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The Status of Beavers in California

Dy IDoNALD T, TAFPE

INTRODUCTION

The beaver is the largest of all the several hundred kinds of
rodents in North America {fie. 1). Tt is one of the most valuable
fur-bearing mammals, and aside from man it s the only animal
capable of materially alterine its environment to suit s needs.
Many persons are surprised when told that beavers lve in Cali-
fornia for, in the mind ol the average person, heavers are asso-
ciatedd with the colder elimate of the North where the importanee

s, Lo Woung golden Lewver cupluted 4 milc: west and 1 mnile south of Snelling,
Merced County, Weighl 21 pounds.  September 22, 1441, (All pholograplhs are by the
atthor

of the animals pelt 1o the early seftlers is well known. Never-
thelese, Deavers once were common o most of the streawms of the
Freal. Valley, and in the southeastern and northern parts of Cali-
formia.  Thev still live in these parls of the State, although their
numbers are greatly redueed.  There probably are ne more than
1,300 animals in California today.

(5)
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Much of the early exploration of California was done by traders
and trappers in their search for new areas in which to lake beavers,
The intensive and conilinued trapping by these men soon led fo a
aroat deercase in the beaver population, Although there was rela-
tively ditile trapping done in the last half of the nineteenth een-
tury, the beaver population remained at a comparatively low level;
the popnlation even became so reduced that the animal for a time
was threatened with extinetion.

It is now understood thatl soil erosion and shortage of water
in sowme places resulted from the destruction of the beavers which
formerly bnilt, and kept in repair, dams on the upper reaches of
many streams.  The dams were the effective means of impounding
waters of the spring vuuotl, and of distribnting them slowly down-
stream throughout the Summer. Revognilion of this importaut rela-
tion of these animals to man, and recognition also of other values
inherent in the beavers thewselves, led Lo attempts in many of the
Westorn States to reestablish them in places where they had become
extinet.

in 1934 atlention was foensed on paris of California with this
objective In view. Calidornia was fortunate in that a nucleus of
each of the three kinds of beavers which originally securred in
the State still was foand here. These are: Castor conadensis shastensis
Taylor (Shasta beaver), Castor concdensdy subouralus Tavlor {golden
beaver), Custor cunedensis repenfinus Goldman (Sonora beaver).

It seemed to many persons that through wise protection and
eneouragement the animals ¢conld be reesiablished with relative case.
The reestablishment of heavers was not a5 casy a task as some per-
sons supposed.  For one thing, although the benefits which beavers
conler are well known, their presence sometimes 1% algso a nuisance
Iocally, as tor cxample in the Jowlands where a limited amonni of
water is available and heavers and man have diamelrically opposed
ideas as to the direction in which the water should be diverted.

Tt was with the aim of better immderstanding the beaver’s role in
the modern fauna of California that the study now reported upon
was undertaken, Ifive main objeetives were settled upon, as follows:

(1} Ascertain the number of each of the three kinds of beavers
i California.
{2) Learn the localion of existing beaver-colonics,
3) Learn the habitat requiremenis of beavers in (‘alifornia,
giving aftention to whether or not there are differences
in ithis regard between the three kinds.

{4] Record as wuch as could be Tearned of the history of col-
onles of heavers transplanted within, or into, California.

() Indicate the cconomie status, and record such other informa-
tion as will probably be useful to governmontal agencies,
and conceivably even to private individuals, who may
develop a plan of management for the bheavers as a part
of our clfort to make the wisest possible use of this natural
resouree,
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The opportunity to realize these objeelives was afforded on
Fabruary 13, 1040, when the writer was appointed Research Assist-
ant on the staff of the Museum of Vertehraie Zoology of the Univer-
sity of California at Berkeley under the Withelm L. F. Marlens
NVildlife Conservation Tuand, Mr. Martens in 1934 begueathed 1o the
Tuiversity a permanent fimd, the inecome from which, through the
Museum of Vertebrate Zoology, was io be applied in bringing
abont hetfer protection of the native vertebrate fauna of California
by the people and the government. This purpose of conserving and
protecting wildlife scemed partienlarly well served by bringing
toeether a faclual siatement of the history of the California beaver.
In this undertaking, the California Division of Tish and Game,
Department of Natural Resources, lent its full enoperation. With
certain funids made available throngh the Pittman-Roberison Federal
Ald im Wildlife Restoratiom Act, the Division of Fish and Game
was able to meet the travel expenses and some other field expenses
of the investigation, Tt will be seen, therefore, that eredit for what-
aver meril there may he in the present report belongs to several
organizations. The Reeioual Office of the United States Forest Serv-
iee generously made available it files on the transplanting of beavers
in the National Foresis. T wish Lo acknowledge my indebtedness to
Dr. E. Raywond Hall, of the Museum of Vertebrale Zoology, for
numerous suggestions and eritical assistance in the prepavation of the
manuseript. At 1he same iusiitution. other staff members, partieu-
larly Drs, Alden H. Miller and Seth B. Benson, were helpful, and I
owe a very large debt of gratitude to Mr. J. 8 TTunter and Mr.
Gorden H. True, Jr., of the California Division of Fish and Game;
to Messrs. Robert Ilart, Avthur L. Hensley, Tieo Rossier, and George
D. Seymour of the same Divigion; and 1o Joseph 8. Dixon of the
National Park Serviee. 'To single ont names of friends whoe have
in many other ways aided, especially in the fleld work, would be
invidious, Althongh the names of snme of these appear in the text
hevond, the majority are recorded only in the author’s grateful
remembrance of their generous assistancel

HISTORY OF BEAVERS IN CALIFORNIA

In the early part of the nineteenth century the range of the Shasta
and golden beavers in California was considerably more extensive than
it is today ; on the contrary, the range of the Sonora beaver then was
lesg extensive than now (see fig. 2. This is explained by 1he faet that
the recent constroelion of canals has provided habitats for beavers in
the Tinperial Valley where none formerly was present.

In northern California there were heavers, probably of the race
shastensis, on the Tit, MeCloud, Klamath, Shasta, Scott and Triniiy
rivers and their drainages. In the Great Valley, golden beavers lived
at Jeast as far south as the Kings River, and probably as far south as
the Kern River. [t is reported that trappers working for the Hudson’s
Bay Company fook furs as far south as Buena Vista Lake in Kern
County, but that they ugually considered it unprofitable to work farther
south than the shores of Tulare Lake. Since the main ilem trapped

1 RTannscript (yped by personnel of Work Drojects Administration Offlcial Proj-
ool 2L85-1-08-78, Unit C-1.
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was peaver, 1t scews probable that what trapping they did do south of
Tulare Take was for beaver. Beavers were apparently nol uncommon
oit the upper parl of the Kings River as lale as 1850, Mr. Andrew Do
Terguson, o retired game warden now (19407 living in IFresno, reports
that fhe lasi fresh beaver cuttings seent by him en this stream were
uoted in 1852-83.  According to him, beavers were seattered all along
the Kines IHver prior to this, bul were most ablowlant along that part

FRCBABLE FORMER RANGE OF SHASTA BEAVER,
l CASTOR CAMADEASS SHASTENSIS

FROBABLE FORMER RaNGE OF GOLDEN BEAVER, 14
CASTOR CAMADENSTS SLBAURATUIS

FPROBABLE FIRMER RANGE DF SCNORA BEAVER, !
CASTRR CANADENSIS REFENTINGG \‘

O INTRODUCTION OF SHASTA BEAVER

A WTRODUGTICN OF GOLDEM BEAVER

M 4TRODUCTION OF [0AHQ BEAVER
GASTOR CANADEWS!S TAYLORY

. INTRODUGCTION OF DREEON BEAVER

@ SHAZTA BEAVER TRANIPLANT.NG FAILURE

‘ DISTRIRUTION Mam
RTLRA L il oy

S OF LELITDELLA

B 200 Prohable former rarge of beavers in California, with oeation of sites where
aemvers havi Leen Iranzplantoed by governmental ageneies in recent years,

of the stream wear the present fown of Centerville, From a reading of
the journals and acconnts Iefl by early trappers, It appears thal beavers
wepe eonunois on the San Joagnin Tiver and iis tributaries north of the
IGines River, and on the Sacrawento Biver awd its tributaries alniost as
far north as the present town of Reddine. However, as Tar as conld be
leavnd, these animals confined themselves to the parts of these streams
below the T,000-foor level, Beavers were ospecially numerous in the
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della area, where the Sacramento and San Joagnin rivers join and enter
Suisun Bay, I southern California Sonora beavers were Totund only
on the Colorado River, which forms the State’s southeasiern bonndary.,

The beaver had a part in the developnieut of the State of Cali-
fornia similar to that playved by this animal in other parts of Norvth
Awgerica.  Altheugh the role plaved by this eodent in the wlerlor of
California was probubly not as oveal as elsewhere on the eontinent, it
was nevertheless Importaut in alrraclting explorers and adveniurers
into this area. The guest Lor beaver pelrs prompted several Lue vow-
panies to send parties into Calilovnia, the ultimate result of which way
a wider knowledge of the land and irs vesources, Tater utilized by the
permarnient settlers who bepan {o esiablish themselves i considerable
numbers after denletion of fur-bearinge mamwals made the aveas unaf-
traetive to those whose aim was to trap on a Taree seale.

One of the first men to enter California in quest of heaver peits
was James Olio Pattie, who, with a party of seven oflers, trapped this
animal on the Colorado River in 1827 An wdication of the abundanec
of beavers on this stream at that time ix given by Paitic’s statement
that 36 beavers were tuben in 40 traps in one night near where the
TTelay (Gila) Tiver enters the Colorado.  Ahout 40 wiles farther down
streanl, apparently wear the wouth of the Colorade in what Is now
Mexico, the {rappers in this eroup took as many as 60 beavers i one
night (Pallie, 3930, pp. 226-228%,  Tn this trip down river they took
more than eight eance-loads of heaver pelts, whicl they boried in the
orounc for salekeeping while thes Arvaveled overland 1o the coastal
Spanish settlenents to re-etpuip themselves with horses and essewiial
supplies,  Belore they could relirn. a vise in the river feooded their
cache and spoiled the furs,  Hver sinee Patrie made his trapping
expecition in 1827, the Colorado has been kuown as a famons beaver
streant. 1t has been inteusively trapped several times sinee, bat eponah
heavers alwavs wore left to furnish brecding stock for s repopulation.

1n 1528 Jedediah Swmith wade a journey up the Greatr Vallew of
California to a poinl near where Red Tiufit now stands. Fromw there
he journeved across the Coast Bange aud down the Triniix and
Klamath rivers to the coast, whenee he Jonrmexred north 1o Fort Van-
conver in Washington, Smith reports beavers as being on the Ameri-
can River and on the Jower Feather River, where his wen on the nieht
of March 11 tonk twenly in 28 {raps {Sullivan, 193130 p. 697, Tle also
frapped beavers with falr sweeess on the Feathier River as fav up as
the Sutter Bottes, and on Bulte Creek.  Swmith fuciher mentions (7o,
cff,, p. 74 that heavers wore searce on the Sacramento River near the
mouth of Dutte Creek becansge itg banks were too sandy for them fo
live In, hut that a short distance haek from the stream there were
beavers in lakes and ponds. TTe states also that beavers were plentiful
on the Sacramento River newr ils eonlluence willl sireams now named
Stony Creek and Deer Creek, and that they sere on Toomes Creck,
In hig trip across the Coast Range, Smith found bheaver sion near
what apparently swas the mouth of the Iamath River, and purchased
sking from Tndians in that vieinity (foc. ¢ff, p. 960, Smith makes no
mention of geeing beaver sign oo the Trinity River, but Harvison G,
Rogers, who aceompanicd Smith, in his sceond jonrnal reports sien on
what I judge was either the Trinity River or the South Fork of the
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Trinity River in the vicinity of the present Burnt Ranch, in Trinity
County. Rogers also notes that Indiang living along the Trinity River
near its econflnence with the Klamatil Biver possessed beaver and otter
sking {Dale, 1918, pp. 238, 247).

Another record of beavers 1n the Sacramento Valley iz that of
Wilkes {1844, p, 261). When he and his pariy arrived at the “*Little
fork of the Butes Creek’” near Prairie DButes (Sutter Duttes) in 1841,
hunters there told him 1hat in the previous year a party of TTudson's
Bay Company men took more than a hundred beavers in that loeality.
Another trapper, Tom MeKay, oblained beavers on the Scott, Pit,
MeLeod (MeClowl), Shasta, Feather and American rivers.

According to the journal of Peter Skeue Ogden, (he upper Klamath
and Shasta rivers apparently were Inkabiled hy bewvers. Ogden
trapped them on the Sastise (Shasta) River with good success.  Also,
an advance party of nine men from Ogden’s main emnpany went down
wiat apparently was the Klamath River almost to the eoast, and returned
with a total of 107 beaver and nine otier pelts (Elliot, 1910, pp. 214-
2155, Tlow far down river beavers oceurred Is not stated. . W,
Holmes, who owng a ranch along the Scott River near Fort Jones, told
the writer thal beavers were present in that arvea ag late ag 1929 or
1430, and that the last eolony of nafive beavers on the Seott River
kmown to him was Tocated ahout 22 miles snuthwest of Ifort Jones on
Marlahan Slough., This colony was trapped ont in the winter of 192%-
1930 by a loeal trapper. TFranlk (L Jordan of Tort Jones states that
beavers were searce on the Seott River in 1896, when he trapped only
eight aud felt that he had done well, considering the scarcity of the
aimals.  Aecording to Jordan, a friend of hiy, Mr. Jogeph Meek, told
him that he trapped in the Seott Valley with a Javee party of trappers
aronnd 1830, Moek said that this party n one vear took ahont 1.800
beavers along SHeolt River and Marfahan Slongh.  Aliec the party left,
Mr. Meck remawmed o Seott Valley and establishied residence. TTe
trapped independently for 1 number of vears, but without good sucecess
in catching beavers. Several olher residenis of Fort Jones, who knew
Mr. Moek, eorrohorated Mr. Jordan’s statement abont the story handed
down by him. The writer falked o several people who were acquainted
with Mr. Meek and a1l said that his word eonld be relied upon.

The beaver was one of the most imporiant of the fur-bearing mani-
mals sought by the early traders who came by sea to the eoast of Cali-
fornia.  As early as the first of the uinetesnth century fnr traders
working along the coast of California tradedt for the pels of beavers,
although the traffic in pelts of sea otters was then mmnel more important,
Bryant {1915, p. 99} reports that n 1810-T1 a vessel engaced in the
fur trade took from the coast 248 beavers, along with a laree amonnt of
sea ofter and other fur,

The fivst and wmost important of the fur companies operatling in
the inlerior of California was the ITudson’s Bay Company. [t first
sent an overland “‘lMue-brigade.’’ as the trapping expeditions were
called, into California from Fort Vancouver in 1828 under the leader-
ship of Pater Skene Ogden.  This brigade trapped in the Great Valley
of Californta for eicht months in the winter of 1328-29, and returned
with a large collection of furs. REvery vear from this time until 1845
the Thudson’s Bay Company sent inte Calilornia fur-brigacdes number-
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ing up to 200 wen cach, Men in these expeditivns trapped and hunted
other mammals, as well as beavers.  Alter reaching Californis the fur-
hrigades split up into smaller units, encl working In a particular part
of the interior valley. Their operations extended as far sonth as
southern Wern County, although wost of thelr trapping was carried on
north of Tulare Lake. Most of the beavers apparently were taken on
the Sacramento and San Joaguin rivers and thetr tributarvies, and in
the delfa where these two maln streams merge belore flowine throuwel
Carguinez Straits inlo San Fraondses Bay, although somie were taken
it northeru and nortlicastern Calilornia. One of the malu trapping
headguarters of the Tadson’™s Bay Company was French Camp, near
Stockion, where their ships called.

Besidey the Hudson’s Bay Company, several Amoerican fur coni-
panies trapped beavers in California at about the same time, bt for
ibe wosl part these were unable to compete suceessfully with the larger
British company. Neverthelesg, in 15839 General Sutfter established
himsell on 1he Sacramento Wiver and suceessfully competed [or the
purchase of furs, After that the power of the TTudson’s Bay Company
began 1o wane. Sutter suceeeded 10 petsuading the Government to
levy and eolleet an export duty on heaver sking, making the operations
of the TTudzon’s Bay Company, which exported most of its sking, less
profitable.  This act of Sutter’s. together with the favt that beavers
were becouing searce, offers an explanation for the company s abandon.
ment of its trapping operations in Califoriia in 1845-46.

Trapping of heavers In the delta area was more diffientt than elwe-
where; the {ides and nature of the ground interfered with the trappers’
work. In commendiing on the habits of the beavers in the delta and on
{he methods of seeuring the animals, Duflot de Molras states thal 1he
heavers nsually made their howes In holes dog along waterways or
lagoons,  When floods eeetiered, they withdrew to dry localities, where
new dwellings were erected.  As the traps and sking were Leavy. each
trapper invariably was accompanied by an Tndian or a horse fo trans-
port his equipment. Trequently hunters hid and shol the beavers,
withont setting traps (Duflot de Mofras, 1844, pp. 4604610,

'Fhe beaver-fur traffie was a business that pail fairly well during
the first half of the nineteenth geniury. CGeoroe Nidever 11997, p. 34)
and a companion trapped and hunied around San Franciseo J3ay and
on the San Joaquin River for two months in the Winter of 1834-1835,
and toek about 30 beavers, 14 land otlers. and 2 gea otlers. Deaver
skins then were worlth ahout $4 eacl, land (river) otter skins about 2,
and sea ofter sking about &30 each. Another report stares 1that in 1830
Jean-Baptiste Dexportes Mackay, a well-kuown trapper of the [Tudson’s
Bay Company, eaught within six months near Carguinez Tiay more
than 4,000 beavers. DProbably he had several assistants.  Ai this 1ime
the skins sold for {wo plasters a pound in California and one pound
sterling In New York and Loadon (Duflot de Mofras, 1511 pp. 461-
4627,

ENACTED LECGISLATION CONCERNING BEAVERS

Despite the fact that ity specialized habits make the beaver more
gubject 1o extermination than most mammals when heavily trapped, no
special effort was made o protect it in California prier to 1911, Indis-
eriminate trapping had eansed such a decrease in the beaver popula-
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tign that its extermination was threstened at this time., Having leen
made aware of this danger, the State Legislature in 1911 enacted a law
providing for the eomplete protection of this mammal.

A rapid inerease in the beaver pupnlation Tollowed, especially in
the deita avea, The animals became so eommon, in fact, that ranchers
in the delta were fearful of the damage that the beavers might do to
the levees holding water back from their reclaimed lands.  Conse-
guently, in 1917 the law proteciing beavers was amended to allow for
the trapping of them by any pevson when these animals were endanger-
ing or destroying the levees or other protective works of any reclama-
tion, leves or swamp-land distriet, provided a request was made in
writing to, and a wrilten permit obtained from, the Fish and Game
Clommission.  The law provided that any one {aking beavors under a
permit was to report the aet in writing to the Comneission, wherenpon
the Commiission might issue a written permit for lhe disposal of the
pelts,  Anyone violating this law wasg subjeet to a fine of not less than
$25, nor more than $300, or imprisonment in a eounty jail for not lesy
than 25 days, nor more than 130 days, or by both such fine and
imprigonment.

1n 1925, as a rexult of further pressure from land owners in the
delta, this law was again amended {o ailow the raking of heavers, and
the possession of green beaver hides, in Fish and Game Distriets one,
bwo and three. Sinee beavers had not been ineluded on ihe Tist of fur-
bearing manunals defined in 3917, and wo provision was made in 1925
lo place them there, techuicaliy tiw law made it permissible to take
beavers at any time of the vear in these three distriets. In 1927 this
defeet 1 the law was remedied by placing beavers on 1he Qist of fur-
bearing mammals,

The wholesale lrapping of heavers that followed the opening of
the season on thew in 1925 led to a sharp decrease in their numbers.
Their extinetion was again lhreatened, not ouly in distriels one, 1wo
and three, bur alse on the Colorade River where trapping ol this imam-
mal was still unlaw[ul. A nuwber of persons who lived along the
Colorado River from 1925 to 1933 lhave told me that wmany beavers
were trapped there in those vears, apparently boecause it was the
general opinion that the open season applied to beavers cvervwhere in
the State, rather than to any specific locality. A similar situation
applied in northeasiern California,

The deeline in the population of beavers again led to the placing
of thig animal on the protected list in 1933, Provision was made, how-
ever, to allow for the suance, by tiwe Tish and Game Commission, of a
regulated, revocable permit Tor the taking of beavers where satisfactory
evidenee of damage or destruetion, actual or threatened, was presented,
Beavers so faken were not 1o be sold or shipped from the premises
where taken, without special permission front the Commission,

The protection thal beavers enjoyed after 1933 allowed them to
inerease in numbers and once nore their activilies become a matter of
concern to the owners of delta lands. Acvordingly, in 1939 there was
added 1o the existing beaver laws a provigion requiring that the Figh
aud Game Commission estalilish a beaver-control area in places where it
could he demonstrated that beavers were damaging or threatening to
damage or desiroy Jands, crops, levees or other irrigation structures,
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he Commission was requirved to define the boundarvies of sneh areas
and permit the taking of beavers under rules and regulations of the
Clommission, which would permit the marketing of the pelts and the
immeadiale correction of damage until sueh time ax the damage or
threatened damage was abated.

LOCATION AND DESCRIPTION OF COLONIES

There are three areas in California where native beavers are
found. These are (1) northeastern California where the Shasta
benver Casfor conadensis shasfensis oceurs, (2} the San Joaguin and
Sacramento valleys wherve the golden beaver, Cusfor canadensis sub-
awratus, s found, and (3) the Colorado River and the Lmperial Valley
in sontheastern California where the Sonora beaver, Castor canadensis
repertiorns, ranges (See e, 31, There are no known records of beavers
ever having oceurred in the Sierra Nevada, except where these mam-
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mals have been recently introduced therc by man? There is one
guestionable reeord of beavers occurring near the coast of southern
(falifornia along the Sespe River in Ventura County. This record, a
single skull of an adult male said to have heen taken in May, lJOh
formerly was in the eolleetion of D, John TTornung and now is in the
California Musenm of Vertebrate Zoology. Decause of the arid nature
of thie eountry it seems improbable that beavers ever ocecurred exten-
sively in this area within historic time at least. There are ne known
reeords of native beavers from the eoast of northern California south
of the Klamath River, although they probably occurred in at least
the northern part of this avea, Becanse of the relatively heavy rain-
Tall there, this area seems more snited to them elimatically than does

Fig, 4. Site of native Shasta beaver eolony on ihe Klamath River near Copeo, Siskivon
Counnly, November 140, 1940,

the eoasi of southern Culifornia. However, the stream beds are for the
most part rocky and steep with but lttle beaver fowd growing along
them, eonditions which limit their suitability for this mammal.

All of {he areas known ov thonght to contain colonies ol beavers
were visiled by the author in the course of this study. 'The locations
of the colonies were recorded, and an attempt wag made to estimate
the pumber of animals living in cach. This estimate usually was

2 8ince the above account was wrilten, the wriler, through the courtesy of Mr.
(i, II. Hanzen of the Figh and Wildlite Scrvice, Roene, Noevada, on Qctober 1, 1441,
interviewed Mr. Roy Mighels, who was born in Carson Qity, Nevarda, in 1572 and
now lives in Heno, AMr. dizghels spent mueh of his time between the ages of 14 and
20 riding the range in Aipine County, California, and in Qrimshy and Douglas coun-
lies, Nevada, Flo said that in these vears (15%6-1552) beaver cuitings were plenliful
an {he upper part of the Carvsen River and lte tributaries in Alpine County. He
aldributes the disappearanee of hegvers fromm the Carson River drafnage to the heavy
trapping done 1o that area prior to 1800, Tt seewns, therefore, that beavers actually
:_Iid ir;ha,bit al least a part of the eastern glope of the Sierra Wevada south of Taszen
County,
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based on a combination of two or more of the following factors: (a)
amount of vegetaiion freshly eut by heavers, (b) size and number of
fresh tracks left by the animals, (e} size of tooth marks, (d) number
of fresh slides present, {¢) number and size of dams, eanals or inhab-
ited houses, and (£Y actual econnt of the live animals. Where tooth
marks on ent vegetation in the same spot clearly showed that work
had been done by both adull and Juvenile animals, it was assumed
that a mother and a litter of three voung were present in a eolony.
Thus, the popwlation of sueh an area would be estimated as four
beavers, the same interpretation wag applied to tracks where those of
adults and juveniles were found together, Where many fresh cuttings
and other signg were sgcattered unilormly along a large stream [or

o, a5, Willews cut by heavers: aluong Klamath River near Copoo. Note rocky nature
of roynd-airince. Novernbers 10, 1840,

several miles, as was the case [n places along the Colorado River, such
sectiong of stroams were arbitrarily assigned an average population
of not more than five animals per mile of bank that formed a favorable
beaver habitat. This procedure was not applicable in the delta area,
hecause the numerous islands, loeally termed ‘“bermns,’’ Teft after
dredging and diking the canals, provided a greatly inereased supply
of available dwelling sites and foor.  Aecordingly, allowance was made
for a relatively higher average population of beavers per mile of
waterway than in nost other areas,

It shounld be understood that the number of animals given as
inhabiting each area iz merely an estimate based on the evidence the
writer was able fo gather in & sarvey of this kind. An effort was made
in every instance to be eonservative in making the estimate,
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Beaver Colonies of Northern California and the Sierra Nevada

Tlhe #liasta benver, once relatively common in many of the streamsz of north-
et Culifornia, now is Lound only in seattered places within its former range.
Most of the present colondes are retnnanrs ol what wag ooce o fleerishing native
popudation.  The other colonier are the results of efforts af transplanting on the
part of Miate and Federal conservation awencics,  Unfortunately not every trans-
plantation lax been made with slock native to the aren where i was introduced,

On Thede Wiver between points neile helow w8 miles ahove Crannell
in Iluwbnldt Coundy, there are (ive non-pative beavers.  This colony was plauted
in 1T496A, and s the ouly place In nectliern California where foreign beavers have
Leen dotrodueed ionro oo ares thenweht roo bove leen formevly inhabited by o nolive
apecies.®

In the suniner of 1940, 9 zolden beavers wore released on Rice Creelk, neae
where this siream enters Lake Pillsbury, in Take County. One small animal was
found dead at the place where Lhe animals wore released a few weeks after the
planl was made, =0 1Lal there mast Teeve been wo more than 8 anlmals present
thore in the autamn of 190,

In Beott Valley, Bigkivon County, 4 Bhasti bheavers indroluesd Uy the THyi-
tion of LFish and Gnwe o 195G hod inereagod until i the aubimn of T84} there
wore about 13 animals living in three colonies near the place of releare on Aarlaban
Slough, about 4 mites south wl one wile west of Fort Jomes, On August 20,
1040, threc additioual animals from Modoe Coundy weee added to the uppermost of
the tloeee eolondes, maliiug o todal popacbidton of 10 beavers Tu e theee colonies,

A native eolony of 4 heavers waz Tound o the Wlamath River belween Coneo
number oie anil number two stacioms of the California-Cregon Iower Company,
ahout 13 miles ensi-noriheast of Torobrook in Siskiyow County. These beavers were
living along a reeky, bt relatively guice seclion of (e stccam, which was of a
st ler slae than elseswliere beeaose of the diversion of o parl ol the Aow to generate
eloctricnl enerey {fg, 41, Some of the henver eattings, all of which were on willows
rapging in mize from smatl twizgs up Lo trunks of trees O inches in diametor, were
well weathered aud appeaved (0 e several venrs old,  Beveral willows growing
among small boulders hod beew et (g, 5. Leavers had recentds heen preesewd. also
o Jenny Creele, swwhich flows {rown Ovegon Inlo (e Klamah River near Copoeo, st
below the Oregon houndary o

accopding to the emplovees of the California-Oregon
Power Company stadoned there.  Probably the beavers on the Klamuth Itiver and
on Jenny Creels mizratod sowtlivard Deom Oreson where they still persist, According
to Arthur T.. Hewsles of the Divigion of Fish and Game there ig alsn o colony of 3
animals it an ol water-filled gravel pit ndjaeent to Willow Creck, aboul 13 miles
wonrth of €Gazclle in Siskivon Couniy. 3o far os is known, these are the only non-
runted coleuies of naiive beayers in porthern California west ol Modee Connty.

Agznming that 10 beavers in Tassen Connty are of the race shosfensds, thers
are in all about 88 Shasta beavers now living iu northern Chlifornis, OF these, 63
are in Modee Couniy, the novtheasiern comnty of the Btate. This area, probably
beeansze of ils general nacesssibility, and becavse i is gparsely inhabited by man,
his served ns g strongheld Lor (his sulspeeies, Tre, (e number (hatl survived the
recent perind of keavy rrapping has not been gread, bur nevertheless cnough remained
to perpetuate the race.

The lirgesi gronp of native beaver eolonies in norihern California was found
on the North Fork of Willow Creek. This ereel flows in a southwesterly diveedion
from Yooum Yalley in Oregon into Clear Lake Reservoir in Meodoe County, Culi-
fornin. Tu genrral, the course of the North Fork of Willow Creek i theough rough.
rocky Livi country 1l gupperty a growth of mixed juniper amd sage.  Seattered
clumps of willow grow all along the stream, und near is mouth there are a few small
heds of fule The stream itself iz of small size, awd hetween the upper part of
Weed Valley and the lower part. of Flidden Valley, in Seplember of 1940, no flowing
water wis in evidener on the surface, Below IHdden Valley, the flow gradually
inercssed nuiil nenr the mouth there was about one second-Loot of water.

The upperwost of 1he T eolonies on the North Fork of Willow Creek extended
Ceam Oregon for a half-mile into Calilornia.  Ten dams, nwnerous fresh slides, and
frogh entiings on willows, iodieated fhar § animads lived inside California,  Here,
willnwsz grew I s comtinuous belt, Abont a hall-nile below the lower limit of
Lthis eolonw, in the upper end of Weed Vaulley, there wog o geries of three new dums,

8 Tar o more detailed description of the nlanted beaver colonics the reader Is
referred to the zeclion entitled “The planted beaver eolonies in Califernia.”
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along with slides and fresh cutrings, made by 2 additienal benvers., Immediately
below thi= colony the growth of wiilow gives way to the open, meadowlike grassiang
in Woewd Valler, Frosiom wias beginning within the willow-covercd area where the
lwer colony i located, and In the open area below (g, 8}, Possibly the new
beuver dums will allevisnde (Lig condition,

A thivd eolopy with 2 Beavers was found on the North Fork of Willow Creek
ahout three-quartcrs of 0 mile below Wilcox Springs, and a2 fourth on this same
gireeun ahoul 4 miles above the mouth of Dobes Creek, There, sign of 3 animals wus
found amobg seattered willow elumps o the evcsk bodtonn, Alwut three-quarters
of g mile whove Toles Cecek thoere wos o th eolony, probably of 5 animals. These
Beavers lutd Luil no dams, Numersus naturnl pools were sulliciently deep to eover
the entranees leading into the animals’ burrows made in the banks of (he stream.

About threc-guanriers of 4 wmile below the moutl of Boles Creek, George D,
Beymour of the Division of Fish awd Gaoe locaged o eolony of 4 animals.  There
the beavers were feeding on willows and tules, and hod built three dams across the

-

L

S ; o
# 3
ﬂmg:@ oy

o 5, Willow thiclket on North Mork of Willaw Creek in Modoc County, where
A eolony of native Ly hoenvers has recently hoecornes established. Note the crosinn
below e thicket. mlermber §, 1310,

creck. The lowermost colouy on Willow Creek. egtimaied at 8 animals, was about
two miles below the mouth of Boles Creecle A da buile by the beavers was 50 feet
wide and mcked ap the waker for 200 fecr, forming g deep pool. Old eottiogs were
seattered dlong the creck below this eolony as far down az Clear Lake Reservolr,
Pit there was no indication of recent activity along that part of the stream,

A eolooy wilh s esthaated D beavers was fownd o the apper end of Stecle
Swamp, which s merely o wer nuendos one mile long o the Willow Creek drainage
ahoutl 33 wiles novthwes! of AHuras, i1 Modoe County. These beavers had built a
dam 85 ferr bong oapd 18 inches bigh seross the eresk fowing into the meadow,
According 1o Jerry Mtreattou, foroman of the Srecle Swamp Ranch, these beavers
last vear (19393 lived mmong s group of willow thickels in the lower ends of ihe
megdow,  Becnise theie dome Interfered] with the erleacion of e wmeadow, Siratton
dizturbed ihe colomy whercopon it moved wdn tler willow thicker ai the upper end
of the mendow, The beavers ju thiy eolony woere fesling ou willows and on tules
which grew arcund the dam and alovg the strenm for the foll lengih of Lthe meadew,
No indication wax found that other colonies of beavers were living in Lthe meadow
oun Boptember 9, 15K,

B—17410
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Acolony of B auinls whs loeated on Pine Crecle i Calilorniay, ou the ranel
helomging to AMrs. dona Belvoeder, tao andles ot el one mile sonrh of New Pioe
Creck, Oregone According to The owner, beavers fivst anpearel fn this amsg j 19020,
when They estaldizhod themselves oo eobony one-half mile below her eanell, In
T3 the eolony mwoved ipslream onto dne woneln, whoee 00 has eecmined. ALl h
Mrs, Boheoeder hus Tived o Phis Creeek siaee TS <he zaw e hesver sign (luree
prior to 1991, Mauy aspens of o]l agess sod owillivws el eoTlonpimds sraw aloue
the creel o the small meadow swheee (e coloay 32 wiineced. The Leavers lave Dile
four substantind dams, the Loegest ofl wlideh was moee chan WO Teer Joae noel b3
leet hizh,  Aspens, willows and codtonwoods growing along the elzes of 1the pands
bobiind (b dams were being progressively oute apstrenns, frone eaele dam by the
Benvers gl wiilized o food oo dam-constraerion,

On the Tower part of Tassen Oreel, S owdles oot ol 23 nniles cosc of rhe

towll of Thivig Cleeel, theee was, i e Fwmener of TPHO, 0 colimy ol 5 heavers, A
dense growth of wilbew, Dnowhiel wis mbced o siall minonar of spen and cotton.
woord, bordered Lassen Urecls whore the coluny svs loeated, Deavers theee hiod eur
A brge naouber of the willow trees {or food aned for the construelion of o lirge dam al
the gite of the cotony. Tu August of O30, 2 auin b were fadoen o live-rraps saud
removed frome this coleny by the Divisien of Tish ool trise, s 1T proba iy only
A remsimed, 4 second eolowy o Laesen Orveel was oo mweiwdow 3 niles uoreth ol
20omiles east of Davis Ceeeks The 4 eavers in tlis eoleny hodd eut tooere than 240
aspens, as well ax oa Tavge nnmber of willows crowing v the lowere eier of the
meadow, A o B3 Feelt Tomg a5 feed Diel, Tadle b b i the Jowoer eand ol
Tloe meeseclow, baedosd o the wesver Boe 2000 pards o Lhe e el and enesed 1L
tir overllenw st the aneticdlow For g distanes of 1 virils shove the dam, Uwir
B ver Tonses were aoweng e =eatrered willow thickers in the foocded pat of 1he
meadow, L% thicd colony, prebably of BLowens st el oo Lassen Oreerl oslon) 2
wiles below this colony prier (o e Lttler pael of Augner of THRL A0 fhatr time
two animals were nken Lromn this enlowy Dyoche Drivision of Tsbe ool Glaoe ol
planted o the Leadwaters of Shiclds Ureek,
) Two o qore benvers ware veported by Tenslew s Biving oo Phidwell Ceeek
albwves oet Tadwell, Willows swwere the moast dmporrant teod =euees ol these Twavers
althouel =ome sespers al=o were present. FLe veporensd diveling alsooo coloay ol dive
anvintile on e P Rivee, abeat T gniles soadTowest ol Canby do =booe Ooal Yadlew,
Mudoe County.

1ive andmal= had budlt teeo dames one Poclier Creel, ane-hall mile ahove s
moudll, where o heayy erowtil of willows begedered woel burgk ol 1 he sneill s,
The willeows al wspens, wlich were eonceideaded oo greve helow the Lewsr o,
Dizidl Beete et Lor Tovd, Senttered beaver entiings woere Lonael ol slone the Pit River
Al the mouth of Pavker Croek. but these appeaeed o bove heen made by andnds
living in the colony on Packer Creeck.

A oeolony of 4 henvers plaored in Pine Creele Basin on tle west <hogee of e

Wirrtner MMountains, 7 omiles west and 4 omiles noeth ol Tagleville, in 1936, was esii-
mualeel 1o contain tle oeiginal vumber of 4 oanipeds i ehe smmer of TG =1y Jdas
Dadd Tween badbi, Ul Laegest was 1000 foe] Tomg el four S higl, There the chief
fooel was axpan, whicl voee wis alionedanr aronnd Ale =mall Tkes in the Lower el
of (e hasin where the tolony wis situaterl, v TOHL msd of the ampens ol
Tieweur cUT. :
Trresh sign, apparentiy ol ome hesvers wis found ooc Cleare Lake, & ailes sonth
el ote mile west of Pivoe Ceeels Tiasihn oo Sepoember 50 TR0 This aninsal e
udle oosmadl, leosely con=teneted honse of willow aned sepen =ficks iooa desse el
of willows on the seuwtll shoose of the Tabke, Chue side of ihi= Lionse wis erosydl
against o Tirge yeliew ploes while the opposive ane extemded Do (e water. e
Falke, wlhich ix alouwt 2000 vards Jong and 1200 vards wides was boedered by oo thin
fringr of aapens, willows and eofrenwomds (e, T The aninel had felled 15
aspens awd Doeotlonwonds Trom 2 o 8§ inehes in dismerer, and oo sl amiennt of
willow,  Tn oallidion, ~cveend Jie il aspen trees Lol boens giedlel, Tleese none of
the enttines nround the Iadoe appeared to be omere Tham oo Tew menths afd, 0 was
ndeed that the beaver had been tlwere owly o =leat G, 1 bl it migented o
(lear Take from the colony in Pine Creele Basios peelinps by erossing from Priee
Creok Pasio inde AN Cecelo and draveling down 300D Ovesls ton Close Lk,

T seclelition b0 the active Teavee colonies o Moddoe Coane s, abandoned sives of
colonios wors FTornd o the Sowh ork of Willaw recls milos ~oalie ol Crowder
Flar Rouger Stationd. en Doles Creck, Fletelioe Oreel ek Swaup, THemal Crecl,
Diavis Creelk, Joeseph Creeek, Upper Lassens Crecle, the Dic River, Timerson Croek,
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Bear Creck, (e sontb fork of Tast Creelk, aned on o he lower parr ol Pine (e
sowdbeast of Alivrns, Todging frome the extensive deeay dn euliings, soone of thase
ol eolonies hud been unpopulnted for nany venrs,

A enlony of 2 animals was found on Bridee Creck. aboul owe niile sonthywesr
of MeCoy IPlat Reservoie, in Lassen County,  Thess lastvers woeee alilizing swall
Wil vue =mall dam haed been buldt by them.

Two eolonivs were found on (he Susann River o Lossen Conaty, Ol of these
coutaiued s estimated 5 oandmatss It w3 mdles enstoaod 23 miles seath of
Wegtwood Juetion.  The other, o colony ol 3 aolowd=, was aleoir 2 omiles olove
this., The Husan Wiver eavvied only o teickle of woacer where the spper of these 1w
colonies was Iocated, and o short Jdistance abuve the coluny the stream was drey,
save for a few scatlered pools.  Noevertheless, ot the colony there was a oun 235
oot wide anud 4 feet Bigh tl baeloed The water for D300 yvards inle (e meain sirenn
chinmel and adjneent glonghs 1o Tornr o deep, stagnant ponl o the L weadow, A
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Fra 7. Clear Lake, in the Warner Mountains of Medo
beayer (probehiy feom Pine COreel Lasin} hos heconie estat
showenr on £ vigin wide of the photogranl, e ey 14

ounty, where 1 nierint
rerl i the willons fliekel

deuse rrowlh ol willows ol wozee aspeus bovderod e viver chavmed o e <ite of
the colony, and Tt liinds of lese deees were Tejog oeed Dy (e Besvers Por fooad,

Ju Phumas Cowney Tleosles fonmwd o eslony of 4 anbials living on Didian
Cleecls, aboun ore mile south of rescent 3= &% oolony of G oosontive besvers
plinted i 1030 on Rowland Creek v lamas Couwey, 5 ondles west aned 1omidle
south of the Mendow View Rangere Satioe by the samoer of T8940 T inceeasold
to ahout 22 animals,

Tu wddition w the inhabited colonies foand i Tassen and Dhonng counties
there wers signs of abandeued colonied at peintz on the Susan River ahont 42 miles
Tlew Silver Lake in Tassen County, oo Wolt Creck aboun 4 omiles noethwest of
Greenville, o Thompson Creelt ahoud O mides below jts headwaters, o Ranwlli
Creelt, and on Litile Last Chanee Cresk abont 8 miles helow the mouth of Rowland
Creel in Plhumas Cowndy,

It iz not known wlhether fle nhabited and abandoned sites below  Silver
Talke, on Birbdee Creelk and the Sosan Leer in Lossen Connty, and o Indian
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Creek, Wolt Creek and Thompzon Creck in Mumas Counly were estaldished by
nugrants from the group planted on Lowland Creek, if they were extablished by
vennants of netive »fock, or whelber they were established Ly Intredueed Sonern
and golden beavers that arve thought te have escaped from o beaver oo owee
operaled on Indianp Creek, near Taylorsville in Plumas Couwdy, Tt oseeins noest
probable that thess eolonles, particularly those in Lassey County, came from native
Bhasra beaver stock.  The tact that beaver euttings were Tound ar widely separated
points, natmely, pear Siver Lake. on the Buosan River and on Wolf and Indian
ereels, suprests that the bewvers that lefr the enttings did oot come feem TRowlnld
Creck, hecause the colony om this streqm is in another drainage nearly 40 miles
gir-line from 1he mearcsi of fhe other eolonies. Furthermore, the fact that sone
of the enttings in these netive nwd abandoned eolonies wore well on the wiy o
decay indicates that the cotonies ave several years old—mprobably too old to have
hepn meaile by nigranis frow Dowland Creecl, where beavers were miroduced ondy
in 14934, Probably, however, the sbandoned colonics on Roonelli Clreck snd Little
Last Obance Creek were omee inlubited by animuls that emigrated [rom the colony
on Rowlaud Creel. This probability = supported by the relative newuess of the
cultings found at these places ws compared with some of those an the more distani
Susan River.

A planted eolony of 4 beavers iz loeated on the headwaters of {he Upper
Truckee RBiver in Eldovade Cowndy. These animals wore originally planted on Melss
Mendow. bl most of thom have sinee moved into the ontflowing srream below,
and within 4 miles of, the site where Tthey were originally released,  Another plinied
colomy of 4 animals b sitwated aboul o Lall mile Below Whests Mendeow in Toolomne
Clonnly, aml {here g an indeeduced colony confalning an estimaosl G heavers op
Trardanelles Creek, shout 2 miles southeast of the eolouy ou Wheals Meadow,
Seatiored old cuttings, made by animalg that appovently wandercd from (he Inds
elensed on Wheats Meadow  and Dhyoedanelies Creck, wore Fonned on Highlaned
Cveels and Dome Rock Creel.

Beaver Colonies of the Great Valley of California

The Great Valley ol ccniral Califorwin today, as Do the past, eontains te
pujor part of the Stote’s beaver popnlation,  Most of the apimals are in the Jdelin
where the Sncramento ver, flowing from tle north, ane rhe San Jooguin River,
llewing from the wonth, join (o empty inte Suisun Bay.,  The pest of the galden
beavers in {hiz part. of the State nre on the parts of tlese gtreams and  their
iributaries above the delta proper.  Tn oan elTort 1o gain o vough estimale of the
numiwse of animals inhabkiting  these walercourses, the purts 1l were known
or thonght to conlain beavers were either traversed by bont o exumined fromn
lad.  'The lower courses of the Moreed and Toolumne rivers. aoest of the San
Joagquin River, and most of the chanuels and sloughs in rthe della were exawmined
[rom a bout. Inspeetion from land was made of the remainder of the streams
suspeeted of harboring beavers in this part of the State,

Aceording to 0. 7 Tearson, Assessor of Yuba County. tere are two colonies
af heavers on Plumas Lake adjacent to the Feather Iiver. about T miles below
Mavysville in Yuba County,  Judging from the deseription of the beavers' activ-
itles, eneh oolony contains af lewsd 4 animals Pearson states that these hesavers
dnmw up drainoge ditehes ihar are 26 fecr wide, and cven theagh such dius ave
destroyed by the ranelwrs iu dhe viciuidy, the beavers vsually vepalr them witliin o
fow days.

There are two eolonics about one mile apart, the upper with 35 aod 1he Tower
with 8 anituals, alome the Feather River at o point wesd of Rio Oso. The beovers
of ench colony Lad felled a lirge number of willows aud o fow eolttonswosds ; the
upper eelony b eue 117 willows over 2 inclies o disemeter along o 200z
stretel of bank, as well as o large waber For o quarter of 1owile above andd below
this ceniral coneentrationr. Ne indication of furtber activity was found aleng the
Feather River, nor were any sigus found along e Yuba or Americau rivers. The
only known inlwbifed colony on the Sacramento River nbove the della was found by
Heusley at o point GL miles wesi of Chico, in Butle Cowmty.

Beavers planted in 1938 on Hi Creelr, a wributary of Paah Creok, herween
Winters amd Aonticelle in e Coasr Bange, lave Ioerensed dn nmmber o spaed
into Purnh Creclk,  About & sunimals bive oo Ragy Ceeck within the first 2 omiles
ahove its mouth, pod A on Putah Creek between Mounticello and Kl DBud Pack
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it Naps Ceuwndy, Nine beavers planted on Putad Creek ot oa point about 7 wiles
above Montieelln tn dhe sone year arparently have not inereased (heir nunbers.

Aceording {o Capain Jobn O'Connell of the Division of Fish and Game,
beavers ouee ocetpred n2 for oup the Mokolumne River as Compn 8eco. The
writer's exsination of thi= steeaw in 940 revealed ne feesh heaver sign; puly a2
sl s af o old o cwcting on willeaws was fooned, s wans ol 5 podnt abow
2omiles alove Capanche,  Rapehers living along the river sabd thel beivers
wore Deeoming  increasingly common in the vieipity of Camancehe until 19823,
when he traping season was opensl,  Sinee then (hey have been unknown,

The area kuown s e delta region = oronglly 40 miles long and 15 miles
wide,  Tefore it wous veclaimed for aecicaltnend uze it was g st plaio, frequently
inundaled e ldgh tides from the zen and by flond waters froge the rivers. Thou-
sl off aeres ol tules eoyered 1his area, and these, g2 ey disd and were replaced
hy new plants, geadually deeostgpesesd god Peruned o fertile prai goil, Beenuse of
The exiveme Lertility of this soil g vetwork of levees was Iuilt (o confine {he tide
sl fhoen] weeters Lo resdricted chanuels or ennals o that the Taued thus protected
fromt flonding could be farmed.  These reclaimed aveas, enlled “islands™ or Srracts”
varty o size from oo few hundred oo 20,000 qores,

Grinnell., Dixon and Linsdale (19387, p. 7058 infer {hac beavers became less
abundant e the delta aller that region was reclaimed, This probably was the
cage avel the aread as o whole, but aeeording fo Iiram 1Y Wawd, a former murket
Lhunter aad trapper, benvers hecamie more abmdane in the Jow ceniral part of the
Aeltn aftor the Tand was veclainwed,  He atlributes thiz ehange in the heager poju-
Taring fo The Fnet Lhat belore 1he Jevers were built the {frequent flooding of fhe tules
prevented beavers from living in the Towest parts of the delta, except o the few
ari there that woere Digh enoggh oo eseape ooding, Thes=e beavers thar did live
in the dnterioe of e delta Dudlt eises catler thao borrows in banks,  Ward said
that he efien hunted and trapped along the maze of eaitle trails thal ran through
il toles belfore the area was reclaimed,  Eeen though he often fraveled for many
miles theotzh sweh country he seldom <aw heaver sign, With the coustraetion of
Jovees, howevier, bogvers Beenoe many fioes oooee pleotifol fn the eenteal mrt of
tlie Telta, bevamse Uie Tevees then provided relige Tn Livwes ol Mood.

Bestvoes i the delia apparent Dy woaeder Drom pliee Do plaes along thie conal hanls,
aeel eloo ol g oo vnle live permnnently do any one spor. Tli= habit bas been notod by
soveral of {he licensed begver trappers now working there, aud my own ob<ervations
et =apport this view,  The Genppers said thotl even thongh ome aee may el
have o besver popubidion todar, it wigli have several aniwals Tving in it (ooreow,
Consequendy, 1o make worlhwlile catehes in their trvaps, thess men paieol the
clannels fnognest ol fresh heaver sizn. T ooe istanes T visited o shaegh abandooed
Wy hegvers where the large nnmber of old slides indicated that the animaly ad once
By plentiful. On relurning fo 1his sawe plaee about three wecks Tader T found
moel fresh wiwn, indicating that beavers had reestabhlished thewselves theee in iy
abzenee, The wandering of henvers o the deltn probably eesult: in part from
leappers molesiing the animnls,  Al=o, wany ol the chnnuels aee often navigated
by relatively Targe commereinl Bosts and Larges whieh may disturh the heavers aud
caw=e them o meve ahout, In any case the mevement of animals does nol appear to
T eauzed by any depletion o the sopply of food, sloee 1nfes and willows were plenti-
ful evon in places abandoned by beavers,

I 1 maost of the 636 beavers ostimated to live in the delta were eoncen-
trsledl do ies ceniral part s the popdation was Iess dense roward (he nargin, At the
time of the survey there were an estimaled 170 animal: living nlong 1he canals
sl elamnels adjacent Lo the following recliimed ares ;s Woondward Tsland, Tower
Jomes Tract, Mildred  Isloud, dandeville Istanid, Qoimby Tzland, Rhode Tsland,
laeon  Tsland, Melonald sud Henming  racts, Aledford Jsland, Rindge Traet,
ITalland Traet, Lethel Treaet, Franks Tract, Weblh Treaer, Venies Tzlal, Fmpice
Teaer, Wing Teland, Vieturin Telind, Conev  Lsland, Roherts Island and Tnion
Tuland.  Within this area sign was most pleniiful in the lower seetion arvound
Alanndeville and Chuimby {slands,

Onrside Alis central nrea besvers were most abusdanl in the yortheyn part
al by delta, There they were nost abundawnl 1o Cache, Shag, Lindscy, l'rospel,
Miner and Suteer gloughs, althonugh some were present oo Liberty Curoas far
norll s Lishon,  An esiimated 35 animals were on the upper pure of Dindsey
Slongl, M on Cache Slough, 10 o Bhag Slowgh, 10 on Prospect Slongh, 200 on
Miner Slough, G on Liberty Ont, and 200 o0 Batder Slough. On the Sacrameuto
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Ilver the only fresh signs were al poinlys one and fwo miles above the confluence
with Coche Slough wihweee dhout 3 beavers wore working at ewch plicee, There
was el {eosh sign o Byeamere Slovgh o where an estimated T3 animals lived
atoug w3 mile slrerch of clannel. O that pare of the San Joagquin River nevth
ol the eeurral aren, sign of an estimaied 6 heavers wag fouwd aloug the north
lank oppuxite Jersey Island.

The renutinder of the Jwavers o fle delta were ooy the <longhs 1o the west
il wouth ol the central area, There was sizn of ahont 13 heavers oo the sloazh
bopdering 1he west gide of the sl Tract, Another concenteation of abour 20)
auimals was Loowd on Gl River and the wost end of Parvadise Cut near the east
il of the Girant Line Caual,

Aling the Ban Joaguin River above the delr the appermoes=t sizgu wog fowul
about o wmlles helow Frianr, where 4 oguimals were living,  Aboulr 2 miley Dnether
downateram o colony of 5 omore heavers was Joedtel, The peal sign on the Ban
despgnin was o meattered colivetion of old cutiogs abowd 23 miles beluw Herndon
in Fresino Connly . Neindicaiion of recenl acetivity wos towd ot this plice. Presh
cutrittgs on willows were seoteemd along oo Sanile stretel of rviver nnsediately
slwvce Momdotn oo, Twenty-tloee fresh osldes, along with enllings on small
willvws ou n Lhadl-ile stvip of viver bank, aboogn 3 miles above the Qoo indicawl
that prodwhbly B oanival: were liviog there, Ol workings were fouad below the
thimt all rhe way to the viver’s mondln, b i the part alweee tha deltan these woere
Tew aned widely sendteriel, 4 lack of fresh beaver workings hetween Mendota Do
sl the et of dhe 3leresd Liver prolsindis con be areeilocted doopoer oo tle Dot
thar al Ahe tinwe the sirvey was meode { Oetober, T9H00 0 b e was Dedug repaived
il exeent for o small amount of terigaiion deainoge, 1o owater was ollowed {0 pass
ity the chaanel below,

Vrelow dlbe Mewdoda IDvon thers was Presh sign inst below the eoniluence of the
Mereed Wiver, wear Ceows Taodiig,  There the work of what T oJudged 1o e 2
animals wie foundd, Addditionad freesh shrn wies coneentraded fu threee places hetween
thix point and the wouih of the Tuolunae River,  Fach conesniration was suell atud
Appentredl 1o Tve e worle of only ope andmal, The worele of 3 animads was Touued
along 1he S Joagoin River west of TVernnlis, nml e sign of 1 additional bravers
was tocwied soeonndd the contnenee ol tle suud<lnns and San dJoagquin vivers.

Lo the cnnmnnus of TOHE bervers were aetive o 2everal of the teibmiarios of the
S Jedinine Wivers Somae ol e eribuiaries that in the past o sapporied colenies of
bevvers apquirently uow lack e, Fresh sigo of beavers was found scattered for
Howiles wlong Lantle Jolin Creeel Inonediodely alwve Fugens in =ianisbans oty
Seven hemvers plonted along tha creek B TG Badd, byl (e (his suevey wis
nurcle, inereased 1o estinmted 10,

O the Sranishons River, which ouee was Iieavily popabiated by benvers aceeovd-
gt vanelies Tiving alodg The strein, the only fresh beayver =ign Fouml was along
Ll Tevweer 100 miles, where chere was eiideuce of Al presenee of 6 audionbe. The
sigh alone this it of rhe civer eotsigted of scatiered Deesh cuwls on willows aud 15
recently gued sbides, A smndl amenn, of old eotting oo willews also sway {onudd
alonne s stvesing ot o peodnt shond £ miler uhove Qukdals,

The Tuolunine River o few years agn supported ouly o snmll, geattered bhoaver
popalation, aecording 1o the stavensends of resideats lving aleng  the  stream.
Leconlly, honwever, beavers hove been ieredsing autil in the sumpoar of 1900 tere
w0 esUialell ST wnisds Hving aboig s banks, The uppermost sion was Dot
abour oue-ladl wile Twbow T Grouge, where an estimatel 3 auineds were working
along s hall-mile sfreteh of river. 'Uhie next group of [resl cullings was seen alioot
Somules betew Lo Greaage whiere 5 oasimnts Lad Felled more than 130 willows, Aot
LY aniles below this colony there wag o colony of 5 additional heavers. At points
ahoni T oand 10 niles Lelow Ta Grange two colonies, eaclt with 4 animals, wepe
foumd.  Along o twe-mile streteh of river opposite Walerlord there was sign of 35
e aninmls, of which 2 were above the Lighway bridge, Loeated § mile sowh of e
P, el 3 obelowe dhe Beldbges o pednt abowl 4 omiles below Waoterfowd o cou-
centrarion of [re<h euttings fwlicared 1he preseoce ol 4 beavers A

, o owhile A aailes
farther duven hers was sign ol another eodony of Tonr. Nooother fresh osign was
futtieel o dloe Trolamue Kiver wnidD o podne abour 3 miles above i« eondloene: with
the Ban Jeaguine Iiver was reaclusl. Therve, afong o wile steereh ol viver there
were Dwoe coneenlrations o freslt eutiings, one the wark of 3 aned the ather the
wark of 2 oanimalss Noo freshowork was fouud on this steeam below this poin,
Onothe Maslumne River, v wildition o the Dresl beaver work, olid work was seen
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Iy plinees alonee its boooks, e his, Jike (b Deesh sipn, wiz mwost eonunen
hetwoen B Gronee ol Maodesta,

Tl Aleeend [iver ad e adineent slonghs o the Autimn of 30400 supported
abat 74 Legvers,  The grealer number of thexe were between Mereed Fallz and
Livings=ton.  The uppermost eolony, eontaining an estimatod 4 animnls, was just
Bolo Ule diversiens o alonl L owiles deswsteeann fronn Mecead Fallg, ol a0 small
coloary ol % wes Tonod aloot one anile Twle Suelling, Another eolouy wias 5 miles
Delow Helling bumedinnely beiow i podwd where 1he SO0 River Chaoonel™ begius,
il contaived B Twaiers, The O0d Channel™ dsoa <loungh abowd 5 omiles long that
formeply carvied {he i flow of the Aerecel Wiver, but thal unw serves as au
irrienlion dieh o =upply woter Tor dreimation fo several furms along ity eourse, A
plentifnl wippls ol el aonl willew growing aloeng it banls makes j8 an exeetlonr
Labitar Lo Tesiver<. A examivationn of this elmeel vevealnt o toral of § beaver
etz s a0 Lo nount ol Tresh entlings and slides Thod were wmade by about 25
avioetls, O tbe main ehonsel of the viver theee wis o eolony of L animals where
it is rejomed by this “old channel”” Ahoug 2 wiles below this colony another gronp
uf fresh et ings, appaoreeat iy oeede by oD sndnels, wis foand, Abong 2 omittes above
the monlh of Toeidshe Sloneh $here woaz g colony conlaining 4 Deavers, sl oon
Tugal=he Mlonell another uf 4 animals abour o wile above s confliener with he
nerin ehannel, Al 1 miles dhove the inain chonnel there was o thicd colony of five,

Michaay belyween the mieelhs of Ingnlshe Slowel and They Creek o seablered
wronp of Freall workings indicgted the presener of 23 Tegvers On Dy Ceeels theee
were workings of ] anlals alone the fiest omile above s mourh. About ones mile
belrvw the aumile of Ty Oreeelk, o eolowy of b e guimals lived opn the maln
chiornnel of the river. The uest fresh sign was ohoal 3

omiles below the meouath of
Dey Creek, where here word indieations of the prescnes of oue benver. 3idwiy
between Creeseer el Liviesston awedher snall group of enbiings indicaled the
presence of 2 elditionn? begivers, Noo furither #@zn was found alowe the Mereed
[iver auril o peint was reached abond D miles above jes eonthnence with the San
Jeaguin River.  Seadpaw] fresl workings hetweens 1hat poiod owd the moeuth of
the viver dwliented thit probably ©oandmals wore Hving theees Dvosaddition oo ile
frosh beaver workines, Toege ool o old enftings were found along the Mereed
River, bt tliewe distriburion in genernd coineiled with {hat of tle aclive beaver
eolonios,

Beaver Colonies of Sontheastern California

Ta souwtleasiern Cadifornia there aee abont 91T Sowora benvers, sl untive,
Thirty-twoe of these were Fonnd in the Twperial Valley, 18 in il decigation eansls
and slemghz of Palo Veede Valley and 272 alone the Colortado River.  OF these on
e Colorado Liver, 12% weee on dthe Caditernia side and 141 were on the Avizona
side. For the purpozes of iz weport, Thoese hesvers living on the Arizoua side of
the viver are bneludel ax o part of the Californin populaiion,

T April aod 3ax of 94600 That part of the Colorade Tver forwing the south-
erustern honndary of Californin was navigaued by Teo Rossicr of (he Division of
Tish nod o and (he weicer, 1o ibizs “waler-distanes™ ol approaimately 250
ntiles there were few stretehios of tnoee then 2 or 3 ilos where some [resh sien wos
natr foarmd,

Sovenreen beavers were living between the noriliern point where the Colorado
River touchos Colifornia and (e ewn 6f Noeodles, Colifornis, a river-distanee of
abonr 15 miles. Ten of thiese wers on (he Arigona side and 7 owere oo the California
side of the viver. Moar al the henver sign was salont 8 piles wortl of Xeedles where
along ane mile of low hank thers wax au aversige of one fros<h bewver slide o oveey
1 Tevr, Lo goweral, the Arieona bk along this part of the viver appeared Lo e
capable of sappoering wore begvers than il the Caliloriin hanli,

thy the main channel beiwesn Newdles and Topeek, Arlszonn, o river-distanes
ot 15 miles. There weee 36 bogvers, @ Bing on the California stde aud 10 on the
Arvizang side. The river there Tadd numelous suljsieent sloughs on which additional
Wrcivers wers livine, 410 of these slonghs were gl examined earefally, hu_t Judging
from the sign fognd on Al seetions of them which we visited, at least 200 beovers
wore living aleng the slonplis o Borh ~ides of (e piver in adidition to ihose oo Lhe
muin elannel. Thus between Nevdles and Topoek there were on the sloughs aud
on the main eleieae] alwet 56 auimats at the thoe fhis survey wis made,

Fonteleen snmnds woee living batwen Popock and Parker Dam, o river-distince
of 32 miles, mis oof These woere on the Califoroie side and & on (e Arlcown #ide ol
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the stream. At Twopork the river enlers Mohbave anvon, For about 100 miles the
river fows through the narrow, rocky eanyon bottom amd 1hen onters the upper el
of Lake Havasu, which was recently formed in ClLemchoeyi Valley by the Tarler
Dam. Twelve of the Td henvers were evenly distribuled adoong ot hanks hetween
Topock and the head of rhe Inke, although the amounl of available food there was
insufficlent for (heir continued maintenavee,  Own thiz port of e river there are
numerous small bays, formed where {he mouths of the steep-walled side onnyous
open Into the river. Most of the few willow (rees prowing in the menths of these
cahyons had heen eyt by heavers. (e beaver Louse s in the shallow water near
the middle of ane of these T (fig. %Y. Another house, constructed of willows
and srrowweed siicks, restod ainst o oaleen rock watl at ihe water’s elge,  The
points nearest this honse where willowy and arrowwesds geew were L0 vardg dowu-
stream on the same side of the river and 200 yards upstream ot the opposite hank;
the animals must have sxertod conglderahble efforts in gatlering material {ov building
the howse, DProbably the beavers mizegted Tere wheo e water haeked ap from

&

e Lhe Colorvasio River in
e Topoek, Arviaona,

Fri, % Beaver house in the shiallow water of o sinail Bay he
Mohave Canyon, FPhotograpbed May 3, 194040, 0 omiles b

Parker Thim and foreod them to Teave their fornwer bomes along 1l more densely
winnled stretehes of the steeaom i Chemehuevi YValley,  These heavers were utilizing
the availahle food faster than i was being producsd, awd therefors probably will be
foreed to migente faiber upsircam i the pear fuiure.

On Lake {lavian which is abount 32 miles Iong wwd froan ons-half 10 0 miles
wide, there were 2 animals living on the Arizoma shore sboot 2 miles above Parker
Twm,  Additional seattered hewver sign wag found among (le few small enteail
patehes that fringed the lower 12 miles of lake <horve, and also some sign wis found
near ithe head of the lake about 12 miles below Topoek. il these workings appenarve?
to have beeu muade by wamdering individuals, and nor by resident nunbmals, Willows
or other types of vegetation suitable for beaver fond hid not yei Lad time to become
established on the Dbarren shores of (he pewly formed desert Lilie in o gquantity
suflicient for the support of many aniioals. Perhaps the seaveily of fuod explains
why this bhody of water had suech a small benver population in ihe spring of 1940,

Twenty-three heavers were liviug between Larker Dam and Earp, Californta, o
river-dislanee of 18 miles.  Hix of these were on the Avizonas side ad 17 wiore on the
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Culitoruia side. dosr of these animals were concentented along o d-mile streteh
of river midway between Cross Woads aned Farp,

Litwern Furp snd  the bass of Riverside dountain, & civerdisiones of
about 20 miles, tlere were 22 animals, of which 13 were on the Colifornia sile
ard O oo the Arizona side ol dhe riv Aosi of (he=e anlmads were living in &
eolonies ol podmea aboot 5, D3 amd 17 miles bolow Farp. The Avisona side of the
river Between Haep and iverside Monotain i general lacked the continuous heavy
willew growth foumd aloug mest of the Calitorain side,

Mwentv-seven auimuls were found between Biverside Mouniain and Blythe
Twelve of these swere on the Calilornia sile and 15 on the Arizona side of ihe
HERTEITR

From Blythe te o peint on the river wenrest Tolo Verde, California, o river-
distaner of aboge 26 miles, there were 290 beavers, of whicl 15 were on the Cali-
fornia side of the chaunel, For the fivst 12 mileg below Blythe, a1l of the beavers
sppenred Lo be in 3 oeslonies along the Arlzona bank, althewgh the Calilornia bank

R
Do

E

Coluraado Hiver, 12 miles below Blythe,  May
T 1044,

Fia, % ATany wiilows oal by heavers,

Tt o equitl nmonnt of Tood avadlable for thew,  Benvers in the lower of {1hese
rolunies had recently cnt were than 406 willow (rees from one ie 4 incheg in
disuneter along o gquarieramile fength of viver lank,  To additien there were more
thun L2000 oo onn trees ar (his pluee. A pard of this bonk where the willows
had been leavily atilized iz shown in Hgare 3 Exeepl for an individusl animal
Vivipg ot wile 138 awd one a0 mile 26 on the Avizona side, 2l of the remaining
hesvers between Dlvthe and Pale Verde were seatoercd along the California side
of the river, Fetween miles T3 and 25 on e Avtzoua side, the vegetaiion on the
Lank was of old willows, cotronwowls and arvowwesds,  There were some old
cattings ihere, hut o sign of vecent aetivity, AL a point about 15 miles below
Dlythe the rviver spread, and in pluces s part of {he wiier flowed throoagh sloughs
that branched from the maim clmnel. Youuy willows awd todes formed the main
vegetition along (he Califoruln bank {here. This condition couiinued for several
miles below Pale Verde, where the ehanwnel again became more restricted.

The &i of 200 beavers was found betwest Palo Verde and Picacho, a dis-
tance of about 1 miles.  F these, 17 were on e Avizona side and 12 on the
Californin side of the river, BMost of these animals were coneentrated in two

4—17613
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loealities ad poims aboul 15 and 22 wiles below Tale Verde, A0 1he upper
locality, n large eoncentration of over TAOD frozhls cul willows awd 100 slides
woere found nlong one mile of bank,  Derween wiles 15 nned 300 Flie viver Howed
throngh a vestvicted bottow.  There the willow growil was Less Tiuxnrioad, sl In
maces wherr e desert hills extended down to the river's eloe fhe onls bank
growtl was nreowwerd, A a0 peint gbout 28 gniles below 5500 Veede (e Hrst
effects of the backing up of the river Ty lopeeial Daog became appareni. Thore
the viver hottom widencd and, beeanuse the Slowiug ol the water el esuwsed o
doposition of silt thai [led the ol clawcel, e water =premd Ture soweeoons
alougle, aleng which were growing tules, ot and willows, A riodislee
Frthey down some of these <longhs cverflowns] their banks ol o plaees formd
el oty sheets of wharer than eovered e swoillow aronge elver bed o,

From Pieache Lo Impwrind T, a0 disroner af T80 viver mites, theen woepee 20}
Deprers, of which 11 lived on the Clatifoenin side ol T80 o 1 Te Arvizona =ble of 1he
river.  Tle marshy romelivion, Arsc apparent a fow waides adowee Plencho, conrinaed
fuose o pednd about 6 miles elow, o bere dhe deposiiion of eiver <l Lend Tieen hoavivsd,
and o luree gl Dar Iindd formed. This seod bar diveersd the rives water from the
min chanoel aero the mezgquite armd willow thiclers crowing Jo (e former
viver bhodtom, so thaf often dhe piver cousisied merely ol o wiih sullonw whoecl of
water flat Bowed slowly threough 1he woded hortore. Inooovigaiioe liis pael of (e
river, it wig pecessairy for ns fo followw the desner clanweds ad ot rhe smoe time
1o pick onr way theough the dooded nesguite and wiilow (hivlers, Tl witer in
wenay pluces was spreed i rlis wanoer Loeoa clisganes ol onwe-bali mile on either
sielee of (e old clpnel. Thiz condition exteaded Tore alown G0 miless wien e
wiaLer beeame deoper and a ruoee definite apen Talie was npparent,

Between Phencho aud Tmperial oo Dejver s=jzn was e comnited alone
the old, =and-Alled river channel hedweern wiles & el 12 helow Picachin, Three
the eosi veoenl o sipp oof  inteasive aerivive owas oo the Arvizong =Ble where 3
veenpded Tenses were foanl o the shallow wiler sroonge willivws el tesnaite,
T of these houses weee inlabired by families of heavers, dging froag the presenes
af Lavwe and soall iraeks oo mnl-bacs o] sael, while one woas appavently
1he e o a0 wingTe auimal, There were nunercns Ueesh oraehs on the Cali-
Tornia &ide of the old channel, ad I e aoed-baes o the ol clannel diseif,

Tt e Lemises were found there, Ulas floaeded psire of the groand moade 0 =0
diffieutt o dpvestizate e aeen Tebwecen O o 12 oidbes below Pleaelios 1t e
woerr nnaile Lo examine more thate oae-thivd of e possible beaver Tobitar, e

ronined, penh-

Core, gines we Tonnd evidener of 9 bogeers in tha part of 1he '
ahle abont 27 animals Hved berween miles 6 and 12 befow Tieacho. e oioerons
Tevshe feaeks Towned i that area foether Dedieated Ot e popoiiatiom e wis
groater than nine, Phe Taer that ohe Aviseng sicke ol Phe piver @opporied more
willow growily than the Calivornda side Tesole s too estinmle fhal possibly twne
thimds, or T8, of the 27 aniioals Detween miles G oand 12 were liviog on the At
wifle,

A sall bruse, appavent]y tubabited by one anuoal, was Lonod cloze agninse
a rock wall o fhe Arizona side nbond 13 miles helow Dicacka, o siliditiona]
benver sien war found between this peind s Tpevind Do, peabably Teeause (e
receil [ling of the Take had destrvoyed mest ol e tosd soitable Cor Denvers andd
new growth lingd nor gel become established o the shoress of This newly Toroed
desert lake.

Thers were 33 beavers living along the Calarado Iiver Letween Trperial Bam
and the California-Boja Califernls bowedary, o river distanee of 22 miles,  Twenls
af these weore on the Californin side and 23 on the Arvizeng sides Pilteen of 1Those
eavers lved on the S-mile secrion of river botwoeen Loperindl Do and Targuos
D, wlhers there was aviidable o e number of o sionll willows gedineen e
decn, quier water (fig. 10).

Below Taoguna Thon, feesh heaver cotdings were disieiloned more or less
unifermly a= far south as the Ieternational Boundary, bur old eniings were mnch
e mnerens than new,  The foet hat theee was g Digher pesportion of old
ettings iy new cubtings along the river helow Lwperinl Do, wherens af ioost otler
places o1t the river the nwnmount of new sign was greater Ihan olid, sngeests that the
auinals Jeve een mouach melested dn the aee avomsd Yooma el barve nor Teeny
able to reesfublizh themuelves as vapdtdly as they atlierwise might have doue.

{u the spring of 1040 there woere 13 auimads lving alove (e irrisadion enunls
aned drains in (he Palo Yerde Valley, which i< <ituated along the Coloende River,
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O these, 6 woere Tound along 17 mikes of rhe main eanal berween Blaihe and The
el intake, 5 mdles nooh swl S omiles ener of Tyche, e ol reevnl aefivity
was Loun o1l aleng This water-wer, althongh most was in the firse 3 niles Telow
the dntake,  Uhe work of whiat appeared Lo be oo singfe animal was Loand alone
@ canal at a point about 1 oauiles noeth of ala Yerde,  Signs ol the remwaininge 8
heavers were Touwd on e Iower 3 wiles of 1 Te i deainags wal, called the
Caffall Deain, hetween o poinl 2 oaniles wlow Palo Verde amd the point wlaees this
drain Hews into the Colerado Thiver. There was cons=iderable old sizn alooe

canal abont 4 wiles east of Talo Yerde, and also along o coal aloatr 20 niles
tlivectly north ol

Yaloe Werde, and alovg eanad= ine the vicinity of Tenels aned
Ripley. Probaldy there aee addivionad beavers seaftered aloug the many ol in
the 1ato Yerde freization systein, bt oo sign of these wos fonnd,

Belore the Tmperigl Valley waos iveloped Tor nevienltural enterprises, he
area hefween Saltow Bego and che Ioternationan] Boumdary was o Tareen deser
withrat pernumendly wed aveas whepe begvers coubl Fve, The Alooee el New

oty Tliver
wilant, il

e T Dense willow glowtn on e Culifornia Lenle o0 the
Tedween Dmiperial amd Lagunn Jaores woers heavers= wo re el

N REE RPN

River chinmels earried water only ot certain times of e sear, ol (e Tnkes
formed by them wsualiy deicd wp In swwmer. Wil the construction of irrizgafion
wind deninige couals, heavers in THT Degnn o dovarde thiz area from the Colorade
River vin twao rerbes, nanmely the wain Lperial (Fast Tlghliney Canal and the
Alamy River on the egst s2de of the Vatley, awed the DBlack Dwtce @ West =ide Maind
Qanal on the weslern side of the Yalley (Grineell, Dixon, Linsdale, 167, 10 T27).
Thas, the seftlement of hoperial Valley by owhite men has hroogld abowt consdi-
tioms making it pessible for the Sonora beaver to exfend it rawze beyond thar
formaeely aecupied,  Dizon estimated  that tbees were 1000 Beavers in Linperial
Yalley in 1921,
rapping betweenn TH25 nndd 1933 aud a severe waler shortage in the Yalley in
T led oo sharp decrease in the beaver populalion, Sines T84 beavers hove
produally increased uutil In the spring of 19HY there were in the Faulloy ahent 52
animais wose of which ved slong the ower porn ol the Alamo Tiver.

The Alumo River rises [rom the Colownlo River as oan dvreizadion canal ot
Andeade. California, just nertle of the Tuited Stewes-Mexican Dewudary,  From
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therve it Hows =oth aml west heoagh the avtificiad Torperial tor Alinod Cangl
ju the worthern part of Dage Califoenin, where o paet of ifs warer is owsml by the
Mexiean formers 1o deeigine the vieh Colorado Wiver delta Lo, Phe viver
enters Colifornia from Mexieo o fow wiles ensl of dhe town of Calexico, ol
flows north for alwmur 60 miles into Baleem Sea. In il pact of Lnperial Valley
worth of the Ionteroationg] Toundars the river fows io bt wadoral chauned and
sepved us oone ol the main eanals Ior supplying weter o the valley; (e other
nutin eanals in the United Stades branel fromn this gtrenn before 36 enters the Uhited
Stater.  Tn Califurnia e baoks of (he Alamo River sire lined with arrowsedy,
cmrree, cattails, tules and willows,  The willow aud eattail growiD b Leaviest o e
lower part of the stream before i enters Salton Sy,

In April of 194, Rubect Hart, of the Calilernia Diviston of Fish and Game,
aipd the writer exunmined thig river by boat aleng Ig entire eourse i Cofiforoia,
Chur Doat was linuehed al the California Baja California Bonodary, from s here we
Honted downstream {uorth} oo the moarh of tle river. The lirsy fresh stgn of
Leavers was Touted immedincely above TToitville; theee frealt eliles aod a small
ament of fresh eutting o willows indieated the presence of one nninnl, About 5
miles Delow this, ot a poinl due sLoof Ileher, a small aomonend of old cuding wos
Tocated.,  Nooadditions] fresh =ign wns Dowwd wntdl swee renehed o poiun ahone 4 oomiles
wawland 2 miles south of Brawley, There o smudl amount of fresh euriing, fracls,
and two slides aiong g willow-grown bank indiested (he presence of anocher audmnl,
Addicional fresh evdiings were Tonud al polnes 4 miles e b # norfh

nid 2 and 5 mil
ol Drawley, ench ol tlese groups of entlivgs appoeently hioviog bween 1he work of
single animals,.  Nao further fregh sizm wis lecated herween the Tower of these
peants awd Wiesl Take, altheugh old gign was vor uneommon all alosg (his pace of
the river, Three concentrations of fresh euttings were along o lanlf-mile sieefell of
river within the first mile below Wiest Lake. The numercus slides and the Targe
ot of cottings on willows ned eatraily indieated that ot least 3 anoineds e
lewrr active thoeve,  About ove-lalf mile farcther down-gtream, on the Fionney Grun
Cluly, awd ou the southrast covuer of the Inperial Game Befuee, conesntrations of
fresh stgn indicated the presenee of 5§ additlonal beavers, fetween this point on
the Refuge and the Brawley-Calipatria highway bridge, 7 milus north of Brawley,
the sign of 2 more beavers wasz found,  About one-balf mile Jwlow the highway
bridge o small group of fresh cutdiugs on willows showed one beaver o he lving
there. About @ hal{ mile Gietler downstrsmn 8 larger concentration of sign udiviLed
Lhe presence of 4 more animals. Both of these groups of attivgs were on the
Imperial Game Refuze.  MHelow the Refoge the only fresh Deaver sign wis aioa
point about 3 miles negtheast of Calipatria, where seadfered Fresh cuttings of willows
and eottails indicatod the presenec of ooe aoimal

In geneval, {he besver popudntion of the Alamo River was conesntreated along
the lower pari of that stream in the vieinity ol the Imperiol Goame Refuge betwesy
Browley sound Calipateia, This probably was parctly the resull of the aduod porotection
received by animals living on the Hefuge, and also beeawse (hat seelion of the river
wag cxpecilly fuvornhle for beavers From the standpoint of wvailable Toed supply.
Nowerous old cwltings nlong almoest every mile of the strenm betweonr Wiesl Lake
and the mowtly of the river indicaded  thad for several yeoars beavers hiad leen present
(here o Jarvger vinnlaers than elzsewhere along ke stream.

The New Wiver, which fows ronghly prieallel to the Alame Tiver o Trperiad
Valley nwd corpdivs intoe Salron Bea, woy lkewise oxpgmined from a eat. This river
serves s gl drainage canal for he freigation disteicls in the United Stares ool
Mexico, and flows info (he Tinided Stades al the town of Calesico.  Noo fresh beaver
wirn was found o this stvenm, althoaeh there was oo small amount of ol enttings
alony the upper part betweens Calexico and Reeley.

The Twperind lerisation Company has buil approsimatels 15060 miles of
supply canals and 1,200 miles of draiuage eanals o (he Lmperial Valley Terigatiou
Thistvicl, 3lost of rthese are intermiliently allowed to becowe dey amd thus ave
unynitable for beavers, but some of them enrry o relatively permuanent Qow of water
enahling besvers fo live alohy them, A few beaverg are seottered abouwd the Dinperiad
Valley along such eauals, Jad appacently the animuls nree for the most part wanger-
ars thal do ool builid permmnent bomes. This is probably because the canal hanks
are parredled by workmen whose hosivess 10 is to locate gl Jdiserurage the acliviiies
of muslkents, pocket gophe amid Beavers, aod beeanse much of ke suitalle besver
food that grows alony the caual banks is eut and destroyed 1o keep (e eanals freo
from growth 1hat woulid Dnpeste the How of witer,
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Evidenee of the presence of benvers in the conal system was furnished by
several conal-gote {cwders who said thoo heaver-eut sticks often tloat down the
cruals gned Todlee against the canal gntes, A the number 8 heading on the YWest Sile
Muic Canal, 31 miles nortlhwest of Tmperial, 3rv, W W, MeCurty, (he gate-rendoer
thera, had piled rwo dosen eaver-ent giicky heside the canal gate against which
They Teul Diwdged Seeording fo him, he usnally removed one or mere guch sticks
Fror the ennal gaoe evopy day. He favther gaid that ou Jouwerey 26, 19440, an adalt
Bewrver wies acvidentally Killed ar this heading (skll recovered by the writer), and
ar the time Twe was interviewed CALaecl 20, 19400 reported another boaver working
in tha vieinity Mig, 111, Aceonding Lo e Robbertson, a hydrographer with the
laperial Tevigation Company, 2 beavers were found Ihnd-locked du o sump near
Foxglove Ileading oo e West Side Main Canad o few years ago. Oune of these
was placed [u the Bap Moo Zoo, and the other animal disappeneed.

A sl amennn of sl beaver eurling was fouwd by the writer along the
Fdddes Ol bt one miile Tsebew Dablin MHeading on vhe Central 3Main Caoal, near
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,owhere o Sonora heaver wae
21, 19440,

FI Ceptes, nmd Badph Thompsown, the hydrographer at Dahlin Heoding, Lonnd s
sl besiver vear this snme plaes in the aotumn of 1939, A <mall gwmount of ofd
Beaver sirn was Lol along the Mast Ighlioe Canal, ot no fresh workings wore
fornd. Neveltheless, heavers probably are prescat there.  Mreo Clayion Doxd, the
livelrographer at Out Teading on thie eanad, snld rlat in rhe wintor of 1980-1) he
Forezel foose monskead teap set vear this heading the toe of @ beaver thar bad escaped.
Also, in the spring of 1940 he found two dead beavers flusting in rhe water, bnt
thinks it poszilde thar tlese fonted down from Mexico.

Tu the time at my disposal it wis impossible o examine cavefully o1l of the
connls in the Impeeial Valley, althoush most of the main cunals were exaomined.
Deciause of their wowderiee habils, beavers In these canals osually leave bul Little
esvidones of their preserww,  Therefore, s probable {hat some heaver sign was
averluoksl,  Idven when this possibility i1z taken o sccount, € seenis unlikely that
there were mwore 1liag 10 animals living on the entire TTniied Btates part of ithe
Toperinl Valley eaund system in the spring of 1940,

Aceording o AT Dowd, Clhiet Engineer and Genernl 2uperintendent of the
Imperint Irvigation Ddistrict, beavers are less plentiful in the Leperinl Yalley than
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they woere preier o 19 L T that year there was an sente shorage of waler in the
Yallev; most of the caunls became dry, and the ATamo aod New vivers corrvisd only
Brackizle seepaee walers The gales on the wain eanala were sealed by the ireization
cotnpany, sl the watee thal geentaulated at rliem was pomped and Lomded to waler
lfvestensle. This eopulition Ted oo o wreak deereese in the populition of  hoeaver
Uiretnghont rthe Vallew, while o New River the benver popailation, which proviousty
Tl Ty eelatively Tovge, disappenred, The starements of  diteh-tendors, Dy deog-
ripliers ad other emplevess of the water company inteeviowed, correboraie the
statvawend (o heavers were wore plenliful io Towpeerial YValley preioe 1o 1834 than
after thut e,

Apparvently Deivers give now omeee plentiful o the dMexicon oanals of e
Toeerindl Ivriganion THerrich fhaw they are o e canals north of e ounedary,
Alonsn Teres of the Mexican division of the Impevinl Dreigation DHsteiet, nnd o
104 starivned ot Alexieatli, Boje California, scld that boavers were 10T aneomnten
alone the Imperial Canal berseen Aodrade and o point 67 Kiloguerers west {horeol
where tle Flast ITighline Canal arvises.  Aceording 10 Peres, groups of fresl beaver
eubling= e be oo st an average of sverr two miles nloog 1his pave of the
hipeerind Canall Beavers sre adso comtinm on (e seepage [nkes (hat siand beside
Tl el Perer said alzo thal theen are a few bexvers on the Sellalera Cannd ft
Filoenetors 1S aml 23 Lelow (he heading, and oy on the abandoned e Conal about
20 miles sl Bowest of Andrede,

PRESENT ECONQMIC STATUS OF THE BEAVER IN
CALIFORNIA

Becatse of their seareity. beavers as o for resource in California
uow are relatively wiuportant whes the total of fur sales Is considered,
Only a Few are trapped each vear under special permit, To prevent
thelr extinetion. it s been neeessary Lo prohibit ihe trapping and
warkeling of their furs thronehout the State, exeept in special instances,
Novertheless, with proper managewent heavers can be lncreased 1o
a poind where, i eertain areas and under certaim conditions, their [rs
et he taken and warvlketed. When, and if, these manimals become sufhi-
clewtly abondand 1o allow lmited nunbers 1o be talien. ther will prob-
a#blv contrihule substantially to the total iheome from the sale of for
in the State. Althoual velatively few pelfs may then be iakoen, the
average prier Tor sneh pelis probably would be relatively high com-
pared to the price roceived lor the pelts of many ofher D bearers n
Clalilornia, Tn 1940 the pelts of golden beavers, trapped and sold nnder
special permir. bronghl aboul #10 apicee.

Their proclivity for building dams and digeing burrows gives
heavers an added economie nuporrance.  Beaver dams huilt across
streams tase the water {able in the adjacent land,  In many places this
rise in the water table ix sufficient to enable prasses and other [orace
plants grawinte 1t meadows adjacent to heaver ponds 1o remain green
thronehomt e summer, This condltion exists on Martahan Sloneh n
Meot! Valley, Siskiver Connky, near dhe dams built by oo colouy of
infrodueed beavers,  Considerably more Iovage is thereby provided
than would otherwise be there,  According to William . Davidson, the
Sigkivou Connty Rowd Snpervicor Tiving at Fort Jones, who was active
1 getting ibhe preseut colony planied in Seotr Valley. one reason for
planiing the beaver colony there was the hope that the animals in dam-
ming Marlahan Sloueh wonld raise the water table enongh to increase
the zrazing capaeity, or {6 cuable har 1o be grown on the adjacent Tand.

Favmers also draw ireigation water from ponds formoed by beaver
dams, and thus are spared the expense of constraeting dams of their
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vwn. One heaver dam on the *°0Old Channel™ in Mepreed County has
heen 1sed o thig preepose for many vears.  Decanse heavers have kept
it morepatr, the dam has widhstood the ravages of many foods.

There ix evidence that beavers render a vahuable gerviee to stoek-
ween by Indldime alamns and holding water i sinall streams that might
otherwise hecome dey in stmner, Inoguel places the conservation of
waler by the hegvers makes it unnecessary for stocknien to remove their

Hve stoek Trom a loculity because of insuffleient water.  According
to 4. I Sicheell who operates a ranch an llage Creck i Napa County,
where a eolony of heavers was planied n 19348, {he ereck normally
beeaule abiest deyv by mid-ammoer o each vear, prior to the intre-
duetion of the beavers, SNinee that {ime (he ereek has mmaindained a
sieat |l Dol <testedy How thronghonn the sumaners, especialiy at and below

T 12 A& Loy vorel oo Baewlioael el In Plomas County. Ponds zueh s
Flhiis dizeecle peosi e Takit Tor trout and ofacy aanatic .'nlln_mls, Al indireetly provide
labitats Tor pens ether forems of animat Hfa,  Aagast 190 10400

e site of the eolony where the dams are located,  Beeanse of this
conservarion ol water. he regards the beavers as a valnable asset to
his ranch,

A sbilar situation was noferd on Wheats Meadow i the Sierra
Nevada where a planded eolony of beavers. by building dams below
{he weadow. helped waintain the flow of water,

The offect of the beavers” aelivity o other aninals way be pro-
found. When o heaver pond is lormed, many different types of
animals establish themselves in ov aronnd it as a result of the diversified
habifats affered.  The powds formmed along small streams by beaver
dams provide jHaces where o erveater number of fish of a larger size
ean exist than would be the cuse 1t ne dans were present. The water
conserved by heaver dams on Wheats Creek was being utilized by Hve
stoel, deer. quuil, amd other wildlife,  Trout as Tong as 10 or 12 inches
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were seen iu the beaver ponds on Wheats Creck. Beeguse this ereek
was virtually dry, except for the beaver ponds, it sesms that the
presence of beavers wus instruwental i maiutaining the popualation
of fish there. Towland Creel, in Plumas County, wlhich lLefore the
introduction of beavers lacked pondy of sufficient stze Lo support any-
thing but small tront, in the snmmer of 1940 contained a large number
of tront, many of whieh appeared to be more than 12 inehes long.
These larger-sized fish were found only in the beaver poreds (g, 123,
A nwnber of fishermen were seen [ishing there when Seymonr and
the writer visited thisx eolony on August 15 and 19, 1940,

Coook (1940, pp. 3994017 is of the opinion that In some instances
beavers In New York may he detrimental to tront because the opening
of the forest growth around the sireams by ceutting, and the spreading
of the stream bv damming, may eatse the remperature of the water to
he warmed so much by the sun's rays that the tront can not tolerate i
Also. the leachiug of submerged litter in beaver ponds may canse the
oxygen eontent of the water to be decrcased and the huuwie acid con-
tent inereased to a point dangerous to frout.

The inereased varicty and amonnt of vegetation which wormally
erows around a biologically balanced beaver pond furnishes habitats
for various ingects. many of which are used as food by fish living in
the pond. Muskrats, shrews, meadow mice and other sinall mamanals
invade the arca and become established. Ducks and other waterfowl,
as well as many other birds, find nesting sites around the ponds. Thos,
the invasion of a stream by beavers may resnlt in am ceologie sneces-
sion that provides habilats for a diversified Tauna awd {flovs

Where beavers do not build dams buat instead lHve swhere the
water is already sufficiently deep for theiv needs, the effeet on other
animals and plants is less.  This situation prevails in 1he Great Valley
and in sountheasiern (ulifornia, where beavers as a rule live along
deep channels or where natural pools are present, and thus e animals
in most wstances are spared the need of buildineg dams.

By building dams, beavers atd materially in veducing soil erosion
in cortain arveas, especially in some of ihe monntain meadows where
the erosion problem is becoming serious. Thix was one of the ohjeelives
that the forestry offieials had in mind when mwost of the L‘i’ﬂﬂl]‘lt‘k in
the Sierra Nevada were Introdoeed.  Beavers are not vet definitely
established al maest of the placex where liberated: thus it is too early
1o judege of the correction or retardation ol erosion by the animals
in these colanies,  In other places. outside California. heavers have
reduced erosion 1o a nreasurable degroe.

Unfortnnalely, many of the places where erosion ix progressing
rapidly are places which do not offer rhe besi habitats for beavers.
Beavers planted in oue of these places would probably move to a part
of the stream that offered a habitat more suited to thelr needs, Such
was the case on Meiss Meadow in Bl Doradoe County, The animals were
originally planted among willows near the central part of the meadow
\\hore arosion was bvffmn*ncr Instead of loeating there, however, most
of them moved doum‘rream to a place where crosion was mwhmbTe
On Rowland Creck, beavers were planted in a habitat suited to them
but where crosion was under way, and they established themselves
successfully at thal place, Waldo Wood and B. Beard of the Plumas
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Natienal Forest have followed the suecess of the beavers fransplanied
to Rowland Creek and are of the opinion that they have been succossful
in reducing erosion.

By no means unimportant is the esthetie value of the beaver, for
people generally are much interested in this mammal and its engineer-
ing feats. Several of our national parks feature beaver damws that are
annnally visited by many people.  Even the eolony on Rowland Creek,
remote as it is from any peint with # large buman popnlation, during
our short sfay there in August of 1940 was visited by several people
who watched for the beavers to appear at dusk.

The activilics of beavers may he an assel in some places, and a
hindranes to man in others. The gelden beaver's habit of digging
hurrows makes it a definite menace in arcas such as the delia, whore
levees are built fo eonfine water for reclamation purposes or for flood
control. In such places the heavers may dig burrows into the levees,
thus allowing water to enter and soften their centers. Grinneli, THxon
and Linsdale (1936, p. T07) olve an example of how a beaver bhurrow
in a levee might have resulted in the levee’s break.

Most of the landowners in the delta are fearful of the damage
that beavers might do, and it s this fear, rather than any extensive
actual damage, that hax prompted the Division of Fish and (Game to
issue permits for trapping beavers. Sowme owners In the delta say
that heavy implements driven along Tevees have broken through into
heaver burrows. When such an aceident occurs, a considerable expense
ig usually involved in removing the implewent and in hanling soil
to fiil the caved-in burrow.

The Sonora beaver, being largely a bank-dweller, also will damage
Ievees,  However, becanse these animals are relatively uncommon in
the system of canals in the Tmperial Valley. where they would be
most injurious in this respeet, they do not constitute a serious prohlem,
Nevertheless, the men emploved to patrol the canal banks keep a
sharp lookout for signs of beaver damage.  According to Alfonso
Perez of the Mexiean Division of the Imperial Irrigation Company,
even where beuvers are relatively conmunon along a canal, as they are
on parts of the Solfatera Canal in Mexico, they do not do nearly
ag mueh damage 1o canal banks as do muskrats. '

Rarely the tree-cutting proclivity of the beaver is detrimental to
man’s hest interests.  Beavers Lave been known to ent and destroy pear
and peach frees growing in orchards beside streams. The most rocent
instance of this kind known to the writer occirred on the Blakesley
Ranch, 2 miles east of Empire. in Stanislans Cownty.  In the summer
of 1840 heavers living along the Tuolumne River, which horders the
rauch, had elimbed uap a 12-fout bank and Telled or girdlad 14 peach
trees, most of them with trunks about 4} inches in diameter. Some of
these trees were eut as far as 20 feet back from the river, My, Perez
says thal beavers on the Mexican canals are tronblesome because they
cut willow trees which, in some piaces. the irrigation company purposely
leaves growing along the canal banks to be used for *“*rip-rapping’ the
canals. The enfting of aspens by some of the colonies of beavers intro-
duced in the mountain areas of the State apparently iz of suwh an
extent that it may destroy all their food of this kind there.  T[ this hap-
pens, sonie of the esthetie valve of the beaver will be offset by its having
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marred the beauty of proves of aspens. which, however, are among the
lastest growing trecs,

Tu ceriain places the damming of a stream and the subsequent vise
ol the surronnding water table may be detrimental rather than henefi-
eial to ranchers. Most of the eomplaint in this respect has come rom
ranchers living in the wvicintty of Suelling, alonge the Mereed River.
Beaver dans there, on the ranel of WY, T, Means, raised tlie water 1able
encich to make several acves of lamd adjacend to them unstited for
erowinge allalfa.

Perlaps the complaint moest commonly nade by ranchers against
beavers is that the amals dam feeigation ditches and drains and phog
ivvigation gates.  Complaints of this kind were heard agamst all threee
races of beavers o Cabitornia,  [n Modoe Counre, wherever the Shasia

s tns o Tevdpstion guie plageed Ly Leavers. Photographed o el channe]” near
Snelling in Meron] Countdy, NoveXgaer, 1040,

beaver lves on Dreieated ranches, it canses the farmers aunovanee by
interfering with the flow ol trrteation water, Unlorinmately, many of
the places in Modoe Connty offertng the best habitat for beavers are
now being Farmed: 1hus, as lone as the animals ave preesent in the
farmed areas of Modoe Counly, nrobably this trouble can 1ot be cou-
pletely eliminated.  On the SOW Channel™ near Spelline, eolden
beavers more or less regulavly plug ierteation ditches. aceording io
residents there {fie. 137, A considerable expense ig nvolved in the
daily vlearing of the ditehes before each day’s frvigation ean proeced.
Also, econslderable water may be ““lost™ thirough absorplion by the soil
where dams spread the water over a wide area. W .J. Terrel, who owns
land alony the ““OId Channel.”” was of the opinion that often only 50
per cent o the water turned into the chanuel at (s heading reached the
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farms on the lower end. Tle atrribuied at least a part of thig loss to
secpage into the ground from the ponds formed by the beaver dams.

HABITAT REQUIREMENTS

Although 1he writer Tooked carelully for ditTercnces Tn the labitat
requirements of beavers in different parts of the State, he found them to
be similar. Possihly some kinds ean tolerale a lower {femperature than
otliers, but this possibility rewains 10 he proven,

One reguirententt of the heaver ix a permanent supply of water,
When water disappears wlere beavers 1ive, they will perish unless they
arve able to mirrate o a place where some s present. The beaver Is
strucivrally adapled for an agquatie lite,  The webbed Lind feet are
acdapted for swimmiing, the under T s short and so dense ag Lo prevent
water from reaclinge the skin, The broad. travsverselr Hattened tail
i oused by the beaver asoa vmdder aned as anoand In divine, [ eon-
fronted by an encioy whils far away from water, @ beaver though not
helpless, ix se awlkward that i mdeht be unsuecessful In eseaping,
Therefors, belore heavers will porntnently inhabit an area, thore mnast
he present o perinanent sipply of water decpr enongh fo eover entirely
the entrances 1o the animuls” Tonse: or bireows, or else water so situated
that throneh the biildine of dams o canals the beavers can male it
sulficienty deep fo cover the endrances to their llomes,  Tiv building
dams, beavars are able 1o Torn pools in streams thal atherwise normally
wonld be anly a few ioches deeps One dam on Rowland Creek was 270
Feot Tong and Lad Torred o ponl that was nore than 5 feet deep next
to the dam.

Asa veule, whoere paresis retiain free of fee in winter, beavers regulire
water ar least 2 fest aleep wd the <ite of their permanent burrows or
lowses, and they prefer deeper water,  Tn most places where we found
beavers, 1he depth of The water was more ihan 2 feet al the entrance
to the buerow or hotse. An exeeption was on Willow Creek in Modoe
County. where there was # beaver den inoa bhank beside a pool only 18
incheg deep. Probably 1he beavers would he unable 1o survive thore in
winter, bevanse the femperatnre then ix low enongh (o Freeze the pond
solidly Other colonies o heavers along the creclk Tived where there
were poals inch mwore than 18 inches deep.

Althongh beavers probahly prefier 1o live along streams where the
fAow 1x pot snbjeet to frequent severe Hoelnations, such 2 condition
seems nol 1o be o cvitieal Tactor o the aponals” habitat reguirements.
Becange of the iveecnlar, ] souciimes exveedingely heavy, rainfall in
their watersheds, nost of 1lis heaveranhabiied streams of California are
subjected o sidden Doeruations. This i especially tene of The sireams
albolte the coast, aod it central and seadbeastern California, where heavy
Winter ruins someiines veenr. Tt 3z also {roe in flie Sierra Nevada,
where the Spring run-off is of tines sufficient to tien smull ereeks into
torrents.  Deavers will nit necessarily desert o stream whose flow is
subject to extreme fluctuation anee they have become established.  This
ix shown by the eolouy on Putah Creck. which way thriving in 1940
even thongh thar strean is subjeet 1o smlden rises during heavy rains,
In 1939 the water. which novually is relatively shallow, attained a depth
of move than 30 feel ju o storn, sceordinge 1o J. R Sidwell, whose ranch
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Jies along the ereel,  Althongh thig flond washed ont a dam that {he
newly estublished heavers had built. the animals did not desert the area,
ax provern by the new dams Toeated at the sife of Lhe colony the vear
Tfollowing the hieh water. Decanse of chaneing ivrigation requireiments
the {low of the Alamo River. whose banks are populated by Somora
heavers, Is subject to freguent minor Buetuations throushont e vear,
while ocveasiomal heavy storms may pul the stream ol of s banks.
Neverthieless, heavers are thidiving on the lower reaches of This strean.
Also, the flow of the Colorado River, along whose hanks heavers once
were abundant, was subjeet Lo extrewe HQnetuarions prior to Lthe eon-
struetion of Boulder Dam,

Beavers appear 10 shun oreas where cortain impuritles ave present
e the water. Roland G Parvin (S 19390 ix ol the opinion that
beavers in Clolorado dislike water containine exeess acid. sulpbue or
otlier eliemicals. This mav explain why New River is withnnt beavers.
Tt has a relatively high salt content as the water iz mostly drainave
from irrigated Tand.  Alse the pollurion of New River by sewage from
Mexieadl, Calexieo, BT Centro, Twperial, Browley and Westmorland
may diseonrace heavers from livine in the stream.

A second habital requirenment of beavers is an adequate Tond supply
al the sile of the eolony. Tn weneral, The [ood preelerences of the theea
races of native heavers and the indrodieed raees ave shuilar. Wondy
plants probably make vp g lavee part ol the bheaver™s Toodd, i winter
months at least, bur tnles and oflier non-woady plants are salen [see
table 11, OF tle woody planfs, troes of the cenus Popidos anpoear to he
mosl sought afier by hoth Uee native aod Intradineed races of beavers in
the State. while willows appear to rank nest in order, and alders third,

TABLE 1
PLANTS CUT BY BEAVER

Frivs popderasi y Westorn Yollow Pined Hetode foafioafiv 0 Water Birelii
Abiexs conecalor (White Firt Farefine posfiafa (Culifornia Theel)
Aldea wagnifee {Red Fimd fhacesans Claregana (Orzon Onkd
Jiiperns gecidentalie (Rierra GJanipert Ngmephaeo polazepata (Tt Tl )
Tophr Tufefedin (Comowm Cailaily Proorns zpe D Dvemestie Peach
Redrpis wewtus (0 wunon ‘Tale freefs wociden falis [ TEed-lurdy
Littneeae s ( Lilvy Fminily )y Tewrotite geedfica (7rench Tamarix or
Seafle sy, (AWillow) Hall Cledaredy
Pognfus Frencond il 7 Frmnont Cation- forans exliforniva el Thgwond)

waoi } frophalugthus gecidenfalie Tt on-
Prapulies feicdeocacpe § Bk Choaton- willomr

wienl froeafiacie afudivews L Water Wallad
Propiitis deciantuides 0 Aspen Pluckes sepiceg (Avrowwernd)
Aleus rebes (Hed Alder Avtenricin teidentetfa DO Suge
Afuwe tennifodin {3Lountain Alder) [BREIN

Beavers oceasionally eut other woody plants, hut these apparently
da not constitute an important souree of food amd may be used ondy
for the construetion of dams or lodges. Pine (Piwns), fir {Abiesd,
Juniper (Junrperus). oak (Querens’, California hazel (Coarglus). dog-
wood (Corans] and water biveh {Bofulal wore amone the other woody
plants occasionally fownd ent by Shasta and nonmafive beavers in
northern California and the Sierra Nevada,  On Patab Creek, goliden
beavers had ent a few small twigys of red-bud (Cereis ooealenfulis)
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erowing adjacent 1o a colouy, and on tiie Aamo and Colorade rivers
water wally { Baechaiis ghidimosa, aveovwweod (Plachen seriveay, and
the exobie plant known locally as “salt cedar’ {Tamurrir] were ocea-
slomally tonunl cul by Sonora heavers,

On Litile River, in TTomboldr Conunty, the colony of introduced
heavers appeared to he leeding alwost exelusively on alders, The plant
erowtl alone 1his steeant was predotinantly of this species; enflon-
woods and willows wiere absent where The heavers were sitnated. At
nther Leaver colonies o northern California alilers were selidom out
by beavers where willowes, aspens oF coftonwonds were present,  Con-
ditions at the Little Biver eolony, which in T80 appeared to he flonr.
hing, sigees) that althioneh alders oy not be preferred food, beavers
will wtilize them il nothing belter s available, At most of the colonles
ol Shasta beavers inoeorthern Californda, willow was the most abundant
Food plant aned the one most vsed. TTowever, where axpens or eotton-
wnodds wore present, they were as a vole taken in preference to willows.
It Pine Creck Basin alwost alt of the available aspeos had been eut
by pdvoduesd heavers, while a thivlet of willows wrowing there had
bardly been tonelied by them. At least part of the willows eut by
these heavers was used o Lhe constrmction of dams. One dam ai this
colony contatned also small moounis of beaver-cur sazebrush [ Arfemi-
i, bt na evidenee was Tound to dudicate 1hat this plant was used
tor food.

Beeause willows were The most ghundant wondy plant growing
along the streams in the Great Vallev, galden beavers appesred o be
relying cliefly on them as a souree of hark for food, Wlere present,
cottonwonds were cur heavily, but the relative seareity of thig tree
makes it wenerally nnimporant as a4 Yool sonree for golden beavers,
To addition fo willows aad cotfonwaoods, smali muounts of other woody
plants were Tound end by the goliden heaver, ineludbur domestie peach
frecs,

As with the golden beaver, the woody food wnpply of the Sonora
beaver in southiastern California consisis eliefly of willows,  What
cotlonwond was present was cut Tteavily, bot there, as in the Great
Valley, ifs velative seavcity makes it animportant as a food source
in most places where the Sonora heaver lives, The anuuals’ preferensee
Tor ealtonwoods was iHnstrated in many instances, For example, the
flora of a fourth ol an aere near Yuma consisted of about 83 per cent
willows. 1 per ceut Tamarie, amd 3 per vent cottonwoods, alony with
small smounts of arvewwesd, water wally ad other plants. OF (he
43 trees cult by beavers in this area. a!l of whicll were of abont equal
size, 11 were cotlonwonds amd 2 were willows.

When available, beavers vtilize dules {Secrpus spod o and other
ayuatie vegetation, Ruch plants. as snpgested by Dradt (19850 po 164,
probably constitute a more impoviant part of the beavers’ diet than is
eencerally supposed.  Shasta heavers living on the lower part of the
North Fork of Willow Creelk and on Steele Swamp in Modoe Clounty
were enfting comparatively large amounds of toles when these places
were visitedd In the summer of 1940, while mdications were found
that beavers on the Swsan River in Lassen County were utilizing the
roots and stems of pond Hles (Nymphaedd and other agnatic plants.
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Tn the delta arvea, tules. supplemented by willow-bark, constitited
the main iet of golden beavers. and in wany parts of thiy avea beavers
were abundant where willows were relatively searee. Tn sich places
tules were always abundant, aid usually only nederate numbers of the
willows growing at these locations had been eut by bewvers, indieating
that beavers inhahiting the delta prefee tales to willows.

The Sonora beavers also utilue Targe numbers of fules where 1his
plant is available. o sone aveas, for example alone fhe Colorado River
about T miles north of Neodles, inoearly Aas it appeared that tules
congtituted move than 30 per cent of the bewvers’ food, Here along
100 vards of lew banl supporring p mixed arowth of snall willows,
salt cedar [Tamuricd, and tules, heavers had recenlly ding approxi-
mately 200 square feet of =01l 1o wather tale roots, wlereas, only 21
willow trees, 13 inches in dinmeter, bad been recvntly ent fig. 147,

7 omitle s s b ot Mol o=, where heavers sy

s, Mo 1 1

e, 140 Tule Twed along Colordo Ty
Ao for tole

To be utilized by beavers, Tomd wisd be so aeeessible as to permit
the animals to fake 1 withont travelme Tar from deep water.,  When
a supply of food i sitrated al a distanes Teom deep water, heavers may
dig eanals leading to the supply. providinge the mtervening land is
low-Iving, level, and castly duge. Such canads were Foand i sevoral
places along the Colorado River and in 1he delta of west-central
California.

Aceording to Bradt {1935, p, 1067, Michican heavers may travel
as far as 650 feet frow water for Pood. ITn most places in California
wliere beavers were Tound there was still an adequate supply of
food available to the aniials near ai hand; thivefore il was unneces-
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sary for them to travel far. The greatest distance noted was along
the Colorade 1Gver, where Sonora beavers had traveled 240 feel from
the stream to fell a cottonwoond. From the eolony al Pine Creek Basin,
in Modoe County, beavers traveled 225 feet uphill fo eni aspen trees.
I both of the places just mentioned, the supply of eoltonwood or
aspen adjacent to the eolonies had been depleted, bul willows were
available,

Dradt (loc. oif, p. 1571 estimated {hat in Mickizgan one acre of
aspens will support a eolony of 5 heavers for from one to 23 vears.
This does not talke into aceount any olher veeetation caten, which nay
be considerable, While tlhiere ix, of conrse, g minimmn winonunt of fooul
o which a heaver can survive, my observalions Indieate that often the
amounl of food vnt s i execess of this ininmn,  Whoeve laree aspens,
cottonwoods or willows are abundant. beavers way uiilize the bark
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s Lo, Willow stinnpes standing i water more than f feet deep. Deavers ol
tiieal o e Lbeds abonn 15 1) on alove the Tevel of the waier.  PTpner ond of lake
Flavasi, Colorade LRiver, Slax 4, 14,

trom only the smaller Limbs of felled trees, leaving that on the trunk
and lavger limhs.  Where these trees are scarce, beavers may utilize
tiwe bark frow the trunk ax well as that from the large Thubs At the
upper end of Lake ITavasn, on the Colorado River, where the food
supply bad beew alinost exhavsted. the beavers were chewing even
the dead, almost dry hark ol the trunks of willows that had been felled
for some time,  Also, heavers at the upper end of this Jake had eut
willows statuling i water more thau 6 leet deep (fiz. 157, On Willow
Creek. in Modoe Couuty, beavers appeared te be utilizing all of the
bark from the small willows eut by them; many twigs only £ inch in
dismeter had been completely stripped ol their bark. By thus using
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nearly all the food that they eut these heavers were suecessfully living
where the supply of willows and other food was limited.

It has been noted that when beavers are introduced into an area
they tend to cut trees far in excess of their needs and thus may i a
few seasons exhaust a supply of food that should normally have lasted
them mueh longer. This is espeelally true where aspens form the main
Food souree. For example, on Dardanelle Creek in Tuolumne Counnty,
beavers had felled a large number of aspens, many of which subse-
quently were almost untouched. At the rate they were felling the
aspens it appeared that in a few years the supply would be exhausted,

In addition to adequate supplies of food and permanent water,
beavers require, al the site of a permauent ecolony, either mud for
plastering dams or soil in whiel to dig bank-burrows. Only one beaver
was found where soil was unavailable, It lived at the upper end of

S

Fia. 16, Deaver house huilt against a rocky wall beside the Colorado River in Mohave
Canyon, 5 miles below Topock, Arvizona, May 3, 1940,

Lake Havasu, in a stick-beaver house built against a steep, barren rock
at the water’s edge (fiz. 16). Probably it was living there only tem-
porarily.

It has often been said that California beavers, especially the golden
and Sonora beavers, are “‘bank beavers,”’ while the northern races are
“‘housge builders.’’ 1t is the writer’s opinion that, where feasible, all
three races of beavers found in California normally prefer to live in
bank-burrows rather than houses. This probably is true also of the
races introduced from Idaho and Oregon, for whenever these animals
were found near high banks of goil, the animals usuwally lived in bur-
rows in the banks rather than in houses, although in cach of the places
coneerned houses could have been built. Where banks of soil are absent
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or are so low as to prevent the anjimals from digging a dry living
chamber, houses are constructed. For example, in the marshy area at
the head of the lake behind Tmperial Dam on the Colorado River, banks
of soi! were absent, and all of the Sonora beavers appeared to be dwell-
ing in houses which they had constructed.

Colonies of beavers often are sitnated close to dwellings of man, or
to places frequented by him, but these usually are places where they
are unmolested. Trappers in the delta have said that the trapping of
one or more beavers in a colony usually canses the other members of the
colony to move clsewhere, A number of other trappers have told me
that they were of the opinion that the trapping of beavers from a colony
tended to make the other members of the eoleny wary, and mieht even
cause them to abandon the site. Nevertheless, Bradt (1938, p. 140)
states that the beavers which he stndied in Michigan were but little
disturbed by live trapping and would often repair a dam a few feet
from where one of their fellow members was held in a live trap.
Beeause of their indifference to live traps, he is of the opinion that all
members of a colony can be taken by placing the traps under water at
a hole previously torn in the beavers’ dam.

Tu a number of places, ranchers in California have found it diff-
eult to cause beavers to abandon a colony by rerely disturbing the
dams. For example, at Steele Swamp in Modoe County, J. Stratton
tried unsuccessfully to induce beavers Lo evacuale a colony by tearing
ot the dams that were interfering with hig irrigation syvstem. It was
not until, on the advice of an old trapper, he placed broken pieces of
window pane edgewise in the broken dam that they abandoned the
place!

Tt iz not known whether climate is a eritical factor in limiting the
distribution of the three races of beavers in California, but it has been
generaliy assumed that the golden and Sonora beavers would not sne-
ceed should they be transplanted to northern California or to the Sierra
Nevada, where the climate is relatively cold. In view of the beaver’s
ability to adapt itself when it Is transplauted from oue environment to
another, it seems that the lowland forms might be able to survive if
transplanted to higher elevations. Tf this is true, the absence of beavers
on the western slope of the Sierra Nevada might be explained by the
harrier that separates the mountains from the valley, where the golden
beavers live. This barrier is a strip of foothill terrain some 25 miles
wide where the streams flow throngh rocky canvons that are unsuited
for beavers. To reach the montane meadows, beavers, in migrating
from the lowlands, would have had to follow up these rocky stream beds
from an altitude of a few hundred to around 5,000 feet. Possibly this

ras not au itmpassable barrier for beavers but they seem never to have
erossed it.

THE PLANTED BEAVER COLONIES IN CALIFORNIA

Because of the beaver’s value as a fur resource and as an aid in
water conservation and eontrol of soil erosion, conservation agencies
have made efforts to exltend the range and increase the size of the
present California population by transplanting live animals to selected
places not now inhabited by them. The firsi transplanting of heavers in



42 DIVISION OT FISII AND GAME

California was done near Taylorsville, in Plumas County, in 1923, by
Will E. Stanford. The nexi transplanting was doue by the T &,
Forest Serviece in late Augnst of 1934 when 4 beavers from Idaho were
introduced into Rowland Creck in Plunas Counly. Since that tipe
other transplantings have been made by the T7. 8. Forest Serviee and
by the California Division of Fish and Game. By September of 1940,
both agencies had transplanted a total of 95 beavers inty 14 eolonies
in central and northern California (fig. 2, p. 8). DBecause of the
wenerally wise policy of wildlife management of these two agencies,
California has been more fortunate than some states i that, save for
one instance (see below under Little River Clolony), no exotic beavers
have been introdueed into the known ranges of our native races. Thus,
native beavers have been spared the racial pollution that follows the
mixing of different subspecies. The view of biologists is that the trans-
planting of non-native stock into an arca inhabited by native stock i
undesirable. The principal reasons for this view mauy be summarized
as follows:

1. Tt seems logical that native animals are more likely to thrive
than are nonnative animals, because, over a period of many
ceninries, native animals have become adapted to the environ-
mental conditions present within their range,

2. Tf nounative animals introduceed into the range of a native race
do thrive, they would probably do so at the expense of the
native stoek.

3. Subsequent breeding between the native stock and the intro-
duced animals might canse their extinetion through racial dilu-
tion. At best, a race of mongrels would result.

4. The mixing of stoek may result in the introduction of discases;
parasites 1o which the native stock Is not adapted may cause it
to die ont or to become unhealthy.

5. For purely estlietic reasons it is deemed undesirable to pollute
the racial purity of native wild animals. Tt is a satisfaction to
the publie, as well as to biologists, to know that when they see an
animal or the sign of an anhnal, it i%, or was made by, the same
kind of animal that occurred naturaliy in the area.

The ene place in California where out-of-State beavers were trans-
planted to a range thought to have been formerly inhabited by native
stock is Little River in Humboldt County. Oregon beavers were trans-
planted into what was probably the forier range of a native race,
thought to be shastensis.

The foliowing deseriptions are of the known beaver colonies trans-
planted by the T. 8, Forest Service and the California Division of Fish-
anid Came from the suminer of 1934 to September, 1940, No trans-
plantings are known to have been made by these agencies before 1934,

Fittle River (folfony: On Oectober 29, 1089, 5 Dbeavers from DBridge Creek,
Wheeler Clounty, Oregon, forming a part of the Oregon exhibit at the €olden Gate
International Fxhilition gt San Franelsceo in 1939, were turned over o the Cali-
fornia Division of Fish and Game. The animals were liberated on the same day on
Tittle River at an elevation of ahout 300 feei, § miles cast and 1 mile north of

Crannell, in Humboldt County, California. Lilile River, at and helow the planting
site, earried an estimated B0 sceond-fect of water on November 12, 1540, when the
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writer vislled the eolony.  Alder (Afswe) mde up more than ) per cent of the
vegetation along the banks, aod it was on this, together with o limited amount of
aguatie vegetation, that the five amimals appeaved to have been feeding. The
beavers in thiz colouy had meved dowuestream from the place where originally
panted and had eot alder frees 2% Tar as £ omile below Crannell. Most of the ent-
ting of alder had been done o1 a point ahoul 2 miles above Crannell and around an
old mil! pond immedialely above Crannel! whore more than 30 alders, whose trunks
were more than 3 ineleg in ditoneter, hnd been enl,. Blsewhere only seatlered trees
had Dbeen folled.

No data ag to the sex of (hese beavers were kept by 1he Division, and no indi-
cation was found thal young hnd been botn o the trausplanled animals,  Judging
from the way jn which the animals apparently have established themselves, it
appears probable that the plant will prove suecesstul, unless, of course, all of the
animels are of the same sex.  LL s vecommended that these bewvers be removed and
animalg of the native race shasfensis substituted in their place.

Seott Vealley Uolony: On Repremtber 22, 1936, 1 muale and 3 female Shasia
beavers, which Lad heen trapped by the U, 5. Forest Serviee In Modoe County and
turnal over 1o the Californin Division of [Fish and {zaune, wore plinted on Marlahan
Slough, 5 miles gouth and 1 mile west of Fort Jones in Siskizouw County,  Aceowding
o L. B, DweCamp of the Modoe National lorest, these benvers were kits that had
been caught along witle their parents and yearling siblings. The slder animals were
kept by the Forest Service amd transplunted 1o localitics in Modoe County. Marla-
han Slough parallels the Beott River and enrries o small, permancot, sluggish fow
of water. Many willows mived with choke cherry ( Prunws), California blackberry
{ Bwbuy) and other wody plants prow aleng itz banks of deep soil.

The benyvers were reieaged on the Jenner 1Eauel, 6§ miles sonth and 1 mile west
of ort Joues, at au elevation of about 2,800 feel, but in the spring of 1937 they
moved downs! ten 1) miles omto the ranch of O W, FHaolmes,  Sines that time they
have inercasced to uan esilnnted 13 amimals in three poorly defined colonies along a
milg of the slough alwout 4 miles south awd 1 mile west of Port Jones, On August
30, 19840, 2 adults and 1 roung beaver from Modoe Qounty werce added to the npper
colony on Marvinhan 8lough. Thus, the total popoladion of the ihree colonics was 16
in September of 1940,

A serieg of dams ar the site of each ecolony hud formed deep pools. The dam
most recently constructed wag 18 feel long and 18 nelies high aad Lind been staried
at the upper colony alout 2 weeks prior to my visit (o i, aceording to C. W, Holmes.
Three stick houses were found, 0l at the middle celony. The largest house wag 18
feet lonyg, 12 feer wide and 6 feot high, The entranee to what F took to be a burrow
in the bank was seen at the lower colony. Allhough some freshly cut sticks were
used in the eonstruction of the dams and horses, these structures were for the most
part built of broken pleers of deift wood, and dead willow siicks gathered by the
beavers benesth the dense willow thickets; most of these dend sticks were uncut
Iy heavers.

Shields Creel Colony: On August 28, 1940, 1 adult and 1 young Shasta beaver
trapped on Jower Tassen Creesl by Wiarden Tom Davison of the California Division
of Fish and Gume were transplnnted by him to the headwaters of Shields Creek at
an clevation of about 6400 {eet in the soulbeast eorner of Beetivn 1, Townghip 41
north, Hange 14 cast, Mouut DMable Boge and Merddin in the Warner Mountains
of Modoe County. This plinting =ite was not vigited by the writer. Mr. Davizon
i< of the opinion ther it is 0 good one for beavers, The sex of the animals was nol
ascertained, and it is possible that bolh are of the same gex.  Also the fact that
one of the animals was a kit aldd (herefore nore liable to destruction, reduces the
chanees that the planting will he suceessful.

Pine Creck Colony: On Septewber 11 1936, 1 pair of adult and 1 paic of
subadult Shasta beavers teapped on lower Davis Creck in Modoe Couniy were
transplanted by the T 8. Forest Service to 1'ine Creek Buagin at an elevation of
ubonut 6,76 Lot on the wertern stope of (he Warner Mountains, 7 miles west and 4
mileg north of Eagleville, in Modoe County. The besavers were planied in the
marghy, lower endl of the basin on one of a4 group ol sedge-bordered ponds aroand
which grew u Jewse sland ol aspen. Twmmedintely above the ponds Lhere were
nimerons willow thickets along Tiue Creck, which at the lower end of the basin
meanders through the meadow. Severnl slonghs are connected wilth the ereck. Dis-
triet Ranger A. . Noren of ihe Modoe National I'orest, who afded in the planting
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of the beavers in this colony, visited it oceasiomally after theiy introduction amd
noted the progress that they hoad made in establishing (hemgelves.,  According Lo
him, § weeks after (heir teansplaniing they had cut more than 100 aspens whose
truuks ranged from 2 to 18 inches in dinmeter, as well as many smaller trees. They
had alse buill a dam 12 feet long and 31 feet Ligh across the lower end of one of
the natural ponds in which they were planted, and in 4 Jump ol willows near thoe
middle of the pond had built o house which he esiimated to he 8 feet in diameter
and 6 feet high, Iollowing their establishment af the planting site, some of the
animals erossed overlind Lo a point about 1 yards away and built a4 large dam
across -Pine Creck that flooded B or G acres of mendow.  Ou visiting the colony in
1940, the writer found that mest of the uspens growing within 100 feet of the ponds
bad been felled Dy beavers (g, 17). Ilaving depleted the axpen grove ndjucent to
the ponds, the animals had eut 0 few of the willows above the ponds, but for the
most parct appeared to be fecding on aspens growiuy farther back from the wuter's
edge, A group of § dams Lad been eonstrueied between, and aeross the lower ends
of, the ponds. The largest dam waz 100 Leet long :out 4 Ceet high and was boilt of

Frz. 17, Aspen grove in Dine Creelk Basin, Modeo County, heavily cut by an inlro-
duced colony of beavers., September [, 1444,

cut aspen sticks Inid vertically adong the face of the danm.  Ounly a little roud wos
used in itz eomstruction, but the smaller damsg were well plastered with mud.  Omne
large house, about 12 fecl in diameter and 41 feel high, stood in the original pond
where the beavers were planded ) anparently this was the same houwse {hal Noren
obgerved in 1936 (fig, 18). Tt appears that this eolouy has reached its peak of
development, and thai, unlegg the animals begin feeding more extensively on ithe
ayuilable willows, their supply of aspen will soon hecome exhausted. T they reluse
L utilize the willows, it appears that they probably will be foreed to shandon the
gite within a few years, -Judging from the umonut of recent aetivity, amd from ihe
fael that there was only one house, 1 think that no more than 4 animals were
present in 1940, Higo of 1 beaver, louud in 190 on (lear Take, in the AMill Creek
drainage, 6 miles gonth snnd 1 mile west of Pine Cresk Basin, may have besn that
of an animal that left the planted eolony.

Bear Creek Colong: Om September 17, 1036, 5 SBhasta beavers, consisting of 2
pairs of adults and 1 young female, were (rapped on e Iower part of Willow Creek
{(near Willow Ranell Post Olliced, in Modoe Covoly, by the U, 8. Forest Seevies,
avd travsplanted to Bear Creck in Beclion 33, Township 539 worth, Range 16 cast,
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Mounnt. Diable Dasze and Meridian, in the Wacner Mountaing of Modoe County. At
the planting site, Bear Qreek (lowed throuzh a wide, Hat-bottomed eanyon. Along
the banks of the ercek were elumps of small willows seattered among the sagebrush
that eoverad the holtom of the eanyon to the watee's edge. A econsiderable amount
of broken rock was mixed with the goil that formed the banks of the creek. When
the eolony was planted, o dam and a house were coustruelod for the use of the
auimals, but according to Noren, who wiatehed the forrunes of (his plant, as well as
those in Pine Creck Baxin and on Bast Creck, {he beavers 2id not aiilize the man-
made aecommodntions and wilthin a Tew days disappeared.  Tn the spring of 1937
Noren found fresh cuttings on aspens ou Rmwerson Creck, sbhout 3 miles north of
Bear Oreck. Ile iz of the opinien that the sunimals that lived on Emerson Creek
migrated there from Lear Creel, even though this wonld have mesnt o trele overland
neross o ridge. No additional fresh cuttings have bheen found, When T examined the
planting site in 1940 there was no sign of old or pew beaver cuttings, bui the remuinsg
of the man-made dum were still upparent (fix, 349, Ol euttings on aspen, willow,
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Tig. 18, Fine Creek Fawin, in 1he Warner Mountaing of Modoe County, whaere
a colony of Bhasta beavers wuas iontroduced in 1896, Note beaver house near left
center of pieture,.  Scptember 5, 1940,

cottonwood and on water bireh { Befufe) trees were found on limerson Creek at the
monuth of Cole Creclk, however.

Fust (freelr Colomy: On Beptewmbor 3, 1936, the U, 8. Porest Serviee releuzed G
Shasta bervers on privately owned Lind on the South Pork of Kast Creek in Seetion
9, Township 3% north, Ilange 18 east, Mount Diablo Dase and Mceridian, in the
Wuruer Mountaing of Lassen County. These animals, consisting of 1 pair of adults,
1 paiv of yearlings awd two wale kits, woee taken from Lassen Crock in Modoc
Clounty. The South Fork of Fast Creek, at the planting site, meanders throagh o
flai-heilomed, shatlow eunyon,  Beattersd, thin clomps of smadd willows, mostly Jess
than § lecf Ligh, border the 3-foot soil banks., Sage, interspersed with scuattered
clumps of aspens, grows about 3 yards back from the stream on the lewer part of
the low hillgides,

Employees of the Fovest Herviee conglruetod oo smondl dan and g house for the
animals, but it i3 not known whether these were used.  Aceording to Noren, these
animals did not remasin leng ot the planting =ite but moved downatream 2 miles into
Modoe County, Norven thinks that they spent the winter there, for he fourd where
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they hwd done considerable eutting oo aspens, No Dorther sign of the colony has
been found, except that in the fall of 1937 (e carcusy of one animnl was located
ahout 1 mile below the point where ther supposedly winterod,  On inspeeling the
planting site in 19440, the writer was unabie to loeate any beaver sign, either old or
new, but olld cattings on aspens were fouad at the point where Noren said the
animaly wintered,

Indign Creek bewrver fornct The fivar transplanding of beavers in Colifornia was
dene in 193, when Will T, Stanlorn? trapped and moved a group of live Sonora
heavers from the Colorado iver do Indian Creek, aboud 5 omiles sbove Taylorsville
in Plumas County, for the purpose of siactiug o beaver farm.  Between January 1
and Febroavy 20 of that yesr Sraolom] teapped 80 Leogvers along lhe river with
numhber 4 gtesl traps, bub beenuse meny of the andmals were fojured In leappiug and
handling, only part of them were suecessfitfly transplantel, 1t is wot known how
many live animals were moved, ot on September 3, 3923, Btanford had 28 live
unimals on his farm.

Fia. 19, 8N ol a beaver ransplanting that Apparently failed. Note remains
of man-made dam, built L Torm anartiticia] peod for the inlrodoced beavera, Willow
growth wias small aned sparse at this Tocation.  Dear Creck, dodos Counly,  August
a4, 1840,

The animals were femporarily Leld in oo one-thied sere snciogurs surrounding a
natural pool 100 feet lomg, 30 feel wide and 4 foel deep,  Tater they were placed in
a larger and permanent “beaver-proof’” feneed cnclosure.  The heavers were fed
willows, which were ent by Hiaolord amd theown sdong the banle of the pol; dry
alfalfa Lay and corrods supplemended heiv dict,  The animals swere obwo fond of
hread. Feeding wag done ench afternoon abont 5 o'clock.

By SBeptember 17, 1924, Htanford had moved o total of §1 beavers inte (he
permanent enclosure.  Eleven ol thest animals woere golden beavers from the San
Joaguin River near Mendota, The intraduction of the goliden aud Sonorn beavers
into the same enclosiuee dbl not prove suceess0ul, however, [or the animals fought
one another with the result thue 10 of their nomber woere kilied,  This, and other
nbservations made by Stanford, led bhim to believe that two kinds of beavers ure not
likely to fight il put together in small enclosyres on land, but if put into Iarge

4 Most of the data regarding this bewver Tarm weare takol from (he field notes of
Joseph 8. Dixon, who visited the farm in 1923 and 1921,
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enclosures where thers is water they will fight one another. On the other haod,
musgkrats: from Iloney Take, which were kept in the same enclosure, lived in complete
harmony with the benvers; Sranford frequentily would see a grown beaver amd i
muskral lying alseep side by side when he looked iuto the boxes provided for them.

Although these beavers were moved from an arcea where the winters are mild
to onte where the winters are relatively severe, they appeared to stind the change
satisfactorily, cven though In the wicler of T923-24 the water [roze to o thickness of
R inches on the beaver ponds and the suow reached a maximum depth of 14 inches
on the gronnd.

This beaver farm eeased operations when Stanford died a few yvears after it
was established, The secountg of whal happened Lo the beavers vary,  One aceount
is Lhat the beavers were pelted and sold by Mrs. Stanford; another is that high
water washed out o part of the fenee alowing (be beavers @0 escape, and another is
that the inimals were released by one of the parties having an interest in the farm.
In any ease, the stalements of o number of persong who lived along Indian Creek
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Fia. 20, 8ite of a gucveseiul {ransplant of beavers. Rowland Crock Canyon, Plumas
County.  Note densze aspen growth in eanyon hotions, August 19, 1540,

when the fiem way In operativn indiente that at least some of the beavers cseaped
or were liberated, 1t i posgille thut the eolony now present farther down on Indian
Cresk near (reseent Millg eame feom stoek that was liberated or eseaped from this
farm.

Fowlond Creek Cofony: Tu Jate August of 1954, 2 paies of Bnake River heavers
{Cpator canndensis toylori) from DBingham County, ldahoe, were released by the
Tnited Stutes Forest Serviee on Rowlamd Clreek at an clevation of G20 fecet, 8 miles
west and 1 mile south of Meadow View Ranger Station, in Plumaz County. Because
it. was learned that one of the plunted females had died, another female plus an
adilitional pair of the same subspecies from Blaine County, Iinho, were added te this
eolony n enrly November of 1933, Rowland Creeli, arising as a spring, carries a
small but permanent flow of water., Two miles of its conrse is throngh a flat-
hottomed eanyon aboul T yards wide, covered with o dense groweh of sspens (fig.
2003, The trunks of the aspeos mostly aee less than 5 inehies in dlameter, The densze
growth of smuil aspens is necounted for by the faet thal the enfire grove was
destroved by a fire in 1026, Ilmmediately bhelow the uspen grove the stream flows
through a group of willow thickets, after which it enters an open plain,



48 DIVISION OF FISH AND GAME

According to District Ranger B. Beard of the T.. 8, Forest Seryice, who has
watched earefully the devclopment of this eolony, the beavers were planted in a
thickel of aspens aboat 13 miles from the headwiters of the steeam.  Two log dams
were built by Fovest Service employees to form artificial ponds before the animals
wore relensed, One of these dams was used by the beavery, The next year (1935)
this dam was enlarged by the animals, and 2 or 8 smaller dams were built nearby.
In the auntumn of 1935 one voung was seen. By the antumn of 1936 the heavers
hud Built several mone dams and had eut aspens and willows up and down stream
for a mile ench wiy. In the Spring of 1987 the animale built 2 dams across the
creelk in the willow thickets at its lower end; waler from these dnms spread over 14
aeres of meadow. In the Autumn of 1937, Beard found 3 dams about § mile above
the original planting-site, and in 19358 he found 3 heaver housey made of gticks, Im
1939 the eolony continued to thrive, and in 1940 when it was visited by the writer
there was a total of 25 dams aleng a 14-mile streteh of ereek, but no dams or other
gign of beaver activity wern found smong the willows., The dams were in two

Fra. 21, Dwownstream side of large beaver dam on Rowland Creek, Plumas County,
August 18, 1940,

groups about 4 mile apari; the upper group contained 14 Jams, 9 of whick were
more than B Lect Toug, Out of the total number of 23 dams on Rowland Creek, 6
woere more than 200 feet long, the largest being 270 feet long and 6 fest high (figs.
21 and 22}, ¥our beaver houses were fonud in the upper colony, and 3 in the lower.
From the amount of fresh work, Il was judged that no less than 12 hesvers were in
the apper colony while 10 weve in the lower. These animals nppeared to be living
slmost entirely on aspeus.  Fven though the apimals apparently have been exeeption-
ally aetive, there was no indication that the supply of aspens was being exhansted,
New growth was sprouting from the stwmps of the trees cut.

In 14936 Beard found fresh beaver cuttings on Ramelli Oreck, 21 miles overlund,
or 12 miles by stream, from Rowland Creek.  Deavers worked on Ramelli Creek
until 1939, after which no more fresh sign was seen.  Presumahbly these animals
migrated from the Rowlamd Creek Colony. In 1938, [resh heaver work found on
Litile Last Chance Creek at peints 2 and 8 mides below Ruamelli Creek, and on
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Thompson Creck, may have been made by migrants from Rowland Creek. In 1935
no fresh work was found at these places, aceording to Ranger Deard.

Meiss Meadow CUslony: Two pairg of beavers from Scetion 23, Township 20
sonth, Range 3 east, in the Rogue River National Forest of Oregon were trans-
planted to Meiss' Meadow, at an elevation of about 5,200 feet, in the F1 Dorado
National Forest, Fl Dorade County, California, by the U. 8. Torest Scrvice on
August 27, 1938, The Upper Truckee River, which flows glowly through 2 meander-
ing channe]l that it has cut in the floor of thizs meadow, was about 10 feet wide and
in places 3 feet deep In the summer of 1040, Seattered thickets of small wiliows
hordered the stream, snd in the lower end of the mecadew there were siso a few
aspeng and alders. The beavers were planted at a deep pool in a thicket of willows
near the middle of the meadow, where the Forest Service had built a2 house, 4 feet
square, for them, According to Distriet Ranger M. D. Morris the beavers did not
stay in the honse. Instead they Dbuilt and oecupied a house of sticks on land about
3 feet from the pool, and eonnccted to it by a tunnel. These beavers builé 10 damsy

¥, 22, Looking along the top of the dam shown in Figure 27, Anpust 19, 1940,

that were too small to make any appreciable change in the level of the water. In
June of 193D fresh cuttings were found severil miles downstream from the meadow,
and an examination of the planting site revealed that the beavers had abandoned
ihe place. Tn July, 1940, the suthor examined the place where the heavers were
released und found many old euttings on willows hetween there and the lower end
of the meadow., Two dams, one of which was old and broken, 2 old bank burrows,
one of which had collapsed, and a trench, 75 feet long, 2 feet deep, and from 1 to 4
feet wide leading into the willows, were found at the lower end of the meudow,
Several uspens had heen cut at heights of up 1o 9 feet from the ground, indicating
that the animals had been forced to forage for food on top of the snow in the winter.
A gmall amount of freshly cut willows found among the old ecuttings and a freshly
used slide heside the intact bank burrew at the lower end of the meadow indicated
that 1 snimal was still living there in 1940, Below Meiss Meadow the stream in
general drops rapidly, but at intervals flows through relatively flut, meadowlike areas.
Here the water iz deep and flows slowly through soil-banked channels, which are
hordered by dense growths of aspens, alders and willows. A bank burrow and a
group of fresh alder cuttings were found at a deep pool in one of these level areas
2 miles helow the place where the animals were relensed, This was made by what I
judged to be 1 animal. At a point 2 miles farther downstream a newly built dam,
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a bark burrow and about 40 freshly cut aspen, alder and willow Lrees marked what
I teok te be the home site of 2 more beavers. Tn general, it appears thut the Meijsy
Meadow planting has not been entirely sucecssful, for although the animals are
apparently holding their own, they o far have seemingly failed te establish them-
selves permanently in any one place.

Wheats Meadow Colony: In mid-Sceplember of 1934, 2 pairs of ¥nake River
heavers (Clastor conadensis foylori) from PBlaine County, I[dabho, were released
behind a man-made dam on Wheats Meadow in the Stanislans National Forest,
al an elevation of 6,600 feet in Tuolnmune County, California, by the 7. 8. Forest

Fie. 23, Aspen trunlk, 13 Inches in diamocter, ent by beaver,
Wheats Mendow, Tuolumne County, Aungust 12, 1940,

Service. Wheats Creek, which has ent a meandering chunnel 2 to & feet deep In
the moil of the meadow, is of such small size  that the surface flow disappears
along parts of its course in the summer. Willows, aspens and alders grow #long
its bankr. : S . )

Phe animals were released hehind a dam, previously constructed bg’ t'he
Forest Serviee, zbout 300 yards below the Brightman Ranger Station. Digtrict
Ranger J. T. Kenney visited the place of releasc on July 17, 1935, and found
that the heavers had moved - upstream about a half mile where they had con-
structed several dams. In 1986 he ngain visited Wheats Creek and other streams
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in the vicinity. He found that, although beavers were still working in Wheats
Creek, some of them had moved about 14 miles south to Dome Rock Creek, where
they had constructed several dawms and done considerable cutting on aspens, willows
and alders, On Augnst 22, 1%18, Kenney, with Ifred Johnson of the Division of
Wildlife Management in the Regional Forest Service office, and Forest Supervisor
J. R. Hall, walked along the streams in the Wheats Meadow area for 2 days
and found that the only active colony was that on Wheats Creck; the Dome Rock
Creck colony had been vacsted, In 1839 Kenney found fresh cuttings on azpens
zlong A half-mile streteh of Highland Creek, immediately helow Gabbot Meadow,
about 6 miles northeast of Wheats Meadow, In that year Kenney received word
that Mr. Cezart of ihe Pickering T.aomhber Corporation had seen fresh beaver
eutfings at the main trail-crossing on Shufly Oreck.

When the writer vigited Wheats Meadow and vicinity in Aungust of 1940
he found that the colony described by Kenner had been vaeated. The site was
marked by a large number of felled aspens, 14 of which had tronks of from 12 to
18 inches in dinmeter, and several collapsed bunk burrows; only a few small trees
were left standing in what apparently onee had heen a beautiful grove. Omne aspen
whoge trunk was 13 inches in dinmeter had been partially cut in three places, one
above the other, hefore the fourth cut, B feet from the ground, resulted in its £all
(fig. 23). A group of fresh cuitings ou aspens and willows, 2 new dams, several
fresh glides and a bank burrow were found at e Tower end of the meadow about
} mile helow the ranger station, while about 3 wile farther downstream additional
fresh sign was located. It was ecstimafed that a2 ioial of 4 beavers were living
at these two sites.

The colonies repovted on Shufly Creek and on Yighland Creek immediately
bhelow Gabbot Meadows were not examined, hat old ecuttings were found on High-
land Creek ut the upper end of Spicer Ieservoir (about + miles below Gabbot
Meadows), and on Dome Rock Creek. These enifings, as well as those found by
Kenney, probably were made by migrants from Wheaty Meadow., On one of his
visits to the eolony at Wheats Meadow, Kenney found the skeleton of a beaver,

Nayrdanelle Creek Colony: Beennse it was theught that the Wheats Meadow
planting was doomed to failure, the T, 8. Forest SRerviee introduced 2 pairs of
beavers from Crooked River in Oregon into Dardanelle Creck, at an elevation of
gbout 6700 feet, in Tuolumpe Counly on August 27, 1938, The pairs were
released about 4 mile apart wl a poinl about 2 miles southeast of (he Wheats
Meadow planting site, According to Kenney, who supervised the planting, a
box 4 feet sguare was set in the earth hank of the stream and a dam built to
form a pool deep enough lo partially cover it uat each pluniing site before the
beavers wore released., Affer its release rach pair et the dam provided for if,
but one pair ntitized its box; the other pair promptly asbandoned its box.
Kenney found that the beavers at each planting site had done considerable eutling
on agpen, alder and willow frees later in (he fall of 1938, and more in 1939, No
damg were found.

In August, 1940, the writer and Seymour found beaver euttings scattered for
2 mileg along the stream, although they wore most plentiful at and above the site
where the lower of the 2 pairs was released, There, along 1 mile of ihe ereel, more
than 200 felled aspen ireos were Tound, approximately half of which had trunks
of more than 6 inches in diameter; 26 of these had trunk-diameters of more than
12 inches, Some cutting was found on willows, and Bl fir trees {(Abieg) hadd heen
either fellod, or partly girdled. presumably by beavers (fig, 24).  Many of the
fel!ed aspens had only a few of the limbs trimmed from them, indicating that the
animals eut mueh more fond than they were able to care for properly, Some of the
trees had been ent as far as 5 feet from the ground, suggesting that the snimalg
had worked on the surface of the snew. Tour dams, the largest of which was
10 feet long and 3% fest high, were found in 2 1} acre aspen grove where the lower
pair of heavers wus planted. No evidence was found to indieate that there were

" two separate colonies as originally planted, the two having apparently merged.
iny one of the square boxes in which the animals were released was found, and
It appeared to have been long abandoned by the beavers.

Judging from the extent of the fresh workings, it appeared that Lhere were
at least 6 animals liring on Dardanelle Creek in 1940, This colony appears to have
become established. The heswvers have hecn cutting more aspens than they apposr

?Ctually to need for food and this may onfaverably affeet their fortunes in the
uture. )
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Pillshury FLalbe Colony: On JTuly 27, 1040, G golden beavers from the delta
area were released by the California Division of Fizgh and Guame on Riee Creel:,
8 miles zoutheast of ITullville, in Lake County. On Auogust 25, 19440, & additional
golden beavers from the Mereed River near Snelling in Merced County, were liber-
ated there. Beeause of the recency of the planting, it is not yet known whether
it will be suecessful. When the sccond introduction was muade a youngy animal
from the group previously transplanted was found dead,

Ragg and Puteh Creek celonies: In the Jate Summer of 1938, 22 polden bheavers
wera released by the California Division of Fish and Game on Ragg Creek imme-
dintely nhove, and ut, its confluence with Tutah Creek, at an elevation of aboul
300 feet, abont 4% miles southeast of Monticelln, in Napan County. Ruagg Creek
in July of 1940 earried about onc-hall of a second-foot of water. The 10-foot-high
earih banks of the ercek were siecp and overgrown wilh willows, cottonwoads,
elderberries, wild grapes and Californin blackberries.  TPuluh Creek, which is
bordered hy a similar growth, earried a volume of water estimated at 25 second-
fect in July of 1040,

Fia. 24, Fir trecs cut by beavers, Dal‘debr;%lle Cresl, Tuclumne County. Augnost
15, 10440,

According to J. R. Bidwell, who lives on the raltch where the beavers werc
planted, the animals had by 1930 built dams on Ragg Creelt as far as 14 miles
upstream from the planting site. ‘They also had built 2 dam on Putah Creek
14 miles below Moutieello, and across Putah (reelk about 4 mile above the mouth
of Ragg Creek. High water in the Winter of 19591940 reached a depth of 6 feet
in Ragg Creek and more than 30 feet in Pntabk Creek, according to Sidwell:
ranch buildings situated at what I judged to be cloze to 30 fest above the creek
bed had stood in more than 1 foot of water, as shown by the water marks around
their bases, Thiz high water destroyed the daums on Putah Creck and most of
those on Ragg Creek.

When the planting site wag vigited on July 21, 1940, the author found that
the animals reported as being 13 miles above the mouth of Ragg Creek in 1939
were no longer there, but that about 6 beaverz were living on the siream about
3 mile above its confluence with Putah Creek. These animals had built 3 dams, the
largest of which was 30 feet long and 2} feet high. This dam was built of willow
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and elderberry sticks, and drift Iimber, and was weighied on top with rocks. The
dar had backed water upstream for 150 vards Into a pool that was 6 foet deep in
places. Numerous fresh beaver cutfings and slides were found in the vieinity of
the dwms, hut no stick houses were found; presumably the animals were living
in bank burrows.

On Putah Creclk therc were 3 damg within the first mile above Ragg Creek;
one of these dams, the construction of which apparently had been beguun only
recently, was unfinished (fig, 23). According to Mr. Sidwell, this dam was being
built where a large destroyed dam had heen silmated in 1935, Jndging from the
amount of recent activily, it appoared that 8 beavers lived on this part of Putah
Coreck in 1940, About 1 mile farther upstream a group of fresh eutiings around
soveral deep pools suggested the presence of 3 animals.  About 2 miles helow
Monticelle a colomy of 4 beaverz was fournd, These animals had built a dam 30
teat long and more than 4 feet high, At one end it was anchored to a plece of
wire hog-feuring that had been strung serosg the creek ¢ hold livestoek, The
dam was constructed of willow and cotlonwood Iilmbs, mixed with axe-cut pear
tree trimmings that apparently had been dumped into the creek botiom by
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Fua. 25, A partially eomiteted beaver dam at the site where a large dam was
loeated prior to itz destruction by high water i the winter of 1435-40. Putah Creelt,
Napa Countly, July 31, 1944,

ranchers. About £ miles below the mouth of Iagg Creek 5 beavers had been cutting
on willow and cottonwood lrees; also, one small red-bud {Cercis occidentalis)
had Dbeen ent by these animals, No duwms wore found at this colony.

In 1938, 9 additional golden beavers were releazed on Putah Creek about 7
miles above Montlicello,  Seattered fresh eunttings on willows were found along this
part of the stream in 190, but no indication was foond that ihe beavers had
become permanently established, 1t was ussumed that the origiual 9 animalg
wore present thore in 1940,

Fittlejohns Creelr Colony: In 1938 Leland Drais of the California Highway
Patrol, under the supervision of the California Division of Fish and Game planted
a total of 7 golden beavers on Litilejohng and Ilock ereeks, about 8 miles above the
junetion of these streams, or ahout § miles above Farmington, in Slanizlaue County.
llach planting site wus at an elevalion of nhout 140 feet, Aceording to Drais
the beavers planted on Rock Creek abandoned that stream and apparently crossed
to Littlejohns Creck, which carried a larger flow of water. In 1939 Drais zaw 6
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young beavers on Littlejohng Creek near whers the animals were released, An
examination of thiz stream in 18940 revenled fresh sign of 10 animals at seattered
places for 8 miles upstrenm from a point 1 mile above Fugene,

Additional Colonies: Since writing the above, it hayg been learned that, in 1939
or 1940, golden beavers were introduced into Spring Valley Lakes, San Mateo
County, ®an I'ablo Reservoir, Contra Costa County, and Golden Gate Park, San
Francsce County, The sites of these introductions were not visited and the fate
of the animals released there is unknown.

FUTURE OF BEAVERS IN CALIFORNIA

Native beavers at present exist in limited numbers over most of
their former known range. With proper protection and management
it should be possible to inerease the population in these areas to a point
where a limited number of pelts could be taken annually, HEven with
proper management it is doubtful, however, that the number of beavers
can ever be inereased to a point comparable with that which existed
before the State was settled by white men. Any successful management
plan would of neeessity involve adequate protection of the animals and
gsome type of compensation for private landowners on whose holdings
the colonies were located to offset the inconvenience that the animalsg
frequently cause, This eompensation could probably best be provided
by allowing the landowner or his agent to harvest pelts. Tn nerthern
California many of the suituble beaver habitats are on private lands,
and in the Great Valley all of them are, so that unless the landowners
are allowed to reap some bencfits from the presence of the animals to
offset the harm that they may do, it is unlikely that the beaver popu-
lation there will ever increase mueh. Increase is especially unlikely in
Modeoe County, where most of the heaver habitats adjoin farmed lands.

In eentral California there is room for a eonsiderable expansion of
the beaver population along the main rivers, althongh here again the
beaver’s role in the economics of asriculture might make a large popu-
lation undesirable in some places. With a few exeeptions, however,
heavers In the valley streams do not seriously interfere with agrieul-
tural enterprises, This is because most of the irrigated farm lands are
not immediately adjacent to the streams. Water for Irrigating snch
Jands as a rule is taken fron the streams at points far above the ranches,
and the ditches usually are unsnited for heavers,

There is sufficient suitable habitat in the delta area to support a
congiderably larger population of beavers than lives there now. How-
ever, because of the potenfial damage that beavers may do to the levees,
it probably would be undesirable to allow them to inerease there to a
point far bevond their present numbers.

In southeastern California the greatest potential beaver range is
along the Colorado River, This stream affords suitable habitats for
several limes the number of animals that now live along its banks,
Aliso, beavers living there would, in genergl, not interfere with agri-
culture. It appears that it would be undesirable to allow the beaver
population to inerease materially in the Tmperial Valley, because most
of that area is intensively farmed.

The meadows and streams in the Sierra Nevada, where native
beavers were never known to occur, probably comprise the most exten-
sive habitat for beavers in the State. Although the area of habitat
sunitable for beavers in the Sierra Nevada is undoubtedly less than in
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the mountains of some other states, there are nevertheless many areas
‘where heavers probably could establish themselves suecesstully. This
is especially true in the northern part of the Sierra, where meadows and
streams supporting aspens and willows are more numerous than in the
southern part of the mountain range, Deavers living in the Sierra
Nevada wonld usually not interfere with agrieulture, because most of
the suitable habitats are in Nafional Forests. With proper manage-
ment it may be a relatively easy matter to lncrease the population of
beavers in the Sierra Nevada 1o a point where the animals would fur-
nish a substantial inecome through the sale of fur, and also would aid
materially in the control of erosion and rapid run-off,

The Coast Range uorth of San Franciseo Bay also has beaver
habitats, but becanse most of the streams there tend to be exceedingly
steep and rocky, and meadows are relatively few, the number of such
habitats is few. The Cosst Range south of the Golden Gute is gimilar
to that to the north as regards topography, but the more arid climate
and the seasonal nature of the streams wonld seem to make this range
of mountains generally unsuited for beavers.

RECOMMENDATIONS

In formulating a poliey for dealing with the beavers of California,
and in putting into effect a management plan for these animals, decision
must he made on several points. Tlpon some of them a satisfactory
amount of first-hand evidence has been accumulated. On other points
the evidence 1s regrettably meager. The views formulated on the basis
of this evidence and on information otherwise obtained have changed
from time to time in the past and in expressing certain of them here I
reserve the right of chauge in the future. As I now see it, when a
poliey for dealing with the beavers of California is formmlated and
when a management plan is put juto effect, the following aims should
be kept in view:

Aims

1. On a long-time basis so handle the beavers that they will yield a
maximum return for the eitizenry. at large.

2. Take pains to preserve pure racial stock of each of the three
kinds of California beavers in its native range beeause of the future
potential, and now even unthought of, values that are inherent in any
kind of native wild vertebrate animal,

3. Provide for harvesting a crop of fur by private trappers and
provide for distributing on private and public lands the benefits to be
indirectly obtained from the presence of heavers as comprised in their
lessening of rapid run-off in streams and their promotion of a growth
of beneficial plants and animals in the ponds and meadows.

Practices to be Avoided

1. Do not introduce cne kind of bheaver into the range oceupied by
another native kind.

2. Do not introduce a kind of beaver into an area adjacent to that
oecupied by a different native kind if there is any reasonable possibility
of the two kinds nltimately meeting.
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3. With Shasta heavers and golden beavers now oceupying so small
a fraction of their original ranges, special care should be exercised to
use only methods and means of trapping and handling which will injure
a minimum number of the animals and thus allow the maximum num-
ber to be transplanted.

4. Avoid any system of removing beavers from an area where they
are a nuisance that will prejudice persons against beavers in instaneces
where the animals are neutral or beneficial to man’s interests.

Suggested Procedure

1. Reestablish each of the three races of native beavers over as
much of their former ranges as is dcemed desirable for man’s best
gl WM‘*”
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Fig 26, The Bailey Live Beaver Trap with captured Shasta beaver, August 28, 1940,

interests, after carefully considering the probable immediate and future
economie aspects involved.

2. If, in introducing a race into an areaw adjacent to that oecupied
by a native kind, there is any reascnable likelihood of the introduced
animals nltimately spreading info the range of a native race, introduce
the race whose native range is adjacent to the range where the irans-
plantation is to be made,

3. In trapping live beavers for transplanting, use a type of trap
that will reduece to a minimum the chances of injury to the animals,
such ag the Bailey trap (fiz. 26). These traps should be visited by the
trapper every few hours through the night to prevent the eaptured
animal’s injury or death through exposure or drowning. See Couch
(1937) for information on methods of trapping and transplanting live
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beavers, No fewer than 4, and if possible 6 or more, beavers should be
introduced at each planting site. Sinece there is evidence that beavers
may not be monogamons (Grinnell, Dixen, Linsdale, 1937, p. 681),
there should be as many, or more, females planted as there are males.

4. In some inslances where beavers are doing local damage, instead
of trapping the animals it might be desirable to cause them to move of
their own accord from the place where the damage is bheing done. For
this reason an effort should be made to learn methods, other than trap-
ping, of discouraging beavers from living in places where they are
undesirable,

5. An essential part of any management plan for beavers involves
making known to landowners the value of the animals to the publie
and to the individual. This is only a natural part of presenting a fair
and relatively complete picture of the heavers’ activities, especially in
areas, as for example in the delta, where they cause damage. There

“the gystem of Issning permits to a few individnals to trap beavers may
result in overemphasizing the undesirable features of the animals’
activity. To Nustrate, if one of these trappers depends, as a means of
livelihood wholly, or even in part, on selling the fur of trapped beavers,
or even if his job is on a salary basis for the pnrpose of removing only
the animals which are causing damage, he may cause landowners to
take the aftitude that heavers are harmful, when in fact it previously
had not oceurred to them that the heavers were doing damage to their
property. Indeed, it seems that under this system the landowners arc
apt to take the view that beavers are harmful when the animals are
neutral in their effect, or in some instances beneficial.

6. (a) Should it turr ont that beavers already introdueed into the
Sierra Nevada demonstrate the feastbility of propagating them in this
area, it is recommended that animals for future plantings be obfained
from stock burilt up from the nneleus of Shasta beavers still found in
California.

(b) It is recommended also that any introductions of Shasta
beavers in the Sierra Nevada he made where there is but slight likelihood
of their cxtinetion through dilntien, namely through cross-breeding with
other kinds of beavers.

() If the Shasta beavers suceeed as well as other kinds of beavers
already introdueed in the Sierra Nevada, the latter (ounf-of-State) ani-
mals in a given watershed should be harvested as a fur crop down to, and
including, the last individual. After a lapse of time sufficient to permit
the wildlife technician to satisfy himself that no foreign stock remains,
the stream should be restocked with native beavers.

(2) A program looking to this end should be inaugurated at onece,
beeause in the first place if henefits are to be gained through the establish-
ment of beavers in the Sierra we should begin reaping the benefits as
soon as possible, and secondly, if the out-of-State beavers (frem Idaho
and Oregon) now living in California increase in number, they conld be
more easily replaced now than later.

7. The study here reported upon indicates that there is considerable
habitat within the range of the golden beaver now unocenpied. In
much of this habitat it is jndged that the beavers would cause little or no
nconvenience and would yield a valuable refurn in fur. In these areas
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it seems that animals should be released. Two such areas are the upper
part of the Stanislans River near Oakdale and the ox-bow lakes adjacent
to the Sacramento River near (Chico; ranchers in each of these areas
have expressed their desire to have beavers introduced there, and all
were willing to give the introdueed animals protection.

8. Within the range of the golden heaver the largest population
exists in the delta, the area where the animals cause the most damage and
inconvenience. There are, therefore, two reasons for removing beavers
from the delta region: first, to lessen damage, and secondly, to provide
breeding stock for the other areas. To a limited extent the same policy
could seemingly be applied in nor‘rht-astem ('alifornia in the range of
the Shasta beaver,

9. The Sonora beaver is now generally, cven though sparsely,
distributed over the uvailable habitat. Increase in the number of
beavers there would seem to require, not transplantation, but proteetion
of the existing stock, whereupon it is thought that now unnoecupied
habitat would soon be cceupied by natural movements of the animals,

10. Protection of the kind that ig afforded by general recognition,
on the part of the public and landowners, of 1he desirability of shielding
beavers from molestation by poachers, wonld be an important, and
necessary, faector in suceessfully propagating the golden and Shasta
heavers.

11. Effective protection of this kind obvicusly is to be expected in
farmed areas, where beavers offen are a nuisance to the ranchers, only
if the landowners have the opportunity to ghare in the benefits conferred
by a sizable population of beavers through harvesting the fur from a
part of the annual inercase, This is a necessary feature of any arrange-
ment for effectively restoring and maintaining fhe beavers in farmed
areas. Furthermore, the most complex part of the legal strueture
needed to put a program of this kind in operation already exists. The
trespass law of California provides the Iandowner with the right to
exclude from his premises all those who would eompete with him in
harvesting the c¢rop of beaver fur. The part of the legal structure
which yet needs to be set up is that providing for an agreement hetween
the landowner and a representative of the State Division of Fish and
(ame which allows the landowner to take for fur a part of the annnal
inerease when both he and the representative of the State agree that
the population warrants a harvest.
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it seems that animals shouid be released. Two such areas are the upper
part of the Btanislans River near Qakdale and the ox-bow lakes adjacent
to the Sacramento River ncar Chico; ranchers in each of these arcas
have expressed their desive fo have beavers introduced there, and all
were willing to give the introdueed animals protection.

8. Within the range of the golden beaver the largest population
exists in the delta, the area where the animals cause the most damage and
inconvenienee, Therc are, therefore, two reasons for removing beavers
from the delta region: first, to lessen damage, and sccondly, to provide
breeding stock for the other arcas. To a limited extent the same policy
could seemingly be applied in northeastern (falifornia in the range of
the Shasta beaver.

9. The Bonora heaver iz mow generally, even though sparsely,
distributed over the availauble habitat. Tnecrease in the number of
beavers there wonld seem to require, not transplantation, but protection
of the existing stock, whercupon it is thought that now unoccupied
habitat would soon be oceupied by natural movements of the animals.

10. Proteetion of the kind that is afforded by general recognition,
on the part of the publie and landowuers, of the desirability of shielding
heavers from molesfation by poachers, would be an important, and
neeessary, factor in suecessfully propagating the golden and Shasta
beavers.

11. Effective profection of this kind obviously is to be expected in
farmed areas, where beavers often are a nuisance to the ranchers, only
if the landowners have the opportunity to share in the benefits conferred
by a sizable population of beavers through harvesting the fur from a
part of the annual inercase. This is a necessary feature of any arrange-
ment for effectively restoring and mainfaining the beavers in farmed
areas. Furthermore, the most complex part of the legal structure
needed to putf a program of this kind in operation already exists, The
trespass law of California provides the landowner with the right to
exciude from his premizes all those who would eompete with him in
harvesting the crop of beaver fur. The part of the legal structure
which vet needs to be set up is that providing for an agreement between
the landowner and a representative of the State Division of Fish and
(Game which allows the landowner 1o take for fur a part of the annnal
increase when both he and the represcntative of the State agree that
the population warrants a harvest.
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