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SALT USE BY MULE DEER IN THE DESCHUTES NATIONAL FOREST
OF CENTRAL OREGON

INTRODUCTIOR

Measurements of salt use by Rocky Mountain mule deer,

Odocolleus hemionus hemionus {(Rafinesque), were

accomplished in the Deschutes National Forest of central

Oregon, during the period April 15, 1953, to September 15,

1953, to determine quantitative salt cenéumptian, to

 observe the influence of salt upon deer distribution end
to determine whether or not the amocunt of salt consumed by‘
deer might mske significant inroads on salt placed on the
range by livestock operators for consumption by domestic

“. livestock. As s corollary figure, date on sait consump-
tion by domestic animals were procured on this same
general range-area in order to permit comparisons with
standards given by Mitchell (25, p.74) for the National
Research Council. Also, some evaluation of the usefulness
of salt as a deer management technique was obtained.
Observations were primarily centered on & portion of the
range of the Metolius deer herd, within the Sistera ranger
district. However, additional measurements and observa-
tions of salt use were obtained from the Fort Rock’ranger
district, which was ecologically different and removed
from the main study area.

The present study was a continuatlon of the long=-term

research investigation involving the measurement and
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management use of salt for big éama and domestic animals
which was proposed by the Oregon State Game Commission in
1950. Field procedures were outlined by the Gregcn
Cooperative Wildlife Research Unitl, under the leadership
of Mr. Arthur S. Einarsen, Biologist, ﬂniieﬁ States Fish
and Wildlife Service. Intensive field work was carried
out during the summers of 1951 and 1952 by Mr. William
D. Barron, formerly graduate research assistant and
presently with the Oregon State Game Commission.

The primary purposes of the study have been stated.
Some consideration will now be given the specific
objectives underlying the procedures employed in the
several parts of the investigation in order to 1llustrate
some of the problems sncountered and the procedures devised
and employed to solve them. Mention is also made of those
measurements obtained in 1951 and 1952 that were omitted
in 1953 and conversely additional messurements secured in
1953 are dlscussed. Thils brief introduction to thu’
context of the manuseript follows:

No method was available or was devised during the
three study periods to permit pericdiec total census of
the deer occupying the experimental area. Thus, the

1 Oregon State Game Commission, United States Fish and
Wildlife Service, Wildlife Management Institute, Oregon
State College, and Agricultursl Research Foundation
cooperating.
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inability sccurately to determine deer numbers constituted
a limiting factor throughout the entire atudy. Without
this critical figure, salt conaumption per deer month
could not be computed with the desired accuracy. However,
qualitative methods were employed to a limited extent to
determine deer numbers and in turn compute salt consump-
tion per deer month. In place of & total census method,
the deer track count gave & partial census, or an index
to deer population trends on the experimental srea. This
did not entirely satisfy the objective, since it was not
susceptible of conversion to deer numbers per unlt area,
put it did permit correlation of salt consumption with
the index of deer numbers, ensbling some conclusions as
to seasonal fluctuations in salt consumption.

Additional salt stations were located at higher
elevation sites, directly to the west of the experimental
area, to facilitate détorminiug whether or not seasonal
fluctuations in salt consumption per animal 4dld occur.

No effort was mede to determine deer numbers in this
region, but inspection of the deer population trends on
the main experimental area together with recorded salt
use data from the two locations aided in evaluating the
question of ssasonal salt consumption.

The maln objective of the fire tower cooperative

deer salting study was to provide data on the rate of



deer salt consumption from a wider arsa and to measurs
regional differences if they existed. In this phase of
the investigation, the determination of deer numbers
remained the eritical problem with which the study as a
whole was concernsd.

The objective underlying the aspect of the study
concerned with the measurement of salt consumption by
domestic animsls was to permit comparisons of ssalt
consumption rates, in the study region, with standards
6atabliahad for the National Research Council. Domestic
animal salt consumption rates can be readily determined on
different ranges. Therefore, if s direct relationship
exlisted betwean salt consumption rates of deer and
livestock, date on livestoeck salt consumption rates might
serve as an indicator of the rate of aalt consumption by
deer in the same region.

A brief review of the literature pertaining to salt
consumption by big game and domestic animals haa been
1nciudad. Prefécing thiz review is & discussion of the
effects of salt on deer, both physiclogically and from the
standpoint of management. Also contained in the litera~-
ture review section of this report is a summary of the
present status of the big game salting programs in all the
western states and the Province of British Columbis,

pointing out the extent of salt use as a management
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technique on bilg game ranges, the purposes or cbjectives
of their salting programs snd the scope of any investli-
gations currently being conducted. |

General descriptions of the study area follow and
include descriptions of the location, climate and
vegetation. The location of the experimental ares and
the area of higher elavaticﬁ, on which salt stations ware
located in 1953, sre described in detail.

Sinee this investigation was primarily associated
"with the Metollius deer herd, the fourth major section of
the report is concerned with a limited description of the
Metolius deer herd and its range. A knowledge of the
deer herd, the location of its summer and winter range,
migration routes followed and seasonal movement patterns
msy permit more intelligent interpretations of salt
consumption data and the influence 6f sa&lt on the
dispersion of the deer.

Procedures used in the 1953 study are fully
described, particular emphasis being given the changes or
modifications 1n procedures formerly used. New me thods
employed in 1953 included the use of individual control
salt blocks to permit precise measurement of weathering
losses; the location of salt stations at higher eleva-
tions, to the west of the experimental area, to lsarn

whether or not salt consumption per animal remained



relatively constant throughout the entire study period
or actually decreased in late summer; and a& method of
sstimating the numbers of deer visiting individual salt
atations on the experimental area was devised to permit
determination of salt consumption per deer month.

Some additional maaauromaﬁts were obtained in 1953
and conversely, certain phases of the 1951 and 1952 study
were omitted. In 19853, salt consumption data were
obtained from 22 higher elevation stations; some changes
were made in the fire lookout sites, where deer salt
consumption data were collected by the operators; and, in
the measurement of the salt consumption rates of domestic
livestock, data wers obtalned on salt consumption by sheep
from one additional ranch. - These changes in teahniqﬁes
and the inclusion of additional sources of data will be
fully described under the section cn‘prceedures¢ |

In 1951 and 1952, Barron (1, pp.26-36) had employed
a photoelectric counting mechaniam as an instrument to
count deer visiting an individual salt station while the
observer was not present. This data were correlated with
daily, measured salt consumption to permit determination
of the salt consumption per deer month. The set only
operated part of the time dﬁe to electrical difflcuitlos
and was considered unsatisfactory because of continued

malfunctioning during field use.



Results obtained by Barron in 1952 (1, pp.33-34),
~when the set was operating correctly, showed that in 228
deer visits to the station 53 ocunces of salt were
consumed. The average salt consumption per dear visit
amounted to 0.3 ounce.

Because of the mechanical failure attendant to the
operating of thia counting mechanism, it was not used in
1963. Subsequent observations of deerfﬁehavier, obtained
from direct observation of deer taking salt during the
1953 study period, indicsted that resultas obtained might
be of 11m1tsd value without a satisfaeﬁery method of
correcting for the repeated counts of an individual deer
as 1t moved about the salt atation.

One other phase of this problem, investigated by
Barron in 1951 (1, pp.39-42), was not pursued in 1953.
This was the salt and water relationships of deer, which
were only incidentally observed during the present study.

The remaining major section of the manuscript 1s
concerned with the results obtained and thsir intsrpre~
tations. This mater1g1~1a presented in the same order as
the procedures are considered. Included within this
section are pertinent comperisons with the results obtain-
ed by Barron in 1951 and 1952.



REVIEW OF LITERATURE

Differences of opinion exist among blologists in
regard to the nutritional needé of big game snimals for
salt. Considerable evidence is avallable to show that a
physiological requirement doeas exist for salt in the
animal body, as experiments with domestic animals have
~ eonclusively demonstrated. Maynard (24, pp.131-132)
diécussad the vital role of salt in wateﬁ metabolism of
the body. Mitchell (25, p.73) gave evidence that a |
physiological requirement does exist for salt among
domestic animals. A report of research results to the
Salt Producers Assoclation (31, pp.l=6 and 1l-14)
contained progress reports on several current studies that
have demonstrated that significant physiological effects
result from withholding supplemental salt from domestilc
animals. Summary s;at&ments of research work supported
by the Assocliation are contained within this rapcrtg‘
These summaries include studies of the gquantitative
requirements of dﬁmsatie animals for salt and the actual
role of the sodium ion and the chlorine ion in animal
metabolism. Morrison, in Feeds and Feeding (26, p.103),

summarized ths functions of salt in the system in this
statement: "Both sodium and chlorine are esssntial to
animal life. They perform important functions in
maintaining osmotic pressure in the body call#. upon which
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the transfer of nutrients to the cells and the removal of
waste materials depends. Chlorine is salso required for
formation of the hydrochloric acid in the gastric juice."
Chapline and Talbot (8, p.3) reported detalled tests at
the Wisconain Agricultural Experiment Station in which
deiry cows were deprived of free salt. Although the
general health of the individual animals did not appear
to be affected for pariods of from less than one month to
more than one year, in every case there was finally
reached a condition of low vitality in which a sudden and
complete breakdown occurred, from which recovery was
rapid if salt was supplied. The critical stage was marked
by a loss of appetite, a general haggard appearance,
lusterless eyes, & rough coat, and a very rapid‘daclin@
in live welght and yield of milk., However, it seemed
probable that under conditions prevalling in the tests a
dry cow or steer would suffer no great inconvenlence if
given no salt except that contained in the normal féa&
retion, which was calculsted to contain about three-quar-
ters of an ounce of sodium chloride & day. The selt
requirements for lactating dairy cows was found to lie
somewhere betwsen 15 and 60 grams of salt per head per
day, by S. E. Smith, P. D. Aines, and K. L. Turk, as
stated in a report on Salt for Deiry Cows, a report to

the Salt Producers Assoclation (32, p.3). Guilbert and
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Hert (14, p.20) reported that the phyaiolagical salt
requirements of beef cattle appear to be very low, about
1.5 grams daily of sodium and less than 5 grams daily of
chlorine being sufficient for growth. Thus, available
evidence indicates that salt, whether free salt or salt
contained in forages, water or other natursl sources, is
a physiological necessity for domestic animals. However,
Murie (27, pp.309-312) questioned that wild game species
need free salt, and stated that their requirements may be
met through their adaptation to natural foods. He further
pointed out that the metaboliem of domestic animals may
have been changed by selective breeding and that their
salt requirements may have changed accordingly, which may
explain their apparent requirement for supplemental salt
in certain instances. Murie quoted Van Loon to state that
recent investigations Indicated the basic requirement for
sodium echloride is small and indirect assimilation is
saslly incurred due to the profuse distribution in nature.
The role of sodium chloride in the nntriticn of big
game animals has not been thoroughly investigated.
Furthermore, as Murie has suggested, it does not ##an
reasonsble to assume that the same physlological |
requirements exist among deer and other wild specles of
big game as have been found to exist in domnstic’animals,

However, that sodium chloride does play & vital role in
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the metabolism of big game animals has not been disputed.
The guestion, as yet unanswered, is whether or not
supplemental salt is required in addition to that found
normally in natural foods.

Big game animals, according to Murie £27,'§p‘509~
310) are not at first attracted to salt, but later
ascquire a taste for it and once accustomed to tating salt
continue to seek it eagerly and eat it with obvious
relish. This predilactian for salt among those blg game
animals exposed to 1t seems to be the wvital link in the
understanding of quentitative deer salt consumption.

Changes in the mineral content of forage as deter-
mined by regional and seasonal influences and changes in
the food specles avallable mey furnish partial explanation
for the variable consumption and powers of attraction that
salt holds for deer and other blg game on different
western ranges. However, the acquisition of the salting
habit to varying degrees is probably the yardatick by
which deer salt consumption records should be measured.
In other words, reports by investigstors that a specifilc
amount of salt was consumed per deer month probably
reflects the degree to which the animal haé acquired ths
salting habit and almost certainly should not be
considered as a measure of deer salt requirements. This

conclusion is supported by Murie's translation of s
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‘statement by Dungern-Oberau, as it appllies to deer of
Germany, where artificial salt licks are in general use
(27, pp+311=312): "It is a fact that the placing of

salt licks for ungulates as a necesaity for thsir care in
preserves has been dﬁvaloged in the last ten years., Now
one can scarcely enter a hoofed game preserve without
coming upon an o0ld or a new salt lick. Has the wild
game's hsbituating itself to salt worked to its own
benefits? We must make it clear that an artificial habit
is involved. Then where, least of all in north German
districts, does one find natural salt licks? It is a
fact that in the remote as well as the more recent past

a strong and healthy game population was to be found in
Germany. This game was certainly better venison and
apparently hsd better antlers than at present. This game
had no mineral salts at its disposal. Yet all the
ruminants in northern parts of Germany were thriving.
‘Thereforb we are not dealing with natural conditions when
we give salt to our hoofed game.’

"Without doubt it is demonstrated that the game
eagerly accepts the salt and that where salt is furnished
the game assembles and 1s readily held there. It may now
be asked, does this salt contribute to the health of the
game, has it any wholesome effect whatsoever, or 1s it

only a bait or luxury? On the other hand it could easily
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be possible that salt has a harmful effect on the
constitution of our ruminant game."

In concluding this review of literature pertaining
to the physiological requirements of animals and the
dlscussion of the supposed nutritional requiremﬁnts
existing in deer, 1t seems probable that deer may meet
these requirements through salt supplied principally in
natural forages. Murie (27, p.312), who made this same
conclusion in an analysis of elk selt requirements,
stated that the normal food supply undoubtedly contains
the various mineral salts in quantity sufficient for the
animala' physiological requirements. A rational use of
salt for deer salting in those cases when evidence shows
this mineral to be in short supply in natural foragé on
specific ranges might be governed by this resommendation
given by William P. Dasmann in the California Deer

Management Handbook (6, p.15}. His summary follows:

"If deer on some areas do need s salt supplement to their
native diet (1) general herd deficiency is most apt to
occur during the period when the animals turn to a fresh,
green herbaceous diet; (2) nursing does may benefit from.
a supplement for five to six weeks after fawning;

(3) there may be a deficiency in the late fall or winter
on areas where non-deciduous browse is not available and

deer must subsist largely on cured feed. The one time
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when deer should not have access to coplous guantities of
free salt 1s when on a low protein dlet and in a semi«
starved condition. Heavy intake of salt under such
circumstances is apt to aggravate their endemic condition
and cause death."

The effects of salt on deer distribution have been
early observed. Dixon {13, p.109) states that we have
evidence that the native tribes of North Americas even
before the coming of the white men to America were
familiar with the fact that many of our species of deer
and other big game enimels visited natural sait licks.
Case (7, p.79) also cited early evidence of deer distri-
bution being influenced by natural salt deposlts in
licks. He observed thet on the Clearwater Forest of
northern Idsho, prior to the coming of the white man and
for sometime afterwards, game was attracted to natural
salt licks. Numerous reports asppear in recent literature
describing the use of salt in influencing big game animals
particularly deer and elk, ror various purposes.

Case (7, p.79) stated that experience on the Selway
preserve indicated that a B8alting program may aid in
effecting desired use of winter range and in preducing
better distribution of elk. Cooney (11, pg}5~?) stated
that salt as s menagement tool in moving elk has been

particularly successful on several aress in Montana where
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heavily used natural licks were present on the winter
range. Elk had remained on thssavareaS'well‘inta the'r
summer, creating heavy over utilization of forage before
artificial salting was accomplished to drau‘them else~
where. Following salting at higher olevaticns a marked
lessening in the use of these concentration areas was
noted. Many additional references mention the use of salt
as a balt In trapping deer and other bilg game animalé.
Cooney (9, PP.106-107) described use of salt as a bait to
facilitate trapping of mountain goats and stated that 24
goats were trapped, using salt as a bait, in th@~spring of
1941. Hunter (16, 9.103) obtained favorable results from
using salt in earig winter trapping of bighorn dhaep;
However, the distribution of game has not been effected
by salt placement in all cases. Honess and Frost (15,
pp.95-96) reported that bighorn sheep in;Wyoming were not
induced to use szalt by 1ts placement along trails, in
favorite fseding places and on bed grounds, and by its
addition to hay fed during the winter of 1941. Thus,

the salt apparently exerted no influence on these bighnrn
sheep. Leopold, et al (19, p.132) stated that many
attempts were made to achieve beiter distribution of deer
on California winter ranges by salting, but that no
evidence was obtained that salt induced any genersl
redistribution of the animals. He further observed that,
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after three years of salting sround the deer traps of
Jawbone Ridge, salt attracted only the desr in whose home
range it was placed. In 1952 and 1953, Black and Grogen
(29, pp.7-11 and 4-8) conducted investigative work for
the Oregon Cooperative Wildlife Research Unit on a mule
~deer winter range on the North Fork of Crooked River in
central Oregon. The primsry purpose of this work was to
learn whether or not the movement of deer was influenced
by the selective placement of salt on this range. Results
obtained on this range indicated that salt consumption was
negligible. Grogan's conclusion, in 1952, that the;
movement of deer on this rangse ias not influenced by
placement of salt blocks was confirmed by results obtained
by Black in 1953.

Tittle Information is available as pertains to the
salt consumption of big game animals when free use of
salt is permitted. Nichols (238, p.29), in experimental
feeding of mule deer in Arizona, recorded ssalt consumption
of 1/10 pound per month in summer and 1/20 pound per month
in winter. Cooney (10, p.l0l) reported that the salt
requlirements of elk and deer in Idaho were determined to
be eight and four pounds of salt per year in the more
humid northern sections of the state. In the more arid
southern pertion, half these amounts appeared to be
sufficient. Recommended requirements (probable

consumption) for deer in Idaho would therefore amount
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to 1/3 to 1/6 pound per month.

Literature pertaining to the recommended quantitative
salt requirements of domestic animals, frdm the‘staﬁdpoint
of management, 1s covered under a subsequent Secticﬁ'of

this manuscript, entitled: Analysis of the Domestic Ani-

mal Salt Consumption Data.

Summary of the Big Geme Salting Progrems in all the

Western States snd the Province of British Columbia

Game selting 1s an established practice and is
considered an important phase of game management through-
out the nation. It has been practiced for many years,
particularly in the western states. 1In 1951, Cooney
(10, pp.99~105) prepared a report on the scope of the
salting programs, summarizing results obtained through
a general questionnaire to all states. Thls report showed
that 80 per cent of the 42 resporting states carry on
salﬁing programs and that the 11 western states indicated
100 per cent participation. He dliscussed the following
‘aspects of game salting: (1) means of placement, (2) cost
figures, (3) types of salt used, (4) research, (5) chief
objectives, and (6) gave notes on Montana's salting
program., Hls excellent summarization of the stated
objectives of the salting programs of the varlous states

follows: ™rhe most important objectives of salting
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include: range improvement by better game distribution;
& more even utiligation of available forage; the preven-
tién of damege to private lands by holding geme on
desired ranges; the drawing effect in moving game'fram
one range to another; the building up and héiding of gamd
on management areas; alding in the establishment of
transplanted geme on new areas, as well as the benefiecial
dietary effects.” It must be emphasized that these are
in effect the stated objectives of all the states and
that they have not been realized in some instances and in
many ceses they are not supported by research.

In an effort to obtain more current information on
the salting programs of the 11 western states and the
Provinee of British Columbia, with particular reference
to the extent of research sccomplished or in progress on
big gamebsalt requirements, a letter was sent to each of
the states concerned, requesting this information. The
results of this research by Black in 1954 (29, pp.8-9),
as contained in the Orsgon Cooperative Wildlife Research

Unit Quarterly Report, were summarized in table I. This

survey showed that salting 1is currently being used for
blg game management purposes in ten of the western states,
but no management use was reported for the state of ﬁavéﬂa
or foé the Province of British Columbia. Stated purposes

or objectives of the various big game salting practices



TABLE 1

SUMMARY OF BIG GAME SALTING PROGRAMS IN ALL THE WESTERN STATES
AND THE PROVIKCE OF BRITISH COLUMBIA

i i ———" e by

Extent of managamentl

State or
Province use of salt Purpose or objectives Current research
Ariszone Salt distributed over 1. Public relations with Preliminary studies
most of big game ranges. stockmen. underway to evaluate
2. Obtain better distri- effects of salting
bution of game herds. program.
California Salt is distributed
on deer ranges Not specifiled. Food habits laboratory.
1s conducting a P-R
study to determine, if
posalble, the asctual
elements or element
sought by deer when
they use salt blocks
or natural licks.
Colorado Usze limited to one or 1. To hold deer and elk Investigation of
two lsolated places on the higher ridges of effect of salt on
and that was in an their winter range. distribution of deer
experimental nature. and elk.
Idaho Big game salting has 1. To determine whether Practically the entire

been practiced for a
number of years.

the influence of salt
will retain the game
longer on the sumnmer
range and induce an
earlier drift fromithe

big game salting pro-~
gram is conducted
under a Federal Ald
project in an effort
to obtain a more

81
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State or Extent of mansgement
Province

use of salt

Purpose or objectives

Current research

Idaho (cont.)

Montana 136,000 pounds of salt
in block form were
distributed over the
big geme ranges in
1963.

Salt has not been used
as a management tech-
nigue to date.

Nevada

S8alt used routinely for
deer, elk, and bighorn
sheep.

New Mexioco

2.

winter range.

ted for physiological
needs.

1. An attempt to

accelerate the drift of
game off the winter
ranges as early as
possible in the spring.

2. Attempt to lighten

the game use on
eriticel winter areas
during the spring and
sumnmer months.

L .

1. Used as a lure to

keep deer away from
orchards and comestic
Cropsé .«

2. Recompense stockmen

for salt used by deer.,

Salt is not distribu~

"mentioned.

equitable utilization
and distribution of
game on the range.

None specifically

: Presum=
ably investigations
are being conducted
to determine whether
or not stated
objectives are being
realized.

None.

Investigative project
in the Big Hatchet
Mtns. concerning the
use of salt of varlous
kinds and its result=-
ant use by the Mexican

- bighorn sheep. ]
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State or Extent of management
Province use of salt Purpose or objectives Current research

Oregon Salting has been con=- 1. Provide a nutritional Present study initiat-
ducted since 1938, supplement . ed in 1951. Plans call
Twelve tons of salt 2. To lure animals away for a continuation of
were dlstributed on from concentration this long range
big geme ranges in areas. investigation in
1953. another region of the

state .

Utah 60 tons of salt Not specified. Tentatively planning a
distributed on big game study to determine the
ranges in 1953. effect of salt in

, inducing deer back off
their winter ranges
earlier in the spring.

Washington A considerable amount Largely a public rela- 1. No intensive

of salt has been
distributed for big
game during past years.

tions gesture;
replacing some of the
salt that stockmen
supply to gams
animals.

studies have been
made to determine the
value of salt in game
management.
2+ Conduct experis
ments in the Methow
Valley to satisfy a
request to use salt
to control damage to
orchards is planned
for summer of 1954.



TABLE Ie-continued

5téte or
Province

Extent of management
ugse of salt

Purpose or objectives

Current research

Wyoming

British
Columbis

Practice distributlion
of salt to blg game on
various feed grounds
and winter ranges.

No deliberate salting
of bilg game ranges in
this province other
than that distributed
by ranchers for use by
domestle livestook.

Not specifiled.

- e e e

None.

Nons .

a3
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are listed in the table. Current investigations of bcth
the nmutritional effect of salt and its effect on big game
distribution are being conducted in nine of the states.
No research projaéts were reported for the states of

Nevada and Wyoming and the Province of British Columbia.

GENERAL DESCRIPTIONS
Location

All field operations were conducted within the
confines of the Deschutes Natlional Forest in centrsal
Oregon on & site selected by the staff of the Oregon State
Game Commission. The experimental area, the area on which
the higher elevation salt stations were located, and the
ranches on which data on salt consumption by domestic
livestock were obtained were sll located in the Sisters
ranger district, in the northern part of the forest.

This area 1s bounded by the divide of the Cascade Moune
tains to the west and the Metolius River on the east, &
dlstance of about 12 miles. Szlt consumption dats
collected through the fire tower cooperative deer salting
study were obtained from fire lookout sites located in
both the Sisters and Fort Rock ranger districts. The
latter district is in the southeast part of the forest

and the lookout sites selected were situated approximately
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65 alr miles southeast of the experimental ares. This
same study area was also used in 1951 and 1852. The
extension into the esreas of higher elevation to the west
of the experimental ares was made in 1953.

Figure 1 presents a topographical map of the main
study area showing the location of each salt station at
both the lower and higher elevation areas. It may be
noted that elevations on the experimental srea extend
from about 2900 feet to 3600 feet. The remaining salt
stations at the higher levels were situated at elevations
ranging from about 3200 feet to 5200 feet. The various
tower sites employed for collesetion of salt consumption
data were 8ll at elevations over 5000 feet, with some
reaching an slevation of 6800 feet.

Important considerations in the original selection
of the main study area, in 1951, were 1ts moderate deer
densitles and the absence of domestic, grazing animals,
with the exception of livestock on the fenced ranch
pastures and the one band of sheep that grazed on the
Firat Creek grazing allotment. Thus, no interferences
by domestic livestoek or by livestock operators were

exerted during the course of the study.
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Climate

Climatological date are not available from weather
stations situated on the study area. The nearest westher
station was located at Redmond, Oregon, about 28 air
miles to the esst, but in an area of lower precipitation.
Observations made on the study area, by the U. S. Forest
Service, Forest and Renge Experiment Station, in conneec~

tion with a study of ponderosa pine, Pinus ponderose

Laws., reproduction, indicated that annual precipitation
averaged about 25 inches. Barron (1, p.8) reported that
the average maximum snow depth is approximately 24 inches,
but In severe winters may reach a depth of 48 inchea.

Rainfall records maintained by Barron (1, p.8) during
the 1951 and 1852 study periods, showed that rain occurred
only twice during the 1951 study period and that both
occurrences were recorded in April. In the 1952 study
perliod, rainfall was recorded on nine days widely
scattered through the spring and summer months.

Vegetation

A detailed dascriétion of the vegetation can be
found in Barron's thesis (1, pp.9~10). A panﬁarésa pine
climax type ocours over the main study area and in the
Sisters ranger district. Douglas fir, Pseudotsuga Carr.,

cccurs as the second most important component of the
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stand. The type remained the same throughout the regien;
but at higher elevations other tree species increased in
numbers and abundance. U, S. Forest Service type meps of
the reglon show that in Township 12 South, Baaga 8 E#st,
the township on which the experimental area was located,
ponderosa pine occuples Slwpar cent of the stand; whereas
in T 12 8, R 9 E, the area on which the higher elevation
salt stalions were located, ponderosa pine constituted
only 61 per cent of the atand. Pouglas fir and graad fir,
Ables grandis (Dougl.) Lindl., occupled 33 per cent of the

stand in this region of higher elevation, as compared to
13 per cent of the stand, volume on the experimental sares.
No sttempt was made to define the plant communities
present throughout the study area, but U. S. Forest
Service type maps are available giving information on
timber types., Also, no attempt was made to retﬁaae the
fire and logging history of the region. =Selective logging
has been practiced in this region under Forest Service
supervision for many years and is taking plaea‘at the
present time. Serious fires have been recorded in the
region. One recent fire extended over portions of the
area where higher elevation salt stations were loceted.
The understory, browse cover was generally dense,

composed primarily of bitterbrush, Furahia trldnntata

(Pursh); Ceanothus, Csanathns vslutinn; Dougle.; and
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manzanita, Arctostaphylos petuls Greene. These plants
were all takaa by desr. Bitterbrush was the preferred
browse species, a criticel winter food and a food readily
teken at all seasons. Other species of shrubs were féunﬁ
in the understory, but in reduced frequency of occurrence.
Considerable ponderosa pine reproduction contributed to
the generally heavy cover,

Herbaceous forbs were perticularly sbundant during
the months of May end June and in late summer they were
8till avallable at higher levels. Observations indicated
that ucih grass and forbs formed an important part of the
deer's diet during late apriﬁg and early summer months.

The grass union present on the ranches was typical
of irrigeted pastures in central Oregon. Pastures on the
Lundgren and Cake ranches were irrigated by flooding and
pressure sprinkling respectively. Pastu:ea on the Black
Butte ranch were situated in an area possessing a high
water table. |

The plant association most commonly occurring cver
the Fort Rock ranger district was a ponderosa pine
overstory and an understory of Ceanothus and bitterbrush,
on the more moist parts of the district, particularly on
the west and at higher levels. The remaining desert sreas



were covered with a Juniper, Sagebrush community.

THE METOLIUS DEER HERD AND ITS RANGE

The major portion of the investigation of salt
consumption was directly associated with the Metolius
deer herd. Therefore, available data and information on
thia deer herd were obtained and is presented here in
order that the location of the normal herd ranges and the
movement patterns may be first understood before evalua~-
tion of the influence of salt is attempted.

The Metolius mule deer herd i1s relatively small-sized
as compared to the other deer herds in the central region
of Oregon. Some individuals show blacktailed deer,

Odocoileus hemionus columbianus (Richardson), character-

isties, indicating that hybridization may take place in
the area. This condition probably has resulted from
interbreeding taking place between the blacktalled herds
and the mule deer herds intermingling on common summer
ranges along the divide of the Cascade Mountains. The
range of the Metolius herd cannot be readily delimited.
For management purposes, however, it may be considered to
extend from the summit of the Cascades on the west to the
Lower Desert on the east. Northern boundaries generally
follow the southern edge of the Warm Springs Indian

Reservation. On the south, no physiographic features
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exist to provide a natural boundary and in this area the
herd occupies common summer ranges with the Tumalo herd.
An arbitrary boundary that delimits the lietolius herd on
the south with reasonable accuracy is the South Santiam
Highway., The winter range of the herd, a much more
eritical area than the summer range, can be more resdily
assigned limits. These boundaries, as provided by Mr.
Paul Bonn, the District Game Biologist of the Oregon State
Game Commission, are shown in figure 2. It will be noted
that an inner concentration area has besen outlined within
the larger winter range. Approximately 80 per cent of
the herd is confined within this restricted area during
periods of maximum concentration.

The herd statistics contained in table II were
recorded in 1951, 1952, and 1953, by ¥r. Paul Bonn (30,
PP+8,10}. The first part of tsble II contains population
trend data. The second part of the table contains data
on herd composition and includes male~-female ratios and
young~female ratios for the three years. A brief synopsis
of migration and distribution records as pertain to the
Metolius herd for 1952 and 1953 are presented by the date
of oecurrence, This information was slso recorded by the
District Game Biologist and was tékan from the Annual
Reports (Game) of the Central Region of the Oregon State
Game Commission (29).
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Figure 2.

range boundaries of the Metolius herd.

Map of the Sisters district showing the winter



TABLE II
METOLIUS DEER HERD POPULATION TRENDS AND HERD COMPOSITION DATA

Population Trends

 Herd Range Miles Traveled | Deer Observed Deer Density per Mile

(1953) (1953) ‘ 1951 1952 1983
Metolius 65 241 340 3.0 37
Central Region 545 2483 ’ 5.5 6.0 6.4

Herd Composition

Herd Range
Metolius 50 132 89 271 38 39 38 48 72 87

Central Reglon 289 1245 886 2420 29 24 23 56 82 71

- 3g



Notes?on seasonal herd movements follow:

May 21, 1952. Deer wtre 8till held baek from the
high Cascades summar range in the Deachutes Foreat; by
deep snow.

June 21, 1952. On the east slopes of the Cascades
in the veschutes Forest deer are foﬁnd to be well
scattered thraugh the entire area except for the slopes
Just now bskng freed of snow.

Augustfal, 1952. Deer are scattered in the Dssehntes
Forest and local concentrations are not as heavy as those
found in 1951. Conaiderably more moisture during the
early summe% and aarresﬁcading improvement of range
conditions éaem to have contributed to this condition.

September 21, 1952. Deer in the Deschutes Forest
have left mést of the lower, drier slopes akca#t for some
of the nateﬁ courses, but are still fairly evenly distribu~
ted in the higher csﬁntry, and are found to bs favoring
heavy aover?an the north slopes. Distribution in the
Cascades seems to be fairly normal at higher elevations.
Mountain clﬂmbera have reported seelng large bucks hanging
| around timberline areas. Most of the deer have pulled
away from thb lower Cascade ranges during the pést three
weeks. This is especially noticeable in the Metolius
region and also in the upper Deschutes.

October 21, 1952. Very little deer movement has been



noted on th% major desr ranges during the month.

December 21, 1952. A wind and snow storm hit the
regian.justiaftarfths 1st of December and brought a sudden
‘ migration of deer on &ll ranges. Intermittent storms have
occurred since then. The sudden, deep snows have pushed
most of thﬁ%deer on the Deschutes area out of the timbered
sections of?the ranges. The one exception being the
Metolius raﬁgo which 1s sti1ll quite open on the lower
areas toward the lower Metolius River and the forested
sections ea%t of Green Ridge.

January 21, 1953. Msny deer have moved back and
become mﬂreiwidespreaé in distribution during the last
three wesks%alang with the removal of snow by rain and
milder tamp&raturesg‘ On most ranges, the deer have
‘spread out as restricting snow has receded.

Februa#y 2l, 1953. Desr on the Metollus range are
found st préctieaily all elevations. However, large
numbers still remain at lower elevations, evidently
working on new grass just greening-up. |

March 21, 1953. The Metolius herd has shown & little
westward mo#emant, otherwise the distribution is
apgroximateiy the same as in February.

April 21, 1953. Deer on the Metolius range have
moved westward from the lower portion of the range east

of Green Ridge. However, concentrations of deer are still
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found in such areas as Squaw Creek, where a'eombiﬁation
of early grsss and water apparantly hold a strong |
attraction for them. ﬁany'deer are still found in thé
upper Metolius River areas, but this portion of the range
is opening up fast.

A summary of these migration and distribution
records, as they directly pertain to the Metolius herd,
showed that in 1952 the herd had been kept off the upper
limits of their summer range in May by deep snow, but were
well scattered over their range by June. This condition
generally continued through October, but some movement
from the lower parts of the range was observed. Deer
moved onto the winter range areas in November and DVecem~-
ber, but were not foreced to concentrate in the restricted
winter range areas. Outward dispersion was already
noted in January 1953, aslong with the recession of
restricting snow. By February, deer were generally
distributed over their entire summer range, including
higher regions, although cccupancy of some areas was
blocked by deep snow. Deer were still found in consider-
able numbers on the lower resches of the Metolius River
ares in Aprll,

Additional information on herd movements were
obtained from loggers and through interviews with Mr. Lee
Morton, Forest Guard, Allingham guard station of the
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Sisters district. When the spring break-up arrives each
year, the deer from the esst poftiona of the winter
ranges move westward off of Green Ridge and cross the
Metolius River freely onto summer range. The main part
of the Mstolius herd occuples the area round the head of
the Metolius River temporarily during the winter and early
spring months and then continmes on up into the higher
country in late June and July following the new herba-
ceous growths. This area approximately coincides with
the restricted winter range area along the Metolius River
as is shown in figure 2. Loggers reported that the ?
greatest number of deer were seen along the main logging
road, a section of which marked the west boundary of the
experimental area in March 1953. This indiecates that the
bulk of the deer moved onto higher roaﬁhas of thsir
summer range about this timg and that the ésar'ramaining
on the experimental area were mainly resident deer. The
deer on the eéat side of the river move out of the
Metolius River sares each year as summer highway traffic
increases after June 1l.

Analysis of the data contalned 1n fabla I1 permits
certain generalizations in regard to the ietolius herd in
comparison with figures compiled frem all deer herds of
central Oregon for the three years of the study. The
population trend for the Metolius herd, as revealed in
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deer density per mile traveled by the observer, remainaa
constant for the first two years, but increased
noticeably in 1955. The trend data for the overall
reglon showed this same pattern, but recorded desr density
was about two times as great. This probably is indicative
of lesser numbers of deer on the Metolius rengs and the
difficulty to observe them due to the heavy cover.
Inspection of the herd composition data for the Metolius
herd shows no striking trehﬁa. The number of bucks per
100 does remained constant for the three years, but was
more than one half times greater than the averége for the
reglon as a whole. This is probably dué to the reduced
hunting pressure exerted on the Metolius herd and asgain
the heavy cover extending over the range acts to reduce
the harvest of antlered deer. The number of fawns per

100 does was fairly stable, with exception of the smaller
figure recorded in 1951. Generally the ratio cgmpare&
favorably with the young~-female ratio for the region.

PROCEDURES

Determination of deer salt use required two interw
dependent measurements. The exact amount of salt
consumed by the desr end the number of deer consuming the
selt were co-equal parts of the equation. Thus, in order

to determine accurately the salt consumption per
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individual animal 1t was necessary to obtaln these

meaauremsnia.

Measurement of Salt Consumption by Deer

Measurement of Salt Consumption at Salt Stations on the
Experimentel Ares

Péceedurea followed in obtaining the measurements
of actual salt consumed were essentlally the same on the
experimental srea, the higher elevation salt stations,
and at the fire lookout sites. They consisted of making
regular weekly or biweekly welght measurements of the
salt blocks located at the various stations. A specially
deslgned platform was~eo§struetad tc hold two, five pound
blocks of plain white salt. One of the blocks was
exposed to deer use and the other was exposed to
weathering, but protected from animal use by one-half inch
mesh hardware cloth (screen) which enclosed the block.
This latter block was designated as a control block and
the difference in weight between successive weighings
represented the gain or loss resulting from exposure to
the weathering elements. Thus, a control bloek
immediately adjoining sn exposed block was located at each
station in order to measure affectivsly weathering action
at the different station sites. This salt platform,
showing iha exposed and control salt blocks, is
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Figure 3. Salt platform used to hold block
salt and to provide an accurate check on weight
changes due to weather. Exposed block on left,
control block under screen on right. Note
porcupine sign (gnawing) on edges of platform.

;‘::'. ‘”,'.‘; - £ = <=L ;EL/
Figure 4. Salt platform designed to hold
half ground salt and to provide an accurate
check on weight changes due to weathering.
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i1llustrated in figure 3. A asalt platform constructed to
hold two small boxes of half ground salt was also designed
to permit determination of salt weight?changaa dne:bé-
weathering. This salt platform, shown in figure 4, was
employed at two stations on the experimental area
beginning on Auguat 11, 1953.

The control block was located immediately adjacent
to thﬁ exposed block in order that the effect of weather,
particularly the miero-climate, could bg eompensated for.
It was believed that significant differences existed in
the weathering effect bstween stations and for this reason
control blocks were located at each of the stations on
the experimental area.

Twelve salt stations had previously been established
by Barron (1, p.17): 8 atations were established on
April 18, 1951 and 4 addltional stations were located on
June 12, 195i. The sites for the stations had been
carefully selected to permit uniform salt distribution,
habitet wvariation, elevational differ&ﬁsas, and normal
deer summer range were factors éonaidered. Barron stated,
“As many of the variations as possible were included when
each station was located to prevent these factors from
having a bearing upon the salt consumption of (the) deer".

Figure 1 contains a map showing the location of the

12 salt stations on the experimentsl area &nd their
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location with respect to the topography of the area.
These identical stations were relocated and used in the
1953 study. Their locations were facilitated by tha aid
of detailed descriptions prepared by Barron. Initial
observations of deer activity at the statlons were made
on April 16~17, 1953, and initisl salt placements were
made on April 21, 1953,

Observations of deer activity, as indicated by tracks
and other signs, together with salt weight measurements
were made at these stations daily for the ten-day period
following initisl salt placement. This was done in order
to learn when salt use first began at each of the salt
stations and by interpreting the signs, primarily the
number and density of tracks, an estimate of the number
of deer thet had visited the salt station éuring the
24-hour period between inspections was made. Thereafter,
the stations were checked and the control and etpased
blocks were weighed on Tuesdays of each week.

During the ten-day period during which daily observa-
tions and weight measurements were raeorded, special care
was taken to eradicate completely all deer signs on the
exposed surface in a 6 to 8 foot radius about the sslt

station. A fir branch was used as a broom to brush this

exposed area clear of tracks and other sign, following

inspection and welghing of the salt blocks.
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A postal scale, welghing up to 6 pounds and with one
ounce gradustions, was used at the start of the observa-
tion period to make the weight measurements. ©On April 30,
1953, & triple beam balance, callbrated in grams and
tenths of grams, was put into use replacing the postal
ccale. The meximum weighing capacity attainable on the
beams was 2610 grams, or 5 pounds 12 ounces, attalined by
the use of attachment weights. Two types of triple beam
balances with identical graduations, capaclities, and
performance characteristicas, were used during the study.
The first type used wes a "Cenco™ triple beam balance msade
by the Central Scisntific Company and the second type used
vas an "Ohsus" triple beam balance, manufactured by the |
Ohaus Scale Corporation. This latter balanaa was put into
use on July 3, 1953, and was used throughout the remainder
of the study. Figure 5 1llustrates the balancavbeins
used in the field. ,

Precise weight measurements were obtalned by
following simple procedures: the salt blocks were taken
from the platform, sarth or other debris clinging to the ..
blocks was carefully brushed off and the blocks were
weighed separately and their weights were recorded to the
nearest ounce or gram depending on the scale used. The
blocks were then replaced in the platferm,‘ The exposed
block was replaced with a new, five pound hlaek’whsn‘itf*~
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Figure 5, Triple-beam balance used in obtaining salt
weight measurements.,
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had been consumed to the extent that only about one pound
remained. No allowance, other than that measured by the
welght differential in the control block, was made for
urmasual weather conditions, such as showers, which |
'thoroughly wetted the salt blocks at the time of welghing.
It was assumed that this effect would be approximately
jdentical on both the control and exposed bloeck and,

therefore, sctual usage could be accurately determined.

Messurement of Salt Consumption at Higher Elevation Salt
Stations

A total of 22 salt stations were located at higher
elevations to the west of the experimental area. Most of
these stations were in a zone two to four miles west of
the west boundary of the axgarimental area, on the upper
reachea, but not beyond the extreme limits of the herd's
summer range. Their locations with respect to the
topography of the region are shown in figure 1.

By locating these salt stations in a line intersect~
ing the normal drift of the deer moving onto this portion
of their summer range and by analyszing the usage of salt
on these stations as compared to those on the experimental
area, it was believed that aemé indication might be gainsd
a8 to the relative deer movements. Thus, if sait

consumption on the experimental area decreassed at the same
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time as an inereasa‘in salt consumption was recorded at
the higher elevation stations, it would be reasonable to
conclude thet the deer wers not held on the experimental
area by the salt, bu# continued to infiltrate into the
higher portions of the range as the summer season
Advanced. Leopold (19, p.61l) found that the summer
seasonal range of mule deer in Californla was about one-
half to three~quarters of a mile and if this same figure
is applied to the Metolius herd, it is unlikely that the
deer would have contacted these higher, westward stations,
unless their movements were}prampted by some other factor
than salt demand.

Initial reconnaissance for possible locations of
these higher elevation stations was made on May 27, 1953.
?ourtaén;teatativa statlon sites were located and
fragments of salt blocks, amounting to about two pounds
of plain white salt, were placed at each of the sites
selected. A general survey of the area coupled with
sightings of 1nd1viénal‘daar and the finding of an abun~
dance of fresh tracks confirmed that deer were active in
this area and were well distributed throughout this
portion of thelr summer range. The purpose of‘placing
this salt out was to allow the deer in the vicinity of
the stations to find and begin using itgt Thus, it was
belleved that two factors having a diréet influence upon
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salt consumption might be eliminated. These factors werse:
(1) the heavy initial salt consumption by animals that
had not had access to salt for extended parieés’af time
and {2) the elimination of the tima interval required for
all the deer to find the salt. Also, the degres of salt
use, as revealed by a later check, was an excellent
indicator as to the number of deer within normsl range of
each astation. On June 4, 1953, twelve permsnent salt
stations were placed at higher elevation sites that had
been tentatively selected on May 27, 1953. Four of the
14 sites first chosen were rejected and two new sites were
added. Eight more stations were added on June 7, 1953,
and at the same time one of the 12 previauﬁly located was
removed, bringing the total number of stations to 19.
One new station, number 16, wass sdded on June 18, 1955.
On July 3, 1953, station number 5 was removed and three
additional stations were aéﬂad, These were stations
numbers 21, 22, and 23. This brought the number of
stations to 22, which was the total number p&rmﬁnently
located at these higher elevation sites. No further
changes were made until this éhaaa of the study was ter-
minated and all salt blocks were removed on August 26,
1953. ,
S8ingle, five pound blocks of plain white salt werse
placed out on simple wooden platforms; tha’blcaks ware
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held in place by wooden clests. Conslderation was given
to factors affecting deer range as discussed under salt
placement on the experimental area. In all cases the
platforms holding the salt were placed on the ground or
nailed to stumps. Most stations were about one~half mile
apart and were located near trails, openings in the cover
that were frequented by deer, and other sites normally
accessible to the deer. Weight measurements, at these
stations, were not taken each week, but biweekly, on
Thursdays. This was done because of the almost complete
absence of human interference and because the salt
consumption would not likely exceed five pounds during
the two week interval between weight measurements.

Control blocks were not used. An average of the weight
changes recorded on the 12 control blocks on the experi-
mental ares was employed in computing actual salt
consumption. Adjustments in the gross consumption figures
derived were made by summing the weights of the salt
blocks at each of the 22 stations, at each weight period,
then multiplying this resultant sum by the average
percentage weight change recorded on the 12 control blocks
on the experimental area during the two-week interval most
nearly corresponding to the biweekly weight messurements.
This product was then deducted from the gross consumption

figure to obtain the net salt consumption for each two
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week period. This method of compensating for welght
changes due to weathering was used because by the nature
of these observations they were less intensive than those
on the expserimental area. In other words, no attempt was
made to determine the number of deer uwsing salt either on
the entire area or at each individual station. The
objective was to discern possible trends 1ln salt
consumption through comparison of salt conaumptiah on the

two groups of salt stations.

Measurement of Salt Consumption by Estimatlion of Deer

Numbers at Salt Stations on the Experimental Area

The following procedures were designed to permit
determination of salt consumption per deer month on the
experimental area. The analysis of results thus obtalined
produced informstion on consumption per individual deer,
variation in number of deer using the station daily, and
an average usage figure or the number of deer per station
per day.. |

Concurrently with the daily recording of salt usage
at the 12 stations on the experimental ares, an estimate
was made of the number of deer using each station by
counting tracks. The actual salt consumption was computed
in the ssme mannér a8 deseribed under the section dealing

with the messurement of salt consumption on the
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experimental area. The estimate of deer numbers was
accomplished by an inspection of the ground immediately
surrounding the salt platform. By brushing the ground
free of all tracks, within a radius of about 6~8 feet,
it was possible to estimete the number of deer that
visited the station during the following 24~hour period.
Sections of trails leading into the individual stations
were also cleared of tracks and in this way a close
estimate of the actual number of deer visiting the station
during the period preceding the next inapection and weight
measurement could be ascertained. Likewlise obliterating
the tracks within an approximately 15~foot dlameter circle
surrounding the salt platform eliminated confused track
patterns resulting from the rervous actions of the deer
at the salt station and permitted an intelligent interpre-
tation of the tracks. Barron (1, p.28) mentioned using
dally track counts to check egainst the number recorded
| by a photoelectriec counting;mechanmém. Thls device had
been employed during the 1952 study period to obtaln a
count of the number of deer visiting sn individual salt
atation. |
Estimates of the number of deer using a salt station
were recorded by individuals, in numbers from 1 to 10.
In those instances when 1t was evlident that more than 10

deer had used the station, the estimated number of desr



was recorded as 15 for purposes of computation.

To increass accuracy of the estimate, careful site
preparation preceded each abservatian period during which
deer salt consumption was observed directly. At the
completion of the period of observation, tracks made by
a known number of deer were closely scrutinized. Also,
appralsal of normal deer behavior at the salt stations,
es revealed by direct observation, contributed to the
accuracy of this method.

Estimates of deer numbers at each individual station
and the weights of both the expu#ed and control blocks
were obtained during 9 of 10 consecutive days, beginning
with the initisl placement of salt at each of the 12
stations on the experimental srea on April 12, 1953,

These measuremsents were concluded on May 1, 1953,
Measurement of Salt Consumption by Direct Observation

In order to supplement the salt consumption measure-
ments obtained by the method of pericdically weighing salt
blocks located at established salt stations, as previously
described, individual salt stations were kept under
observation for periods of several hours at a timé.
Initial observations of this nature were begun on
April 21, 1953, and were continued at irregular 1n£arvals

into September, terminating on September 4, 1953.
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Observations were made at several stations. Stations
4, 8, 10, 11, and 12 were used on the experimental area
and observatlons were also obtained at the Bﬁiley and
Duran Meadows, located on and near the expsrimental aresa
respectively. In addition, observations were obtained at
the China Hat Well guard station in the Fort Rock district
of the Forest.

Observations obtained at statiéns 8 and 12 were made
from tree platforms. The platforms were about 35 feet
from the ground and at distances of 100 to 150 feet from
the salt station. These tree platforms had been
constructed by Barron (1, p.24) during the 1952 study
period. He discusses factors considered in their location
and thelr advantages in some detail. Advantages chiefly
consisted of placing the observer in position to see
clearly and hear activities at or in the vicinity of the
station and at the sams time to reduce to a minimum
possibilities of disturbing normal deéy behavicr;
Observations obtained at the remaining sites, with the
exception of thos obtained on the consumption of half
ground salt at the Duran Mesdow, were made from a closed
automobile. Agailn the distance of the observer from the
salt station did not exceed 50 yards, except at the Duran
Meadow, where observations were mede from a hill over-

looking the salt station and located about 100 yards
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distant. 1In all cases, 7 x 50 binoculars were available
to aid in obaserving details of deer behavior. These
glasses were especially useful for seeing activity under
poor light conditions.

Observation of deer taking salt was a relatively
simple procedure. The exposed and control blocks were
welghed upon arrival at the station and then a constant
survelllance of the station was maintained. All activity
about the station was observed and the behavior of the
deer while taking salt was particularly noted. The number
of minmates that a deer actually was engaged in taking salt
was recorded. When the perlocd of observation at the
station was finished, the two salt blocks were again
weighed and the amount of salt concumed was determined by
subtracting the beginning and end of observation perlod
weightse.

It was not feasible to attempt to welgh the salt
block after each individual deer visit for two reasons.
First, the deer commonly came to the station in groups of
two or more and secondly, the handling of the salt blocks
while welighing them would leave scent about the station
and the deer would be reluctant to take salt for periods
of approximately one hour following this disturbance.
Thus, in order to obtain maximum sslt consumption in a

single observation period, the total number of deer
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taking sslt and their combined time, in minutes spent
taking salt was recorded. The total number of deer ob=-
served from the salt station, regardless of whether or
not they took salt, was also recorded. This was ﬁenﬂ,
to give some measure of activity as well as numbers of
deer in the vicinity, in order to learn whether or not
ssasonal differences existed in the deer's desire for

sglt.
Pire Tower Cooperative Deerfﬁalﬁing Study

A cooperative investigation with U. S. Forest Service
personnel involving the measurement of salt consumption
of mule deer at several fire towers on the Deschutes
NHational Forest was instituted in 1952 by Barron (1,
PP.43-44). The study was designed to provide deer salt
consuaptiah data from a wider geographiceal area. The
lookout operators are in a particularly advantageous
position to secure this information, because deer numbers
are generally small, relatively stable and as a result of
constant observation the lookouts may identify many of
the individual deer and very accurately estimate the
number of deer using the salt; permitting daterminatiaa
of the critical figure with which this study is caﬁcernadg
8.8+ salt consumption per individual deer. This particnv

of the main study was continued with only minor
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modifications in methods in 1953. 1t was made possibls
through the wholehesrted cooperstion received from all
personnel of the Deschutes Nationsl Forest that were
assoclated with the study.

Selt platforms containing both an exposed, five pound
blosk of plain white salt and a corresponding screened,
control block were located at each station. Thease
platforms were very similar to the platforms used on the
experimental area, as 1llustreted in figure 3. Household
type scales with capa&itiés of from 6 to 25 pounds were
turned over to each operator to use in obtaining the
weekly weight measurements. A copy of the instructions
appended to each notebook given to the operators to
facilitate their recording of data is repeated in
appendix A, to explain fully the kind of observations that
the operators were requested to make and the manner in
vhich they were to be recorded. In addition to theas
items, a supply of salt, sufficilent to provide for
anticipated consumption, was provided each operator at
the time of station establishment.

At the time of initisl contact, the operators were
thoroughly hriéteé as to the purpose of this phase of the
study and their part in it. Subsequently, after about a
two-week interval, the operators were again visited to

determine whether or not they were recording observations
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properly and to answer questions. Addlitional vigits‘wert
made throughout the summer to check on the success of
this program.

Nine stations were employed during 1953, four of
which were located in the Sisters ranger district and the
remaining five of which were located in the Fort Rock
- ranger district. The first salt station was laeatoé?atv
the Abbot Butte lookout on May 27, 19563. Initial weight
measurements and continued observations were made until
the lookout was manned on June 3, 1953. 4 ssalt platfora,
together with scales, a supply of salt and the notebook
containing instructions was sent to the Black Butte |
loockout on June 19, 1953. These two stations, both
located in the Sisters district, marked the initisl place~
ment of salt at the lookouts. The remaining two lookout
sites used in this district, the Cache Mountain and the
Trout Creek lookouts, were placed in operation on July 4,
19563.

Five stations were established in the Fort Rock
district on June 19, 1953, with stations being 1ocatgd at
lookouts on Pine Mountain, East Butte, and Spring Buﬁta,
and at the China Hat and Jones Well guard stations. Seven
of the nine stations enumerated had been utilized to
collect similar information during 1952. Lookouts at Pine
Mountain, in the Fort Rock district, and at Black But&e,
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in the Sisters district, were added in 1953. One aeszian
used during the 1952 study, the Draka Butte loakeut,‘in
the Maury Kountaln éistriat of the Gehsee ﬂatianai Fnras%,
was not used in the present study. Observations wara
terminated in thﬂ Siatara dlstrict on Angust 24»%5, 1953,
In the Fort Rock district, they were tarminataé batwaaa
August 27-30, 1953, with the exception of ths Jenaa %ﬁll
guard ststion, which was eleésékan August 10,41953. |

Determination of Deer Numbers by Deer Trend ﬁountslgg
the Experimental Area |

Deer track counts on the 5.6 mile long road biséﬁﬁing
the study ares were begun on April 20, 1953, and were
contimed at weekly intervals throughout the study period,
which terminated with a final count on September 7, 1953.
This method of arriving st an index figure of deer n#ﬁh@rg
was patterned after the technique used by‘tha Interstate
Deer Herd Committee® (17, p.293) and was the matho&‘ése&
by Barron during the two previous study periods. Barron
(1, pp.19-20) described the procedures in detail snd these
were followed in the present study. For recording :
purposes, the road wes aubézvidaé4inta three sections,

2 The Interstate Dser Herd Committee is comprised of
representatives of the Oregon State Game Commisaion,
the California Division of Fish and Game, and Rogians 5
and 6 of the U. S. Porest Servias. ;
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of 1.4, 1.9 and 2.3 miles, from the scuth to the north
end, to provide aﬁﬁe indication cf‘areas of eccupanej and
movements. Track counts were msde on Monday morning each
week, being normelly begun at 7:00 a.m. and completed in
about three hours or at 10:00 a.m. HNormal automabilé
traffic was depended upon to obliterate old deer tracks
and make possible the ready identiflcation of the fresh
tracks. It was assumed that traffic on the road wuﬁié
cease at approximately 9:00 p.m. on the day preceding the
track count, produclng a winimum.tréck-aaaumnlatian ﬁéried
of about 10 hours. Thus, the number of crassings'reéordsﬁ
represented a 10 to 13 hour period of track accumlation.

An attempt was made to facilitate making the tréek
count through the use of a brush drag behind an auta%
mobile, a standard practice followed by the Interstate
Deer gsrﬁ Committee (17, p.293). This was done cn only
one occasion, on April 19, 1953, but was discontimued
whah it was found that traffic over the road was

satisfactorily eliminating old tracks.

Measurement of Salt Consumption by Domestic Animals |

The primary purpose of this pert of the investigation
was to establish a basis for comparison of measured salt
consumption rates of domestic livestock in the Metolius
area with established standards of domestic animal intake,
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to determine the difference in rate of consumption eh the
Metolius range. In including this phase of the $£udp,
cognizance was given the differences in food habits gf
cattle and sheep as compared to deer, but 1t’was balieveﬁ
that inclusion of this data might aid in interpreting
differences in the salt consumption rates of both live~
stock and big game occurring on ranges in different i
regions. %
Measurements of salt consumption by domestic
livestock were secured from four cooperating ranches in
the Metolius mrea. Collections of salt consumptieﬁ éata
at the Lundgren, Black Butte, and Circle-M ranches uire
obtailned to provide comparative salt consumption records
for the three years of the study period. In 1953, records
of salt consumption by a herd of sheep on irrigated
pastures at the Cake ranch were obtained in order t@i
permit more accurate determination of salt consumption
rates of sheep in the Metolius srea. This ranch was
sltuated about one mile southwest of Cemp Sherman, belng
located about midway between the Lundgren and Black Butte
ranches. Also, as in 1951 and 1952, salt eonaumptiaﬁ
records of a band of sheep on the First Creek grazing
allotment were secured. This grazing allotment 1is 1§¢atad
in the Metolius area of the Sisters ranger district,
extending from the west boundary of the exparimsntaléaraa
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to the base of Three Fingered Jack Mountain.
Messurement of Salt Consumption by Cettle

Relatively simple procedures were used to a’atain’
measurements of salt consumption. The ranch @paraﬁera
were contacted weekly to learn of changes in stocking
- numbers and the addition of salt. A Hanson c@mﬁ@reial
type scale, graduate in ounces, with a capacity of 60
pounds was used to obtain the weekly weight measurements
at each individual salt station on the partiecipating
ranches. Every effort was exerted to gain the‘eaepeéatianv
of ranch operators. For example, at the Lundgren ranch,
arrangements were made with the manasger to assume
responsibility for the meintenance of salt at each station
on the ranch. Also, sections of pipe were provided at
the Biack Butte ranch, which weare set into stumps or iIn
the ground at the designated sslt stations to hold the
salt block. This was done to eliminate undue salt losses
due to leaching and trampling, resulting from having the
salt block in contact with the ground, and in turn to
permit determining actual salt consumption more
accurately.

Wayne Korish, msnager of the Lnndgren'rannh, was
especlally cooperative, and agreed to provide hslf ground
salt for cattle in place of the block salt used in 1951
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and 1952. This was done to determine whether or not the
mineral content of the forage or of the water, or possibly
other undetermined factors, were influencing salt eénaum§~
tion in this particular region. It was believed that if
salt consumption rates were not substantielly altered by
substitution of this salt form, some undetermined factor
was operating to limit salt consumption to a sub-standard
rate. In order to facilitate the conversion to half
ground salt, substantial salt boxes with a capacity of

50 pounds were constructed for holding the half ground
salt.

Heasurement of Combined Deer-Horse Salt Consumption

Salt consumption records were obtained for combined
deer and horse salt usage at four stations on the Cirele-M:
ranch. These stationa were at separate locations whieh*'f

were removed some distance apart.
MHeasurement of Salt Consumption by Sheep

At the Cake ranch and on the First Creek Graging
Allotment, dete were collected from the operators who were
personally contacted from time to time throughout the e
study pericd. Consumption was determined by rsearﬁing“tﬁé'
amount of salt consumed and the staéking rate between
designated dates.
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RESULTS AND INTERPRETATIONS

Salt Consumption by Deer

Salt Consumption at Salt Stations on the Experimental Area

The same 12 salt stations used during 1951 and 19582
were relocated in 1953. Inspection of the ares immedi~
ately aﬁrreunding the salt stations prior to salt
placement showed that all stations were frequently
vislted by deer following removal of the salt in the fall
of 1952, This is in sharp contrast to Barron's observa-
tion in 1951 (1, p.46) that many of the stations had
little or no use until the deer located tham and that in
four cases practic#llx'nn use occurred during the entire
19561 study period. At most of the salt station sites
observed during 1953, the &aer»had pawed the earth away
from the point that the salt platform had previously
been located, apparently in an effort to obtain salt.
Some of the tracks in the exposed areas about the station
were & week or more old, but many fresh traeks‘ﬁeravin
evidence. A reasonable explanation for this conditlion
might be that deer, having established the habit of taking
8alt at one or more of these stutions, returned to the
same stations during their spring dispersion from winter
concentration areas.,

Results of the salt consumption measurements on the
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experimental area have been tabulated in table III and
are presented graphieally in figure 6. During the 20
week period, April 21, 1953 to September 8, 1953, a total
of 97,205 grams or 214,11 pounds of salt were used by
deer. During this same periocd the total weight loss
registered on the'lz control blocks was 10,779 grams or
25,74 pounds. The resultant net salt consumption amounted
to 86,426 grams or 190.37 pounds. Consumption during the
initlal week of observation, April 21 to April 28, was
15,74 poubds, the highest net consumption recorded during
the study period. However, consumption during the period
‘May 26 to June 2, 1953, was 15.69 pounds.

The seasonal trend in salt consumption on the
experimental area was consistently downward, as is
indicated in figure 6. The heaviest salt consumption
occurred during the first 10 week period, April 21, 1953
to Junme 29, 1953. During this period, the total net
consumption amounted to 131.83 pounds, or 69 per e&nﬁ of
the measured consumption, as compared to a total net
consumption of only 58.55 pounds in the remaining ten week
period, July 7, 1953 to September 8, 1953.

Detailed results obtained from the deer track counts
will be presented in a later section. However, some
reference to the correlation between deer numberas and salt

consumption 1s pertinent at this point: =a downward trend



TABLE III1

SALT CONSUMPTION DATA FROM STATIONS ON THE EXPERIMENTAL AREA

——— e I == T
, Selt Station Number
Date 1 2 S 4 5 6 7 8 9 10 11 12
21 April
28 April 256 1219 299 638 369 284 4256 978 86 1208 811 878
5 May 564 652 524 412 226 283 638 694 A1 495 452 483
12 HMay 495 593 564 401 144 200 174 516 137 817 1173 705
19 ¥ey 325 780 740 193 283 143 483 642 197 868 764 658
26 May 436 502 501 604 302 344 517 BE7 333 495 897 926
2 June 591 1605 7685 400 375 234 793 g6l 274 463 047 417
9 June 486 667 579 374 88 200 440 635 111 827 556 339
16 June 421 1133 626 202 146 356 531 564 # 14 141 4356 482
23 June 494 572 730 307 413 180 3518 613 208 306 681 431
29 June 619 831 576 349 312 383 BO3 517 2885 555 933 494
7 July 518 478 292 186 413 189 502 386 147 531 516 437
14 July 377 619 311 1756 126 39 412 419 106 269 408 408
22 July 417 817 547 197 248 83 360 362 204 259 311 295
28 July 287 816 470 215 313 56 308 168 126 89 206 268
4 August 209 300 194 33 274 42 282 192 93 230 537 225
11 Aug. 141 349 202 136 285 101 174 305 101 94 360 131
- 18 Aug. 185 188 194 32 212 27 98 40 57 137 38 94
25 Aug. 137 440 210 188 51 28 65 220 92 178 121 218
2 Sept. 268 214 258 66 89 44 271 204 38 503 426 113
8 Sept. ¥6 189 42 44 47 i 71 22 a2 13 30 37
TOTAL ,
Grame 7052 18064 PE24 5241 4714 5235 7365 8282 2544 B469 9902 8036
Pounds 15.5% 28,56 19.00 11.54 10.38 7.13 16,2 18.24 5.60 18,65 21.81 17.70

c9



TABLE III--continued

Total 3alt Consumption - by Dates % wt.loss for two week intervals

1bs.

Date Gross Net Total Pounds Pounds  Total wt, CBE's % welght

Weight Change change
21 April | 28122
28 April 7204 7148 - 856 15,74 ~0.12 28066 0.002
5 May 5452 5212 - 240 11.48 «0.53 £7826 0.009
12 May 6595 5919 - 676 13,04 ~=1.49 27150 0.024
19 May 6718 6074 - 644 13,38 «1.42 26506 0.024
26 May 9581 6414 -3167 14.13 -6.98 23674 0.119
2 June 7882 7123 - 759 15.69 ~1.67 22915 | 0,032
9 June 6167 5302 - 865 11.68 =1.01 22050 0.038
16 June 6105 5113 - 992 11.26  -2,19 21058 -0.081 0,045
23 June 5447. 5246 - 201 11.56 =0.44 20887 ' 0010
29 June 6137 6205 A 188 13.87 F#0.35 21015 =0.,002 #0.008
7 July 4975 4390 ~ 585 9.67 =1.29 20430 0.088
14 July 3710 3666 - 44 8,07 =0.10 20386  -0.030  0.002
22 July 4135 4100 - 35 - 9.05 ~0.08 20351 0,008
28 July 3267 3279 # 12 T.82  F0.03 20363 ~0.001 £0.001
4 Aug. 2364 2411 £ 5.31 #0.10 20410 40,002
11 Aug. 2703 2378 - 325 B.24 =0,72 18985  -0.014  0.016
18 Aug. 1337 1302 - 35 2.87 =0.08 18950 | 0.002
25 Aug. 1936 1941 f B 4.28 £0.01 18966  =0.002 = ==-
2 Sept. 4717 2491 -2226 - 5.49 4.90 16729 0417
8 Sept. 773 622 - 151 1.37  «0.33 16578 0.009
TOTALS 97205 86426 10779 190,38 23,76 lbs.464076

 214.11 190.37 23.74 1bs.
los. 18 .
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in the number of road crossings recorded was clearly
evident as l1s shown by tha average number of crossings
for each month, which were: April 228; May 177; June 155;
iuly 132; August 81; and Séptcmber 43. This is closely
correlated with the measured salt consumption. However,
the graphs of salt consumption, figure 6, and deer
population trends, figure 12, do not directly colincide.
Therefore, it may be assumed that if salt consumption were
directly related to deer numbers, the method of determin-
ing trends in deer pcpulatians on the experimental area
was not sufficiently sensitive to demonstrate this
conclusively. Other factors in sddition to deer numbers
may have infiuenced salt consumption to the extent that a
closer relationship between deer numbers and salt
consumption was prevented. Barron, in 1851 and 1852,
found a similar relationship between salt consumption and
deer numbers. Heaviest salt usage generally coineidéd
with pesk trends in deer numbers and then tapered off
later in the summer when desr numbers were lower.
Particularly interesting records were obteined from
the weathering losses registered on the 12 control blocks
on the experimental area. This loss 1s clearly shown in
figure 7, which shows a comparison betwesn s fresh five
pound salt block and & sereened, control block that had

been exposed to weathering factors for 140 days, from
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Figure 13. Typical sign of deer use (on left)
and cattle use (right). Depressions formed in
salt block by deer are approximately 1% inches
agross; those formed by cattle are approximately
45 inches across.

Figure 7. Results of weathering. The salt
block on the left was a control block placed
under a guard screen on April 21 and removed
September 8, 1953; a total of 140 days. The
block on the right is a fresh five pound salt
block.
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April 21, 1953 to September 8, 1953. The overall, average
welght loss of the control blocks was 38.33 per cent.
This was determined by dividing the total weight ehgage
by the total weight of the 12 contrel blocks on April 21,
1953. Percentage welght losses were computed for each
weekly period and are presented in table III. ?heir'éangc
extended from an increase of 0.02 per cent to a welight
decrease of 11.9 per cent. During two separate weeks,
the percentage weight loss exceeded 11 per cent of the
total weight of the control blocks, at the beglnning of
the weight period. The computation of percentage welght
change was accomplished in much the same manner as for
the overall per cent weight loss; the total weight of the
control blocks at the beginning of the weight period was
divided into the total weight loss for the week.
Emphasis has been placed on this computation of percentage
weight change because it was subsequently used to compute
weight losses on salt used in other phases of the study,
permitting determination of the approximate net saitf
consunption. ’
Known variability in weight changes between statlons
~was the reason a control block was 1ncluée& at sach
individusal station. That such variabiliiy oexisted 1s
demonstrated by weight changes- losges- recorded during
the period May 19, to May 26, 1953, on control blocks,
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on the experimental area. The losses on blocks 1 through
12 were 310, 308, 298, 303, 239, 223, 162, 196, 297, 273,
288, and 270 grams respectively, marking extréka ﬁari#-
tions of 162 to 310 grams. Thus, data collected during
1953 has emphasized the importance of accurately
compensating for changes in the weights of the exposed
salt due to weathering factors. ,

In & preliminary attampﬁ to determine the raiativa
consumption rate of hslf ground salt, this form of salt
was placed out in specially designed containers asyihéwn'
in figure 4 fﬁnetianing in a manner similar to tha‘
platforms designed to hold the five pound blocks of salt.
Stations 5 and 12 were selected for replacement of the
block salt with the half ground form, becsuse of tha
relatively unifcrm salt consumption and the moderate level
of inteke recorded at these stations. During the three
weeks preceding the use of hslf ground salt and beginning
with consumption recorded on July 28, 1953, an average of
201 grams of salt was consumed, with a range of €74 to
313 grams, at station number 5. During the same period
an average of 208 grams of salt was consumed at station
number 12, with & range of 131 to 268 grams. During this
same three week period, st the remaining 10 stationa, net
salt consumption average& 219 grams. Following the
substitution of the half ground salt on August 11, 1953,
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consumption averaged 100 and 116 grams, with ranges of

47 to 212 grams and 37 tn‘218 grems, at stations 5 and 12
respectively, in the four weeks terminating with the final
weight meassurements on September 8, 1953. Duringythia
ssme four week period, net bloeck salt consumption averaged
137 grems per wesk at the remaining 10 stationms.

In this exploratory use of half ground salt, 1t may
be concluded that no significant differences in the rate
of salt consumption existed in comparing the two forms
of salt. Additional results on the use of half ground
salt by deer are presented under the section on salt |
consumption by direct observation.

Compsrisons with salt consumption data obtained in
1951 and 1962 show a continued year-to-year increase in
salt consumption. Total salt consumption recorded by
Barron was 51.3 and 137.3 pounds during the successive
periods April 16, 1951 to September 18, 1951 and April 8,
1952 to September 16, 1952. It should be noted that
consumption during 1951 may have be#n materially iewored
through the employment of only eight salt stations on the
experimental ares from April 16, 1951 to June 12, 1951,
and 12 thereafter. HNet salt consumption during
corresponding 20 week periods in 1952 and 1955 were 125.3
pounds and 190.38 pounds respectively, showing a net

incresse of 51.9 per cent. The volume of salt consumed
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end the trend in salt consumption, in 1951 and 1952, are
compared graphically with the 1953 results in figure 6,

In analyzing the patterns of salt consumption at
the 12 stations during the three successive atudy pericds,
it 1s evident that stations number 2 and 3 showed
consistently highest usage. The highest consumption was
recorded at the same five stations in 1952 and 1953,
although they were not in the same order each yeaig‘ This
same pattern was mainly repeated at those stations showing
the lowest cansnﬁption rates during the three yesars.
Apparently site factors largaly determined the rate of
salt consumption and the.gaaga pattern established
following the initial salt pleacement in 1951 was not
materially changed.

Food habits studies, in relation to salt consumption
and measurement of the mineral contents of the preferred
deer foods were not & part of this research study. But
certain obaervations 1n regard to the browsing habits of
the deer, as influenced ﬁy the salt, were noted
particularly on the experimental area and at other
locations where salt stations had been established.
Reference iz made to the excessive browsing, noted
especially on bitterbrush plants, the preferred browse
species, immediately asdjscent to the salt statlions. This
condition 1s illustrated in figures 8 end 9, the first



Figure 8. Normal growth of
bitterbrush plant growing on
the experimental area, showing
unbrowsed leader growth.

. "': 4 ’ | % A‘, “ ""' .' A
Figure 9. Bitterbrush plant "hedged" by
heavy deer browsing as a result of its close
proximity to a salt station on the experi-

mental area.

72
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11llustration showing the normal growth form of a bitter=-
brush plant growing on the experimental area and the
second showing a bitterbrush plant "hedged" by heavy deer
browsing as a result of its closs proximity to a’aalt
station on the experimentsl ares. It must be emphasized
that this conditlon did not occur over a sufficiently
large area to warrant concern on the experimental area.
In fact, excessive browsing occurred only in a sma11~§raa
about the salt stationz. Nevertheless, since the
condition did occur, it is suggested that it might become
a serious factor in a long-term salting program, particu~
larly where large numbers of mule deer were 1nvol#aé, as
on g circumscribed and highly critical winter concentra-
tion sarea. | ,
Analysis of the salt consumption data, obtained on
the experimental area, points to a poasible ﬁae of
ﬁaasnrod salt consumption date ss a direct census method
or as an indicator of population trends. It ia'net
intended to propound s theoretical census method, but to
suggest this idea for peossible study. In any case, game
blologists could certainly make a rapid appraisal of the
periods of deer use on different partiens’af an individual
herd range, gain some insight into bhg pumbers of deer
present and otherwise supplement dirsct observations of

deer by strategically locating salt blocks on deer ranges
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and inspecting them at regular intervals. It is belleved
that this method might prove superior to the use of other
indirect signs of deer abundance and activity, such as
droppings, deer beds, tracks etc. :
Far more information on deer salt ecnsam@ticn is
nncézsary before the method could be used. However, when
procedures have been devised that will permit the precise
determination of salt consumption per deer month it may
be feasible to compute deer numbers directly. Impertant
corrections would be requisite and would include the
folloﬁing factors: (1) proper corrections for saaséﬁal
differences in sslt consumption, if this is conclusively
demonstrated to exist, and (2) the detsermination of
correction factors for other conditions that may affect
salt consumption. With this information, saltnatatiﬁﬁa
could be randomly located on herd ranges, weight measure-
ments could be obtained at suitable intervals and dsér
mambers could be camgnta& directly, employing prege&area
similar to those used in the deer pellet group count |
census method described by McCain (22, pp.431-440).

Salt Consumption at Higher Elevation Salt Stations

Twenty-two salt stations were established 1n 19563
et higher elevation sites, directly west of the experi-

mental area. This was done in an attempt to learn whether
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or not salt consumption per animal remained fairly con-
stant‘threugheut the study period, or actually decreased
in late summer. The cobjective was to correlste salt :
consumption on the experimental area with consumption at
the higher elevation stations, in order to determine
whathsr or not salt eonaﬁmption at the highef ;sv%1§
increased with a decrease in both sﬁltrcanSumgtian and
deer numbers on the experimental area at a lower eleva~-
tion. Results ehtain#d from these observations have been
tabulated in table IV. |

During the 12 week period, June 4, 1853, to August 26,
1963, the total gross weight of sslt used, at these higher
elovation stations, was 66,060 grams oﬁél&ﬁ.ﬁl pounds .
The average percentage weight loss recorded on tha’lz
control blocks on the experimental area, occurring over
ths nearest two-week interval, was used to compute the
total weight loss between biweekly weight measurement
intervals at the higher elevation stations. This weight
loss was computed by multiplying the percentage welght
change by the total weight of the salt, at the 22
stations, exposed at the beginning of the period of
measurement. The weight loss was thus computed to be
5,243 grams or 11,55 pounds; the resultant net consumption
amounting to 60,817 gr#ma'af 133.96 pounds. It ia"
recogniged thatvths,allevancos made for salt losses



TABLE IV
SALT CONSUMPTION DATA FROM HIGHER ELEVATION SALT STATIONS

18 June 234 607 492 431 336 missing 776 806 ‘357 1320 S89

3 July 361 487 437 925 341 A 13 1255 €69 384 1324 1041
16 July 108 642 527 468 30 416 491 525  540% 549
31 July 571 893 95 767 Bl 541 424 321 564 399
14 August 484 862 531 569 331 400 668 486 450 391
26 August _465 _662 _590 _406 ___ 561 _398 _692 _313 _666 _603
TOTAL 2523 4153 2672 3566 677 960 3766 3649 2266 4864 3370

# Blook overturned.

TABLE IVeecontinued

12 13 14 15 16 17 18 19 20 2 22 83

18 June 1220 1477 1020 107 506 915 4 32 353

3 July 1386 18506 1321 621 67 892 1116 463 338 |

16 July 652 694 353 157 231 336 494 257 326

31 July 604 480 232 178 192 281 987 552 654 204 %ﬁ 109
14 August UB3 454 333 316 218 398 738 B8l 606 361 433 246
26 August 816 _$86 552 _382 _ 545 _ 596 644 571 593 601 888 _21)
TOTAL 5531 5287 3811 1761 1253 2808 4894 2362 2870 1175 1576 566

94



PTABLE IV~-gontinued

s bz i AT i)

Date Total wt of Total Gross Wt Total Wt Total Net Wt Total Net Wt
Exposed salt salt used Change Salt Consumed  Salt Consumed
at beginning {Pounds)
welght period

4 June 43993 ;

18 June 38502 11213 3565 7650 16,88

3 July 34461 14991 ™ 14914 32.85

16 July 40354 7796 1034 6768 14.89

31 July 32531 9474 40 9434 20.78

14 August 37036 10869 458 10114 22.28

26 August . 12017 ' 74 11945 26,51

TOTAL 66060 5243 60817 133.96

145.51 11.58 _

Lk
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resulting from weathering are only aygreximatiaﬁa“‘la
other words, despite the use of the average per cent of
welght losa, based on the 12 control blocks, average site
conditions at the 22 higher elevation salt stations might
have differed measurably. In addition, praaipitatién in
this area may have been aignifieantly different from that
ocecurring on the experimental area; the combined effects
producing & slightly different percentage waight change
than that recorded on the experimental area. However,
/this was the best available meana of securing this Impor-
" tant correction, since time limitations prevented the use
of individusl control blocks at these stations esnd 1t was
believed to be far superior to visual estimate methods.
Results obtained followed the hypothesis postulated,
@.g. the salt consumption at these statlions of higher
elevation increased in the latter pert of the summer
coinciding with the decressed salt consumption recorded
at the lower elevation stations on the experimental area.

Het salt consumption incressed from 16.85 pounds, during

the initial period of observation, June 4, 1953 to June 18,

1953, to 32.85 pounds in the next measurement period,

~ June 18, 1953 to July 3, 1953¥ This two-fold incresse
probably can be accounted for by the fact that salt had
not previcusly besn made available in this area and,

therefore, all the deer had not immedistely located the

E
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aalt’statians. Also, additional deer may have moved into
the area. Inspection of the track-count data obtained

on the experimental area at the lower elevatlon during
this period showed a gradual dispersion, but there were

no discernible trends that might indiecate a rapid movement
to regions of higher elevation. In any event,’an.ugwaré
trend in salt consumption was evident, as 1is shown
graphicslly in figure 6. The distine#ly ecounter trends

in salt consumptlon on the two areas are 1mme&iataly‘
apparent in the same figure.

In consldering salt consumption data collected froﬁ
both the experimental area and the higher elevation salt
stations, evidence points to a canxinuad shift in deer
distribution, a progressive infiltration into the higher
portions of thelr summer range, with the advancement of
summer, irreaspective of salt availability. Barron (1,
p.67) arrived at much the same conclusion, stating that
salt on the experimental area apparenily did not prevent

a drift to other areas (of higher elevations).
Dally Salt Consumption at Stations on the Experimental
Area

Estimates of deer numbers at each individual statlion
and the weighta of both the exposed and control blocks
were obtained during 9 of 10 consecutive days, beginning
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with the initial placement of salt at sach of the 12
stations on the experimental area on April 21, iQBﬁ.,
These measurements ware:coﬁzlnésd on May 1, 1953. ' The
results of this part of the study were tabulated and are
contained in tables V and VI, which show both the daily
selt consumption and the daily estimated numbers of &oér
at each of the 12 statlons on the experimenta1 graa.
Welght measurements were made inltially with a household
type scale registering in pounds and ounces. 'Thﬁsé
figures were converted to grams in order to facilitate
comparisons with the deer salt consumption data
subsequently secured on the experimental area, at higher
elevation salt stations, and wiih.daar salt consumption
data obtained through direct observation. -
Results indicated that the deer found the salt
jmmedliately rollawingyglaeamnnﬁ at 8 of the 12 stations;
three additional stations showed usage within two days
and the remaining station showed usage on the third day.
The nmumber of daer viaitiﬁg the 12 stations was varieble
during the ten-day observation period, as an inspection
of table V shows., Sixteen deer were estimated to have
visited the 12 stations on the first day following salt
placement; a high Qf 84 deer was rsaehgd on the aighth
day and 77 were recorded on the final day's estimata,
The average number of deer visiting,the 12 stations during



TABLE V
DAILY SALT CONSUMPTION DATA FROM STATIONS ON THE EXPERIMENTAL AREA

Date

iém"gmégggiaéwNﬁ#bé,nm;mm“Wﬂwﬂﬂ:.___WM;ﬁMWMWNMMMWMMHM;M
%A“*??”“”$ ”EJE 11 12

426 1502

454

100 1332

(1983) "1 2 B8 4 9 10 Total
April 21

April 22 0 2 0 O 56 © 42 142 O O O 85 353
April 23 28 28 0 86 S8 57 0 227 0 142 113 28 767
April 24 o .

April 25 67 709 85 367 226 113 226 368 20 312 114 567 3173
April 26 114 100 29 58 29 86 29 99 0 311 43 0 898
April 27 - 57 42 113 141 14 28 14 71 O 340 B7 142 1019
April 28 0 312 71 A4 A4 0 14 TL 87 100 100 56 753
April 29 85 114 99 241 20 142 O 99 38 241 70 171 1319
April 30 57 0O A28 57 28 14 29 £29 142 A28 185
May 1 28 169 141 43 28 _14 “.Q._“ﬁm ~L§.~£2. 187 42 ~£38

510 979 454 354 1163 766 1063 9103

18



TABLE Vesgcontinued

Datb Total Total Total Total Deer Deexy Deer Net Salt

Gross Weight Net Wt Net Wt Daysa Weeks Months Consumption
Wt of Change Salt Salt of Use of Use of Use per Deer
Balt Congumed Consumed Month
Used , (Pounds ) (Pounds )
21 April
22 April 269 88 364 0.78 16 2.29 0.83 1.47
23 April 510 £257 nev7 1.69 40 5.7 1.33 1.27
24 April ‘ , ‘
256 April 3232 -59 3173 6.9 134 19.14 4 .47 1.56
26 April 781 #116 - 897 1.98 66 9.43 2.20 0.90
27 April 1532 =512 1020 2.256 76 10.86 2,565 0.89
28 April 780 -2 753 1.66 71 10,14 237 0.70
20 April 1233 # 86 13519 2.91 84 12.00 2.80 1.04
30 April 384 «199 185 O.41 41 5.86 1.57 0430
1 May 743 =112 _638 .40 77 11.00 _2.57 Q.54

TOTAL 9469 ~365 9104 20.07 606 86.43 20.17 1.00

28



TABLE VI

DAILY ESTIMATED NUMBERS OF DEER THAT VISITED STATIONS ON THE EXFERIMENTAL AREA
| _ .

Date ; . Station Bumber N _ Totals
(1953) i 2 8 4 5 6 7 B S 10 1l 12
April 21
April 22 0 2 1 0 2 1 1 5 0 1 0 3 16
April 23 2 e 1 k. 1 e 3 15 0 B 3 3 40
April 24 ,
April 25 4 18 5 15 15 10 7 15 3 15 15 15 134
April 26 7 4 4 7 2 2 3 10 2 16 10 0 66
April 27 10 4 6 4 1 0 4 6 1 15 10 15 76
April 28 0 18 7 S 1 4 1 10 1l 15 10 4 71
April 29 2 10 7 10 2 10 0 10 0 8 8 10 84
April 30 7 0 1l 4 2 5 1l 0 2 5 10 4 41
May 1 4 10 0 10 ¢4 2 3 & 2 & 10 i 177
: f 42 56 30 36 23 77 11 85 76 64 60

TOTALS 43 62




the ten-day period was 60.5 per day. At the same time,
the salt intake was closely correlated with deer numbers
as 1s‘sh0vn in figure 10, Also, following establishmsnt
of usage at all stations on April 24, 1953, the total
number of deer that were estimated to have visited the
stations each of the successive days was remarkably
canﬁistent; This indicates that the deer numbers on the
experimental area were probably fairly constant during
this initial ten-day period.

The total welght of salt used at the 12 stations
during the ten~day periocd was 9,469 grams. Total weight
change was computed at 365 grams loss. The resultant net
salt consumption was 9,104 grams, or 20.05 pounds. The
total estimated number of deer days of use was 605 days,
or 20.17 deer months. Th§ net salt consumption was
approximately 1.00 pounds per deer month. The net salt
consumption per deer visit wes 15 grams or 0.54 ounces.
This was about two times the average amount of salt
consumed per deer visit as obtained through direct obserw~
vation of deer licking salt. This was ﬁeteimined to be
6,27 grams, or 0.22 cunces per deer vislt. |

In order to calculate the salt consumption on a deer
month basis it was necessary to mske three somewhat
arbitrary assumptions, whieh»ware: (1) one deer‘day of

use was based on one deer visit, (2) individual deer took
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Figure 10. Daily deer salt consumption and estimated numbers on
the experimental area for the initial ten aays of the 1953 study.

DAILY ESTIMATED NUMBERS OF DEER
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salt once each day, and (3) sech deer enumerated
represented an individuasl. These sssumptions may be
reasonable, but are not aupported by sufficient
observations and some obvious deficiencles exist. |

The fluctuations in daily net salt ﬁenaum@tign, as
shown in table V, on the basis of net sslt consumption
per deer month are probably not aignific&nt‘bazéusa of
the small size of the sample. Inspection of the total
daily intake figures show s downward trend, which may
indiecate that salt consumption per deer can ba-axgsatsﬁ
to fall off shortly after salt has been initially made
available in the spring.

This method of estimating deer numbers by inapection
of trecks sbout individual ssalt stations enabled compu=-
tation of salt consumption per deer month and accordingly
provided information that might not otherwise have been
obtalned. It was not withbut limitations, however, chlef
of which was the difficulty of estimating deer numbers in
excess of ten at an individual station. In fact, in |
those instances when it was evident that more than ten
deer had used the station, a relatively arbitrary number

of 15 deer was recorded for purposes of computation.
Salt Consumption Data Obtained by Direct Observation

Results obtained from direct ehservaticn‘ef deer sslt
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consumption on the experimental area and other locations
during 29 observetlion periods have been tabulatéé in d
table VII. Forty~five, or 35 per cent of the 130 déeéf‘
observed from observation sitss; wers seen Lo také salt.,
‘These deer were engaged in this prooéss for a total of

809 minutes. Individuel deer were occupled in taking salt
an average of 18.0 minutes, The total amount of salt
consumed during this period waes 282 grams, 9.94 eunoss, ér
0.62 pound. The average amount of ssalt cansﬁmed,per deer
visit was 6,27 grams, or 0.22 ouncse.

Somewhat different results were obtained when the
observations of those deer that did not lick the salt
block dirsetly, but.coneeatrated their attention on the
salt platform, the object upon which 1t was ﬁaunted, or
the soil immediately below the platform, sre omitted.
The following computation also excludes the observation
recorded on April 21{ 1953, because the déar observed in
that instance spent 177 minutes of the 205 mimutes
recorded at the station licking the salt platform iagtaad
of the exposed salt bloek: On this basis, 36 desr, or |
38 per cent of the 130 deer observed, took salt. Their
combined time spent taking salt was 422 minutes, during
which time they consumed 254 grams of salt, 8.95~oﬁn¢as,
or 0.56 pound. The average smount of salt consumed per

deer visit was 7.06 grams, or 0.25 ounce. This was



TABLE VII1

SALT CONSUMPTION DATA OBTAINED BY DIRECT OBSERVATION OF DEER LICKING SALT AT STATIONS
ON THE EXPERIMENTAL AREA AND OTHER LOCATIONS - ‘

Date Statian Time»interval Total No, No. of Total Minutas Total Age and Sex
Observed Number of observation of deer Deer Spent Taking Amount of deer
(1953) (PoDsS.Ts) seen from Taking Salt (per of Salt Taking Salt
Station 8Salt individual Consumed
o ' deer) ;
April 21 8  6:00 pm=11:30 pm 2 1 205 284  Adult.Buekd
April 22 8 6:00 pm=7:30 pm B 1 7 - Adult. Doe
April 85 8  5:45 am~9:10 am 6 2 19 144 Yearling
19 ; Adult. Doe
6:10 pm=9:00 pm 9 2 18 2%  Adqult.
13 Adult. ,
April 24 8  5:50 am~8:30 am 15 12 126 714  Mostly adults
- 2 yearlings
and 1 buck
identified.
April 30 8 6:15 am=~9:00 am 7 0 0 0
May 12 12 6:50 am=~9130 am 2 0 0 0
May 13 8 5:10 am=10:40 anm 4 2 14 ig2 Yearling
: : 14 Yearling
5:120 pm=8:10 pm 3 0 ¢ 0
Mey 15 4 5810 am=10:40 anm 2 1l 18 16 Adult.Buck
5:10 pm=-B8:15 pm 0 0 0 0 ‘ :
May 20 11 5:15 am=10:00 am 1 o o 0
5:15 pm=B:156 pm 0 0 0 0 ; |
May 21 11 5:15 am=-103130 am 3 3 21 B3 4&u1t.ﬁuck
' 33 Adult. Buck
| 906 Aﬁuiﬁ.guni 8
53 ~8:20 pm 3 2 11 10 Adult .Bue
8215 pm P 5 Adult .Buck




TABLE VIiI=~continued

P — o=y - e e i e————

ot a1

Date Statlion Time-interwval Total No. No. of Total Minutes Total Age-and Sex
Observed Number of observation of Deer Deer Spent Teking Amount of Deer
(1953) - (PeDe8.Ty) Seen From Taking 8alt (per = of Salt Taking Salt
, Station  Salt 1individual Consumed
; - __deer) —
May 22 10 4130 pm~8:15 pm 8 2 15 11 Adult.Buck
~ ' 18 ‘ R Adult.Buck
May 29 1l 43130 pm=8:00 pm 1 1 3 5 Adult .Buck
June 3 11 43350 pm-8:15 pm 4 0 0 0
July 9 China Hat ,
GeSe 6:00 pm=9:1S pm 9 2 4 . 1e Adult.Doe
36 Adult.Doe
July 10 China Hat }
GeS8s B30 am=8:15 am . 5 1 e 14 Adult.Doe
Avgust 12 Duran ' )
Mesdow 6:00 pm=8:00 pm 4 0 0 o
August 15 Duran 7 6 :
- Meadow 4:30 am=-0:00 am 7 5 7 6 (half Adult.Doe
4 ground) Fawn
4 Fawn
16 ‘ , Adult .Doe
166 Adult.Doe
6:00 pm=8:00 pm 2 1 s 0 Adult.Doe
August 14 Duran , ,
Mesdow 4:20 am«9:00 am 1 1 236 - Adult.Doe
August 20 Duran V -
' Meadow 6:15 pm~B:00 pm 3 4] 0 0 |
August 21 Duran
& Meadow 4:C0 am=9:00 em 3 2 lﬁg - Adult.Doe
12 , Adult .Buck @
0 0 0 0 ©

8 6100 pm=7:50 pm




TABLE VII~~cont1nued

Date Station Time~interval Total No. No. of Totel Minutaa Total | Age and Sex

Observed Number of Observatlion of Deer Deer Spent Taking Amount of Deer
(1953) (PeDS.T.) Seen From Taking Salt (per of Salt Taking Salt
Station S5alt 1individual Consumed
_deer)
August 22 Duran : -
Mesdow 5:00 am=8:10 am 3 1 108 - Adult.Doe
Sept. 4 China Het " » : o o
G.8, 5:30 amplﬁzﬂﬂ am 18 2 Adult.Doe
2 Fawn
2 Fawn

Ineludes those deer that took salt directly.

Original weight measurement recorded in pounds and ounces; converted to metric
units, ;

Identification to sex not positive

Deer did not lick the salt block directly at all; attention was concentrated on the
salt platform, the object upon which 1t was mounted, or the soil immediately below
the platform.

Includes number of fawns that took salt.

G i

-3

08



91

slightly above the figures computed for the average
consumption of all deer attempting to obtain salt at the
salt stations. The average number of minutes per deer
visit, based solely on those deer taking salt directly
from the salt block, was 11.7. This was a considerably
shorter interval than the 18.0 minutes per deer viéit
computed on the basis éf inclusion of the time individual
deer spent licking abeﬁt the salt station.

Most of the observations warafmaéshdnring the months
of April and May 1953, 6 and 11 periods being recorded
respaétiwely; Accordingly, certain campariséns have been
mede and are presented here; Righteen of 44 deer abger#a&
took salt during the month of April, as compared to 11 out
of 27 in the month of May. In both cases the percentage
of deer observed to také salt was 41 per cent ef’tﬁﬁ total
observed in April and May. One hundred and forty-one
grams of salt were consumed in 407 minutes during the
month of April, as compared to 107 grams canaumaﬁ in 243
minutes during May. The average amount of salt consumed
per deer visit for the month of April was 6.65 grams,
consumed in an average of 11.9 minutes per deer visit, as
compared to an average consumption of 11,3 grams consumed .
in en average of 15.3 minutes per deer visit during May.
These averages were based only on the deer that were

cbserved to lick the salt block directly and exclude the
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| observation recorded on April 21, 1953 and the 90 minute
observation occcurring on May 21, 1951.

This limited number of observations permits no strict
comparisons or conclusions as to seasonal salt consumption
trends by mule deer. It is probable that the salt consum-
ed per individual deer visit was about the same during
each of the two months, or approximately 7 to 11 grams.
Reference to table VII shows one striking trend in regard
to the sex of the deer taking salt. During the month of
May, of the 11 deer observed to teke salt, excluding two
yearling unidentified as to sex, all of the deer were
bucks. During the other months of the study, extending
to September, only does were observed to take salt in
almost svery instance.

Using the average figures obtained from all observa-
tions, but with the exclusion of those observations
liated in paragraph two of this section of the report,
comparisons were made with the results obtained by
similar direct observations made in 1952 by Barron (1,
pp.62-63). This inveﬁtigator observed 25 instsnces of
deer taking salt during 9 cbservation periods. This
numbar of deer consumed 12 ounces of salt during a tatal
of 631 minutes, for an average of about one-half ounce
per deer visit. The average number of minutes per deer

visit was 25.2. For purposes of computation of salt
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consumption, Barren listed fractional parts of an ounce
(the scale used by Barron recorded only to the nearest
ounce) as traces. Two traces were considered equal to
one ounce. In general the results obtained in 1953 were
in agreement with Barron's observation that deer never
took more than one ounce per deer visit and usually much
less. Results in 1953 showed an average of one-guarter
ounce of salt consumed per deer visit, as compared to
about one-half ounce in 1952. Also, in 1953, the average
number of minutes per deer visit was determined to be
11.7, which was less than half the figure obtalned in
1952. The computed rate of salt consumption in 1953 was
one ounce in 47.2 minutes, or 4 deer visits. In 1952,
Barron found that the rate of consumption was one ounce
of salt for each 52 minutes spent at the block, or about
two deer visits. However, in comparing results obtalned,
by Barron in 1952 by photo-electric counting proceduresS,
it 1s interesting to note that 53 ounces of salt wers
consumed in 228 deer visits, or an average of 0.23 ounce
of salt per deer visit, which was almost the identlcal
figure computed by direct observation procedures in 1955:
The study of deer behavior was not a primary purpose

8 In this procedure, salt consumption data were derived
by maintaining dally records of the salt used and deer
mumbers, as recorded by the photo-electric counting
mechanism, and as checked by the deer tracks entering
the corral.
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of this phase of the study, but an insight may be gained
into the importance of salt to the deer, 1ts(§aw§ra of
attraction, and other related phenomena by studying their
behavior about the salt stations. For this reason, a
detalled asccount of the behavior of an 1ndi?1dug1 deer at
a salt station has been presented, essentially as observed
and recorded in the field. This particular abaervatian
occurred at station number 8, on the experimental area,
April 21, 1953. The description of the behavior of the
deer in the presence of the salt ststlion was tygiaai.
However, this instance was unusual tc the extent that this
was the first time that salt had been made available on
the experimental area in 1953 and it was by far the
longest period of time that an individual deer was
observed to be active about a salt station wiﬁhaﬁt
extended interruptiona. The fleld notes follow:

6:00 p.m. Took up position in the tree platform
overlooking the salt statlon.

6:15 p.m. First deer activity observed; two were
feeding at about 125 yards, moving dlagonally in front
of station.

6:25 pem. Two deer now to the north of the station
about 100 yards distant ... moved out of sight.

7:35 pem. Sighted single, adult deer approaching

station along trail from northeast. This deer was
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probably a buck. |

| 7:40 p.m. Thls same deer came directiy up tépths
station, stopped about five feet away, lcokad afenndﬁaﬁd
seemed to check the alr for strange scents and then |
abruptly moved to the salt platform and began licking on
the screened control block. This end of thavplntform was
toward the deer and it mede no éffort teo shift around or
check the other block. The deer did not change its
stance. After a few preliminary licks over the screen,
it concentrated its licking at the end of the scrsened
control block near the end of the platform. Ths contreol
block was apparently close enough to the screen that the
deer could reach the salt with its tongue. ‘

7:56 p.m. Heard another deer moving in vicinity.

It snorted three times.

8:01 p.m. This second deer moved up the same trail
as was taken by the deer licking at the salt platform....
paused for a moment, then jumped over a log and mﬁv&é up
toward the second deer to chase it away. This a&tian was
not violent and no contact was made. The first deer
immnedietely returned to licking the control block while
the second deer jumped back over the log, a distance of
about 15 feet from the station, and lcoked ONeses

8:04 p.m. The second deer moved up again, but the
first deer chased it away a second time and immediately
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returned to licking the control block, paying no more
attention to the second deer. v \

8:15 p.m. The second deer had moved around and
appro#ched platform from the opposite &1rectian; hut,was
again chased away. The first deer was observed to ralse
a forefoot as if to strike, as it moved toward the other
deer, but no contact was made.

8:18 pem, The second deer again approached and the
performance was repeated; there weas abgolutaly no hesi-
taney on the part of the first deer to move out. The
second deer turned and moved away as soon as the first
left the platform. |

9:15 p.m. The deer at the platform discontinued its

gigi g::: licking momentarily and turned away, but
Adid not move more than a body length before it immediately
turned and returned to the block. These movemenis were
repeated two or three times at each time noted.

9:50 p.m. The deer at the salt station was apparent-
ly frightened by some sbund that I did not detect. It
.leaped ehead a few steps, listened, then quickly raturnad
to licking the control block.

10:08 p.m. At times indicated, the deer discontinued

10:10 p.m. ' ‘

10:29 pe.m. licking momentarily, turning ss if to
leave, but each time returned to the salt platform. When

the animal swung its head back cover the asalt platform,
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several times it ewung directly over the exposed block,
but it did not try to lick it.

10:30 p.m. The deer pawed dirt at base of tha plat-
form. By this,tims 80 much saliva had spilled aﬁt over
the edge of the platform into the soll that there was
probably some salt in it. It was impossible to distin-
guish whether or not the animal licked the seoil, but 1t
appeared to. |

16:57 p.m. The deer turned away to leave, but again
returned and this time it apparently discovered the
exposed sali block for the first time. It immediately
began licking vigorously and continmued until 11:05 p.m.

11:05 p.m. The deer had apparently aatisfied'ita
desire for salt and moved away undisturbed.

The deer referred to in the extract from the field
notes above was actively engaged in taking salt for a
period of 205 minute#, discounting the brief intervals
during which it was interrupted or turned away from the
platform. Although the scales then in use could not
detect the amount of salt consumed, inspection of the
depressions left in the salt blocks indicated that some
salt hed been removed from both the screened control
block and the exposed block. The total consumption wes
estimated to be approximately one ounce.

During the time the deer was at the salt platform
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it interrupted 1ts licking continuocusly to look and
listen, staring and listening intently in one direction
and then another. These interruptions were momentary

and were seldom over 90 seconds in duration. The deer diﬁ
not change its stance for long periods, either being |
disturbed or moving away as if satiated before changing
position. This characteristic stance, the four legs
slightly spreed, the front legs extended forward, and the
tense mannerism, is depieted in the frontis and is illus~

trated especially well in figure 1l1.
Ffire Tower Cooperative Deer Salting Study

Excellent cooperation of the U. S. Forest Service
personnel engaged in this stﬁﬁy was realized. Data from
eight of the nine stations were complete and suitable for
use in compering salt consumption on a regional basis.
Reaults have been tabulated in table VIII.

In analyzing the results by districts, far greater
utilization in the Fort Rock ranger district precludes
- atrict comperisons with results obtained in the Sisters
ranger district. In the Fort Rock distriet, 5;0?8 éﬁér
days of use were recorded as compared to 5385 days of use
in the latter, Salt consumption per deer month was
determined to be 5.5% ouncoi or 0.35 pound in the Sisters
distriect and 8.66 ounces or (.54 pound 1in the Fort Rock



Figure 11. Typical stance assumed by mule deer while taking salt. Salt station
located at the China Hat Well guard station. September 4, 1953.




TABLE VIII

SUMMARY OF DEER SALT CONSUMPTION DATA OBTAINED FROM FPIRE LOOKOUTS IN THE SISTERS
AND FORT ROCK DISTRICTS OF THE DESCHUTES NATIONAL FOREST

Inclusive dates  Station Deer Deer

Deer Net Salt Consumption Net Salt Consumption
observations Days Wesks Months (Ounces) {Pounds) Per Deer honth
obtained Use  Use Use {Ounces) (Pounds)
(1953) ;
Salt Consumption per Deer Month. Sisters District.
June 7 to August 26 Abbot
Butte LO 183 26.14 ©6.10 32 2.00 5.25 0.33
July 4 to August 24 Cache
Mtn. LO 107 15.28 3.57 32 2.00 8.96 0.56
July 4 to Auguat 24 Trout
Creek LO 245 55.00 B8.17 1] 2.19 4.28 0.27
Totals for district 535 76.42 17.84 99 6.19 5.585 0.35
Salt Consumption per Deer Month. Fort Rock District.
June 19 to August 27 East ,
Butte LO 2831 33.00 7.70 127 7.93 16.49 1.03
June 19 to August 28 Spring ; ‘
Butte LO 556 79.43 18.55 136 8.50 7.54 0.46
July 10 to August 10 Jones
Well GS 807 118.3 26.9 224 14.0 8.33 0.52
June 19 to August 350 China ,
GS 3484 497.71 116.13 979 61.19 B8.43 0.53
Totals for district 5078 725.44 169.86 14686 L 91.62 8,66 0.54
T , e
97 .81 8.36 0.62 &

Totals for both districts 5615 801.86 187,10 15656
T T — =




101

district. ‘Thsse results were based on salt consumption
totaling 6.19 pounds andvgl.ez pounds in the Sisters and
Fort Rock districts respectively. Since nearly 70 par'
cent of the use in the Fort Rock district was recorded st
the China Hat Well guerd station, consumption in this
district was also computed on the basis of data recorded
at the thres stations showing deer use closely garglleliﬂs
‘that obtalned in the Sisters district. Use st the East
Butte léokont, Spring Butte lookout and Jones Well gﬁard
station totaled 1,594 deer days or 53.13 deer months;
resulting in an average consumption rate of 9.17 ounces
or Q.57 pound per deer month at these stations.

Ko consistent trends in salt'consumpticn were reveal-
ed at three stations in the Sisters district, although
Cache Mountain lookout recorded mueh‘raauced usage in
August as compared to July. Consumption in August was
0.21 pound per deer month as compared to 1.21 pounds per
deer month in July. This was based on 2 totel consumption
of 6.19 pounds of salt over 17.83 deer months of use.

Results obtained in the Fort Rock district did not
reveal significant ﬁ;ands in salt consumption. Reduced
demands were recorded in August at ths Spring Butte and
East Butte lookouts, but increases in the consumption per
deer month were noted at the Jones Well and China Hat Well
guard stations, However, because of the smaller anumber of
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deer vislting these two lookout étatians, it is reason~
able to expect that their estimates of deer numbers were
more precise. Accordingly, a downward trend in salt
consumption with progression of the season may also have
taken place in this district.

Results obtained by this method in 1953 showed “
greater salt consumption per deer month at four statlons
in the Fort Rock district than at the three stations
located in the Sisters district. Barron (1, pp.44-45) in
analyzing dsta collected from most of the same stations
in 1952, obtained similar results. He found an aversge
salt consumption of 0.18 pound per deer month in the
Sisters district, whereas an average of 0.34 pound was
evident in the Fort Roek district. His resulis were based
on 1.6 pounds of salt consumption in 9.25 deer months of
use at two stations in the Sisters district and 30.8
pounds of salt consumption in 93.25 deer months of use
at three stations in the Fort Rock district.

Too much reliance cannot be placed on resulis in 1853
because of a certasin shortcoming in the method. This was
the observer's insbility to census sccurately the number
of deer using the station. This was particularly true of
the two guard stations that showed extremely heavy usage
and necessarily made the computation of deer months usage

at these stations subject to considerable error. Also,
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the limited number of observations abtainad’reatricts
inferences that may be made in regard to deer salt
consumption on the two areas. |
Hetwithsthnﬁing, results obtained during 1953 sebn
to substantitate the observations made by BArren in 1952;
namely, that a lower salt demand does exist in the Sisters
dlstriect as compared to the Fort Rock district. He sug- |
gested that the salt consumption differences encountered
on the two widely separated sreas may have resulted from
differences in precipitation. He pointed out that
precipitation in the Fort Rock district duriné\thz per;od
April to September was only one half that of the Sisters

distriet during the same period.

Determination of Deer Numbers
Deer Trend Counts

Results of the track counts are tabulated in table IX
and are 1llustrated graphically in figure 12. The number
of croséings recorded ranged from 228 on the initial count
made on April 20, 1953 to 40 crossings recorded on the
final count ta%lied on September 7, 1953. Averages of the
weekly counts, representing the total number of crossings
recorded following one night's period of track accumla-
tion, for sach month were April 228, May 177, June 155,
July 132, August 81, and September 43. Although the
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TABLE IX

DEER TRACK COUNT DATA SHOWING POPULATION TRERDS
ON THE EXPERIMENTAL AREA

——
oz

it

Date Number of Average Number
(1953) Crossings of Crossings
per Month
April 20 228
April 27 {count not made)} April 228
May 4 221
May 11 120
May 18 175
May 25 191 May 177
June 1 117
June 8 148
June 18 117
June 22 238
June 30 154 June 155
July 6 157
July 13 145
July 20 113
July 27 112 July 152
August 3 : 54
August 10 99
August 17 92
August 24 78 August 81
September 1 46
September 7 40 September 43
TOTAL 2645 Average 132

number of observations used to determine monthly mean
crossings were not the same, a downward monthly trend
was clearly indicated. Maximum activity occurésd during
April, May, and June, the maximum number of crossings
(238) being recorded on June 22, 1953. Kotwitha#anding
the shortcomings of this method, a significant difference
between the number of crossings recorded in the initial
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and final period of observstion did take place.
Deer track count data obtainad during 1951 and 1952,

as taken from Barron's report (1, pp.47, 5@*51), showed
a greater;number of crossings, particularly in 1951 when
track cou#ts ranged from 269 on the initial count on
April 30, 1951 to a peak of 698 recorded on May 21, 1951.
In 1952, ﬁrack counts again ranged upward following the
initial cdunt'on April 14, to a peak of 487 on April 28.
The avoraée number of crossings recorded were somewhat
lower in #952 than were obtalned in 1951, an average of
307 crcssﬂnga were recorded in 1951 as compared to an
average oﬁ 211 in 1952, but peak numbers in 1952 wers
st111 more than two times as large as maximums recorded
in 1853. The average number of crossings determined by
track ceuﬂts in 1953 were 132. The downward trend in deexr
numbers with advancenment of the season, as shown in
figure 12,‘was also clearly evident in both 1951 and 1952.
The ipdnx to deer numbers derived by this mathnd,
under condﬁtiens oxistent on the experimsntal area in
1953, was hoh considered to be sufficiently acgurate to
indicate s#all fluctuations in deer numbafa, As used,
it was assﬁmed that the number of crossings were propor=
tional to éeer numbers occupying the aresa irrespective of
weather 1nf1uense on deer movements, that ths period of
track accu#nlation was constant, and that all new cross-

ings were &eteeted. All three assumptions were considered
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def;eient; particularly the latter, as aversge tiaekiﬂg
conditions since the initial count were not ap#imum; but
were considered only falr. It was estimated that a
variation of plus or minus 20 per cent existed between
the actua1 number of crossings and the number of crossings
recorded.f Thus, the deer trend count, as an index to deer
nuﬁbars,,#aa not entirely satiafactory for the purpose
intended, because weekly variations were of such magnitude
that a poéaible direct relationship between deer numbers
and salt consumption was obscured.

Recent work with deer track counts by Tyson (36,
pp.3~15),§w0rking with the whitetailed deer, Odocoileus

virginianus ssp., in Florids indicate that it may be
developediinte a total census method. Procedures

followed ﬁn enumerating the tracks were similar to those
daacribedéin this papsr. In Tyson's study, systematic -
track couﬁts were started in July 1950 and were continmed
during Juyy and August for three years. Analysis of
results wﬁra based on two assumptions. (1) Deer ususlly
return to%ths ssme general location to spend the day and
(2) nightﬁy activity of deer is confined to about one

mile dailﬁ range of travel. It was determined that the
populatiaﬂ density, 1nfdeeé per square miles, was aqggl to-
the number of tracks per mile divided by the avtragsfdaily

range expressed in miles. A formula was developed tv
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determine total August adult populations. The accuracy
}of the maﬁhod was checked by a drive census carried out
during February, 1952, and a check on the drive was
aeeomplisﬂeé by track count methods during the following
summer . Th# drive counts showed slightly less deer and
the traek?ehnck of drive areas indicated more deer than
were ealcélated by the summer track count census method. .

Thisémsthcd might have been satisfactorily employed
on the exﬁarimantal srea to determine total deer numbers.
iodificatﬂana might have been necessitated, in view of the
different species of deer and the differsnt habitat
involved. In any event, future studies of deer salt
conaumpti#n should not overlook consideration of the
application of this new census method to determine deer
numbers. : |

In ammmatieﬁ, it has been shown that the maasura;
ment of saﬁt use by mule deer involves two primarjw
considerat@cns: one, an accurate determination of the
number of ﬁaer occupying & given area (on which salt
stations hﬁva‘baen established) or using a specific salt
station; and two, an amccurate measurement of the salt
consumed . iThese two considerationa are of equal lmpor-
tance. Salt consumption can be accurately measured, as

was indicated in the preceding section. Thus, the

limiting factor remaining is the inability to determine
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deer numbers with equal accuracy.

Salt Consumption by Domestic Animals

1

Salt Consumption by Cattle st the Lundgren Rench

Through the cooperation of the ranch manager,
arrangemnﬁte were made to provide cattle with half ground
salt on téis ranch, in 1953, in place of ths aalt in
block far% used during 1951 end 1952. This was done ia
determinejwhether or not the actuel demand for salt was
below nor%alt In 1951, salt consumption per animal unit
month had been 0.74 pound end in 1952 it had been 0.52
pound, as hotermiﬁea by Barron (1, pp.53-54).

Betwsen June 6, 19535 and September 2, 1953, 1284.30
pounds of %alf ground salt were used by cattle; this group
was comprised wholely of steers. Total weight loss,
computed b& a8 procedure similar to that deseribed ander
salt consu%pticn results from higher elevatlon stations,
was computed at 52.46 pounds. The net sslt consumption
amounted tF 1231.84 pounds and occurred over 558 animal
unit mnnth%' use, or 2.21 pounds net salt ecnsumptiea‘per
animal uni% month was recorded. A summary of this
1nformatio# is contained in appendix B. Analyzing the
data furth%r, it may be noted that stocking rates varied
from 41 to a peak of 267; this latter number was main-

tained from July 21, 1953 to August 25, 1953.: Net,
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weekly naih consumption per animal unit month rangéﬂ from
'3.99 pounds during the initial ten day period, June 6,
1953 to June 16, 1953, to 1.11 pounds during the week of
August 11, 1953 to August 18, 1953. Stocking rate data
and anima@ unit's use iere computed to show actaa} grazing
time and ﬁer this reason, two #hort intervels when salt
was not aﬁailable have been disregarded in the computa-
tion. No @alt was available to 222 head on July 24~25,
1953 and ageln on August 17-20, 1953, but 1t was belleved
that the increassd consumption, subsequent to being
deprived o@ selt did not materially change thg rate of
salt censu@ption. This failurs to maintain salt
constantly aveilable and disturbances resulting from
switching stock between pasture subdivisions were probabdbly
the determ#nant influences in the vaeriable, weekly salt
conaumptie% rates recorded.

At the Lundgren Ranch in 1951 and 1952, Barron (1,
Pp.53=54) gbtained net salt consumption rates of 0.74
pound per animal unit month and 0.62 pound per animal
unit manth%raspectivaly. In both years salt was supplied
in the blo¢ck form. In 1951 plain white salt was supplied .
and in 195# a mixed variety was made available. In this
latter eas%, nacéssary corraetiéna were made to permit
determinations of net salt consumptian,

Cattle and horses utilized the salt in 1951 end



111

consumed a tétai of 236.3 pounds of salt in 321 animel
unit months of use, during the period June 6, 1951 to
September 21, 1951‘ ‘In 1952, 263.8 paunﬁs,of sait were
consumed in 437 animal‘unit months use, during the period
April 24, 1952 to September 19, 1952. Weathering loss,
in both years, was determined by visual estimate at the
time of weighing and was not included in the total
consumption figures.

Salt Consumption by Cattle at the Black Butte Ranch

The gross amount af‘salt used during the period
April 20, 1953 to August 31, 1953, was 1263.24 pounds.
The total weight loss was computed to be 141.51 pounds
and thb resultant net consumption was 1121.7§/paur=;,
which occurred over 1196.63 animal unit months of use,
Net consumption per animal unit month was 0.94 pound.
A summary of salt consumption and stocking r#te data is
contained in appendix C. The ranch wss stocked entirely
with cattle, about half of which were eteara; Stock&ng
from April 20, 1953 to May 24, 1953 consisted of 32
yearlings. This atock was removed on the latter date and
on May 21, 1953, 285 haéd of steers, sbout equally divided
between yearlings and 2-year olds, were added to cne large
pasture unit on which th@y were held until August 31, 18535
On May 24, 1953, 58 cows with 56 calves were added to
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other ranch gasturés, increasing the stocking to 343
animals. The calves were not considered in esﬁgutiﬂg*v
consumption data since it was assumed that their salt
demands would be satisfled by their dams. This stocking
remained unchanged throughout the remainder of the study
period.

Results must be gualified by the fact that the entire
salting program was not handled directly by the ranch
manager. A party that had lesaed a large pasture which
wes stocked with 285 head handled most of the salt pl#eaw
ment on this pasture. Thus; s reported consumption of
300 pounds of salt, occurring between May 21, 1953 and
June 8, 1953, was not actualiy weighed, but aubseqnant
inspection of the salting at#tiaﬁa indicated #hat the salt
had been consumed. Primarily for this reason, salt
consumption was recomputed rﬁr the period June 8, 1953 to
August 31, 1953. Gross salt usage during this period
amounted to 867.36 pounds. ﬁaight loss was computed at
59.92 pounds; the resultant ﬁot eonsumption amounted to
807.84 pounds. That amount Qf salt was4aonaémad~evsr'
960.40 animal unit months' usage, during which stocking
remained constant at 343 heaé, The net salt consumption
was 0.84 pound per animal unit month, or 0.10 pnun&ylaas
than the overall salt consumption rate.

Inspection of weekly salt consumption rates, |
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subsequent to June B8, 1953, @s shown in appendix C,/
indicates that a downward trdnﬂ in a#lt consumption
probably occurred with advancement of the summer,
Varisbility in waekly~cansum§ticn figures was probably
largely due to the fact thet salt was not constantly
avallable at all stations in the large pasture. The |
recorded salt consumption subsequent to June 8, 1953
ranged from 1.10 pounds per animal unit month during the
week of June 8, 1953 to June 15, 1953, to 0.48 pound per
animal unit month during the week of August 24, 1953 to
August 31, 1953. ‘

Results obtained by Barron (1, pp.54~55) on this same
ranch in 1951 and 1952 shcwed & considerably lower
consumption rate. In 1951, 600.3 pounds of salt wers
consumed in 902 enims) unit months of use, resulting in
an average of 0.66 pound eonéum@tian per animal unit
month. In 1952, 948.3 pounds consumption was racardeé in
1,761 animal unit months' use, resulting in an avaraga
consumption of 0.54 pound per animal unlt month. A mixaﬁ
variety of block sslt had boén supplied in both years.
Necessary correction factors were applied and weathering
losses were deducted from listed results.

In anslyzing results ebtainsd from both ranches,
during the three years of the study, wide differences in

average salt consumption per animal were apparent. In
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the three years of the study, stocking at both ranches

was not uniform, but no aﬁt&épt was made to weight the
results according to the stocking or the age of the
animals present. Gonsumptiun,rasulta could not be
segregated intc adults end yearling classes, although |
varietion in salt demand may be influenced by the size,
age, and sex of the individual animal. Thus, differences
noted in 1951 and 1952 may be attributed to variations
resulting from differences in 5toek1hg rates, animal age
classes, and to seasonal climatic differences. The greatly
increased salt consumption recorded at the Lundgren Ranch
in 1953 can unquestionably be sttributed to the use of
half ground salt. HNo explanation is apparent for the
sizable increase in per sanimal consumption obtained at the

Black Butte Ranch 1n 1953.
Salt Consumption by Horses and Deer at the Circle-¥ Ranch

Salt totaling 243.75 pounds was used in 73.57 horse
months of use plus an Qndntarm&nad amount of deer use,
during the period April 22, 1953 to September 2, 1953 at
the Circle-M ranch. The total weight change was computed
at 18,87 pounds and the net consumption recorded was 224.88
pounds. Salt consumptién and stocking rate data is shown
in appendix D. Beased entirely on the known horse usage,

average net salt consumption per animal unit month wes
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determined to be 3.06 pounds. Stocking rates were
variable, particularly during the first six weeks, because
of frequent shifting of the stock. Prom June 2, 1953 to
August 25, 19563, stocking remained constant, with ﬁhﬁ
exception of one change. On August 25, 1953, 20 head of
horses were added to the number already present, bringing
the stocking rate to 39 animals. Avallable salt waé
completely used beféra the final weight measurements were
recérded, producing & much lower weekly net consumption
rete for the week of August 25, 1853 to September 2, 19531
For this resason, the salt consumption rate was recomputed
to exclude date collected on and after August 25, 1953.
Results thus obtalned showed 225;16'pounda of salt used
in 63.97 horse months' use. Total weight change was
computed at 14.15 pounds; the resultant net‘cansnmptiﬁn
amounted to 224.88 pounds per month, or 3.30 pounds net
sslt consumption per snimasl unit month. Consumption data
may have been altered by the fact that'part of the horses
were away from the ranch psstures on ssveral occasions,
for one or more days duration, during which time no salt
was'gnpplied them. Qéﬁragortienagély'lsrge amount Q£ the
- totsl salt used hed beén‘éensuﬁad by deer. Ko attempt was
made to estimate the total amount consumed by deer, nor
was a deduction made for those periods when horses were

removed from individual pastures, but salt st1ll remained
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available to the deer. An indication of the smount of
salt that was consumed by deer was the 23.17 pounds of
salt use recorded at the salt station on the Balley  ‘
Meadow, during the period June 23, 1953 to August 18,
1953, Gresa’eonsumptibn per week during this period is
shown in appendix D unﬁer statian number one. The léét
week's measurement was made precisely by replacement of
the salt block formerly present with a five pound bléék
fixed on the standard salt platform. Weight measurements
were obtalned with a triple beam balance. The trend in
deer salt consumption, at this station, generally followed
the trend in weekly deer salt consumption recorded at
station number three that was located about-sne-Quarﬁer
mile to the east. Both stations were located on the
experimental area. Deer utilized the salt in competition
with horses at the three other stations, but observations
indicated that deer use was probably greatest at station
number one, on the Bailey Meadow. Thua, it 1s resdily
eapparent that the salt consumption per horse month was
actually much lower than the figure indicated. It was
probably about half the computed fato of consumption, or
approximately 1.5 to 2.0 pounds per animsl unit month.
Repeated observations indicated that the deer took
salt freely while the horses were present in the pastura;

and that they took salt more frequently at night, whereas
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the horses satiéfiad their wants mainly during the
daylight houra. The characteristic sign of deer sa1t
usage was noted at all selt ataiioﬁs used ax#lusively‘by
deer. It facilitated distinguishing between deer usage
and cattle and/or horse usage on salt blocks in common
usage. Deer licking a salt bloek left relativély amail,
cup-shaped tongue depressions askeomparaﬁ to ths wide
depresaions produced by cattle and horse use. This
condition is i1llustrated in figure 13.

In 1952, Barron (1, p.58) obtained results of 2.6
pounds consumption per horse mconth at the Bailey Keﬁéat,
but no records were obtained in 1952 st othar’pasturas
operated by the Circle-M Ranch, which were unﬂer v
essentially similar conditions of eombinea,horse~doe§_
usage. Computations were again based entirely on known
horse usage and the amount of salt consumed by the deer
was disregarded. Total eonaumption in 1952 was'so.s
pounds (1, pp.36~39} during the period June 2, 1952 to
September 19, 1952, and occurred in 16 horse months plus
an undetermined number of deer months use. Similar
evidence of heavy salt use by deer was noted. During the
period July 18, 1952 to August 18, 1952, B.9 pounds of
salt were used by deer while no horses were presentkin
the Meadow. |

The actual salt consumption rate of the horses was
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probebly about - the sama'in‘both 1952 and 1953 and if a
significant increase did exist in 1953, it probably
resulted from increaaaé deer salt consumption, whichﬂ
followed the incressed consumption recorded on the

experimental area.
Salt Consumption by Sheep at the Cake Ranch

Between the successive date of May 26, 1953 to
September 18, 1953, 830 pounds of half ground salt were
used by a band of 575 sheep. The herd consisted of 295
head of ewes plus 280 lamba. The lambs were not
considered in computing the total sheep month's of use,
since it was assumed that their salt demand would 56
supplied by their dems. Total salt-weight loss, due to
weathering, was computed at 98.7 pounds; the resultant net
consumption was 731.3 pounds over 1034 sheep months of
use, or an average net salt consumption per animal unit
month of Q.71 pound. Stocking remalned censtant‘until
August 1, 1953. A change in the stocking was made on that
date by the removal of 65 eﬁes., The remaining units of

usage were based on a stocking of 230 ewes.

Salt Consumption by Sheep on the First Creek Grazing
Allotment |

Three thousand pounds of plain white, half ground
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salt were consumed by a band of 2,200 sheep during the
period June 1, 1953 to September 1, 1953. This band was
grazed on the Spring Creek grazing.allotment, located to
the east of the experimentsal ares, from'Juné 1;~1§55‘te
July 7. 1953, and the remelinder of the tlime was spent on
the First Creek grazing allotment. The band consisted
of 1,100 head of ewes plus 1,100 head of lambs. The lambs
were not included in computing the consumption rate. |
Consumption per animal unit month was Q.89 pound, occure
ring over 3,377 sheep months of use. Salt was not
constantly avallable and consumption was arbltrarily
limited by the herder who distributed a 50-pound sack of
half ground salt on the bedding grounds, daily or at two
day intervals. Thus, consumption might have been higher
had the sheep been provided with all the salt that’thny
would consume.

In 1952, Barron (1, p.56) reported a consumption rate
of 0.30 pound per aﬁimél unit month, based on & band of
2,600 ewes and lambs ranging on these same alloctments
during the period May 20, 1952 to October 20, 1952. Tao
thousand pounds of salt were consumed by 1,200 adult ewes
over 6,160 animal unit months' use. The lambs were not
conaidered in computing the total sheep mﬂnthsybf use,
since it was assumed that they made no definite salt

demand. The wlde difference in salt consumption between
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1952 and 1953 was very likely due to more salt being made
avallable and in turn consumed in 1983,

Anelysis of Domestic Animal Salt Consumption Data

Since ths salt consumptlon standards given by
Mitchell (25, p.74) were the best avallable, they were
.~ used as a basis for snalysing the salt cangumpticn by
cattle, horses and sheep obtained in the Metolius area in
1963. At the outset, these standards should be qualified
in order that strict comparisons will not be msde or that
the consumption figures given by Mitchell will not be
considered es absolute., Mitchell, in listing the ligures,
which represent ad libitum nonaumptien of salt, has stated
that many variable factors influencing consumption
discount the practical value of any estimates of salt
consumption. Mitchell's dats were taken from Morrison,
who in turn hed used original dete compiled by Hensel,
~and Chapline and Talbot. The two reports were compiled in
1921 and 1826 respectively. The figures given by Mitchell
were largely taken from Hensel's work done at the Kansas
Agricultural Experiment Station. A complete ﬁabulabiﬂn
of these standards were listed by B#rran (1, p+59)e
| The standards for ¢;¢t1a ranged from 1.8 to 7.5
pounds per head per month end for steers on paaturgfrnngtd
from 1.2 to 2.4 pounds per head per month. Aieragc‘aalt



121

consumption at the Lundgren ranch was 2.21 pounds per
animsl unit month for steers fed half ground salt while
on irrigated pasture, which falls within the range gi?en
for steers while on paasture. Salt canxamptien,at tha
Black Butte ranch was determined to bs 0.84 pound per
animel unit month, or slightly below the lower ranga 1imit
given for steers on pasture. However, it must be
considered that cattle comprised more than half of the
total animal units on this ranch. The standard consump~
tion figures for cattle range much higher than for steers
and accordingly the results pointed to consumption |
measurably below listed standards. The wlde difference
between the salt consumption on the two ranches was
apparently due to the difference in the form in which the
salt was supplied. The cattle consumed more half ground
salt than salt in the block form. In additlon, as pointed
out under the pregeding discussion of results obtained at
the Black Butte rench, salt was not constantly available
at all the salt stations at this ranch throughout the
study period., ‘

The standards given for horses range from 3.3 to
3.75 pounds per head per month., At the Black Butte ranch
the salt consumption, éstﬁrmiasé by basing enimal unit
months use entirely upon known horse usage, was 3.06

pounds per snimal unit month, But when an allowance was
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. made for deer salt intake, the actual salt consumption
for the horses was estimated to be somewhers batyain‘i.s
to 2.0 pounds per animal unit month. Thus, tha,xsssbb
results on the study ares were somewhat lower than
listed standards.

The standards given for sheep, agaeirieally for
pregnant ewes, were 0.78 pound per head psr month., In
1953 results obtained from gd libitum consumptien by
sheep on the irrigated pastures of the Cake ranch were
0.71 pound per animal unit month. Consumption by sheep
on the First Creek graszing allotment was 0.89 pound per
enimal unit month. Thus, results were very similar to
standards developed in other regions. v

Interpretations of this salt consumption data must
be further limited when due consideration 1s given the
factors that influence salt snnaumgﬁion by domestic
animels. Stanley (33, pp.143-145) stated that evidently
the composition of forage, the emount of feed available,
and climatic conditions have a distinet influence on the
amount of salt actually consumed by cattle.

In conclusion, the paucity of literature pertaining
to average domestic animal salt consumption precludes any
statements as to the relative salt conaumption by
domestic animals in the Sisters dlstrict of central
Oregon. It may merely be stated that recorded aait
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consumption figures for all domestic animals on ééapirﬂ
ators' renches in 1953 fell within the range of avxilabls
salt eensumption standarda and were generally highgr than
| fignraa recorded in the same ares in 1951 and 1952.
Deer competition with livestock for salt duping 195a
did not present a serious problem, On the tvn ?an§h§#
vhere salt consumption data on cattle was obtained and at
the one ranch where salt consumption data en'ahaap;tag
obtained, no significant salt intake occurred by;ahar;
Smsll numbers of deer were observed on sach of these
ranches in several instances, but inspection or tha salt
blocks did not reveal any discernible deer usage, aa
‘indicated by tracks or by the charscteristic depressions
formed by deer licking the salt block. At the Circle-N
ranch, a ginor'prublem did exist as a result of thé
proportionately large smounts of salt aansums&'ﬁjuthq‘
deer. This was probably brought sbout by the 1a¢§t;aa

of the ranch pastures on ranges already occupled by deer.
SUMMARY AND CONCLUSIONS

An investigation of salt use by mule deer was
conducted on the Deschmtes Nationsl Forest of central
Oregon during the spring and summer of 1953. This was
the third successive year that measursments were ubtainadv

in this area to determine salt consumption per deer month
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and to learn the extent of deer-livestock competition for
salt., A second objective was to observe the influence af
‘salt upon deer distribution in order to evaluate 1tsA
usefulness as a management technique. |

Quantitative deer salt consumption date were secured
from a series of salt stations located at two levels on
the summer range of the Metolius deer herd. Salt weight
measurements were accomplished at weekly and biweekly
intervals and individual eanﬁral salt blocks were utilisged
to enable precise correction for weight changes due to
weathering. The computed net salt consumption was
correlated with a deer population index. Deer population -
trend data were obtained by weekly track counts on a road
bilsecting the experimental ares, in order that'ehangoa Y
in the relative, seasonal salt consumption could be
detected. For a short period at the outset of the study,
daily deer salt utilization measurements and estimates of
numbers were secured at stations on the experimental area
to calculate salt consumption per deer month. Many ﬂ
direct observations were made of deer takingvsalt at
several stations thronghéut the course of the investiga~ =~
tion to study deer behavior and to lesarn the améunt ét S
salt consumed per deer visit. A cooperative study‘with‘“ﬁ*
U. 8. Forest Service personnel was designed to obtaln

measurements on salt intake per deer month from a wider
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area. Domestic animal salt consumption dats were obtsined
frém several cooperating ranches near the main deer study
area to permit comparison with recorded standard live~-
stock salt utilization figures.

The literature was reviewed and includes a summary
of the blg game salting programs in all the western statea
and the Province of British Columbia. The study areas
were briefly described and limited descriptions of the
Metolius deer herd and the location of its summer and
winter ranges are given. |

Sigeable quantities of salt were readily consumed by
the Metolius deer herd. 'In 1953, 214.11 pounds of salt
were used at the 12 salting stations on the experimental
srea. 'The salt loss due to westhering was 23.74 pounds
and the resultant net utilization by deer was 190.37
pounds. The seasonal trend in salti consumption was
consistently downward, with 69 per cent of the total
measured consumption occurring during the first half of
the study period. Deer population trends as determined
by the track count were closely correlated with the
d&wnward trend in salt consumption. The monthly mean
number of road crossings extended from a peak of 228 in
April to the low September average of 43. 'It was
concluded that no seasonal change in the rate of deer salt

use took place. Barron noted this same general pattern
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of salt intake and deer population trend relationships
in 1951 and 1952.

Total salt consumption has increased each year since
the study wes initiated, with nearly four times as much
salt being consumed on the experimental srea in 1953 as
in 1951. ‘It appears ressonsble to conclude that salt
consumption per individual deer is increasing on this
area. ‘Increased salt use seems to be result of an |
acquired taste. 'It was concluded that sufficient salt
is contained in natural deer foods to meet nutritional
requirements and that the deer do not require
supplemental salt. .

Twenty~two salt stations were established at higher
elevation sites, directly west of the experimental area,

- to learn whether or not seasonal changes in salt gtiliza-
tion occurrad.4\ﬁesults showed that salt consumption at
the higher elevations on the main study area increased
concurrently with the decrease in both salt consumption
and deer numbers on the experimental area. In considering
salt use data collected from both the experimental area
and the higher elevation salt stations, evidence points
to a continued shift in dser distribution, a progressive
infiltration into the higher portions of their summer
range, irrespective of salt availability. |

A qualitative method was used to determine salt
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consumption per deer month by estimating the numbers of
deer visiting;inﬁiviénai stations on the experimental
area. The average number of deer visiting the 12
stations during the ten day period in April was about 60
per day. During this interval the gross salt usage was
20.86 pounds, weathering loss was 0.80 pound, and the
resultant net consumption was 20.05 pounds. *In this
experiment salt consumption amounted to about aﬁe pound
per deer month.

X A figure for the average amount of salt consumed
per deer visit was obtained by direct observation of deer
licking salt at stations on the experimental area and
other location., Thirty-six deer or 38 per cent of the
130 deer observed actually took salt directly from the
salt blocks. Their combined time spent taking«saikawas'
422 minutes, during which time tﬁsy consumed 254 grams of
salt, or 0.56 pound. The amount of salt taken per average
deer visit of 11.7 minutes was 7.06 grams or one-quarter
ounce., About twice this amount was observed consumed
per visit in 1952. No seasonal fluctuations in deer salt
consumption were observed by this method. A fleld note
was presented to illustrate deer behavior in the presence
of a salt station.

Mule deer salt utilization data from a wider ares

and information on regional differences in this factor
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showed greater salt use per deer month at four stétiena
in the Fort Rock distrilet than st three stations in the
Sistera district. Salt consumption per deer month was
determined to be 0.35 pound in the Sisters district as
compared to 0.54 pound in the Fort Rock district. Barron,
in analyzing data collected from most of the same stations
in 1952, obtalned similar reauitsq

© Salt consumption per animal unit month for steers
supplied with hslf ground salt on the Lundgren ranch was
2.21 pounds. For cattle supplied with block salt on the
Black Butte ranch, utilization was 0.84 pound per animal
unit month. Data on the salt intake of two bands of sheep
were computed at O.71 and 0.83 pound per animal unit
respectively. Computed consumption rates fell within the
range of standard salt consumption figures, with the
exception of the lower salt intake on the Black Butte
ranch, but were higher than results obtained at most of
the same ranches in 1951 and 1952. Combined deer~horse
sa2lt utilization was observed on one ranch; Proportion~
ately large amounts of salt were qenaumad at this ranch
by deer and constituted a minor problem. With this
exception, deer did not compete with domestic animals for

salt on the ranches where messurements were abtainsd,
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APPENDIX &
INSTRUCTIONS APPENDED TO EACH NOTEBOOK
USED BY LOOKOUT OPERATORS TO RECORD SALT USE DATA

Oregon Cooperative Wildlife Research Unit Fire Tower

Cooperat ive Deer Salting Progrsm

Instructions for Recording Salt Use Data:

I. HMinimum observations

1. Record dally, the number of individual deer

sighted in the immediate vicinity of the lookout tower.

2. Estimate the average number of deer that were in
the lmmediate vicinity of the lookout each week and record
each Monday in the space provided.

e Welgh the exposed block and the eegtrol block on
Monday of each week, regardless of deer use or lack of
use, recording weights on the attached form. Extreme care
must be exercised to obtaln accurate weight measurements
with the scales provided. It is recommended that the salt
block be placed on the séale repeatedly until two identi- |
cal successive readings are obtained--noting that the
indicator hand returns to sero each time the block is
removed. Welghts should only be recorded to the naaresﬁ
ounce .

II. Additional observations

1. Record the number of minutes spent at the salt
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block by an individual deer while engeged in taking salt.
No attempt need be made to compensate for the time that
the animal's attentlion was diverted from the salt block
or for brief intervals that it turned away from the block.
Following is an example of the method to use in recording
thls type of cbservation: (1) Date: 7 July, 1953,

(2) Age and sex of animal: 4-pt buck or adult doe, etc.,
(3) Total number of minutes spent at the salt block:

22 minutes, (4) Time: 8:30 pm to 8:52 pm (the timé the
deer began taking salt- 8:30 pm ~to the time it left the
salt block- 8:52 pm).

2. Dally salt weight measurements where the number
of individual deer taking sslt has been recorded. Also,
if a group of 4, 5 or more deer regularly take salt in
either the morning or'evening period, a before and after
salt welight measurement would provide useful data on
consumption per individual animal {on which 1hformation
is decldedly limited).

3. Where it 1s possible to identify positively an
individuel deer by some physical characteristic, ste.,

a record of the number of times this animal takes éalt
during the week would be psrticularly important informa-
tion. This type of observation should be recorded as in
the following example: (1) Age and sex of animal:k 2-pt
buck, (2) Identifying characteristic: white pateh on
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left hind quarter, (3) Date and time: 7 July, ézéﬁ‘am to
8:55 am; 3:39 pm to 3:51 pm. 8 July, 7:40 pm to 8:01 pnie
9 July, 8:05 am to 8:09 amy; 12:15 pm to 12:21‘pm etc.

4. Observations of other animsl species iaking salt,
as for example a porcupine. Reccrda of observations of
this nature should include data as pertinent to observa-~
tions of deer taking salt, refarséca paragrsph 1.

5. Observations of deer behavior at the salt
station: D14 the deer take water before or after taking
salt or not at all (where applicable)}? Did adult animals
and larger animals show dominance over smaller animals at
the salt station? Did individual deer or an 1ldentifiable
grbup of deer take salt at a regular period each day?
What was the response of the deer to inclement wnathar
conditions, i.e. did this affect their visits to the salt
station? These and many similar obssrvations of deer
behavior would be helpful and interesting. Records of
this type of obaservation should include: date.’tima,_
kind and number of animals involved, followed by a brief
description of the behavior observed and, when applicable,

a note on weather conditions.



APPENDIX B
SALT CONSUMPTION AND STOCKING RATE DATA FROM THE LUNDGREN RANCH

Wlb‘é;wq w———

(1958) — 1 2 3 4 10 11— 1z
6 June
16 June 46.50 11.00
235 June 17.78 17.00
30 June 43.00 15,00 41.50
7 July 46.87 12.50 18.50
14 July 46,88 10,75 35.00
£8 July 13.00 ﬂﬁ.ﬁa 12.?5 28.00 45.00 35.25 6.75
5 August 8.00 11.50 29.50 ~ 64.75 43.256 A
11 August  1.37 9,00 28.00 B0.75 14.75 28,75 20.75
18 August L 10.75 21,00 19.86 18,786
25 August , 10,05 19.55 50.24 35.29 32,30 ;
2 September - 13.48 17.64 29.20 52.96 13,80
TOTALS - B5.87 141.00 128.13 7?.59 136,46 20.75

165.50 234,06 103.79 179.20 28.75 13.50
COMPLETE TOTAL 1284.30

LeT
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pate Total Gress Total Wt Total Net

Animal A

TOTALS

1231 .84

o

Stocking Animal Animal Net Salt
(1953) Wt. Salt Change Wt. Salt Rate Da a Weeks Months Consumption
Used (Pounda) Consumed of Use of Use of Use per A.U.N.
(Pounds ) (Pounda ) L (Pounds )
6 June L , _
16 June = 57.50 3.00 54,50 41 410 58.57 13.67 3.99
25 June 34.75 0.62 = 34.13 41, 56 - B27  7H.29 17.8Y 1.94
30 June 99 .50 - £1.15 100.65 101, 131, 141 837 133.86 31.83 5.22
7 July 77 .87 2.63 T5.24 141, 142, 157 981 141.87 33.03 2.288
14 July 92.83 0.23 92,40 1482, 187, 173 1070 152.86 35.67 2.59
21 July | 189.50 0.,48 129,02 173, 191, 209 ‘
- ‘ 225 1435 205.00 47.85 2.70
£8 July 166.25 £0.34 166,59 267 1869 267.00 62,30 2.687
5 Aug. 157.00 #0.65  157.65 267 2136 305.14 71.20 2.21
11 Aug. 127.37 5406 122.31 267 1602 228.868 53.40 2.29
18 Aug, = 68.75 0.87 69.08 267 1869 267.00 682.30 1.11
25 Aug. 145.43 e 148,43 267 1869 267.00 62.30 2.33
2 Sept. 186,75 41,81 = B4.84 267, g53 2024 289.14 67.47 1.86
- 1284,30 52.46 16739 2591.29 557.97 2.21

821
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SALT CONSUMPTION AND STOCKING RATE DATA FROM THE BLACK BUTTE RANCH

— . O —

46,37 100.50 80.75 92.26 141.12

43,50

89.00

" , Selt Station Number , .

(1953) 1 2 3 4 5 6 7 8 g 10
20 April
27 April 4.00
11 May 4.75
18 May 4.00
£25 May 12.75 5.88 6.25 1@ 00**10«@0**10;00*% 10.00%% 10.,00%% " 10 .00
1 June 17.00% 13.12 8,75 20 .00 ##20 ,Q0##20,00#¢ 20,00%% 20,003 - 20.00%#
8 June 17.28 2450 2.88 14:“**2%.00**@0.0@** £0.88 20.,00%% £0.,00%#
15 June 20.12° 4.50 14.37 1.6 6,00 27450 21.87 ' 0 B.7H
22 June 24.13 4,25 l.12 19.00 £1.13 - G.2B
2 June  18.00 3.75  0.83  T3.50 8.12 20,50
6 July 6450 9.75  4.50 16.62 15.00 30,75 . 11.80
13 July 18. 59 7.75 15.63 21.258 4.26 19.75 4v50 - 8,00
27 July 10.51 B.62 9437 0.75 8.2 0.00 7»13‘ 775
10 August 18.58 11.76 6.50 12.88- 8.,00 5,87 18.00 5.58 5.25
17 August 0.00 R0.25 6,80 4.68 5.50 7.80 2.682 4.13
24 August 11.00 8.50 5.88 4.75 8,00 2.5 5.37
Totals 197.12 74,00 61,75 46,37 144.50 130.75 142.26 192.00 93.50 149.00

# by mterpw}.ation
## by estimation
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APPENDIX Ce~=gontinued

o ——

, . == e e T S
Date Salt Station Number Total Gross Total Wt., Total Net Wt. Stockl
(1883) 11 12 1% Wt. Salt Change Salt Consumed Ratong

; Used (Paunds) (Pounds)
{(Pounds) ,
20 April '
27 April 4.00 0.10 590 38
4 May 1.87 0.43 1.44 38
26 Nay ” ’ 84,.88 - BR.06 32.88 32, 317, 343
1 June _ f 158.87 - 15.89 143,58 343
8 June 157.8) - 18.12 125.39 343
156 June . 104.36 16.87 88.09 343
g2 June . : 78.88 2.81 76.07 343
29 June o - BR2.50 £ 1.43 53.93 343
6 July - 94.82 : 7.75 86 .87 - 543
13 July ‘ 97.63 0.6€ 96 .97 343
20 July ' o 75.75 ; Q.47 75.28 343
g7 July - B2.38 £ 0.41 52.79 343
10 August 6.50 : 86.51 ; B.73 80.78 343
17 August 6,00 ' 67.12 0.73 56 39 343
24 August 6.00 000 0400 52.85 , - 52.25 345
Totals 25.85 2.50 4,85 1263.24 141.51 1181.73
CONSUMPTION FROM 8 JUNE TO 31 AUGUST . ‘
Totals 26.25 2.50 4.26 867 .56 59.92 807 .84
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APPENDIX Ce~=continued

Date Animel Deys Animal Weeks Animal Unit  Net Selt Consumption

(1983) of Use of Use Months of . per-A.U.M.
- (Rate x 7) | o Use (Pounds )

20 April , ‘ ‘ :
11 Msy . 224 92.00 P 7«47 0.50
18 May 224 . 32.00 : 7 .47 0.40
85 May . 1390 198,57 ' 46 .33 0.71
"1 June 2401 :  343.00 s 80,03 1.79
15 June £401 3435.00 - 80,03 1.10
22 June 2401 343,00 80.03 0.95
26 June 2401 343,00 : 80.03 0.67
6 July 2401 ~ 343,00 : 80.08 1.08
27 July 2401 543.00 80.03 0.66
3 August 2401 343.00 - B0.03 0.62
10 August 2401 343.00 80.08 1.00
17 August 2401 543,00 - 80403 0.70
24 August 2401 ‘ 343.00 - B0.03 | 0.65
31 August 2401 343.00 80.03 0.48
Totals - 35900 5128.57 1196.63 0.94
CONSUMPTION FROM 8 JUNE TO 31 AUGUST

Totals 28818 411600 960.40 0.84
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APPENDIX D

SALT CONSUMPTION AND STOCKING RATE DATA FROM THE CIRCLE-M RANCH

Total Gross.

Date Salt Station Number Total Weight Tutalfﬂat Wt,
(1953) 1 2 3 4 Wt. Salt Change Salt Consumed
22 April , ‘
29 April 1l.62 11.62 0410 - 11.52
16 Nay 9.37 9.37 0.70 8.67
20 May 13.38 13.38 0.47 S 12.91
25 May B.74 5.74 - - B3.74
26 May 1.00 1.00 0.76 T 0,84
9 June 7.85 B5.13 12.38 l.94 ©10.44
18 June 0.00 3.50 ~ 3¢50 5.92 F 0.48
29 June 4.50 7.25 3.75  15.50 f / 0.89 16,39
14 July 4.12 3.50 6.95 2.38  16.85 - 0.28 C 15,97
2l July 3.863 3.63 4.88 3,18  16.826 - 0.25 - 18.01
28 July 4.25 3.12 8.00 B.00 20,37 £ 0.11  20.48
4 August 8.1 3.75 5.37 4.50  15.74 £ 0.18 15.92
11 August 1.38 2.62 6.58 4,50  14.88 1.13 ©13.69
26 August 3.860 0.48 1.87 5.50 11.74 - - 11.74
2 Sept. 4.88 1,88 B.63 6.50 18.59 4,72 15.87
Total 105.06 46‘44 41.856 51,00 243.75 18.87 224.88
TOTALS (exuluding 25 August to 2 September) , -
100.18 44, 86 35.62 44¢5ﬂ 225,16 14.156 £211.01
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APPENDIX Dw~continued

i —

Welian

Date : 3tock1ng Animal Animal Animal Nat Salt Conaumpticn
(1953) : Rate Days Weelts Unit . per AU (1bs)
, ; of Use of Use Months o
of Use
22 April ‘ : . S '
29 April @ - 63 9.00 2.10 5449
6 May .9 63 9.00 £2.10 3.54
16 HMay -9 20 12.86 - 5.00 - 2.89
20 May 8 - 32 4.57 1.07 12.07
25 May B 0, 8 8 1.14 087 15.85
26 May 8 8 1.14 0.87 0.89
24 Junﬁ . 8, 16 ' 6'7 2.87 2.23 . legﬁ‘\
16 June 16 112 16.00 3.73 . -
- 25 June 16, 19 127 18.14 4,23 5.27
29 June , 19 114 16,20 - 3.80 4.31
7 July 19 1568 21.71 5.07 £.08
14 July 18 133 19.00 - 4.43 5.67
21 July 19 153 19.00 4,43 3.9
4 August S & 133 19.00 443 3.59
11 August 18 133 19.00 4.45 3.09
18 August 19 133 19,00 4443 2.27
26 August 19, 39 173 24,71 577 2403
2 Septemrer 56 288 41.14 9.60 l.44
Total B 2207

| 315.29  7B.87 308

POTALS (cxnluding 25 August to 2 September) |
274 .15 . B88.97 330
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