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MRIHODS OF INVIESTIGATION

The information contained in this thesis was obtailned
from the following sources: (a) From published and un-
Published reports in which crop damage by wildlife was
mentioned or from material that dealt with the management of

deer and waterfowl; (b) from the files of the Imperial County

Game Depredations Committee; (c) from the deer damage
records and file of Dr. racy I. Storer, Professor of
Zoology for the University of California at Davis; (d) from
the files of the Department of Natural Resources of the
California State Chamber of Commerce; (e) from the files of
the Agricultural Committee of the San Francisco Chamber of
Commerce; (f) from deer damage shooting license tag returns
furnished by the Bureau of Patrol of the California Division
and Game; (g) throuch the medium of questionnaires

of Figh

Sent to Agricultural Commissioners, Farm Advisors and Game

Wardens throughout the state; (h) from attendance at the

Pacific Flyway Biologlst meeting and the Fifteenth Annual
Horth American i7ildlire Conference held in San Francisco in
liarch, 1950; (1) from personal interviews with officials of
the State Department of Agriculture, Farm Advisor's office,
Califoprnia Division of Fish and Game, Nevada Fish and Game
Department, U. S. Fish and WwWildlife Service, with the chair-
man of the Game Depredations Conmittee, farmers, and with
Sportsmen by discussing this problem at sportsmen's club

Meetings, (j) from personal observations of the writer which
- 3
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included an experiment to determine the amount of damage to
& pastureland in San Joaguin County by waterfowl, and by
frequent trips to many areas of northern and central
California including the winter range of the Interstate Deer
Herd in }iodoc County, the Capay Valley in Yolo County, the
Tule Lake Wational Wildlife Refuge in Siskiyou County, the
Grey Lodze State Waterfowl Refuge, the "Butte Sink" and the
"Colusa-trough" in Colusa and Butte Counties and other areas
Vhere crop damage by wildlife was in evidence. Iliore than
3500 miles were traveled by the writer in securing the data
The data so gathered, the conclusions based

for this study.

thereon and the authorities cited are contalned in this

thesis.




T IRODUCY TOH

''ne problem of crop damage by wildlife is not a new
one in California, but it has assumed a role of major
economic importance only during the last few decades. Since
this problem was first encountered in California, it has
steadily increased in size and scope, until today in many
areas of the state it is an important economic problem of
the farmer; a pressing managernent problem for the biologists
and wildlife btechnicians of the California Division of rFish
and Gams; a constant challenge to the gamne management agents

of the Federal Fish and Wildlife Service; a great concern of

the State Department of Agriculvure and the State Chamber of

Commnerce: and of great interest to many California s ortsmen
s O Y p

and conservationistse

Although there are many who feel that competition

between wildlife and agriculture is comparatively new, the

records show it to be of ancient origin, and of world-wide

vhen man learned to till the soll and to keep

domestic flocks so that he migzht be assured of a more stable

distribution.

Supply of food, the wild creatures that were accustomed to

Teed upon these animals and plants soon learned that man's

activity made available for them also an adequate food

hen could be termed crop depredation in all

Supply. This t©

its simplicity.
In California, crop damage by wildlife probably

practices of the early

started with the initial farming




Spanish misgsionaries and settlers who later taught the

native Indians how to grow cultivated crops as a sunplement
to their natural diet of wild plants and animals. ™When the
Spanish first settled in California they brought with them
exotic seeds from their own country as well as of others.

As the population increased more land was utilized. At this
time the damage by wildlife was probably limited to a few
birds, small mammals such as rabbits, squirrels and other

rodents. The earliest records of any depredation in

California were written by the Spanish Padres who founded the

early California missions and had planted a few flowers,

fruit trees and vegetables. These padres noted that small

mammals and birds were also living off these plants, but were

not doing serious damage.

In 1848 gold was discovered in California. The follow-

ing years brought thousands of gold-hungry men and women

into this land. Some found their fortuns but many more did

not, A large part of these new settlers became a nucleus

for the larse population of farmers that soon sprang up in

Califopnia. More land was soon dedicated o the growing of

food crops as water was drained from the wet lands and

brousht to the arid lands; rorests were replaced with
Vineyards and orchards 1in many parts of the state. The

are obvious. Ths natural habitat

results of these practices

for wildlife was decroased as was the available supply of

natural feede.
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Iliany of our native creagtu £ i
selves to the inroads madg bfezisggigegou paIugt ohem-

. v Ci man. Some
retreated.fartaer bacic into the hills and primitive
areas, while others declined in numbers or disappeared
fror Lthe scene entirely. Bubt on the other hand we find
certain species that found the food and shelter afforded
by man to their advantage; concentrated fields of hiﬁﬁly
bred native plants and exotics from other countries ﬁéve
procduced for them food supplies more abundant and more
attractive than vere the hardy native species of ﬁlants.
These species have lived and thrived, and it seemg
probable that many of them are more abundant today than
they were in years long past. (Neff, 1949)

As the numbers of acres under cultivation increased,
So did the competition between man and wildlife increase.
In some areas of the state these increases were almost in
direct proportion to each other.

Crop damage in California 1s acconplished by various

species of marmials and birds. liost of the damage, however,

may be summed up as follows:
Annual destruction of lettuce in the Salinas-

L.
Watsonville area by large numbers of horned
larizs, Otocoris alpestris actia Oberholsters.

2, The debudding of apricot and almond trees by
linnets, Carpodacus mexicanus frontalis (Say).

z. Annual damage to cereal crops in the San Joaquin

and Sacramento Valley by blackbirds, Agelaius
Agelaius tricolor

phoeniceus californicus Welson,
cyanocephalus (Wagler) .

( Audubon) and Euphagzus

4., Annual damage to rice, grain, truck and pasture

crops in the Tule Lake area; and in the

Sacramento, San Joaquin, and Imperial Valleys by




xill

resident and migratory waterfowl.
5. Damaze by rodents to field and pasture crops and

to young orchards and vineyards throughout the

states

6. lielon damage by coyotes, Canis latrans estor
Iierriam in the Imperial Valley.

7. Annual damage by wild pigeons, Columba fasciata

monilis Vigors, to orchard and truck crops.

e Damage by rabbits, Lepus and Sylvilasus to

fields and pasture crops and to young seedling

trees and vinese
O0docoileus hemionus columbianus

9. Damage by deer,
(Richardson) and Odocoileus hemionus hemionus

(Rafinesque) to field and pasture crops, orchards

and vineyards.

Of these nine general wildlife groups, deer and

waterfowl do a large part of the annual damage in the state

today. Crop damage by these wildlife species present an

eVer-increasing challenge to the ability of State and
Federal agencies to coordinate their management plans for a

three-fold purpose: TFirst, the complaints of the agri-

Culturalist must be met; secondly, the demands of the hunter

and the conservabionist must be satisfied; and third, the

Dopulation of these Same specles must be maintained at a

safe level even after meoting the demands of the first two

&roups mentionede
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CROP DANAGE BY DLUR IH CALIFORNIA

It is difficult to say exactly when crop depredation
by deer began in California, but it may be assumed to have
started when man first planted hls crops within natural deer
habitats. It is a well established fact, however, that
Since its early beginning, the problem of deer damage has

been on a continuous and rapid increase.

By 1920 the deer damage problem had become a serious

economic threat to California's rapldly expanding agri-

cultural industry. Barly surveys of deer damage were made

by the U. Se. Forest Service and the California Farm Bureau

Pederation. In 1930 the California State Chamber of

Cormerce set up a Game Depredations Study Committee to
determine the extent of crop damage at that time. (True,

1932) A sub-committee on the survey of deer damage in

California was headed by Dr. Tracy Storer who was assisted by

Gordon True, Jr. and Stanley Piper. The findings of these

men hsve been used as & starting point for the writer's own

Study concentrating on the deer damage problem from 1932
2

until the present time. Part of the information obtained

from deep damage reports was compiled by Dr. Storer who has

long been an authority on this probl
Storer has kindly turned this data over to the writer for

em in Californias. Dre.

analysis and partial jnclusion in this paper.

whis problem 18 not a simplo one and therefore not
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easily solved. It may be considered unique in the respect
that it involves a ;reater variety of interests and covers
a greater land area than any other form of wild game damage
in California with waterfowl dama-e a close second.

V/ith a great number of people representing many in-
involved in the oproblem of deer damage, the

terests being

evaluation of damage and control measures has become highly

controversial. It is the purpose of this paper to present

the basic conditions underlying damage by deer to show the
zeneral picture of damage in the state; and to relate it to
what has happened in the past, with possible recommendations

for more permanent relief of this problem in the future.




THe HATURE OF DAIAGE BY DILR

There are many types of damarze by deer in California.
The type of damage depends upon the type of crop dameged.
For the salie of clarity the writer has divided this section

Into specific crop types.

Orchard: 'T'he greatest amount of damage to fruit trees occurs
during the first one to three years arfter planting, since,
during this time the deer are able to reach the tender
terminal shootse. If the young trees can be given protection
until the main branches are out of reach of the deer, damage
to orchards would be reduced considerably, and damage to
olcer trees is practically negllgible in comparison. If
these shoots of the young trees are destroyed the first

time, the tree suffers a serious setback, but the leaders

nay grow out again later in the season. If they are again

destroyed, death of the treo is a cormon result. (True,

1932, . 143) Hven if the tree survives, there are many
s - [ ]

things to consider in estimating the amount of damage. In

1948 the Pomological Society of the State of liaine presented
a fairly complete method to use in evaluating deer damage to

orchards. For example, each side branch that is injured, up

to a limit of five sultable for major scaffold limb develop~

ment is scored as 10 percent damage .
o 50 percent loss for trees over one year.

A damaged leader may

be scored up

Une-yegr whips may be scored 100 percent loss. When it is
J ' *
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necessary to replace a tree, production is delayed for the
number of years of age of that tree. For example, a two-
vear tree in the orchard that is totally lost means two
productive years lost to the grower. Trees of bearing age,

and which are in production, are given special consideration

based on the following points:

le BBxtent of area damaged.

2. Actual loss of crop
5. Loss of leaf surface and frult spurs

that may affect the future crop.

"he total damage then would be as follows: (Rockwood, 1948,

Pe 26) le ‘Pree COSBtLessceoncee A
2e Plan‘bing COSteveses B
3. Operational costees C

4. Production losSSe..ee¢_ D
fotal Loss=A+B+C+D

llany farmers reported losses of fruit eaten by deer. In

Tuolumne county, orchard men report that deer eat the

peaches and spit out the pitse. In some cases the ground

may be found literally covered with the pits of peaches

after a night raid by deer. In many areas of California

such as the Napa Valley, Santa Clara, Sonoma and Santa Cruz

Counties where prunes are grown in large quantities,
farmers report that although the deer do not eat many of the
prunes off the tree, they eat the windfalls which are jusi
as valuable. Other types of damage occurring to orchards
include the girdling of trees by male deer, while polishing
their antlers. This type of damage is not great, however.

Deer damage cibtrus opchards by killing small trees, eating
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Almond trees damaged by deer in Capay
Valley, Yolo Countye. Note complete
defoliation of lower branches. Photo
by H. A. Hjersman, August 10, 1949.
(Courtesy of California Division of
Fish and Gane)
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the foliage of trees of all ages, and by brealiing branches
with their antlers. The fruit of citrus, avocados, and
olive trees are not considered as very palatable to the
deer, while the fruit of the apricot, cherry, peach, pear,
apple and prune trees are eaten in many cases where deer can
reacn them, or if they have fallen on the ground. The nuts

of almonds are eaten some, while walnuts are rarely takene.

Truck Crops: Damage to trucl crops include many varieties

of plants, see fige , as does damage to orchard crops.

llost truclz crops are damaged by the deer eating the plant

themselves, from the time when the plants first make their

anpearance until the crop matures. Deer prefer sating the

Young plants rather than the mature fruit or vegetables.

In many cases the damage occurs from the deer trampling the

Plants by walking or wallowing on them as well as eating
them. Tn the case of strawberry fields, the damage 18
Caused by the deer walking in between the rows and thereby

i
breaking the innumerable runners sent out by the "mother

This reduces the yleld of young plants with a con-

Plants.,
(True, 1932, p. 144) The

Sequent reduction in revenue.

i H
damage to truclz crops in general only affects that season’'s
Crops.

o vineyards is a combination type of

Vineyards: Damage ©
nal shoots of the young

doamage. The Leaders or younlg termi

plants as well as of the older plants are eaten. When the
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. Figure 2.

Grape vine showing complete pemoval
of leaves and some damage to berries.
Vineyard of Guiseppe Luchesi, north-
west of Yountville, Napa County,
California. (Photo by courtesy of
Dr. T+ I. Storer and taken by him

October, 1930)
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vine is defoliated by deer there is a loss of production for
that year, and if continued defoliation occurs, the vine may
die, or be stunted seriously enough to render it useless
8Conomically. See fig. 2. If the vines are defoliated in
the spring, the flower cluster is destroyed and the crop
for that year is destroyed also. If the vineyards can be
brotected during the early part of the growing season, ser-~
lous damage may be reduced, because as the leaves of the

Vine become mature, and perhaps less palatable, deer damage
’ I P) g

from vine defotliation decreases considerably. Defoliation

does not stop entirely and may be evidenced through the

éntire sumrer and early avtumn months. The grapes (berries)

are saten by deer through the entire growing season until

the grapes are finally harvested in the fall. See fig. 3.

Yany ranchers state that deer seem to walk through a
Vineyard taking a mouthful of grapes from one vine after

another, not stopping at one vine to obtain their evening

Or morning meal, but eating more or less on the move. Other

Observations indicate that deer prefer the more tendef part
Of the grape-bunch and nip off the bottom ends of the bunch,
leaving the top part of the bunch un-marketable in many
cases. {hen vines are defoliated by deer earlier in the
Summer the remaining berries, if not eaten by the deer, wiltl

be sun-burned and their growth will be stunted or they will

Shrivel up entirely, thus there is a definite crop loss in

8ither instance.



rries and

Figure 3. Grape vine showing severe damage bo be
( Photo

the partial defoliation of the vine.
courtesy of Tracy I. Storer)
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Portion of vineyard in Napa County showing how
natural habitat was replaced by an agricultural

crop, resulting in groups of vines eaten back
or killed by deer. (Photo courtesy of Tracy I.

Storer)
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forage Crops: Danmage to crovs such as alfalfa, clover and

other pasture crops is sinply a matter of deer renoving
feed that could otherwise be used to feed catitle or sheep.
In some areas deer annually remove tons of alfalfa and other
hay crops and farmers have had to abandon the growiﬁg of
such crops until they could bulild adequate fences to pro-
tect themselves and their crops. It is the opinion of the
writer that deer will not do extensive damage to other crops
as long as they have access to pasture crops, particularly
alfalfa and clover waich is kept in an attractive condition
by irrigatione A rancher visited during this investigation
in Lake County said it was unwise for a man to plant alfalfa
in an area where large numbers of deer wele present unless
ne erected an eight foot high deer-tight fence and patrolled
i1t well during the dryer months, as the deer would search a

long time to £ind a hole in the fence which they could

Squeeze through to get to this "ice cream plant.

Coreal Crops: Deer damage wheat, barley, oats and other

grain by eating the heads of the grain before the grain
walking and roll-

matures, and by knocking the grain down by
ing in it. Damage occurs mainly when the heads of the grain
are green and contain a great deal of moisture. After the
grain matupes and becomes dry, the deer turn to other crops
Or even peturn solely to thelr natural diet. This type of

damage is not extensive as most of the grain grown in
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California is grown in areas wvhere deer populations are Llowe.

Flowers, Shrubs, and Gardens: In counties such as Alameda,

Contra Costa, and larin where there are large numbers of
deer living in thickly settled areas, many complaints are
Teceived from owners of private homes and nurseries. The
deer in this area have become semi-~domesticated in a sense
and will approach private gardens in broad daylight to ob-
tain a meal of flower blossoms, rose bushes, hedges, shrubs,

gladiola tops, beet and turnip tops, lettuce and anything
they may find to their liking. In some cases damage was

done by deer tramping over newly planted lawns. Areas like

thig

ing it
human population is too neavy to allow the hunting of deesr
Today these areas

are unique in that most of the land is posted '"mo hunt-

and in the areas wnere such signs are not posted, the

during the legal hunting season.
constitute a large part of the deer damage problem.

ﬂEzgeries and Forest Plantations: Some damage occurs to the

Young shrubs, flowers and young trees that are being grown
Here as in

by commercial nurseries for sale to the public.
the private gardens, damage consists of the deer eating the
tops ofr the flowers, eating the leaves and small branches
of the young trees and a general "ppuning® by the deer 1s

done to most of the shrubs such as Veronicas, Buddleia,
Abelia, Cottoneaster, Pyracantha, Loganberries, Black=-

berries, Roges and others. In some parts of the state
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damage by deer is an annual occurrence on cultivated seediL
ling forest plantations where attempts are being made to
establish adequate watersheds and to reforest logged off and
burned over arecas. This damage consists of the deer eating

the tips off the trees and off the small branches. Accord-
ing to a report by True (1932) damage also occurs by the

deer trampling and rolling and by making runs through the

forest plantationse. In some instances, these plantations

are so thoroughly damaged that the entire area must be re-

plantede.

Competition Between Deer and Livestocks: In many areas of

California competition for natural pasture and forage exists

between deer, sheep and cattle on National Forest grazing

areas and on private land. In these areas where livestock

and deer include the same plant species in their diet,

able food supply to

ranchers claim that deer reduce the gvaill
e the

such an extent that it is necessary for them to reduc

or to increase supplemental feedinge

Naturally the farme:x does not want to take either of these

nt is registered with the calif

hunber of Livestock,

ornia

measures and a complal
However, it is rather gifficult

Division of Fish and Gamee.
e species and this

a done to grass and brows

to estimate damag
Tn a few areas of the

t often recordede.

type of damage is no
ncge of the snterstate deer herd

State, such as the winter ra

the combined feeding activities of both

in Liodoc County,
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:le deer and cattle have resulted in severs damage to many
parts of this range. Damage to the native browse species in
this area increased to such an alarming extent that in the
fall of 1945 a cooperative study of this interstate herd and
the range it occupied was befun. This herd spends the
Summer in Oregon and migrates into California for the winter.
Because of this the Oregon CGame Commission, the U. S. Forest
Service and the Californla Division of Fish and Game are
vorking together to prevent range destruction as was
exemplified by the Kaibab deer herd in Arizona, where the

population of deer increased to such numbers that the native

browse and grass species were permanently damaged, and deer

died from starvation by the hundreds. This Interstate Deer

Herd Committee is also trying to benefit by the episode of
the lmrdert!s Creelk Basin in Oregon where multiple use of the
range resulted in a serious problem area due to excessive

nunbers of Geer and livestock and an accompanying increase

in ranse depletion (Einarsen, 1947). Studies of other

Problem areas in California are now being made under the
Supervision of Dr. Starker ILeopold of the University of

Califorpia with the cooperation of California Division of

FiSh and Game.



DAIAGE '"'RENDS

Today crop damage by deer is reported on almost all
Crops grown either cormercially or non-commercially in the
states See Table 1. In addition to this 1list True (1932)
found that persimmons, olives, cabbage, beets, cauliflower,

Celery, artichokes, vetch, timothy and sudan were reported

a8 being damaged in a lesser amount.

Although the amount of damage on certain crops has

decreased one year and increased the next, the most damage

has occurred steadily to orchards. See Graph L. and 2.

In 1930-31, True (1932) reported damage on orchards at the

top of the list, with truck crops second and forage and

Vineyard crops almost tied for third place. From 1932 until

1836, orchard and truck crops held their respective positions

at first and second, but the damage to vineyards exceeded

the damase to forage crops. By 1938 damage to vineyards

moved into second place and damage to truck crops moved to

Yhirg place as is shown in Craph 1. Reliable figures are

Not available on the type of crop damaged by comparison
from 1938 until 1944; however, from 1945 to 1949 reports

Show that damage Lo vineyards has moved up and is now

Challenging orchard damage for first place on the list. GSee

Graph 2,
The total amount of crop damage reported has been

inCreasing at a more rapid rate durlng the pagt decade.
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See Graph 3. This parallels the rapid increase of human
population in California; and the two no doubt have a very

close correlation. Damage is no doubt cyclic as well as

Sseasonal in nature, but the general trend 1is ever upward.
There is a strong possibility that deer damage will be high
again this year as the population of deer is still increas-

ing and agricultural practices are likewise increasing to

meet the demands of our growing human populatione.

Tn refervence to Table 1, it should be added that in

certain residential areas where permits to kill deer that are

damaging crops are not obtainable, large numobers of deer
have been causing damage to gardens, shrubs and flowers and
to seedling trees and to nursery stocl. Phis damage is not
included in this table. It is being at least temporarily
solved by bthe removal of larse numbers of deere
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TABLE I

CROPS DAIIAGED BY DoZR I CALIPCRITIA AS N
A ettt COLPILE
IROL 4,486 DEER DAIAGE KILL RTPORTS FHLED

(1952~1938 & 1945-1949)

pr——

Iype of Crop Damaged Mumber of Reports

ORCHARD:
CLlErus8 w = = = = = = =@ = = @ = = « = = w = = = = 364
Prune - = = = = = = = = = = = = = = = = =@ = = = 320
AIMonG8= = = = = = = = = = = = = = = = = = = = - 275
ApPPlES = = = = = = = = = = = = = = = = = = ~ -~ 73
PEADS~ = = = = = = = = = = . - - === == 65
WalnutS= = = = = = = = = = = = = = =« = = = = - = 30
Cherpi@S = = = = = = = = = = = = = = = = = = = = 42
AvVOoCados = = = = = = = = " = = = = = = = =~ @ - = oy
PeacheS= = = = = = = = = = = - = = = = ~ ~ = = = 20
Apricots = = - = = = = - = - - - = = - == - - - 18
Total = - -~ 1234
VINEYARDS:
All Varieties- = = = = = = = = = = = = = = =~ =~ = 893
TRUCKX CROPS:
Momato8s = = = = = = = = = = = = = = = = = = =-= 65
Beanse = = = = = = = = = = & = & &=~ °=5<s=- 42
CorN = = = = = = = = = - == -~ ===~ =s====-° 30
ilelong = = - - - =~~~ - =~ ==========7¥ 19
Strawberries - = = - - =~ -~ ~- === "= =~ "= 17
Squash = = = - = - = ===~ =="=~°=-=-==-=-"=- 14
Potatoeg = - = = = = -~ -~ - -2 ~-~====-=="="7 9
Caprpob8m = = = = - = = === =====-~==°=7 7
Tettuce- - - - - - - - -~ = -~ = -~ ====-="=" S
Raspberriesz I - ; """""""""""" 2?
U 1 misge) = = = = == =~ === ~=-"= ===
Truck Crop Total - - - T35
IIISCELLAINEOUS:
Gapdeng— = = = - = = = =" - =-"- =% " "~ _"_ 89
Cultivated seedling trees & nursery stock= = = = 76
Flowepg— = = = = = = = ===--=-=--==-~=-"~~-"~" 24
Smrubs - - - ----TIIIIIIIIIII01 5
Chestnuts- - Total - = - 515
PASYURE CROPS: GRAIN:
M teean 2L 143 A o w = m—mmmm 18
Clover-- - - 16 gagley """""" - 1§
abSe = = = ==~ - -
U fotal -~ - = 58

Haym = = = -

W




LXTEHY OF DALAGH

The two sub species of deer found in Californis are

the Columbian black-tailed deer Odocoilleus hemionus

Columbianus (Richardson) and the iule-talled deer

Odocoilleus hemionus hemionus (Rafinesque)e. The range of

the two sub species is aporoximately 80,000 square miles op

Sl million acres which is slightly more than half of the
state. In 1930 and 1931 deer damage occurred in forty-three

out of fifty-eight counties. 1hose counties having little

or no difficulty were Del Worle, ILassen and Plumas to the

north; Sutter, in the Sacramento Valley; San Joaquin,
Stanislaus, llerced, Kings and Kern, in the San Joaquin

Valley; San Francisco and Contra Costa, in the San Francisco

region; NMono, Inyo and Alpine, in the southern Sierras; and
Imperial County in the far south. (True, 1932,pp. 137-38.)

See Iap l. Today the area of damage 1s somewhat extended

and damage has been reported in the above counties to a

greater extent and has been reported to two more counties,

Contra Costa and Lassen counties. The probable reason for

damage not occurrlng to any great extent in some counties
18 two~fold. The first being the fact that in many areas
deer are very scarce where crops are grown, such as in the

ramento valley, in the north and central

San Joaquin and Sac
ne Imperial Valley in the south.

part of the state and in t
The second fact 1s the reciprocal of the first, that 1s
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there are many areas of %he state where no agricultural
¢rops are srown such as the hlgh mountain areas of Inyo

2
liono, Alpine, Del liorte, Humboldt, Trinity and Siskiyou

Counties, to mention a few.

The fact that only two counties were added to the

list after 1930 shows that the deer damage pattern for the

State was established fairly well by that time. Since that

time we nave had a tremendous increase in agricultural

Practices and hence an increase in damage in those areas

Where deor abide. It is interesting to note how the damage

has increased rore in some areas of the state than in

Others. Deer damage reports show that the increase has been

from the southern counties to the north coast counties.

This may be partially explained by the large increase in

Dopulation of the more northern sections whore there are

larger numbers of deer. While CGraph 4. shows an over-all

Plcture of damage for a period of 12 years, the transition

has been from one part of the state to the other.

mhe extent of damage varies from year to year in

many gpeas of the state. Today there are recognized "hotb

Spots" where populations of deer have increased SO rapidly

88 to cause damage not only to agricultural crops but to

their own native habitat as well. Dr. Starker Leopold of

the University of Callfornia is now supervising a specilal

study of doer ranges in California in regards to areas where

deer populations seem to have exceeded the carrying capacity
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n sri
In reference to agricultural crops, how-

ever, the main "hot spots® today are in the Capay Valley
2

Yolo County; in the Auburn area of Placer County; in Priest

Valley, llonterey County; lModoc County which is a perennial

headache;

Counties;

and in the 0jai and Piru sect

home gardens of Marin, Alameda and Contra Costa

the ever-present area of damage in the Napa Valley;

ion of Ventura County.

North Coast Counties:

Humboldt

Mendocino

Napa

Contra
Costa

Sonona

Take

llarin

-

Annual damage to apple orchards and to truck
crops, particularly to corne Some damage
is reported on alfalfa and clovere.

Annual damage to apple, pear and prune
orchards, and extensive damage to vineyardse.

Periodic reports of damage on shrubs and
trucl: cropsSe.
e annually to prune orchards

and vineyards, with some damage oOn truck
cropse (Cornett, G., Agricultural Inspect-

or, Letter of Feb. 14, 1950)

Extensive damag

ns in resident-

Damage to new lawns and garde
hards and

ial home areasSes Damage to orc
forest plantations.

vineyard and orchard damage very heavy.
Prune trees being the principal orchard
crop damaged. Damage to truck crops 1is

¢ ®ted but in lesser amounte. Damage
to be between 8,000 tit$10,000
annuallye (office of the Agriculture
C oppaissioner, ILetter Feb. 16, 1950)
Annua -¢ to alfalfa, orchards and &
variety of truck cropsd, Vineyard damagé
is reported to a lesser extent.
ornamental

e is extensive in
Deor daméb Aptichoke and

nd home orchards s
damage and some

gardens a -
suffer serious
pea crop Damage estimated to be $5’OOO

hay . crop O. an’{luallYO (Peryam, Te We



Alameda -

Colusa -
Glenn -

San llateo -

Trinity -

Central Coast Counties:

San Benlto-

Santa Cruz-

} Solano -
Yolo -
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Agriculture Commissioner, Letter i
g 50 s tter April

Extensive damage is reported to cherry
trees and some damage to prune trees in
Green Valley and Suisun Valley. (Pohl
G. A., Agriculture Cormissioner, Letteé

ilarch 21, 1950)

Very serious annual damage occurs in the
Capay Valley on almond trees, with some
damage reported to prune orchards, grain,

alfalfa and truck cropse

e occurs Lo private gardens in the hill
san Leandro to Ifission San Jose;
and in the vicinity of Sunol and Pleasantsn.
Damaye is roported to many vineyards and a
rew orchard and trucl Cropse (Iaing, G. A.
Agriculture Commissioner, Letter Feb. 24, ’
1050) TForest trees (gseedlings) are also

ganarede

Damag
area from

t of damage occurs to vineyards

A srnall amoun
1ocated in the foothlillse.

and orchards

Ranchers near Stonyford had to give up rais-

ing alfalfa as the deer were getting the
later cuttings. Near Elk Creek and Newville
deer eat nearly two-thirds of the alfalfa

crop. Some camage to wheat and barley is
also reportede. (Lundeen, MNe Le, Agricul-
tural Inspector, Ietter Feb. 24, 1950)

Damage occurls to private gardens and
orchards, with some damage to btruck cropse

Damage here igs not seriousSe.

rted to alfalfa, grain,

Ssome danage is repo
ith most damage occur-

shrubs and flowers, W
ring to alfalfeae.

some danage to vineyards and orchardse.
mace Go yound orchards and vinqya?ds in
Eie iilly areas of the"county. Estimated
annual damags is over wS,OQO. (Rebuffo,Re,
Deputy Agrlculture Commissioner, Letter



Santa
Clara

ionterey
San Iuls
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igguii aﬁmage to prunes, apricot, vineyards
Tuck Crops, with vineyards and prune
danmagze beling very heavye

- - fe
mpst of the dama;e occurs to orchards,
vineyards and truck crops, mainly tomatoes.

Da@age occurs to orchards, vineyards, gardens
and trucli crops, mainly potatoes.

Iixtensive damage to orchards, alfalfa and
@ruck crops, mainly field beans; and some
damaze to grain fields. (Cummings, W. S.
Arriculture Commissioner, Letter, Feb. 16’

1950)

Northeastern Counties:

liodoc

Lassen

Shasta

Siskiyou

§i§££§& Countiesg:

Tulare

Eldorado

Annual Gamage to vineyards, pasture crops,
pain truck crops and natlve pasture.
(White, L., Agriculture Cormissioner, Ietter

April 13, 1950)

Annual damage to alfalfa hay, pasture and
cereal grains. Heavier damage to hay stacks
in vears of heavier snow-falle. (Fix, E. Eo.,
Agriculture Commissioner, Letter April 3,
1950) Estimatod damage is $3,500 each years
Mountain meadows in alfalfa are severely
damaged each year and some damage to apple
occurs also to truck

orchards. Damage ;
rries, and to private

crops, mainly strawbe
the mountain districts. Damage

gardens in '
is estimated at over 15,000 annual}y.
(Stroup, Be Fe, Agriculture Commissioner,

Letter Feb. 17, 1950)

Damage occurs tO grain, alfalfa and truck
crops. Damage 13 estimated at approximately

&10,000 each year. (HcKinney, Je O,
Kgriculture Commissioner, Letter Febe 17,

1950)

£ damage 1s reported on

- mall amount ©
2 d vineyards.

citrus fruits an
e to orchards, mainly

g i amual danla”
-~ Extensive “and fileld cropse. In

apple and pear treses,



Plumas &
Slerra

Placer
Amador
Nevada

Tehama

Butte

Hariposa

Tuolumne

Southern California Coun
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1930 a survey made by Ivan Lilley

C ley, Farm
Advisor, showed a loss of $66,0ooi (iobley
Agriculture Comnmissioner, Letter Feb. ll, ’

1950)

Damage ig confined to spring range, alfalfa,
grain and some garden darmage. (Young, A.,
Farm Advisor, Letter Feb. 14, 1950)

Some damaze occurs to pasture crops, Or-
chards and truck cropse. Damage not serious.e.

e to vineyards and orchards most

Damag
Damage not seriouse

cormonly reported.

Damage to vineyards, truck crops and or-
chards. Damage is not too heavy.
~e occurs to pasture lands and to

Some dama.(”
orchards in the foothills. Damage 13 es-

timated at around #1,000 per years (Ancell,
S. T., Agriculture Cormissioner, Letter

April 1, 1950)

Some damage occurs o alfalfa,
vineyardse

orchards and

s, mainly cltrus,

Damage occurs to orchard
(County Farm Bureau,

and a few truck cropse
Tetter April 5, 1950)
ljost of the damage occurs north and east of
gonora to orchards. (Sherrard, He He,
Agriculture commissioner, Letter ifarch 3,

1950)

ties:

inyo

Ventura

T.os
Anceles

ed to young orchards. This is
ous in this county. (Shebley,

pamage confin
Tetter Feb. 12, 1950)

not very seri
He V., Game Warden,
ve damage occurs to citrus

gome damage to other orchards,
and truck crops, mainly
Agriculture

1950)

very extensi
Fpruits, and
vineyards
squashe zBarrett, Co Jo,
Cormissioner, Tetter April 4,
ge to orchards and yard-
but the
trus and

dama
Deer do some
plantings in the foothill area,
nost serious damage occurs to C1
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other orchard trees, vineyards and truck
Crops . .(Becker, B. I7e, Agriculture
Cornmissioner, Ietter Feb. 23, 1950)

Orange - Damage occurs to young citrus trees and
truck crops, mainly blackeye beans in the

hills east of Santa Ana. (Dudley, E. A.,

Deputy Agriculture Commissioner, Letter

imrch 13, 1950)

Damace occurs to young citrus, peach and

anricot orchards, vineyards and alfalfa.
(iright, We H., Agriculture Commissioner,

Tetier Feb. 16, 1950)

Riversicde -

Annual damage to vineyards and orchards,

San -

Bornardino mainly citrus and apple trees. (Crane, H.
A., Agriculture Cormissioner, Letter larch
13, 1950)

to vineyards, truck crops and

San Diego - Damage occurs
A5 2 1y citrus and avocados.

orchards, main
g only minor periodic damage

Other counties experiencin
are omitted.
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CAUSZS OF DALAGLH

m o
The primary cause of crop damage by deer in Califor-

nia is i ; i
incregsed agricultural activity and the decrease of
na tur - P '
al Geer habitat. This is elementary to be sure, but
s

it 3 1 .

is the foundation for all crop damage no matter what
t“"e

¥pe of crop or what type of animal is considered. Accord-

the California State

ine .
& to an econonic survey made by

C ham o -
ber of Cormerce (1949) there wWere less than one million

1880, nalf of whom lived in rural

People in California in
nil. By 1900

e deer damage Was probably

areas, At this tin
f million, half of

th .
e population had peached one and & hal
1900 and 1920 there 1is

danage Camoe to the fore. By
people living

\vh 0 ° -
m lived in rural arease netween

T
eason to believe that deer
ee and a half million

t ]
his time there were thr
e engaged in agri-

1ion of them wer

i R
D California; one mil
notheI'e

The combined

c
Ultural practices of one scale or &
pulation,

;1th the expansion of

who were busy

a .
Ctivities of the agricultural po

e
learing and planting 1and, together ¥

country produce
food for our nat

4 as the

the cities into semi-wild d a rapid decreass
t and natural ive
itatb continue

eople in 1930 and

in the avyailable habite
sn patural hab
ive million P
n doubled our

dee-
Ser, mThis decline

POpulation increased to OVOT i
Seven million in 1940 Wle haveo IOT® tha
Population in twenty years and today, 1950, there are

a . 2
PbProximately eleven mil
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As the population increased, the demand for land and

the g i i i
acres under cultivation increased; the deer were forced

t .

0 turn to commercial crops as a supplement to their rapid-
vhe value of frults and nuts
while

1y decreasing natural forage.
Produced in 1948 is 145;; greater than that of 1940,

the value of field and truck crops in 1948 increased 270%

and 1987 respectively over 1940. According to the 1945

Census of Agriculture there were 158,917 farms in Califor-

35,054,000 acres of lande. Of this,

Dia, embracing
d, the rest

11,363,000 acres was designated as crop lan
With 51,000,000 acres of deer

being mainly pasture lands .
range, and 35,000,000 acres of crop and pasture lands in an
area of less than 100,000,000 acres, which is the approxi-
mate size of California, the two are bound to meet. It 18

the deer damageé problem 1S in

Where they do meet bthat

8Vvidence.
Yater:
As the demand for land continued, it became economi~
Tn many cases this

re extensively.

g further up on th
The demand

c
ally sound to farm mo
g side~

plowin

Meant graining marshes,
hillﬂ and bringing water tO areas of droughte
g developed; farmers

as california vé&

they tapped most of the

r

Or water was increased
son conscilous;
and parks apround W

ade it difficult

b
Scame Water-conservat
ater

avai1gple springs and puilt o182
streams e

o obtain water

This m

a
Teas, such as lakes and .
in those reglons

for deer and other animals b
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I'GG ‘l,l' 1. []’; i I v i V :; p

a, . e - s
part in this problen anc will be discussed later in another

section.

Deer Population Hes Increased:

Although the natural nabitat of the deer has suffer-

man in many sections of
habitat has

ed from the activities of
other sections where the

California, there are
This is btrue

jmproved for deere.

been actually greatly
s where logging activities

n the forested area

particularly 1
f timber and nave burned over

have removed heavy stands ©

d that were once densely covered by

millions of acres of lan
g allowing the young
the landscapé at least

G to be of

trees and brush, thu plants and even
a dominant part of
owth has been foun

1ted in greater

grass to become
this young &T
and has resu
c ommon practice in

to

for a few yearses

Very high nutritional value,
Productivity in the deer horde It is &
o raising of 1ivestock 18 practiced,

many areas where th
£ the forested land to provide

for nore

burn the brush of
ed for thelr 1ivestock, and consequently for

and better fe
rease of natura

1 forage and with

the deer. With rhis inc
the acaition of tne foed supplie
1ot of the deer

reas the di
nutritious. phis has resulted

da by the rarmers' CIrops,

has becomeé

Perhaps, in some &

bstter balanced and highly
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in a higher productivity of the h
Lo e = herd probably due to these
: Hig ertility of male deer
2. Louer frequency of aboritions )
Increased amount of twinning.
4., Tewer deathns from.malnutritién and diseases
[ ]

If ve %
¢ r ] o 1.
ansfer what we lknow about mammalian embryology and

hysi - 1
paysiology in general to the deer herd, it 1s logical to

ex -3 2 -
pect tHhese things to result from a diet of higher

N '3 .
nutritional valuee.
Game laws have also alded in the population increass.

As the population of california increased, the hunting

pressurs on our wildlife assumed dangerous proportions. It
nhat unless somsS protection was provided

soon became evident ©
for our rapidly diminishing (ame animals, particularly deer,
it would be a matter of only a few years until wild game
would be a memory of the past. TO prevent wildlife in

ing the road taken by t

others which are

California fron follow he ILabrador

DU.CT"

ing

nper Pigeon and many

Heath Hen, Passe
vere pagssed to ostablish open and

now extinct, game laws ¥
m tale of any one

gulate the maxlmu

closed seasons and to Ie
1 was affected to de-

animal contro
nemies of our wild game.

treagse the natural @
ntein lions, Felis concolor californica

r bobcats, Lynx rufus lierriam,
Coyotes, Canis 1atrans and otherse
114 game have pegponded ver

wpom & 1OV

predatory

game speciese
pountles were

Placed upon our mou
our

1
iy, our wildcats ©
whe deer along with

v guccessfully

N
other species of ¥

ovard thelil conservatione

to our efrorts ©
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re G 3 .

ported %ill of between 3,000 and 9,000 in 1914 and 1915
(renorting kill was not compulsory), the number has in
(o 3 i |
reased to 19,500 in 1927 when reporting kill was made

compulsory, and to 4'7,000 in 1947; and today the population

of deer is believed to be at an all-time high. Leopold

(1933) found that for each lesal buck taken in New liexico

there were 24 other deer. Irom census studies made by the

U. S. Forest Service in California forests arfter 1940 a

figure of 1 legal deer killed to 14 other deer was derived.

population of approximately 705,000 based

This pives a total
on the 1547 reported kille. According to estimates made by

ty of california deer study, the oresent

v 1,000,000

nge from 700,000 to 1,000,000

the Universi
Other estimates

bopulation is approximatel

made by wildlife biologists ra
is that the deor populatio
and in areas where

The important thing n is believed

to have more than doubled in ¢alifornia;
Crops are grown, this jncrease in deer numbers has accounted,
lap 2. shows

oaged deer damagse problent.
illed in 1947 «
of deer killed

in part, for an incr
Compare

n of the 47,000 deer )4

the aistributio
this with Map S, showing the distribution
Tt may be seon that there

On crop damag® permnits in 1947.
nting season in the

are many deer killed in the legal hu
Same areas clasgsified as "hot spota” such as is represented
Napa,‘Yolo, gonoma and

ations 1in yentura,
that in many high

by heavy concentr
10 can be sSeen

1t a
deer killed DY hun

Honterey counties:
ters 1s

he nunber of

mountain areas b




1947 DEER KILLIN

CALIFORNIA
45774 TAGS SPOTTED
858 UNLOCATED
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larce, i 1
ce, while in the same area there were no deer killed
Whi le a s - o, S

damaging crops, mainly because these are not agrl

caltural c i I
a ounti 7 i i
nties. There is a certaln amount of error

1n1— G} vl - .
troduced when this sort of a comparison is made and

a
llowances must be made for such error, for instance, in
>
ce - 0 -
rtain sections of the country such as liodoc and Lassen

00 = » - <
unties in particular, the farmers do not ask for permits

are damaging crops as they feel that

to k111 deer when they
n the

ta. s ~ a
he damage caused by deer does nod gmount to more tha
Y o) 1

alue of the deer to thernl. They would rather share sowme of
t‘ 3 - - o . .

neir crops with the deer in the spring and summer in hopes

onoriic return during th
he state and must be

of getting a falr ec e hunting season.

ay be applied to rost of ¢

m 0y
This factor n
ned from deer damage

kent in mind when analyzing data obtal
However, there 1s & fair amount of accurate

]
2111 reportse.
sends to show the areas

infopmation from this source as it
sreater than the aestn

and thess are the

etic or

Whepe the damage by deer is
Sporting value of the deer to the farmer,

his papere

areas of most concern in 7
cal areas may be
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at the present time. It is logical to assume that vine-

Jards and opchard crops would be rore easily obtained by

deer since those crops are often grown in hilly regions and

are bordered by brush anc forests, while the citrus, flowers,
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nal distribution of

In summary, the causes of seaso

damage in California are tnese:

(1) Amount of rainfalle
(2) Seasonal pluctuation of deer population.
(3) Length and time of the crop growing season.

(4) Type of crop growne
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* iodatmites

Permit To Kill Deer Causing Crop Damage

Loadeo 110 privsam af sectins 124, Fusly and Gaste Codoom

Mr, o .
“of e At R s wpan the prop ity wwacd, liared or maaaged by the perarittce o described below, and sebject to the
Jeidbacns appeaving o th Permut,

Desceiption of property to be protected

1 wation - e e e cea s

Area acres.

Apphicant’s cxtimate of snnual doer damage ’ - [ - s

s

Warden's estimate of annual deer damage
What crops are damaged

« M 1o, for how muny years .

Is property poseed

Is the immediately ling property posted

Is property fenced Dexcribe fence e e oot et
Naticnal forest .

Is praperty adjacent to s refuge
What { maethods have bren p

REGULATIONS. Th: permitice and his sgents must have a huntiag bicense.  Permittee may only kill deer by
shouting, and this permit doev not vord any city, county of state fircarm regulations.
‘ Permittee may only kill deer on his property a1 described hercon, and only when deer are doing, or about 10 do
lamage.

Buth bucks and docs may be killed during the period of this permit irrespective of boury or seasons.

The privilege granted in the permit may not be ferred, and entitles caly the permittee, his regulsr employ
who wark upon the Land decribed, or member of his family who regularly resides upon seid property, to kill deer. .

Any drer billed under this permit must be immediately tagged with the special eag fumished with this permi, both
tags must be completcly filled out, snd the duplicate muiled withoue delay.

The carcass shall be disposed of 33 fellows:

In the cvent that the sbove regulations are violated, this permit may be revoked.
) ate furnished with this permit.  Aore may be becured upon

Five tagy (Nos.
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I'ISH AND GAME COMMISSION

1 base read and agree to the conditions of t5is permit
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lore and more deer are shot damaging crops each year, and

BOrs will be shot next year and the next, bubt this has not

S0lved and will not solve the problem.



SUITIARY
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THE EXTENT OF DAMAGE
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TREKD OF DAMAGE BY WATERFOWL
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resd taken tO P

0,000+

to -
lettuce and irri
ition

asoé

(L
oveland, 1950) Measu
n a general decre

of
Such enormous 108888 have resulted i




MrHODS OF CONTROL

From the time cIrop damage by waterfowl begen until
thods have been used

a wide variety of me
t with varying

the present time,
These have mé

to
prevent crop depredation.

'he ear

1ier methods of protection con-

re doing the damagee
wes encouraged

de
grees of successe

8
lsted of killing the birds that ¥e

was legal at that time,

la
rket hunting, which
1led hundreds

market hunters ki

0

T ducks and geese 1in 2 gingle daye pesides ©
re gope b imes pald by

he birds that

t
hey obtained for the M2
od or driven awaye

o wanted the pirds destroy

t
he farmer, wh

Frightening Devicess

1. Shotguns ggg Small-bore ggg;gg are bel
e effective only Of gmall arease pmmnit yery o¥-
jye usé of shot guns an

open countrye
of roman

Pen
Sive for the extens
candle

arg
rather dangerous

b

. lOg) pus
_ ppe ¥

3. Ground Morks® Bom® 1t OXP od

n,
A the bomb 1is aroppe? 1nto
v orrocti?® -
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ash and Sound Devices = These include

4. Various Fl

rens, bonfires, hand grenades,

are only glightly effect-
antil the birds becoms

man
¥ types of fireworks, si

carbi
de exploders and others, and

ive o .
n small areas of iand; and only

a
Ccustomed to theme
is is a lares (14 inch) missile

5. Rifle Grenade - Th
a converted

is fired frod

nade jauncher s The

8im1;
lar to an alrplene bomP and

led 8 pifle gre
the

30- O
6 army rifle, cal
r and consists of two types,

gs end & gtar
enade 18 very

Llg
r
o explodes in the &l
or ten gecon

Parg
chute fiare that 1asts £
This gr

Clus
ter that Lasts for 4—5 seconds-

g ducks and gees® out of

Sffe
Ctive in frightenin
p 800 acres.

asily cove

L
e:ZEZ area., One man c&n e
tive in the day®l™® a9 well 88 nighte
ive demonstrations
Land where

Witn
essed very effect
aten Isla

fri
8htening device OO St

entirel in the
v out of the apea Aur &
be Obta.

of
B

Ch;
. arge fpom the U*
ke
or ley, Californie or b
Heeop, che 1ate8b
gpis 18 on® ©
and Wildlifa

6. Revolving rights ~

met

ho ' e

ds that is beind ompi 0¥ ho 1igh
growrerl

Sq
Pvi
Ay} e in their &id to

el

%000 daLe
to 380,000 ©&F

O¢
kwiSG at a rate of ond d
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regulated t
to cover 1/4 mile a minute. one of these lights

will suc
cegsfully cover 640 acres or more if no blind spots

£ ditch banks, tress,
ger 1ights 1s approxi-

or shad
ows occu
r as &a result o getCe

The c
ost of bullding one of these Lar
rntable . Smaller

e00 The cost

e are 62 such

matel
v $200 to $350.00, including the tu
ommercially for $50

11
ghts can be purchased ¢
Ther

peration is less than $1.00 & nighte
yalley this Jo&%s

13 h

ghts in operation in the Tmperial
obrUATY s number
uin valleye

¢ of the tlmes

1950) and quite &
Al‘bhOUSh these
there &re

(Lov
) eland, B., letter of F
n ¢
. he Sacramento and Sai Joad
1

ghts may be Left une ttended WOS

Some
farmers who have suffered,damag

::: | crops un-protecteds
(Andelng a horizontal arrangemeét  Lioh
e Onz‘son, 1944) The advel
hot le light burns out durin
ost. These lights are usuatl

do the gingl®

do
no
t cover as large &9

" Herding permitss
tenti o1y pird?
onally "herd" migr?
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& herq
ing
permit mm
Wilay st be obtained
tre s from the U. S i
oroice. . S. Fish and
- erding is very expensil
tno1ud i) ve for the farmer
e
of orop g d in annual estimations of monetary figures
amarc: s
ge. Herding is done in several ways: (1) By

len
on the
T 4
ground that walk thprough the fields frightening
shotguns, or by

the
birgs
bs
v shooting at them with rifles,
" gnd flarese

"quck bombs
herd the birds

o the men on

usin
g an
Y of the fore-mentioned

(2)
T
armers employ mounted piders who

Oout
foog crop area in a similarl pashion as d
. ( >
3) The most effective nethod of herding ig done by
fpaid of & 1ow-f1ying

&l
Se
Waterfowl are deathly &
ut of & pice field OF

Plg
e
an

ot a d can be rather easily driven ©
n

Loop Y crop. When birds De
a fi

them eid, cormercial herderl

Caq

® T Py
his causes them
Many

n
get
under them and take ghem O ot
this waye

g hording in

by
Peg
of
Crops are protected b
000 8cro?

Plg
he
C
Thmm A0 adequately protect 10,
ang or

K
Debmit &illing Permlitss
8
have been issued go £arm°

op
&€ migratory pirdse
chﬂfitable
a permits’
putb

Sp
W
8re turned over to
olders of n
aucks a

ah
Ug
83 encountered PY
for K1l

Uy
OSt
Impossible t© obtal?
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r coots and wild pigeonsSe

may b
¥ be obtained more easily fo
ve the problem for any

Shoot
ing ducks and geese will not sol

ged farmer may &6
ns in this waye
He usually w

ed birds get oub

t a 1ittle gsatis~-

le
ngth of time. The enra
But he

facti
on by releasing his emot10
ounds

:z::a:i:dworks against his interests.

thope 4 s than he kills, and the wound
ay and night calling ot

n1ive gecoye"

rhe herding of these b

use ©of fri

certai

fielq
s, 1n the form of a
jpds on the

devices

Management Areas:
ghtening

he
But

gl‘oun
d and by airplanes and t
pat Were not

We Te

) effective in protectiné crops 1P
0O
niy caused the pirds ©O move OB go croP° ’

tha
£ .
N a place must be pro
qdr
est after thSY had been driven
uges the® nad
\

Stag
® and Federal waterfoW1 ref

in
t
req he early phaseé of the
ue
b 8 crop damage O any ©%
r
88t but not an adequab® pt

to "80
out to eat.”
5 paried ¥ ;
erl0

b . Hand feeding
o

g 1ld the birds on th
a

. llowed the farme¥s #

I’OPB o fj 0 Satisfaoto

8rgy this method 13 cons?
n -

thet was fed 1B this

Qg
t
ances from the refug®®
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the grai
n
was grown in the ‘fule Lake region and shipped to
pr western states for

all s
ections of California and to othe
e caused by

hand fe -
eding. This helped to reduce the damag
eating birds put the

Pintg "
i1l, mallard, teal and other grain-
widge
geon and geese werse another problele
f depredation,

To further alleviate the problem O
j@8 were farmed

par
ts of these bird sanctuar
re farmeGe

lanne
r as the surrounding areas ¥
and other palatabl

Tice, ba ,
’ rley, alfalfa, watergrass,
Federal pefuges, f1looded at

ed jdeal fee
wWith areé

fOOd
8 were grown on State and
ging and rest-

the
time of depredation and provid
g such &8

in

& € places for millions of waterfowle
hi

S, 1t was much easier tO spighten &0

fr
on crops °
o these mené

At the present tim
enough ©°

ung
11 the harvest has proce®

to
Ho
T™n, (1949) this i on
opondind up

latter part of october's r
tpan o°° pi132” ring
e
the stab® g ost
rea oF ysing znesé

in

th

o ® major rice-groWing 8

Pigy goly ©
Cal period of appro"ima

Oxq,
n
Ple, there are mOT
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conservat
iv

e estimates would mean that 65 mitlion duck-days
If we use the T

we find that sprig and
each daye
000

are in
volved during this time. esults of

the ex s
rperiment previously mentioned,
pesumably rice,

maljg
rds eat 7 oz. of grain, and, P
0 ounces Or 28:400:

Thus

Vi
» 7 times 65 million 1s 450, 500,00
a 1,000,000 pird

jeld of rice !
to ralse the

g during the
and in that
required

Poung
8 are required to fee

Criti
cal periode. 'The averageé ¥

a is 3,500 pounds per &cres
ount

t of 28,400,000 pounds would take ap
functione

QCres
entirely devoted tO thls
n deVOted enb

Smal
1 fraction of this area 0as bee

the
growing of crops, and
aS e

PrOt
e
cting the surrounding areé

ang
refuges already presen
s being ac

This management P87 *
pate and ¥

Ord.
i
nation and cooperat
& towar the

ang
) .
o ach is doing its P&¥
Oje
ct, Actually, ©
t
n Acbs lifornia w

(1) The Pittman—RObertso ce
plie?
- Water—

in
- ) . . ots su
ldlire restoratlon pro;lec ’ and mainta
ing 8
buy P antiné’ ot
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estab
Lished in Californis by the state leglslaturee This

d with part of the par
nts in all forms
gterfowl management

g headinge Nine

g-mutual fund

b
oard was also provide
of expanded

to
be used for capital investme
wil

dlife restoration projects, and W

are
as are of course inc
ctSe

e for all proje
in 1948 in

mi.
Llion dotlars is availabl
y Congress

(3) The Lea Act, enacted P

e
Sponse to the pressure of agricul

ap
Propristions toteling $750:
1
fnds for waterfowl management areas
pub

lic shooting, and thiS

th .
® California Division of Fi
of

this act was elded by the pas
by t h exempte
, e California Stabe 1e
la

"ds from taxatione (Loveland,
The following gpeas 8T°

wag c
6 educeé
rfowl management plap t° d 1_pub11°'

by G
°Vide more hunting apeas £OF the &

a g 18
r

Na Tule Lake EEOMR 2= T
10nal wirdlife Refug® of 37 power? nd P&
Dal‘tially leased O comm6rcial paried gv so £0 waterfowl
being planted by the Ue S* Wildlife se¥ o Y. pLans
Toeq in g buffez J—p around the Opz;wgrain in blool;:ar
Lop bhe utupe call for ple tizidoihe a2 rhis bu

aro

eé

In
8%
®ad of in a gmall ar




strip 106
provi

ides good protection in the spring from ducklings
n the fall, as the duc
ends and the commer

ks can not tell

bu
t poor protection 1
clal grower's

wher
e the government barley
f Lower

o includes part ©

barle .
7 begins. This project als
d Clear Lake National

Klamat T .
h National Wildlife Refug® an
ne 25,500 acrese

Wil
dlife Refuge containi
nt report of ¥

he wildlife Con~

According to the rece
ing considered

Servats
tion Board, the following areas are be

for expansion and deVelopment.
Sacpamento valley:
the 1. The Saoramonio Netional wiidiife Refuge xnown ::
Spaulding Ranch,” 11,000 80Tes* ppis is &° snviole
refuge, purchesed 1n 1931 and developed wit yorbec
:ndresen Act aPPI'OPriations. All 1ands capebl of Produciﬂg
SSerfowl food crops will Dbe utilized e o 1 .
T e T 2
e g, bI'es and will P incre# - aterfOWJ- ro0d
e developed fo¥ maxipmit pro . gement
18, 19

Cy
Ops
e ‘'he entire are

» With regulated hunting in
uolHair

:000
acres with managemen

1s
®
edel“a.L,Ly ownede

4. Sutter M
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pass and conslists of

gO0vernm
. ent, is located in the Subter by-
s900 ac

res to be enlarged to 5,000 acres and managed

81
r Butte creek of ebout 5,000 acres

and gevelLoped gimilar ©O the

. Another area on uppe
8
pr

oposed and will be managed

Othe rse
Sulsun Refuge com~

nt the state
Is 1and Manage-~

Grizzl
and will cover approxi-
to hold

- Suisun Bay: At prese
Se
s 1,800 acres on JOyCe Isla

ndo

m

o e develo

om moving onto the croplands
It witl

amento yalileye

of

he Delta Islands and jower SacT

nootinge |
|

hate)
Yy 8,600 acres on which

lar
e
g6 concentrations Of pirds fr

alsg
be managed for publiC s

San Joagquin valley:
Le L pofuge 1% at prose
Buby 4 os Pano> srate Bolsis Joaquis yalley* It
ic waterfowl areé jn the entire sen
1s 4 to geveloP
. Proposed to increase £his £0 5,500 ac1es
t
for watepfowl £ood and publti® nunti28 goveloP
uy
Magement area 1in perced ounty> pproxi ps from goos®’
cro
®xtent the Protectio ot gns ©0
, primarily TOF Lo, U89 gtate pl
aistrie”? tel¥
o8t Se In the Mader‘a"Fresno g uni® of appro* a0
a on v
5.5 blish a new waterfOWl 25°” 1c6 crop® and © pr
¢
29000 acres for the pro-bection of T
rés
17 areé* ped of 51500 8¢
t 8

Pup
He Shooting i tha
g in

ounty a pan?

4, In Kern ©




GREY LODGE REFUGE

\Wheat
At thne present time (1950) )

consists of 2542 acres. R '
\ Y.' - -E F
- -Vetergraes— -- --—  ——-——
_ \ -
. j
H
_ Wetergrass-- — —— ;

Open water and cattalls

Tigure 1Se Oucline sketch of Grey Lodge Refuge

showing approximate plan for agricultural
crop production to hold birds off commer-
cial croplands.

80T




Fig

frg;rg 19. portion of G

fron h;lls gerial pnotosra}?h

hateg] ven. pnis P:'l.Cf?ure w £

feed,y 12 million pHirds were using 1015 8

foq :Sng s 3 resting aread e DaI‘k a‘l?'d 118 p ish

are 1nds .  Courtesy California 1vision
Game .- (Photo DY John chattalls 1949)
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resting, feeding

hag p
éen pr
proposed to provide an artificial
he dry former

and hy
ntinn-
& place for birds in the placeé of ¢

Tu)
are
and Puena Vista LakesSe

‘'he Salton Sea Refugsé was gstab-

Imperial Valley:

£ little more

32,40‘7 acres ©
8 raft in

lish
ed

in 1930 and comprises
pird

» an
d the rederal governme

in
ltg
Part of the progcrale




SULIARY OF DAIAGs BY WATEﬁFOWL

®Bach 7es - mi
sear many millions of yaterfowl migrate into

winter and garly Spring

ornia for the Late fall,
g causing considerable

months,
« While they are here tney ar
ted

rop g Ta
amag '
ge in many areas of the state which Wes estl
These

illion dollars in 1943

to p
e
over one and one-half m
punting to over

he forn of

344,000

biI‘d
S o
also furnish recreation in t

200

00 ,

2900 people in calitfornia alone during
n 2,855,000

(Chattin:

83&8 On.
In the 1948-1949 seaso

8
and 116,000 coots WeT® le

&y
Ual] ,
Ye ‘'he amount 8

In

Nm:hi Pursuit of this sport,

Shog #2:00 for every :

%ed’ totals over {7,500,900° 3 mi 22407 rfomt
Seeds and undesirabl® insec

g
Ch
o
ar. (Henderson,
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they do want adequate protectlon from these birds until after

th
8ir crops are harvested.
ntrolling the

The present management plan for co
been VeIY

Poblem of waterfowl damage in california has
anded 1in t

it will accomp

he near

8u
°Cessful and this program will be 6XP .
Lis

fu
Sure, If this program 18 successful

thy
°® main objectives:

the

8¢ . 1

- crops duping the time of commer 1 101
b *fowl can be more easily kept off th®

y (3
fl"igh’ﬁening devices and herdinge

2« llore and better hunting ared
3!

&hl
s £}
to the unattached punters and t0

DOQI,
uetbo
ok, will e as

2
op S+ The present numbe

1
g -
Sroungs here in californid by

thy

le rfow

L3} tost marshes; and zhe wate e

1 r the fut 40
18

o
re adequate feeding and ¥

fave g brighter outlook O

m . » t
'he success or fallur® of

L
Ql‘&e ly

%Qh Upon an adequat® guppt
8

. . e
t3 As the gemands fOF wa b gpo W8 .

ong £ 4de
]

Vo
rs _ .- pe

Yop Streams and canals wil e b
A statemen

- .o all ©
Will be imposed until 5 ont70

Spe .
b ¢lfic purposese

1) 378
) disclosed thet 11_1:1'(}2}'.
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EEEQ.QQE nelther fisi
ish nor wildlife are recognized as &

Rrimary
use for w
]a i
tere. 'I'his should be corrected to meet
1 ag our agri-

the n
eeds
of our wildlife resources as wel

Culturs

al and

L industrial resources.
aterfowl depredations

The

pattern for controliling v
-n can be followed in future
tepfowl wiltl

ncles

hag p
e
en made., If this patte

Yearg
s the -
farmer, the sportsmen and the va
4d State age

bene
fit v
7 it greatly; and the Federal &%
jor proble

Lved
will have solved one of the ma

erf
rfowl management
(=1 [ 4

1



SUM
MitARY AND CONCLUSIONS

in this study of

The im
portant factors brought out
or control

Crop 4
amag
ge b
y deer and waterfowl and methods T

in ¢
aliforni

ia may be summarized as follows?:
rnia has more

are estimated
time, 1950

le h
e population of deer in califo

doubL ;
ed during the past half century and
ot the present

to b
e b
etween 750,000 to 1,000,000
ntering in Calif-

The
pPopula
tion of migratory waterfowl Wi
g1lion pirdse

Ornig
is

believed to be approximately'seven n
nd waterfov

In
hman
Y areas of the state both deer 2

agri
cultur

al crops as & part of their giebe
o farmer which has peen

Ulte
d in economic losses ©o th

toy
med
crop damage.
2o .
The principal causeés of orop damag py 482~
atural

ine
reagse of deer populatiODS:
nt aboud b

fe
8q
an .
d watering areas broué
ornia,
deer

g
8co .
g nomic development Of callf
h
e planting of crops within the

3e '
rhe principal causes 9

In
Cajg
osgy fornia are the peduction of
ar
g areas, which Was accomplished by , roﬁiin
ioulturai ¢
od VY

th
th
th

8
m&rs
h areas; and the

81,
t Stead Im ria
« In the pert
dwé
by £10°

9
cIie 2
ation of the Saltor sSead
ed &

Co
1o
Pade e
0 River which attract
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and the groving of a
gricu
« Cr

Lortyesive o;ptja.mace by deer occurs to some extent in

of d&mage o 16 .fifty-eight counties; but the main areas
Mbuzn gpeq of n the GCapay Valley, Yolo County; im ho
County; hode Placer County; in Priest Vallel Monterey
¢ County; in the Ojai and Piru gection of

Ventu
ra Coy
nty. .
¥: In the napa Valley of Napa and Sonoma County;
Costa Countiese

ang h
Ome
gar
dens of Marin, Alamedsa, and contra
poas are the Tul

o and San Joaquln
and

—

5. ¢
o
soctsg, he main waterfowl damage &
of Sislk
Siskiyou County; the Sacrament

Vay
loys
in th
"o Impe e northern and central part of the state;
ause damag®

6. D
e .
er, which are pegident game,
ne damage

yea
P
to some extent. HOWeVeI, most of ©
4 early ral

summer &n
ported mos b

Oec
up
v  Quring the .
hen . he late spring,
8infay] 1
s at a minimute Damazé is re
p9 wit

orten £

7o w
Waterfowl, which are mi
1 fornté
of th°

they come 1into cel
. t
n the gpring* oS
6 months'

t
Unt3
il they leave again i

8
Oce o
urs in the late summeI'
barJ.eY:

Ta
» bas
ture, and clover;

ths: Pi
ntails, and tiidge ons
J
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Lesser snow and Canada geese; and coots or mudhens e

The control of waterfowl damage 18 accomplished by

t
B use of frightening devices of various types; systematic

h .
°rding from the ground and by airplane; and DY providing

"™Bagement areas where food crops are grown and flooded at

the s

time of damage to supply adequate feeding and resting

Pl .
8088 for the birds as well as a suiltable punting ground

£o .

T the public, Tt is the conclusion of the writer tha

k T ; the
hoge Yeeding and resting areas will oventually 80476

& n in
“atest part of the probiem of waterfowl depredatio

peas are 1nadequate

0&11

in Tornia. At the present time these 2
b
Oth sigze and number. 9

3 ttenmp

The control of deer damage in Californis is &

by rene

]

Ve tical;
. ry Costly and in many instances impractt ?
® degy p is legael

th
8 Dl"eSe
AUg

Ing, spraying, btrapping

that are causing the damags,

Nt law if a permit 1s obtainede
ontrole

pased on bl

0
impraCtiGal and only a temporary c

8o It is the conclusion of the writer,
Gnt
q Studies, that if these me thod

e z]
828 continued without the S

Cty
1 of our deer population, the

t
me
ur crop damage will never co
jent mot
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