slloved to incresss progressively, the new colontes
established by these twowysar~olds w&l aam ssoupy sil suiteble
sreas within the vieinity of the parent solony. Thus, carryingecapse
edty ammm mist be coordinated with seme form of harvest if
habitat S’k&b&iﬁr im to be mma
It ip probable that, mm- & long per&od, of yeurs, sonifera
wonld inveds aspen stands and materially reduce the gavrying capacity
of push sdotions of stream, Pericdic inventory of the aspen food
supply would parmit miifmﬁim in onryying capacity, und thus peve
Sodio. mﬂamm of benver mubers to meest environmentel limitaaim.

Bamew mmbam in Colarado have resched a pem vhere some.
forn of mensgement is sssentdal {Annual Repert, 195%5&, Golorads
Geme and Fish Department). The population dzapmian, vhersin twow
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year~old animale emigrate from the parent colony (Cook, 19435 Towne
send, 1953); &8 sush thas bemm o how present on; nm}y 100 perw

. mleay sim fma L -—
mam .paa'mraa m '

a,;:ifietﬁ.ng 'ﬁh# awmable mppm I£‘ pmaa&&m mmbars mima
W go umhwked, it iy wwaimbla that mst. af ﬂw ns;sen stméa o
sulteble vange thrm@awt ﬁm a‘baw will be amam, &nd that meh

nusber of feod oashes present, an
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don of the nusber of beavers.
and willow on each section of stresi could be determined.. It would
slso be wsible to appralee fm phmm the phyaim fach
of ‘sultebility, suth as valley grede and M ‘width (Retier, 1955),
Rook type could be determined Loom. wlagéml mpa

Study of suttsble pho‘hamha would nhm, tor each aﬁmm
geation, the nusber of beavers present is wsu as the %atai Ave
food, permiti oaléulation of carrying mpaes,w, B8 stated,
Where tmmr mmbez-s maud the saleulated eapaaiw, 8
ﬂwimteﬁ migber of anime] L ahmd be W f:em thet section.
Wheve nurbers were below carrying cepioity, they should bé sllowsd
to inoresse. Bince the reproduciive’ of this species is
fairly well underetond, one set of photographe would probably suffice
for a period of at lesst ten years of bsuver managemant. Hore fre-
quent enumerstions of population muibeys could be made by serisl obw
servations, without ghotographs,

The main advantage 6f such & plan 4s that hervest 5f beavers
eoild be contralied by sectioms of etream, based on relatively mocus
Pate ﬂatamt&me@ sarrying cipatity. Photographe could be taken
aver mezasé;s;bﬁ;g terrain et a cost sk lower than that of an ine
tensive groy

6y the total acreage of aspen

ble

1d Burvey,
In & general open veason, it is inevitsble that the essily
scoessible besver solontes would be trapped to extirpation, end that
volonies in less acgespible areas would be allowed to build up to
the point of exhausting their food supply. Aerinl recom

- |
would readily detect localities in greatest nsed of beaver h

=

—
B
i =y oo
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T 18 recogrised that the Fresent study covered & Liatted
ares, and that it eatended only over & shorb period of time. Several

for aspen or other foods It i» recommended thet wany mes e
' m‘b mspms, and that

t&z&s S‘#Wm
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Thig investigetion was designed for the purpose of obtaine
ing beaver management information based on the food requirements of
beaver eolonies for sontinuous eccupancy on stresns in the mountain
aveas of Golorsdo. Five colony sites, all in the draigsge of the
North Fork of the North Platte River, in Javkson County, were studied.
ALl areas were on the Routt Natiomad Forest at elevations between
8,600 849,500 Fest! Pield dnvestigations were conducted from JEHE
to November, 1954, and from June % October, 1955.

1. Total aoreages in sll cover types were determined for
each ares. Golony arsas varied from one to L2 acres. Aepen was the
major food S6urGe in all cases, and willow was sesond in importance.
Study aress represented ekolusively the mized aspen-wlllow food type.

2, Stream gradiemts reprepented by the several aress foll
within limits considered by Retzer (1955) to be excellent or good for
beaver osoupancy. -

3. Btream fiow on the seversl areas varied from & minfwam
of Q.1 cublc foot to thres cublc faet per second. It was determined
that very small stresam flows were sufficient for socupancy of sites
provided flows were r?ht;ivaly‘ constant through the year, particularly
through the drier améen‘a.
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1. A atandard beaver £m unit was caloulated m order to
faollitete the aqmt&ng of mﬁm«a&mﬂ Mpens, and to compare
willow with aspen in dateminiug ﬁm mmt ai‘ m'm' m:d contained
" in given stends. This wndt is equivalent to & twoinoh aspen,

2+ Stand tables were prepamﬁ* shmﬂ.ng the Maﬂ, nnmbar and
size of a1l woody pimt syeeiau pmamﬁ on each am. These dats weve
reduced to & single figure representing the total mumber of beaver
t’mé tm%s ;weaen% on eanh m.

3. Determinations were made of the aversge muber of beaver
food mta rser a&w of aam and: wﬂ&m 'ﬁm average figure 3@1'
sspEn was 3,8“; ror ws.um, in &m ém&#; 550 uni’es, in nediume
siged gbends, 300 unite, and for sparse stands, 100 undts.

| i‘ ﬁaaver mm wm by m&-mpmg in the
fall of 1955. ha avamgawf 5.5 beavers was ‘Pound en the several

study aress.

f for all wp«m - by t&m bm‘reraq Thess data failad
to demonstrate significant corvelation,

2. Maxiwum distances from the water and percentages of
slope were noted for sspens cubt at 4ll colonies. The findings indie




cated thet inoreases in slope beyond 15 or 20 percent waald limtt
the dmtmu beavers would trevel for fwd.

study. arens me beavers and Mwmk or blg gam
2, Reports frem the Literature indloate ishet hﬁaw grazing
by settle or sheep moy wr&miy-iiﬁ.ﬁ & beaver fwd suppxy,

1o Aspen wtilization vas dstermined by total cousts of sll
treey cut by Leavers on the several study areus. m total nmer
of beavey food M%s of mm wﬁ, an mii. as uaad; WS mteﬂ for
ench area, Aspen use inoreased in 1954-55 over 3.953-&;, on 211 exe
aept one study am, probably due o increase in beaver numbers. The
éma in u;sm m £ Y Fmsm ﬁm ﬁraw was axplai
smmm m rxm-s.ng 17-119 m m az oocupa

d-by tone

, 5 2
2 mmu uﬁuﬁaﬁm m t?.etemmeﬁ by counts of stems
cut on sample plots. Verdation in wild

¢ use on the a_m BIVA8 WaE

-dmay pmgaﬂ_;._ il %o the ssoundh of willow presents

3. &atﬂ. fao& use m ﬁatamaﬁ for eash colony. amar
vas md m m saf am atndysma, Yt a&nﬁs‘b m&m&wly for aan»
stmtion mpeaea, Feod use sm mzamd o ﬁw mbar of bewam
pream’o rm amh eelnngy area, and ﬁw mma!. food mqu;trmfo per
beuver was deteymined. The averages were rmrkabxy gonstant emapt
rar one new colomy, where gonstruction needs intmdu@ad 8 biss. The
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amge W of beaver food units felled per baawr (mlnéﬁ.ng the
m e&w} wauz 158, This figuwre was used in amwang«sapm‘by

ned for aspens on the severw
! uding the newest wlm,
peimately 13 pereent. The mﬂmﬁk uiigbe was in wixe to ninew
insh aspens. Threes to sevénsinch usipens ghowed th
to lodge out of veach of the :
5+ By comparing the sumbor of sgpens owt in each size cvlass
"ha the nmher ef Ws of gumperable size present in the stand, it

inch 4o thmmm tma fhis &matmwé
size preference As balieved o be of lttle
ing supasity.

6, Tt wan also demonstrated thet beavers prefer the two
lerger oize classes of willow stems (over 1/h inoh 10 dismeter),

_ ‘? I‘tm e ' b
nearly. Wm&a of the beaw:'s' s&:&a& miag the: a&r&y sumer.
ads trpe of fad, hoverer, Lo believed 9 bs of 1ittle inportance.

present in mﬁmaa wherever nmditim suitable for bew aaeupamy
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- 1s - Orowth studies indiosted thet the average anmual diameter

amit 4n aspen wae D,06L inches, Aspen reproduction made wp .
epproximavely 10 percant of the total ‘aspen stand on the three solony
sites vhere it wap found. Twoe of the study aress conbained no apprew
ciable amounts of aspen reproductilon.

2. Data on willow growth and reproduction indicate ihat
spproximately 20 percent of a willow stand ie replaced esch year.

Ssxzying L‘w
Qarrying capacity m MM, :m* pﬁtpoasa M this study,

aathemﬂfmmmm&nhammtmmmz%arwaawﬁm .
of strean without depleting its food supply. (Ibiwae determined that %g
fm mm of aspen MW 3ro8 ,mum or sesbinations of "'1,
lesser amownts of the two, would #ippe  an_average eolony of six !
suimales on & wusteinedeyleld basise -

2, Hebitable sections of stveam mey be of two typess (1)
s suall eeotion of suitsble strean large enough to contain bub one
sndfvidund oolonys and (2) & sontimuous ssction at least several
hundred fest long, ar large om@l fur more than one individual
oﬂw The. former type sould mqaiw manegement on an individusl,
colony basis,

3. The bamls for carrying-capasity determinutions is cone
sidered to consist of hebitsble sections of stresm rather than ine
dividual colony sites. Thus, carrying capacity would be determined
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o the baels of the total amount of a.v:a:ﬁla‘ble food on an ents.m o
awaxm aamw, in Yermg of mbfam ea‘: anriale r number

lon of the | pregent, 'ihia a8y be awamphshad by the mrbhaa
outidned hzr Bay (1958), in umh food calies are vsed as an tndiose | |
: af mﬁw wlmiea. S )
I 2. The amandbasie a%piamgmentaf thﬁ%eawiaa
pired par beaver and the amount

supply MWM bma -m ﬂm :
and the number 6f setis

sompar, ;ft; of the basver pepulation wiis
| o1, imple means for determining the
re wihich wme ve: hmm Adjustusut of beaver
upply is aanstﬂmd w be ?.ha only t‘msa‘bla _
ustained yield 1n beaver produstion end stability
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fmml.ﬂmg méd on Hubbp and Legler, 19&?)

Gﬂ%hwa‘& trout « Saimo olavicdd
gzwnmtﬁ*m £

it w Sa trutia
Brook trout » Salvelinus Tontinalis




Game and Fish Department

Denver, Colorado 119
STAND COMPOSITION
Colony No. Drainagé
Transect No. Width
Species Class ! Tally Total
J
O—L% N
i L=3u R
Aspen i 3-5%
I Dm(®
%
0-10
10-25 )
Millow 25-100 -
100~200 g
200 —p
1 0?3!3
Lodgepole 3=EW 2
Pine o 2 |
_ Oel®
\lder 1-2w
2 _zx i
i
1
1
!
Yther

Appendix B
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Agingl date ave om £ile
in the archivey-of the
Calerado Cooperative Wildlife Reseaych Unit
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