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USE OF SALT IN MANAGING MULE DEER AND DOMESTIC ANIMALS 

ON EANGE LANDS OF CENTRAL OREGON 

I NTh OD lIC T ION 

A field study nf salt utilization by Rocky Mountain 

Mule Deer, Odocoilieus hernlonus hemionus (Rafinesque), in 

relation to range management of both deer anc3 livestock 

was conchicted in the Deschutes National Forest of Oregon 

during ortiöns of two consecutive years. The field study 

included the periods of April 10, 1951 to September 21, 

'-r- .---. --,a r"% 4._ 'r A.J. L,, -iì. 

observations and data are included from other locations 

in ceiitral Oregon to sup1ement the main study. The 

selection of the study areas, the planning and development 

of the program was limited by the finances, equipment and 

manpower vai1ab1e. 

Attention was focused upon this investigation and 

future salting studies by the Oregon Game Commission, 

whose policy of salt use is to attempt the following: 

(1) to provide necessary minerals to correct nutritional 

deficiencies; (2) to cause earlier migrations of big game 

from problem winter ranges; (3) to induce more uniform use 

of forage on crowded summer and winter ringes where concen- 

trations of game numbers occur; (4) to reduce game and 

livestock competition by encouraging more widespread game 

animal use on areas inaccessible to stock, and (5) to 
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alleviate game damage by drawing the deer away from problem 

areas. As this policy was not suported by the necessary 

factual data, observations were made to ascertain the 

actual effects of salting practices to corroborate or 

modify the policy. 

Since this program was the first of a series of 

salting studies to establish a foundation for the previous 

mentioned policy, the Oregon Cooperative Wildlife esearch 

Unit1 will conduct further studies on the other aspects of 

salt use in the future. The basic obect1ves in such a 

long range experimental program are the measurenent of salt 

used by big game animals in Oregon and an analysis of the 

use of salt as a game management techniciue. Although the 

specific purpose under consideration in this thesis was 

the measurement of salt consumption by mule deer, the con- 

filet with livestock range salt use was included. Second- 

arily, the purpose of this study was to evaluate use of 

salt to control distribution of deer on the spring and 

summer rango. 

Many obstacles arose immediately when the problem of 

measuring the salt used by deer was undertaken in their 

natural habitat. The following are given as examples: 

able deer population densities in the study area, 

1Oregon State Game Commission, U.S. Fish & Wildlife 
Service, Wildlife Management Institute and Oregon State 
College cooperating. 
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abnormal animal behavior while under observation, and 

presence of other sources of salt In the region. Partial 

answers to those factors and others were necessary before 

any degree of sound Information coula be derived. A 

complete solution was not developed for each of the above, 

but substitution of methods gave fairly satisfactory 

results. For example, in obtaining data on reer popula- 

tians, usually an elusive figure in rleer management, only 

one choice of methods was apnarent that being an index to 

scertain trends in òeer numbers. The resuitc wcve not 

specific but did determine the trends over the five square 

mile experimental tract. On the other hand, gathering data 

on salt use by domestic animals was a comparatively easy 

process. The total animal units were readily enumerated 

within the confines of range fences and salt consumption 

by livestock easily recorded from the weekly weighings of 

the salt blocks. The purpose for gathering data on both 

of these types of animals was to compare the respective 

volume of salt intake on a per animal basis. 

Before such a comparison can be made, variations in 

cattle, sheep and deer food preferences must be considered 

since they are known to affect the volume of sait intake. 

0f the three animal forms considered, sheep and deer 

exhibit a closer similarity of food habits since a higher 

percentage of shrubs and forbs is eaten by both, whereas 



cattle generally take a greater portion of grasses 1f 

available, (20, p.450). In athiltion to the different 

food preferences the intake of salt inì the content of 

individual forage plants is variable, according to the 

season and state of plant ìnsturity, (6, p.11) and (8, p.4). 

HISTORY 0F TTtE PROBLEM 

Salting on big game ranges has been practiced since 

1938 by the Oregon State Game Commission (15), especially 

where significant big game use of salt was thought to 

occur on summer range cattle allotments. The Oregon 

Cattlemen's Association was granted .45O.0O from the 

Commission in that year to compensate for the salt believed 

taken by 1g game. This expenditure was based on an asti- 

mate for the purchase of 24 tons of salt. Each succeeding 

year an increased m'metary grant ws made until in 1951 
the sum of .2500.00 waS given to purchase 85 tons of salt. 

The Game Commission policy ilso included distribution 

of salt for individual game ranges where District Game 

Agents have found the need paralleling the five basic 

principles outlined in the policy referred to earlier. 
DurIng 1952, the following areas received salt allocations: 

Bend--one ton, Pendleton--four tons, Enterprise--three 

tons, Baker--one and three fifths tons, and Grants Pass-- 
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one ton. In northeastern Oregon, aerial distribution was 

employed in the early spring months, whUe in Deschutes and 

Josephine Counties a truck was used for placement during 

the summer. Both deer and elk were considered in this big 

game salting program. 

Other states such as Idaho, Montana and Colorado have 

similar salting problems and are engaged in range salting 

in an attempt to provide better animal distribution on 

their big garne ranges. In each of these states aerial 

drp1n Is the rnjr etho nplyed f'r d tr1butng th 

salt blocks. 

To evaluate properly the overall problem of animal 

salting many factors having a bearing on their salt con- 

sumption should be kept in mind. Why animals should take 

salt, particularly the chlorides, is of primary importance. 

They often continue to take more than what is termed a 

minimum requirement. Although no minimum has been estab- 

lished for any class of animal, salt is still regarded a 

physiological necessity. Morrison, in his book of Feed3 

Feeding (17, p.103) stated: 

"Both sodium and chlorine are essential to 
animal life. They perform important functions in 
maintaining osmotic pressure In the body cells, upon 
which the transfer of nutrients to the cells and the 
removal of waste materials depends. Chlorine is also 
required for formation of the hydrochloric acid in 
the gastric juice." 

In New Mexico, Lantow found native grasses to contain 



.032 to 0.387 per cent chlorine, the content increasing as 

the season progresses, (12, p.19). Studies in Texas by 

Fraps showed native grasses to vary from 0.13 to 0.39 per 

cent salt, and the alfalfa averaged 0.98 per cent salt, 

(6, p.11). On certain alkali ranges in Montana, Lommasson 

proved that uficient salt was present in the forage to 

maintain steers in good condition, (14, p.3). Although 

grasses are not eaten by deer in as great a volume as with 

cattle, these plants must be considered as a potential 

mrc cf lt. 

Evidence of how vital chlorides are to domestic 

animals was shown by the work of Babcock on dairy cattle 

that were deprived of sait, (2, pp.129-156). These milking 

cows showed no ill effects other than the presence of an 

abnormal salt appetite for a period up to one year. Then 

a sudden general physical breakdown would occur, charac- 

terized by loss of apetite, haggard appearance, lusterless 

eyes, rough coat, and a rapid decline in weight and yield 

of milk. Finally death would occur if salt was not 

supplied. 

All of the previous statements point toward the 

cornlexity of this salting problem and indicate no simple 

solution. 



GENERAL DESCRIPTIONS 

GENERAL LOCATInN 

rid 

Both the öeer and cattle study were located in the 

extreme southwestern part of Jefferson County, Oregon. 

This region is situated approximately ten miles from the 

suríllnit of the Cascade Mountains on the eastern slope. 

The general terrain is cut by many small tributary streams 
and marked by undulating hills until the floor of the 

Metuiiu, R1vr V&iiey i at.airied Iuiiierous uiowaain 

meadows occur in the higher altitudes. 

Identifying landmarks by which the area can be 

defined are Mount Jefferson to the northwest, Warm Springs 

Indian Reservation to the north, Green Ridge to the east, 
Black Butte to the south, Mount washington to the south- 

west, an Three Fingered Jack Mountain to the west. 

The elevations vary from 3000 feet in the Metollus 

Valley up to 10,500 feet on Mount Jefferson. In the 

experimental area the altitudinal range t'as 3000 to 3500 

feet. 
Numerous lava rock outcroppings occur through the 

area, indicating a comparatively recent geological origin. 

Many of these rock exposures are found on the slopes 

facing south where little or no vegetative cover exists. 
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CLIMA TE 

Annual precipitati n of the territory ranges from 2 

to 60 inches, with the greatest amount coming in the form 

of snow during the winter months. In the Metollus River 

area the average maximum depth of snow is approximately 24 

inches but in severe winters sometimes re7ches a depth of 

48 inches. During such a severe winter as 1948 losses of 

deer become an acute problem due to the heavy snow covering 

food plants. 

In the 1951 field period, rain occurred only twice 

during the last week of April and no further precipitation 

was noted until the snow came in the fall. During the 

1952 field period, however, the seasons and the amount of 

precipitation were different, as rain fell on nine days, 

widely scattered through the spring and summer months. 

The rossibility of either early or late seasonal 

frost as always present, occasional frosts occurring in 

early June and again in mid-August. In 1952, sumner 

temperatures ranged from 32 to 96 degrees F. during the 

period of June through early September. Daily fluctua- 

tions of 30 degrees between the maximum and minimum 

temperatures wre not uncommon. 



FL OF: A2 

A climax type of Ponderosa Pine, Pinus onerosa 

Douglas, exists throughout the deer testIng area and covers 

a portion of the cattle ranches where data were collected. 

Douglas Fir, Psoudotsuga 2LiQJ:i& (Poir) Britton, occurred 

as comtrnnent of the climax but was generally found r)flly 

on the slopes facing north where moisture conditions were 

better. Western Larch, Larix oceidentalts Nuttall, and 

Incense Cedar, kihocedrus decurreris Torrey, were occasion- 

ally found, being usually interspersed in the climax type 

on the rore moist sites. 

The shrub climax understory consists primarily of 

Bitterbrush, Purshi tridentata (Pursh), a major deer 

food . Buckbrush, Ceanothu.s velutinus Douglas, and Manzan- 

ita, ArctostaDhvloa ratu1 Greene, make up the sub- 

dominant species. Other shrubs like Vostern Serviceberry, 

Amelanchier florida Lindley, Eabbitbrush, Chrysothaninus 

nauseos (Pallas) Britton, and Villow, Salix spp. were 

distributed in isolated groups depending upon growth 

requirements. 

In the grass union, Idaho l3unehgrass, Festuca 

Iciahoensis Elmer, dominates .r1th Bottlebrush Squirreltail, 

2A11 common and scientific names used under the head- 
ing Flora are identical to those found in Morton Peck's 
Manual the Hih Plants Orepn. 
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jJ3r4cn Nuttall, California Stipa, Stra caiLfor- 
riica Lerr11 and Davy, ana Koeler's Grass, TÇoelaria cristata 
Linnaeus, following in that order of nbuMance. Only 

scattered islands of Wheat Bunchgrass, Agro7pfl ricaturn 

(Pursh) and Sandherg's Bluegrass, securida Presi, are 

found on the exposed south slopes with the previously named 

grasses. 

On the ranch areas utilized in this study, Ponderosa 

Pine is the climax forest type. Since the ranges and pas- 

tures he hh ter tb1s, a 'hnge the nt're ' th' 

plant flora has occurred from the usual grass union. Swamp 

grasses and sedges are now the characteristic plants 

instead of the normal bunchgrass association. Abundant 

clumps of VJiilow and Mountain Alder, Alnus jpiiifofla 
Nuttall, are dispersed along the rater courses, 

PAST AND PRESENT LAND USE PATTERNS 

The following section is included primarily to show 

the influence of salt and its availability to deer over the 

years, based on the use of sait In livestock range manage- 

ment and its relationship to land use. 

The major portion of the land in the vicinity of the 

Metolius lUver is managed by the United States Forest 

Service on a multipurpose basis including forest management, 
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w8tershe3 protection, livestock grazing and recreation. 

Many small blocks of land however, are still found in 

private ownership, scattere3 throughout the valley and are 

surrounded by forest lancs. Soire of these tracts, origin- 

ally homesteaded, :ere based upon a livestock economy. 

Mny have since passed either into the summer recreational 

development in the case of those lands along the river or 

they have slowly reverted back to forest production. 

Livestock, both cattle and sheep, originally grazed 

th 1rtr the i;ihî lvatioxzs up to trie Uas- 

cade surimlt. The Metolius Cattle Association, formed in 

1928, functioned with 1200 head of cattle in this region 

for the suiwner and fall range, but only for a few years 

because of the constant increase of recreational values in 

the land along the river. These changing values brought 

about a shift In policy to exclude nearly 35 square miles 

of land out of a total of over 100 square miles from 

further livestock use. Operations by the association in 

1930 were then moved to the south on the ranges in the 

Squaw Creek drainage, just east of the Three Sisters Moun- 

tains, The organization name was then changed to the 

Squaw Creek Cattle Association and is currently in operation. 

Sheep men picked ur the remaining parts of the old 

cattle allotments in the Metolius region and currently 

graze a ban' of 2600 sheep to the est of the deer 
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experimental area from u1y i to October 20 each year. 

A usual practice in the salting of sheep, when employing 

the one-night bedding system, is to give granulated salt 

every second night utilizing no permanent salt dispenser. 

Thus sheep only leave behind a small amount of salt uncon- 

sumed and that remains available for only a short time. 

An indication of the wide distribution of salt 

stations in the range management salting plan for cattle 

is taken from Forest Service records for the year 1932. 

Tiii_ piarÁ call for 9850 ; urìd cf lt t' he r lced at 

97 posted locations between the first of June and the 

twentieth of September. On this Squaw Creek Cattle allot- 

ment, located twenty miles south of the deer study area, 

1200 head of cattle 'ere permitted to graze for 122 days 

between the two dates. Salt was thus constantly made 

available to deer in the same area. 

Realizing that such salting practices had taken olace 

for cattle and sheep in the outlying reaches of the 

Metollus drainage, the choice of the deer study area was 

made in that section where livestock were no longer an 

Influence on the open range. Consequently, no interference 

with the experimental salting of' deer occurred in the study. 

One remaining source of raw salt supply in which the 

pattern of land use had no bearing, is that found in the 

natural licks where it exists 's a mineral component of the 
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soil. The amounts of salt found in forage plants and In 

the water suDply were not considered as a raw supply in 

this case. No such natural licks had been found in the 

region nor was any known to exist according to the resi- 
dents. Several small depressions made by deer were found 

outside the study areas but later information revealed that 

these sites had been used as former salting grounds for 

cattle years ago. A location where deer had been observed 

to be licking the soll was found on the Lundgren ranch one- 

h1f mile south of the experimental area1 Aeeordlng to the 

manager, who had an analysis of the soil made, sodium 

chloride was not present. It has been assumed, therefore, 

that no additional salt supply was available within range 

of the deer from the study area, 

REVIEW OF THE LITERATURE 

In Arizona, the salt requirements were found by 

NIchol (18) to be one pound for ten deer per month In the 

summer and half that amount in the winter. Indications 

were found that a diet predominately of legumes tended to 

increase salt demand. Water consumption was 1 to 1-à- 

quarts per day per hundred weight of animal In winter and 

twice that in the summer. 

Chase () reported that elk and deer in Idaho could 
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be detained by use of salt on summer pastures and thus 

protect the depleted winter range. Tests revealed that 

animals utilized salt to which strong flavors such as 

sulphur or tobacco juice were added, showing that medica- 

tion of salt for controlling parasites and diseases might 

be possible. 

The aerial drop method was employed by Gallaher (7) 

to distribute 23,000 pounds of block salt in Idaho forests, 

which otherwise are inaccessible because of snow in the 

pri, at eot of 3, ceÄìt per pound. Distribution by 

airplane performed the work quickly although not quite as 

accurately as ground distribution. Inspection three weeks 

later had shown the salt to be completely consumed on the 

elk ranges and heavily used on the deer range. Use of salt 

blocks was definitely recommended since they lasted longer 

and were easier to handle. 

Big game salting, as practiced in the northern Rocky 

Mountain region by Anderson and West (1), was carried out 

for the purnose of game animal distribution on the range, 

thereby eliminating over-grazing, particularly on winter 

ranges. The value of salting to sup1y dietary cleficieri- 

cies was secondary. Salt was most heavily used when 

located at the head of minor drainages and on secondary 

ridges, at lower limits of sarnmar range and on summer range 

proper. Placing salt in natural licks was found to he poor 



practice for game animals. All salt distribution was 

suggested to be completed by June 15 in order to gain the 

maximun benefit. 

On the elk summer range n Idaho, Young and Robinette 

(21) discovered thot the use of salt licks increased f: 

a few anima1 in June to approximately 150 by mid-July. 

Following this date, the numbers of animals using the licks 

decreased steadily to only a few animals during September 

and October. The elk had apeared make the greatest 'ise 

rf sit 11cks (11rin! the hrn' nf' Msr1mrn utili- 

zation by elk occurred between July 26 and August 10. 

SaltIng on the summer range was consIdered of doubtful 

importance as a factor In lengthening tho fall grazing 

period for big game. 

Starker Leopold and his associates (13) pointed out 

from their three years of salting around deer traps on 

Jawbone Ridge in California, that salt only attracts the 

deer In whose home ranges it Is placed. No evidence was 

obtained that salt induced any general redistribution of 

animals. 

During the fall and winter months in Wyoming, Big 

Horn Sheep, Ovis canadensis canadensis Shaw, generally 

refused ordinary salt according to Honess and Frost (10). 

This was due to the fact that many clants normally 

contained sufficient salt to satisfy the anlmøls. 
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Granulated salt was placed in small piles along trails, in 

favorite feeding and bedding grounds, on both summer and 

winter ranges to check salt consumption. :here feeding was 

carried ori during the winter of 1941 salt ::as used sparing- 

ly on the hay. Yet, none of these practices induced the 

sheep to use salt. 

FTELD METHODS 

Since data were gathered in four general catagories, 

tne description of the practices involved will be covered 

under separate headings. Each will be presented in the 

order of its importance. 

WEEKLY DEER SALT CflNSUMPTION PATA 

The experimental area of 3500 acres is located 

three miles north of the town of Camp Sherman with the 

Metolius River as the east boundary; the north border is 

defined as starting at Bridge 99 and following a road one 

mile northwest intercepting the main logging road; as the 

west boundary, this road runs southwest for two miles and 

in a southeast direction for two and one-half miles; 

thence following Canyon Creek as a south boundary to its 

junction with the ietolius lUver, which forms the east 

border and back to the noint of origin. A map Is 
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presented to show the exact location of all salting sta- 

tions and the generni geographical relationships, 

figure 1. 

A total of twelve salt statins was established 

iinploying one small pound block of white salt at each 

site, All blocks were weighed once a week, always on the 

same dey of the week and the amount of salt consumed was 

recorded. This procedure was followed beginning In Aìril 

of both summer field perIods and continuing untIl late in 

Sntember, In chöosing the twelve sttiön, th 

factors were considered: habitat variations, elevational 

diTerences, and nora1 deer sunirner range in order to give 

uniform salt cUstribution, Since the summer seasonal deer 

range in California was assumed to he from one-half to 

three-quarters of a mile according to Leopold (13, p.132), 

the salt blocks were .aced conforming to those interval- 

distances. 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 deer. 

Weathering, which may cause a loss of salt weight on 

each station was accounted for by setting up a control 

station at the ?izard Falls Hatchery Headquarters. This 

salt block was placed on an eight foot pedestal to elimin- 

ate deer use and yet be exposed to the weather elements, 



FIGURE I : MAP SHOWING LOCATiON OF EXPERIMENTAL. SALT STATIONS FOR DEER 
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figure 3. Loses for the entire season of 191 were 

negligible. Using the standard five-pound b1occ in 195'2, 

a total cf 1.4 pounds of salt s lost during the entire 

season from April to Septerther. The rain and moist 

atmosphere dissolved this amount of salt. 
A Hanson conrnercia1 type scale, graduated in ounces 

up to sixty pounds, was used in weighing salt blocks. 

This property of the scales to measure a wide range of 

'eights proved highly useful since the same scale could be 

i'd in the ttle phe of th study "thcro fifty-pon 

block was standard size. 

WEEKLY DEER POPULATION TRENDS 

After accpiring the salt consuniption information from 

the twelve sations such data would be valueless unless a 

means had been devised to obtain a direct relationship to 

deer numbers. The method err1oyed gave population trends 

and not actual numbers as would be most desirable. Since 

a road having a fine sandy surface and ample car travel 

on it bisects the study area in a north-south direction, 

it was selected to make the weekly deer track count. The 

count Was made the day iefore the salt weighings were 

taken. Methods, similar to those erployed by the 



20 

Interstte Deer Herd Committee3, vere used where a track 
comt vJas made to obtain index census counts. The major 

difference waz the brush 5rag being used to obliterate the 

o].cI tracks, on the Inter3tate liera. In this case a suffi- 
oient amount of cr travel rernovod the old tracks to . 

3upllcations of deer tracks possible. The counting was 

made possible with few duplications by an elapsed period 

of one week between the roaö track counts. Thon, only the 

fresh tracks for the past 24 hours were recorded. $ince 

- 1 1 4. ,. 4 ... - 
V J. . L.d. - 

the actual counting, all old tracks leading to the road 

would be obliterated or interrupted by wheel marks and all 
fresh tracks would generally he complete across the road 

if made within the past 24 hours. 

DO1'TESTIC ANIMAL SALT DEMAND 

Two cattle ranch owners granted access to their pro- 

porties and permissön to manipulate their range salting 

programs. The Lundgren rrìch, almost bordering on the 

south boundary of the deer area, was used to gain Informa- 

tion on combined cattle and horse salt consuniption. Black 

3The Interstate Deer Herd Committee is a cooperative 
grout consisting of representatives of the Oregon Game Corn- 

rnlssion, California Dept. of Fish and Game, U.S. Forest 
Service, Legions and 6, organized to study deer livestock 
range roblerns on the winter range of the Interstate Deer 
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Butte ranch, located eight miles south of the town of Camp 

Sherman, provided Information on cattle salting alone. 

Simple methos viere used, consisting of weekly weigh- 

ings of each salt block on the range ':'ius a constant check 

on the amount of animal use. Alloiances due to weatherng 

losses vrera made in the data and thus consuntion por 

animal unit month was readily derived. 

Selection of these particular ranches for use in the 

study was orIginall made on the basis of one having deer 

competitton with ernttlo for qalt and nn with cattle 'lone. 

However, the Lundgren ranch did not continue having deer 

use their range for the duration of the field program. 

Since horses had been introduced with cattle, common usage 

of the salt supply did not pervit separate information to 

be obtained on the cattle and deer salt competitive factor, 

the result 'as combint.'d animal use. flearness and presence 

of siiilar soll and climatic conditions were the other 

primary reasons for selection of the two ranches since 

salt consumption rate will be made dth known stan:9ards to 

determine whether abnormal use prevailed. 

DIPECT DEEP OBSEBVATION 

Two observation priods of four hours each, one in 

the early morning and the other in the evening were employ- 

ed as a means of obtaining accurate measurement of salt 



Figure 3. A salt station elevated out of deer reach 
to assist in determining weathering losses. 

Figure 4. View of the photo-electric deer counter 
as established In the study area. 



consumption per deer. Locatnns of observation points were 

establish& at two of th salt stations in the experirientri 

area and the third was situated outside and just to the 

west of the Lundgren ranch. 

Tree platforms were built at stations nine arid twelve, 

nearly feet in the air so as to prevent human scent from 

interfering with deer movements. A closed car was used at 

the third s'ation from which deer could be viewed without 

incurring undue suspicion. The d.stsnce from the observer 

to the animals was less than O yards in every case. With 

the aid of 7 by O binoculars, very close observations were 

possible for watching the manner of salt consumption as 

weil as the amount taken by individual deer. 

Each anrnal was timed while actually licking the salt 

and its specific reactions and conflicts with other deer 

were recorded. ¡4 typical descr±ption of a sequence ohserv- 

ed from inside the closed car on the evening of My 22, 

l92 is as follows: At 7:20 pin (Pacific Paylight Time) a 

yearling doe came to the salt after her natural suspicion 

had subsided; she licked intermittently for a total of 

seven minutes. The doe paused at intervals and the tongue 

would move in and out from one side of the mouth to the 

other. Use of the lower incisor tAeth as never observed. 

An adult buck appeared at 7:27 and chased the doe away, 

The buck then licked the salt unti.l 7:4 at which time a 



s11ht noise r'turhed rn, but hc returned it 7:49 'md 

continued taking sait until 8:00, pRusthg Thr three 

minutes and then resuming mt11 8:i when he departed. Soon 

the same oe '3turned at :i8 nrl iicker for three minutes 

when a econ buck and oe appeared. The first a .. uit buck 

reappeared simultaneously and a conflict ensued which 

resulted in the younger buck iv1ng ground or retreating. 
The o1cer buck resirnec the position t the salt block for 

four nthutes before leaving. Nw the second buck ws able 

fn take turn. A thirc3 adult buck an doe arrived but 

only this new buck took salte driving all others away nd 

then licking for ten minutes. Departure of the third buck 

at 8:47 permitted the second buck to return and lick until 

8:52 when he finally left. The third adult doe came again 

and was able to get salt this time until 9:05' when she 

seemed to lose interest and left the ea. A total of 

only two ounces of sait was consumed by the sIx deer during 

the entire period of' 83 minutes. The consumption figure 

was obtained by weighing the salt both before and after the 

deer uso. Each deer displaye the same licking habits as 

those first described. 

When deer licked the five-ound sait block they left 
a very characteristic narrow but deep tngue impression as 

shown in figure 5'. The width of the iriipression made by 

deer usui.y measures from 1* to 2 inches and cian be 



considered a distinctive f±eld character in identifying 

der use of block salt. 

MISCELLANEOUS RELATED PHASES OF THE SALTING PROGRAM 

Many facets of related salting information have been 

employed for gathering data having a direct bearing on the 

main salting study. They are mentioned here under the 

miscellaneous heading as follows: the photo-electric deer 

counting mechanism, deer and horse salt competition, salt 

«I..' 3' 'I .- 4- rh 4 .4 .-. 4- h 4'4 ,. e.. 4- p...ø 
-k -k - '- ._J £bt - r .k ¿. L-, - S - J Si S k 'J ' L-J 

cooperative deer salting program. 

PHOTO-ELECTRIC DEER COUNTING MECHANISM 

Previous attempts were made by Maxwell Viilcomb and 

Robert Scott of the Oregon Cooperative Wildlife Research 

Uni t to develop a deer counting arparatus by employing a 

photo-electric cell principle. Their tests were conducted 

on the Interstate Deer Herd migration route in 1946 with- 

out too much success, 'ue to human interference with 

operating equipment during the hunting season. 

With the generous assistance from the Physics Depart- 

ment of Oregon State College, and specifically Dr. Duis 

Bolinger, who designed the aparatus, development of a 

satisfactory mechanism was accomplished. All of the 

mechanical imperfections and disadvantages have not as yet 
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Figure . The effects of deer lickl.ng on a five-pound 
salt block showing the narrow one and one-half inch 

tongue depression. 

Figure 6. The results of cattle licking on a fifty-pound 
salt block showing the wide four and one-half inch 

tongue depression. 
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been corrected so as to allow perfect operation, nor have 

all of the posibilities for its application been investi- 

gated. Proof had been attained of proper functioning so 

as to record the der ssing through the light beam. An 

electric circuit diag'am is included to indicate the corn- 

parative simplicity of design and operation, figure 7. 

Salt consumptIon data was obtained, in the absence of 

personal obervation, by keeping daily weight records of 

the salt used, and of deer numbers as recorded by the 

countIng dovioc. Theca «ere thc Lu the number 

of individual deer tracks entering the corral to check on 

the accuracy of the recording equipment. 

In July of 1951, salt station No. 12 was selected as 

a location for the countIng equipment where converging 
deer trails formed a natural opening. The opening permitted 

the construction of a corral of seine netting five feet 

high, having an entrance of 22 feet and a depth of 30 feet. 

Choice of this station was made deliberately because of the 

moderate deer use, which afforde( a comparison of deer 

numbers by both tracks nd the photo-electric counter 

recordings. The two box units of the counter were located 

at each side of the entrance of the corral having light 

beam passing between them. Deer passed through this beam 

to reach the salt In the back of the enclosure, figure 4. 

An ordinary electric flashlight element was used first, 



FIGURE VII 

(;' CIRCUIT DIAGRAM OF PHOTO-ELECTRIC 
Lenses DEER COUNTER 
3"O.D. 
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which ha a visible sectrum range of' 4000 to 7000 Angatrom 

Units4. The power source was provided b a 6-volt storage 

battery which required a recharge after each 96 hours of 

continuous operation. 

Since the deer had been utilizing the salt of station 

12 prior to construction of the corral, little fear of the 

apparatus on the nart of the deer was apparent until the 

set was placed in working order. Deer would attempt to 

pass between thc two units many times without going inside 

the corrrl, thus bre1n the lht bc. Tho couzt on the 

mechanical recorder would then indicate a largor number of 

deer than were actually re'ent. ConseQuently an analysis 

of the tracks made ìy the deer :long the path of the light 

beam seemed to inicate that they were extremely sensitive 

to the light emitted from the Tungsten filament in the 

flashlight bulb. After a period of adaptation to this 
light and the SOUfld of the equipment, two specific deer 

entered the corral without causing any bnormal count to 

be recorded and obtained the salt they wanted. Any new 

individual that appeared invariably reacted iii the follow- 

ing nanner: deer would walk along the light beam and try 

to enter in several places, paw the earth, or then suddenly 

bolt. Due to the breaking of the light beam the counter 

4Angstrom Unit--a unit of length, used especially in 
expressing tho length of light waves, equal to one hundred 
millionth of a centimeter. 
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would indicate a very high number of animals, ïet observa- 

tion of the tracks showed that none had entered the 

enclosure. These observations were based entirely upon an 

analysis of the deer tracks in and near the corral entrance. 

Only two instances of rerfect functioning, without maccu- 

racies in counting, occurred in l91. 

In the 192 season, a number of modifications wrre made 

in the apparatus. First, the corral entrance width was 

increased from 22 to 38 feet, primarily to reduce the cause 

of' feer O! t)' rt nf thp er from being cmeiösed. A 

change in the lighting system was required so as to permit 

use of a more concentrated beam of light without simultan- 

eously increasing the power supply. 

A second major change was to provide a small optical 

system to facilitate focusing the light into a narrower 

beam thus enabling the counter to function despite a 

greater distance between the units at each side of the 

corral. Two Piano-Convex lenses, riir. in diameter, 

having a focal length of 229 mm. were fitted into the 

visors of each box unit. The set was designed to permit 

eí'fective operating distances up to loo feet, although in 

this case the units were spaced only 38 feet apart. Third, 

an mfra-red sensitive photo-cell was substituted in place 

of the one responding to the light of the ordinary flash- 

light bulb. No other changes in the electrical apparatus 



32 

was req1red An infra-ret filter, KocakWratten Tye 

No. 89B, was inserted 1.n the path of the light beam. This 

type of filter perrnitte nassage of light waves on the red 

end of the spectrum measuring 6OO to 9OO Angstrom Units, 

becomIng invisible to the human eye near 7200. All light 

waves below 600 were excluded by this filter. Upon the 

first tests deer still seemed to show an awareness of the 

nresenee of these lIcht waves. 

A Kodak Wratten Filter, Type No. 87, which would only 

pass those Uht waves ihove 7200 Antôm TTnit. iis 
utilized with results similar to those deseri}ed above. 

Since these rays were not visible in the daylight, it was 

found necessary to focus the lenses at night when the 

lIght could partially be seen. Deer apeared to reond 

unfavorably to this light beam the same as wIth the others. 

A fourth change involved the deadening of the sound 

of the electric counter by means of insulation. Despite 

the effort, the relay which activated the counter still 

produced some noise whenever an animal interrupted the 

beam of light. 

Upon ap.1Icaton of the four major changes in the 

field, the deer still repcted the same as before and the 

general hesitancy of deer to enter the corral was not 

entirely eliminated. By accident, the real cause was 

discovered for the unnatural actions of the deer zhIle 
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entering the corral. The set was not 1n operation it the 

tirre rf the discovery but the ]Jghtlng system was still 
functioning without ny filter, when twö deer entered the 

corral showing no indication of balking. Tests were then 

begun using the flashlight element s the light source 

thrt the counter part of the equipment in operation. A 

total of' 26 deer visits were made thereafter with no cvi..- 

ence, shown by their tracks, of balking. The filter No. 

89B vja then nserte3 In front of the light source, 

elimincting all visible li2ht waves helöw 6üo Angstrom 

Units, an the deer rectec1 the same s ithout the filter. 

Next, the No. 87 filter, which renoved all visible light 

waves below 7200 units, was substituted for the first fil- 

ter and the deer reacted the same as before. As soon as 

the entire apparatus was placed in operation again the deer 

irnredatel) began to balk, or hecitate at the point where 

the iht beam crossed the corral entrance. 

The deer behavIor described indicated that the sounds 

produced by the operation of the equipment, rather than the 

type of light utilIzed, constituted the limiting factor of 

this counting device. Elimination of the sound of the 

equipment was not os3ible prior to the end of te field 

period in SeoteTiher, 1952 and so the final testing was not 

made. Due to the acute hearing qualities possessed by 

deer, silent operation of the recording mechanism was found 
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to be essential in or3er to produce consistent accuracy 

with this type or apparatus. 

There were 228 deer visits to this counter station, 

covering a period rrorn April 24 to September 16, 1952. In 

order to account for the small quantities of salt taken by 

door as traces, two recorded traces of salt were considered 

for purposes of tabulation as one ounce, ìaking a total of 

53 ounces of salt consumed. The average was 0.23 of an 

ounce of sait per deer visit. At no time did an individual 

une ounce of salt, able i. 

In developing the photo-electric counter to the point 

of proven operation, certain advantages in the equipment 

were noted. The aaratus was designed to be independent 

of a fixed power source and operated on a 6-volt direct 

current battery circuit. Siiple construction enables a 

layman to build the electrical parts by following direc- 

tions, at a fairly low cost. Total costs, not including 

the battery charger, was 4O.00 if all materials were 

purchased. Costs may be considerably cheaper where impro- 

vising Is possible. The wet batteries would function for 

periods longer than 96 hours if so required , but were 

recharged every four days to obtain maximum long service 

from them. 

Indications of some of the disadvantages in field 

operation were also noted. Lxcessive weight an bulkiness 
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TABLE I 

DFEF SALT C TsUMPTIcN PATA FN COUNTER STATION SHOWING 
THE HISTORY OF DEER VISITS AND THE AMOUNT OF SALT 

CONStThD IN 1952 
- 

Amount Date of Number Amount Date of Number 
Observa- of Peer of St1t Oberv- of Peer of Salt 
tigri Visits Cpnstwied tion Visits Consujne 

4-24 1 Trace 7- 3 Trace 
5-7 8 1 oz. 7-9 4 Trace 
-7 4 Trace 7-11 1 Trace 

5-8 2 Trace 7-14 6 1 oz. 
-l3 2 Trace 7-15 4 Trace 

5-14 6 i oz. 7-18 7 2 oz. 
5-15 8 2 oz. 7-22 6 2 oz. 
5-16 8 2 oz. 7-25 5 1 oz. 
t_T'7 A i 
-ï 7 ra '.-8 Trace 

5-20 6 Trace 7-29 1 Trace 
5.-21 9 1 oz. 7..31 O 
¶-2l 4 Trace 8-2 2 Trace 
.-27 4 1 oz. 8-4 0 

6-3 i oz. O_5 3 Trace 
6-4 1 Trace Bi-6 3 Trace 
6-5 O 8-7 1 Trace 
6-6 1 Trace 8-8 4 i nz. 
6-. 5' bz. -9 O 
6-9 0 8-12 5 1 oz. 
6-10 1 Trace 8-14 3 1 oz. 
6-12 6 2 oz. 8.-15 2 Trace 
6-' .'j :: 

1 - _d S 
1 O 'J J_ .1 _J 

i - 
.L ¿ 

6-15 8 2 oz. 8-21 4 Trace 
6-16 4 1 oz. 8-22 3 Trace 
6-17 2 Trace 8-25 1 Trace 
6-18 0 8-26 0 
6-19 3 1 oz. 8-29 3 1 oz. 
6-20 3 1 oz. 9-2 8 2 oz. 
6-22 5_ 1-oz. 9-4 1 Trace 
6-23 3 1 oz. 9-5 0 
6-24 0 9-8 0 
6-30 2 Trace 9-9 0 
7-1 6 2 oz. 9-11 0 
7-2 4 1 oz. 9-12 0 
7-3 2 Trace 9-16 2 Trace 
7-4 _ 2 Trace 

Tota1: 146 Days 228 Vislts 37 ounces an 32 traces 
Average: 0.23 ounces*/deer visit *2 traces 1 ounce 
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of the box units re5uced mobility srrnewhat; the sensitive 

set Is disturbed too easily by movement of the units; 

alIgnment of the lenses ws also disturbed by the same 

movement; repairs are hampered without good testing equip- 

ment nc9 a certain amount of electrical experience; sensi- 

tivity to moisture and temperture changes plus acid 

corrosion on the contìcts caused ftilure too often for 

consistent results; the optical system and filters were 

extremely har5 to align properly unless done after cark; 

daily attention was require1 to obtain reliable results. 
Sunlight and its influence on the photo-cells had to be 

wìtched very closely. Since the sun contains all the 

light waves in the spectrum at a high ntensity, far sur- 

passing the small artificial light source, interruption of 

the light beam by the sun would put the mechanism out of 

operation. 

DEEPt AND HORSE SALT CO1PETITION 

It was nossible to gather rata from the Bailey eadow, 

located in the n'rtheast corner of the deer study area 

only during 1952 as salting for horses was done there only 

intermittently in 1951. Salt for livestock was the only 

other source available to deer in the testing area outside 

of the stations niaced specifically for then In this study. 

When the horses took salt they would invariably use both 
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the upper and lower incisors to gnaw on the blocks leaving 

characteristic tooth marks. Horses were found to he the 

only large animal utilizing their teeth in taking salt. 

Teeth marks were not in evidence in the case of deer, sheep 

and cattle. 

Horses and other livestock in small numbers used the 

same salt ground on this fenced pasture for the last 

twenty-five years since the commercial cattlemen abandoned 

the Metolius valley area. Deer have learned to use the 

same salt ground heavily during this identical period. 

Evidence of the amount of soil removed over the years by 

both deer and livestock can be seen in figure 8. 

Many observations of deer licking the soil or the salt 

block itself were made at the Bailey Meadow during the 

sumrer of l92. The maximum number of deer actually seen 

at one time on the site was ten. When salt was placed on 

the location it was immediately subjected to a heavy deer 

demand in addition to the use by the horses. A record of 

the total salt consumption by both snecies of animals on 

this same meadow was kept in. l92 and is shown in table II. 

The significant indication from the data presented in 

table II was the 8.9 pounds of salt consumed by deer from 

July 18 to August 18, 1952 while no horses were in the 

pasture. Such evidence definitely showed deer to be 

competitors for the horse salt at this one location. In the 



TABLE II 

RESULTS OF COMBIN?D DEER AND HORSE SALT USE FOR 1952 

Date Salt Weights Weight of Salt Consumed Stocking Rate 
Viere Taken During Period (Horses) 

(in pounds) 

6-2 
6-6 4.0 8 

6-13 6.3 8 

6-20 5.4 6 
6-27 4.5 7 
7-4 3.1 3 
7-11 3.3 3 
7-18 2.5 0 

7-25 2.4 0 
2O O 

8-8 2.0 0 
8-15 2.3 7 (4 days) 
8-22 1.4 0 

8-29 5.7 8 (1 day) 
6 (5 days) 

9-5 2.0 6 
9-12 2.0 6 

9-19 1.6 6 

week beginning August 15 a decreased consumpt.on occurred 

from 2.0 to 1.4 pounds while no horses were present. When 

the horses were present, the combined use dropped down to 

1.6 pounds in the third week of September. A gradual 

decline in the volume of salt taken by deer during the 

summer was evident from these data. By comparing the rate 

of consumption on the Bailey Meadow to that of the remainder 

of the deer study area, the maximum volume of 3.1 to 6.3 

pounds was taken during the period June 2 to July 11. 

The deer popu1tion trend for that same 'erioci was 294, 



relatively high to account for the 

heavy volume of salt, 5 to 12 poun 

consumed during the same period in 

experimental area, coinciding with 

in the horse meadow. 

If horses consumed an average 

heavier salt use. A 

3s per week, was being 

the other part of the 

the large amount taken 

of l- ounces of salt per 

day per animal, using the standard given by Morrison, a 

total of 128 pounds would be consumed for the 16 horse 

months of use which had prevailed on the Bailey Meadow. 

Tnt öf 12 prunds only pun of a1t w ten 
and part of that was credited to deer; consequently the 

horses must have taken a subnormal quantity of salt or ob- 

tained the rest of their alleged needs from sorne other 

source (17, p. 103). 

SALT AND WATER RELATIONSHIPS OF DEER 

Need for information on the salt arid water relation- 

ships was evident because of the bearing water availability 

may have on deer salt consumption. The two objectives for 

undertaking this part of the study at Swamp Wells in the 

Fort Rock District of the Deschutes National Forest were as 

follows: To determine whether deer would consume salt in a 

decreasing amount awìy from an isolated water source and to 

learn if deer must have water imsreòiately after having 

salt. Since Bentley had proven that such was not the case 



Figure 8. A denuded area surrounding an old livestock 
salt ground which was also heavily used by deer 

on the Bailey Meadow. 
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with cattle, the question ose as to whether deer habitu- 

ally follo'.i the same pattern (3, p. 832). 

.A series of 16 stations, each having the usual five- 

poun5 size salt block, was estab1ishe rac5iating out from 

the single water hole, situated in a natural iepression. 

Ten stations were spaced in a straight line one-fifth of a 

mile apart on the north and south sloping approaches. 

Three salt stations each were established up the hills on 

the east-west lines. Weekly weighings of the salt locks 

were to show whether s crs°' consupton ste s 

the distance from the water Increased, 

By camping near the water source and taking direct 

observations of all deer coming to the salt and then 

watching closely the need for water, the question of deter- 

mining whether or not deer require water after taking salt 

was to be answered. iild horses interfered with the study 

to such an extent that conclusive information was impossible 

to obtain on the salt gradient phase and thus the data was 

excluded from presentation here. The phase on the salt 

and watering habits was continued although only three 

instances of deer taking water without venturing near the 

salt were observed In the summer of 1951. Cases of this 

kind did not prove or disprove that deer take water imrned- 

lately after licking salt but they did show the Importance 

of water and the decreasing demand for salt in the dry range 
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areas 1te in sthnner. 

:[!- 192 Indications that deer did not have to have 

water after taking salt were observed at the China Hat 

Guarc Station in the Fort Fock District. On August 28, 

1952, a period of observation was spent at a water trough 

where spit also had been placed, Three bucks appeared In 

the early morning and licked the salt, one at a time, 

varying the c3ui'ation of their licking from eight to twelve 

minutes. Finally these ceer eeparted : 1hout once taking 

water. 'hich ws locnte only f'' ft One of' 

these bucks returned 40 mInutes luter for w&tr, remaining 

only three minutes. A doe with twin fawns appeared next. 

All three took water first, then licked the salt a few 

times before departing. 

Again on September 17, 1952, two does and tvo fawns 

viere observed at China Hat Guard Station taking water but 

no attention was paid to the lt. This apparent avoidance 

of salt in the late summer agrees with the findings of the 

Metolius study where salt vas found to have its least 

attraction to deer during the late summer. 

These observations Indicate what may be expected If 

more work were to be devoted to the watering habits of 

deer In relation to salt. 



FIFE TOWER COOPATIVE PEER SALTING PEOGF.A 

Aid from the United States Forest Service, in the form 

of cooperetion nn the part of eight fire tower lookout 

operstors, was given in collecting information on Mule deer 

salt use. Three sites were located in the Sisters District 

and four in the Fort Rock District of the Deschutes National 

Forest, The remaining one ws located in the Maury Unit of 

the Ochoco National Forest in Centrl Oregon. 

Each tower operator was contacted personally and 

instructed in the operational details necessary and the 

objectives of this phase of th study, with the understand- 

Ing that their fire duties would always take precedence. 

The extent of the program In 1952 covered a period from 

the last of June untIl the first of September. The proce- 

dure was as follows: 

1, One 5-pound plain salt block "as Diaced mithin 100 

feet of' the tower base so as to permit direct 

visual count by the operator of individual deer 

coming to the salt. 

2. Postal scales were provided to weigh the salt 

always once each week on the same day. 

3. A control block was employed to evaluate weathering 

loss. This block was also to be weighed at the 

same time as the block available to the deer. 



4. Forms were prov1ed on which to record the date, 

individual numbers of deer observed during the 

week, the total v:eight of the slt block usec by 

the deer each week and the weight of the control 

block. 

These data were collected at the end of the period and 

tabulated in table form. Three stations failed either to 

have sufficient deer use, or fire duties causc . too many 

ommissions in the data to make them of value. The incom- 

p.ete infortion frörn th ttion w ornittd in the 

conpilations. Although the remaining results are riot 

conclusive they are indicative of what regional variations 

may exist in C4eer salt consumption from other ranges. In 

the sisters District a salt consumption average of 0.18 

pounds per deer month was found whereas in the Fc;rt Rock 
District an average of 0.34 pounds ias evident. Precipita- 
tion in the areas where the lower valuo existed generally 
averaged 8 inches high as compared to the higher salt intake 
occurring in the near desert zone where the precipitation 
avera;ed 4 inches for the period April to September. 

Comparisons of the two salt consumption averages point 

toward a lower salt demand in the sisters District, the 

region of the highest rainfall, table III. 



TABLE III 
COIPAISOi ÛF DEER SALT CONSUIEPTION BETWEEN SISTERS ANT) FORT ROCK DISTRICTS 

OF DESCHUTES NATIONAL FOR)ST--Obtainec1 from Fire Tower Program, 1952. 

Location of Dates of Deer .onths Total Salt Average Salt Average Annual 
Towers Use of Use Consumed Lise Per Rainfall for 

(in pouncs) Deer Month Period April 
to September* 

Abbot Butte 7-31 to 8-27 
(Sisters Diet.) 

0.5 0.17 

Cáche Mountin 7-2e to 9-1 1 1 
8 inches 

(Sisters Dist,) 
0.18 

ones Wells 6-2 to 8-29 47* 14.2 0.30 
(Fort Rock Dist.) 

Spring Butte 7-31 to 9-4 20 7.0 0.35 4 inches 
(Fort Rock P1st.) 

East Butte 7-6 to 8-30 26 9.6 0.37 
(Fort Rock Dist.) 

*Source of Data--1941 Yearbook of Agriculture, Climate dfld .In. 
'J' 



RESULTS AND ANALYSIS 

WEEKLY DEER SALT CONSUMPTION AND POPULATIflN TRENDS 

During the period April 16, 1951 until September 18, 

1951, twenty-two consecutive weeks, 51.3 pounds of plain 

white salt were consumed by deer at twelve salt stations. 

Weathering as an influence on the loss of salt was almost 

non-existent during this period, although in 1952 it 

amounted to nearly 20 per cent by weight of a single five- 
pound standard block. Since 1951 was the first year that 

salt was provided in the study area, many of the stations 

had little or no use until the deer located them. Low 

usage of individual stations was attributable to the 

variations in time of placing the blocks. In four cases 

practically no use occurred at all. Consumption of salt 

varied from 2.6 to 4.8 rounds with the heaviest use 

prevailing from May until mid-June in 1951, as shown in 

table IV. 

salt consumption from the last of April to the first 

of July, 1952 followed the same pattern as in 1951. All 

twelve salting locations established in 1951 were used for 

a period extending from April 8 to September 16, 1952. For 

a 24 week period in 1952 the amount of salt taken was 

137.3 pounds. Two possible causes are given for this 

higher use in 1952, (a) formation of habit patterns by 
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deer, ;and (b) earlier availability of salt by two weeks. 

An increase in deer numbers was not included because the 

population trends did not indicate a major change in deer 

numbers. The heavy use occurred in a period from the end 

of April until the first of July. A gradual decrease in 

demand from the high f 6 pounds to 1.4 pounds, similar to 

that of 19l which decreased from 3.6 to 1.1 pounds, is 

shown in table V. 

When salt consumption data from 1951 and 1952 were 

correlated with the timA of consumption and the deer popu- 

lation index the following significant results were 
obtained. Heaviest salt usage generally took place coin- 

ciding with the peak trends in deer numbers and then 

tapered off into the fall season when deer numbers were 
lower as seen in figure 9. The reduced numbers of deer 

utili2ing the salt reflected the lower powers of attraction 

for salt in the study area and did not imply that fewer 

deer consumed a correspondingly smaller amount of salt. 

Peak trends ranged from 269 to 698 on the road track counts 

in 1951 when the salt consumption reached a high of 2.2 to 

4.8 pounds per week, table VI. Although in 1952 the peak 

trend ranged in numbers from 216 to 487, the salt consuinp- 

tian varied from 6.2 to 12.0 pounds per week. The wide 

difference in the volume of' salt used between the two years 

totaled 76 pounds or an increase of 168 per cent in the 



TABLE IV 

DEìB SALT STTIJN CONSUMPTION 1IATA FOR 191 

Date of lotal lfl 

Wclghings 1 2 3 4 6 7 8 9 10 11 12 Pounds 

4-16 
4-30 0.8 0.4 1,4 2.6 
5-8 0.8 1.4 0.6 0.5 1.2 0.3 4.8 
5-16 0.7 0.1 O4 0.6 0.2 0.6 0.0 0.3 2.9 
5-22 0.5 0.1 0.6 0.2 0.3 0.3 0.2 0.0 2.2 
5-29 0.2 0.7 0.2 OO 0.3 0.4 0.1 0.8 2.7 
6.- 0.1 1.1 0.2 o.6 0.1 1.0 0.1 0.2 3.3 
6-12 1.8 0.7 0.2 0.3 0.4 0.1 OO 0.2 3.7 
6.!.19 0.3 0.8 1.0 0.1 3.0 0.6 0.3 1.0 0.0 0.0 0.0 0.3 4.4 
6-26 0.1 0.3 0.6 0.0 0.0 O. 0.0 0.4 0.0 090 0.0 0.3 2.2 
17_3 0.0 0.7 0.5 0.4 0.1 0.8 0.2 0.4 0.0 0.0 0.0 O. 3,6 
7-10 0.1 1.3 0.1 0.6 0.1 0.0 0.1 0.0 0.0 O.0 0.1 0.7 3.1 
7-17 0.3 0.6 0.3 0.1 0.0 0.0 0.0 0.4 ;.1 0.0 O. 0.5 2.6 
7-4 0.0 O.r7 .5 0.1 0.0 0.0 0.1 O. u.O 0.0 0.1 0.2 2.2 
7-1 0.1 O.' 0.3 0.0 0.0 0.3 0.0 0.]. 0.0 0.0 0.0 0.2 1.4 
8-7 0.0 0.4 0.3 0.2 0.0 0.2 0.1 0.1 0.0 0.0 0.0 0.0 1.3 
8-14 C.]. 0.2 0.0 0.1 0.0 0.1 0.1 0.0 0.1 0.1 0.4 0.]. 1.3 
8-21 0.0 0.0 0.7 0.0 0.0 0.2 0.2 0.1 0.0 0.3 0.0 0.1 1.6 
8-.8 0.0 (,7 0.4 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.0 L.0 1.6 
9-4 0.1 0.6 0,2 0.0 0.0 0.0 0.0 0.2 0.1 0.3 OO 0.0 
9-11 0.3 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 1.2 
9-18 0.0 0.3 0.2 0.0 3.0 0.2 0.2 0.0 0.0 0.0 0.0 0.2 1.1 

1 .3 



TABLE V 

DEFR SLT STrTIOJ CONSUMPTION DATJ- FOR 1952 

2oti1 in Date of - - - 
Weighings i 2 3 4 5 6 7 8 9 10 II 12 Pounds 

4 -.8 

4-15 0.4 0.3 0.7 0.4 0.0 0.5 0.2 0.7 0.0 oA o.o 0.4 4,2 
4-22 0.1 1.2 0.8 0.4 0.5 0.3 0.7 0.6 0.2 0.8 0.0 1.0 6.4 
4-29 0.7 1.8 1.9 0.5 0.2 0.3 0.3 O. 0.0 1.0 0.1 0.5 8.2 
5-6 c.6 1.8 1.3 0.2 0.1 0.3 0.2 O. 0.0 1.2 0.2 1.0 7.8 
5-13 0.6 1.0 1.5 0.8 0.1 0.1 1.0 O.& 0.3 0.7 0.7 0,6 8.2 
5-20 0.8 2.2 2.3 0.4 0.0 0.6 1.0 0.1 0.3 1.2 0.9 0.7 11.2 
5-27 2.0 0,4 1.5 0.2 0.6 0.3 0.4 1.0 0.1 0,2 1,0 0.5 8.2 
6-3 0.5 0.9 1.6 0.5 0.2 0.5 1.1 0.5 0.1 c 1.5 0.4 8.4 6-lo 0.2 0.9 1.5 0.5 0.3 0.5 0.7 0. 0.1 0.5 0.3 0.1 6.2 
6-17 0.6 1.5 1.8 0.7 0.3 0.8 1.2 1.3 0.1 1. 2.2 0.3 12.0 
6-24 0.8 1.3 1.4 0.1 0.3 0.1 0.6 1.4 0.6 1.0 1.0 0.5 9.1 
7-1 1.3 0.6 1.5 0.7 0.4 0.4 0.9 1.1 0.4 o.6 i.]. 0.3 9.3 
7._8 0.1 1,C 0.7 0.6 0.1 0.2 0.5 O. 0.3 0.1 0.7 0.2 
7-15 0.3 1.1 0.8 0.3 0.0 O.0 0.7 0.7 0.2 0.4 0.3 0.1 4.9 
7-22 0.1 1.4 1.3 0.4 0.1 0.1 0.5 1.3 0.0 0,0 o.6 0.3 6.1 
7-29 0.5 0.5 0.4 0.4 0.1 0.0 0.3 0.4 0.1 0.3 0.4 0.2 3.6 
8-5 0.]. 0.6 0.8 0.2 0.1 0.1 o.6 0.2 0.0 0.3 (.3 0.3 3.4 
8-12 0.4 0.6 0.5 0.2 0.1 0.1 0.1 0.3 0.1 0.4 0.5 0.1 3.4 
8-19 0.3 0.5 0.7 0.2 0.2 0.1 0.5 3.2 0.0 0.3 0.1 0.1 3.2 
8-26 0.3 0.2 0.2 0.3 0.0 0.0 0.2 0.5 0.0 0.5 0.1 0.1 2.4 
9-2 0.3 0.3 0.3 0.2 0.1 0.1 0.3 0.1 0.1 0.0 0.0 0.1 1.9 
9-9 0.2 0.7 0.6 0.0 0.0 0.2 0.1 0.5 0.0 0.3 0.0 0. 2.8 
9-16 0.0 0.0 0.4 0.1 0.1 0.1 0.0 0.3 0.0 0.0 0.4 0.0 ______ 

137.3 
-. ______________________ 
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TABLE VI 

RESULTS OF DEER TRACK COUNT SHOVJING POPULATION TRENDS 

Date-1951 Weekly Count Date-1952 Weekly Count 

4-14 138 
4-21 361 

4-30 269 4-28 487 
5-8 336 5-5 459 
5-15 569 5-12 441 
5-21 698 5-19 303 
5-28 398 5-26 237 
6-4 540 6-2 294 
6-ii 559 6-9 216 
6-18 358 6-16 195 
6-25 352 6-23 151 
7-2 392 6-3e 131 
7-9 287 7-7 138 
7-16 216 7-14 188 
7-23 283 7-21 21]. 
7-30 214 7-28 163 
8-6 187 8-4 163 
8-13 183 8-11 119 
8-20 173 8-18 131 
8-27 174 8-25 135 
9-3 87 9-]. 94 
9-10 118 9-8 48 
9-17 54 9-16 50 

second year, figure 10. This seems to 1mm1y a "learned 

taste" for salt. 
Salt, if it was a means of holding deer on this experi 

mental sunirner range, became progressively less effective 

after the first of July as evidenced by the decreasing 

trend in deer numbers after that time. The lowest figure 

in the trend data was 54 and 50 for te two years respec- 

tively, occurring late in September. Low salt use of 1.1 
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and 1.4 poun1s also occurred dur1ng the same time the 

trends were at their low for the year. ThIs result happened 

in both years. The demand for salt arears to be of a 

seasonal influence. 

DOTVESTIC ANIMAL SALT DEMAND 

In 191 the Lundgren Ranch used ordinary white salt in 

its combined cattle and horse operation, beginning June 6 

and ending September 21. A total of 236.3 pounds of salt 

was consumed, not Including the weathering 1o, with 21 

Animal Unit Months4 of use, or an average of 0.74 pounds 

per animal per month. The cattle consisted of mixed sex 

and age classes, including bulls, steers, cows, yearling 

helfers and calves, with cows tredominating. None of the 

calves were considered, in computing the number of animal 

units of use on the salt as their supply comes from the 

cows. 

At the same ranch In l92, 263.8 pounds of salt con- 

sisting of a mixed variety of Iodized, white and bone meal, 

during a period from April 24 to September 19, were consumed. 

A 70 per cent correction factor was necessary for the bone 

meal blocks because that type contains only 30 per cent 

4Animal Unit Month--a term employed in range management 
defining the period that one adult animal utilizes a unit 
of range, based on a 30 day month. 



salt. The stocking rate was 437 Animal Unit Months giving 

an average of 0.62 pounds of salt per animal per month. 

Stock was introduced on the Lundgren pastures five 

weeks earlier in 1952 than in 1951 making artificial feeding 
of hay necessary twice chiring the summer period ue to a 

grass shortage. The fact that alfalfa hay is known to have 

a higher salt content than many of the other forage plants 

in the dry state could partially account for the reduced 

salt consumption in the second year (6, p.11). The salt 

use by horses is generally higher than cattle when consid- 

cred on an individual basis. Since 1 horses were present 

each year, a volume difference in sait consumption was 

justified when comparing the two ranches tie study 

(16 p. 74). 

Black Butte Eanch employed four types cf salt in their 

cattle operations, iodized, mineralized, suifurized and 

bone meal, with the last type having the necessary 70 per 

cent correction factor applied. Weathering losses were 

again not included in the following totals. An average of 

0.66 pounds of salt per animai per aîcnth was obtained from 

902 A.U.T1. of use and a consumption of 600.3 pounds of 

salt in l9l. In 1952, 948.3 pounds were consumed, with 

1761 Â.U.M. of use, or an average of 0.54 pounds per animal 

per month. 

When a comparison of the two yearly averases at both 
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ranches were made, the consupt1on per animal varied great- 

ly. The Lunögren ranch dropped from 0.74 in 1951 to 0.2 

pounds in 1952, and at the Black Butte Ranch the salt 

demand was reduced from 0.66 to 0.54 pounds of salt per 

animal month during the same periods. The principle reason 

for employing this average figure of sslt consumption in 

reference to livestock was the variation in salt demand of 

individual animals due to size, age and ex differences. 

These differences were in addition to the influence of the 

soil, forage and climatic conditions affecting salt consump- 

tion. The average results were the best oss1b1e available 

Indication of the salt demand for a specific region, with- 

out making an intensive controlled experiment. 

In analyzir the domestic animal salt consumption from 

both ranch sources, no apparent heavy spring seasonal 

demand occurred which ws followed by continued decreasing 

use into the fall. This pattern of use is normally 

expected on dry ranges. Experiments in Kansas with two- 

year-old steers showed their salt requirement to be 2.83 

pounds per head er month in the spring but only 1.20 In 

October (9, p.181). Chapline and Talbot recommended 2,0 

to 2.5 pounds of salt per head ner month for range cttle 

in the western states when the feed was succulent hut only 

1.0 to 1.5 pounds later in the season (4, r.30). Since the 

pastures at both ranches used in this study were in a 



succulent stage for the entire season no pronounced decline 

was perceptible in the salt data as the season advanced. 

Deer salt consumPtion, however, did coincide with the pat- 

tern described by Chapline and Talbot because their food 

habits must conform to the natural condition of the vegeto- 

tion, thus reflecting the changing degree of succ:ilence 

through the season. 

Â source of salt consumption data on sheep ws also 

obtained In 1952. A flock of 2600 ewes and lambs were 

bení grazed on the tJnited S1-MtA; Frrest Se!'v'e allot- 

ment adjoining, and to the west of the deer study area. 

With 1200 adult e7les in the band a total of 2000 pounds of 

salt was used coverIng a fIve month period, May 20 to 

October 20. An average of 0.30 pounds of salt per sheep 

per month was consunied. Lambs were not cons±dered as 

making any definite salt demands in this instance and 

therefore were not included when the average was computed. 

When the final results of the three groups of domestic 

animals were compared with the standards as given by 

Mitchell for the National Fìesearch Council, a low intake 

of salt was evident in each case (16, p.74). A low intake 

was considered to be a value significantly below the normal 

animal salt intake and the same applies to a condition of 

high consumption s given in table VII. Thse council 

standards were compiled from the most reliable sources in 
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the field of ani!n1 nutrition up to 1937, coverIng the 

United States a a whole, 

Vihen results from the Black Butte Eanch were compared 

to the standards in table VII the following factors had some 

bearing on those results. Cattle on this ranch were divided 

into 32 cow months and 577 steer months of salt use to ¿Ive 

the average of' 0.66 pounds of salt consumed per animal month 

in 1951. In 1952 the result was O.4 pounds of salt per 

animal rionth with the classes segregated into 653 cow 

months and 1108 steer months of salt use. If the ranch 

conswiption cata is compared with those listed in table VII, 

the value for steers, 0.84 pounds, was considerably higher 

than the 0.66 and C.4 pound average obtained from the Bla3k 

Butte Fanch. As was mentioned, cows formed approximately 

a third of the animais using the salt and normally would 

have an even higher salt deman3 than steers. Thus a state- 
ment can be made that in general the combined salt consuinp 

tion was below normal average for cattle on this ranch 

during the two years. 
At the Luncigren Ranch the stocking was heavier i cows 

to give the 0.74 pounds per animal month in l9l. There 

were 213 cow months, 59 steer months and an additional 49 

horse months of salt use. Results for 1952 shoved 0.62 

pounds per animal month with the classes broken down into 

277 cow months, 97 steer months and 53 horse months of salt 
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use. Both cows and horses as Individual classes normally 

consume more salt than steers as shown by the values In 

table VII. Yet, In the combined total, the average salt 

demand of horses and cattle was lower by 0.10 pounds when 

the higher value of 0.74 was used for comparison. 

Comparison of the data obtained from the combined 

horse and deer salt use with the horse standar1s showed a 

difference of 0.70 pounds to exist between 2.6 pounds and 

3.3 pounds of salt. Since a large amount of deer salt use 

was included In the data taken from the study area, the 

actual amount taken only by horses was considerably lower 

than the 2.6 had indicated. The amount taken by deer alone 

was Impossible to segregate, but was knnwn to be large. 

Horses as a group here were then concluded as taking a 

lower than normal supply of salt. 

When the values for sheep were weighed against the 

standards, a low rate of salt consumption was Indicated 

also. Since the band of sheep consisted of 1200 ewes with 

their lambs, the contrast was made using the value of 0.78 

pounds for pregnant ewes. The result obtained from this 

flock was 0.30 pounds of salt consumed per animal month. 

A wide difference of 0.48 pounds existed between the stan- 

dard and the average found In this specific flock of sheep. 
As a conclusion, sheep as well as the other types of 

domestic animals can be said to make lower salt demands 



59 

TABLE VII 

C0PARISON OF DOMESTIC ANIMAL SALT STANDARDS 
WITH STUDY RESULTS 

National Research Council Animal Salt Data from 
Nutrition Standards Metolius Valley Region 

Cattle Cptt1 
Cows--l.8 to 7.5 lb! Black Butte Ranch 

head/month 1951--O.66 lb/head/ 
Steers--.84 lb/head/month month 

on Pastu.re--l.2 to 2.8 lb/ 1952--0.54 lb/head! 
head/month month 

Horses 
3.3 to 3.75 lb! 

head /month 

Sheet 
Jinterfed lambs-- 

.33 lbs/head/ 
month 

Pregnant ewes-- 
.78 lbs/head! 

month 

for the Metolius region. 

Cattle Horses 
Lunògren Ranch 

1951--0.74 lb/head/ 
month 

1952--0.62 lb/head/ 
month 

Horse Dee 
1952--2,6 lb/head/ 

month 

Sheet 
ewes with lambs 

l952--03O lb/head! 
month 

Results were obtained on a dry range cottle salting 

program from the Squaw Butte-Harney Range Experiment Sta- 

tion near urns, Oregon. The average volume of salt 

consumed by 128 yearling steers was 0.04 pounds of salt per 

head per day or 1.2 pounds per month during the period 
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May 14, 1952 to September 1, 192 (11). DIrect comptr1son 

of these data to the Metolius Valley cattle salting infor- 

mation has to ' e qualified since the ranges employed in the 

Camp Sherman area were not in a ry state. If cattle 

normally take more salt when feci on green succulent forage 

the average rate of salt consumption of 0.66 and 0.54 

pounds obtained certainly was low by the standards of 1.2 

to 2.8 pounds shown in table VII. The rate of salt demand 

obtained from the dry range near Burns is considerably 

higher and near the standard. T1us, the results point 

toward a reduced need for salt supplements by both deer and 
livestock in the regions immediately adjacent to the Cascade 

¡ountains of central Oregon. This statement is suported 

In the case of cattle by the above dry range data and for 

deer by the results as listed in table III taken from dry 

range areas. Data from the table showed an average of from 

0.30 to 0.37 pounds of salt consumed per deer month for the 

dry range areas and 0.17 to 0.18 for the ranges receiving 

higher precipitation. 

So many variants exist affecting the mineral composi- 

tion of forage plants, that when comparisons of animal salt 

consumption are made from one region to another they should 

be weighed according to the factors governing such 

composition. Orr of Scotland, in his pastare studies, 

found that the wide differences in mineral content of 
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pasture plants were dependent ipon the species of plant, 

the stage of growth, climatic conditions and the nature of 

the soil (19, p.33). Such factors would certainly affect 

the salt demands of all animals regardless if kept under 
pasture conditions or not. 

Deer competition for cattle salt in the Metolius River 

area was found to be practically non-existent. Occasionally 

deer were een on the two cattle ranches included in the 

study as were other evidences of their presence on the 

other ranches in the valley. At rio time did their desires 

for salt amount to any measurable volume on these ranches. 

The characteristic deer tongue impressions were never found 

on the salt blocks even to a slight degree. Judging from 

the low intake of from j to i ounce per deer visit found in 

the vicinity of the ranches, many deer have to be present 

to utilize a sufficient amount of cattle salt before that 

loss could be measured. These results were obtainrd by 

direct and indirect obsrvation. In no instance were deer 

observed in concentrations large enough to effect obvious 

inroads on cattle salt. The individual deer's salt use 

was found to be very small. Only one instance of heavy 

deer competition for domestic animal salt ws uncovered. 

This case occurred at Bailey Meadow in the deer study area 

and involved a few horses and deer. Deer tongue 

impressions were in evidence on the salt blocks even though 
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horses were using them. 

DIRECT DEER OBSERVATIONS 

On nine different occasions s shown in table VIII, 

both in the early morning and evening, 25 instances of 

deer 1i&cing salt were observed. Their tIme spent at salt 
varied from 7 to 52 minutes each. A totol of 631 minutos 

were spent by these 2' deer, with 12 ounces of salt being 

consumec in that t±me. Traces of salt were listed In the 

tabulaticns In order to account cr the small weights 

consumed that were not measurable on the scales. Two 

traces el' salt were assigned a value of one ounce so they 

could be totaled in the amount of salt consumed; otherv;ise, 

these quantities would not be included as being taken by 

the deer. For each 2 minutes spent at the block an ounce 

of' salt was consuried The deer never took more than one 

ounce per visit and usually it was much less. 

Considerable fighting tock place among the deer to gain 

priority of access t the salt. Competition was extremely 

keen in the early spring but became less as the season 

advanced. Longer periods of time elapsed between their 

visits late In the sumirer since fewer deer could be found 

coming to salt during the regularly scheduled morning anr' 

evening observation periods each eek. Not only did they 

come less freojuently but they spent a shorter time licking 
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salt. Disturbance would cause a cessation of their 

activities more easily at this time. 

TABLE VIII 

A LISTI1G OF THE OBSERVATIONS OF PLER CONSUMING SALT 
IN 4ETOLIU5 REGION 

Date of 
Occurrence 

Deer 
Thmibers 

Minutes 
Spent 

Lt Salt 

Time 
of Day 

(P,D.S.T.) 

Amount 
of Salt 

Consumed 

Sex 
and 
Age 

5-22-52 i 29 6:15 AM A. Doe 
2 17 

17 714- AM A. Does 
1 26 7:14 AM Y. Buck 
1 28 8:10 Ar( Y. Buck 
i 42 8:30 AM A. Buck 
i 17 9:4.9 AM 4 oz. Y. Buck 

-22-2 1 15 7:20 PM Y, Doe 
i 4 7:27 PM A. Buck 
1 19 8:26 PM Y. Buck 
i 13 8:2 PM 2 oz. A. Doe 

5-29-52 1 30 8:43 AM A. Doe 
1 35 *43 AM Y. Doe 
i 24 8:43 AM race* Buck 

6-l1-2 i 24 7:14 PM A. Doe 
1 31 8:25 PM Y. Doe 
1 2 1 2 P 1 oz . Y Bue k 

6-26-52 1 2 6: AM i oz. Y. Doe 
7-3-2 1 44 6:40 PM A. Buck 

2 25 
17 8:26 PM 2 nz. A, B .. uck 

7-9-52 1 21 6:09 AM Trace Y. Buck 
8-7-52 1 7 7:13 Plu Trace A. Doe 
8-13-52 2 26 

26 7:02 ; Trace Y. Thick 

TOTALS 25 631 12 oz. 

Ior purposes of' tabulation 2 traces were considered an 
ounce. 

Average: Lach deer spent 25 nilnu.tes and consumed 
ounce or less. 
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S1JThABY 

Two successive six-months spring and summer periods 

In 1951 nd 1952 were spent in central Oregon to complete 

the study. The mule deer salting phase of the investiga- 

tion received the most intensive work, This work was on 

an area frequented basically by deer, Establishmen.t of 

twelve salt stations was completed the first yoar and the 

weekly deer track counts were un(ertaken. The weekly salt 

consumption data were thus tied to an index of the deer 

population throughout the period of the study. 

Development and testing of a photo-electric deer 

counting device was undertaken to obtain deer salt use 

data, employing ordinary light and a small corral the first 

year. Four major changes were made in the second year as 

follows: The entrance width was increased; an optical 

system was added; mfra-red coils ant1 filters were employed; 

and most of the noise resulting from operation was elimin- 

ated. The set was designed to count deer without error but 

did so only on a few occasions. 

Salting data were obtained on two ranches simultan- 

eously with the deer study, one naving cattle alone and the 

other with a cattle and horse operation during these same 

two-year periods. The information was used for comparative 

purposes to determine whether the domestic animal salt 
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consumption ws abnormal or not. 

Thr a1t and water re1tionships of ceer vins studied 

in the Swamp Wells area of the Deschutes ilational Forest, 

without conclusive recuIts. Information was obtained on 

the watering and salt use pattern of deer to a limited ex- 

tent ifl both years. The flrst year the work was carried 

on at Svîamp Wells and the second was located at the China 

Hat Guard Station of the same national forest. 

In the secrnd year, three new aspects of the doer 

salting problem were introduced. irst, the direct obser- 

vation of deor utIlizing salt was carr1id out at three 

locations in the Meto1iu region, two of which employed 

tree platforrnr --nd the remaining one using an enclosed car. 

Peer reactions and rannerisms, time spent at the stations 

and amount of salt ccruption were recorded. Second, 

data were obtained on a horse and deer salt consumption 

problem found in the deer study area. Only a few horses 

were involved but since the deer outnumbered them b.' a wide 

margin the amount of salt consumed by the deer became an 

imrortant factor. "Another feature which helped to foment 

this salt corpetition was the lng history of salt being 

p12 
.. ceci in the one location. Third, a fire tower coopera- 

tive deer salting program was instituted in July cf l92 

using eight locations, seven beinìg in the Deschutes national 

Forest nd one in the Ochoco National Forest. Th.e results 



were not necessarily conclusive but a higher rate of salt 

consumption by deer was shown in the dryer regions of 

central Oregon as compared to the Metolius area, clue to 

regional variations of soil, climate, moisture and plant 

differences. 

CONCLUSIONS 

1, The hviest er salt demand in l9i occurred 

beteon May i and July 10 In the Metollus area, with the 

eak in deer numbers being reachd the last week in May. 

2. In 3.92 the heaviest deer salt use showed up 

between May 22 an tho fIrst of July, with the peak In 

deer nurthers coming the last week in April and the first 

week in May. If weather Is an influence on the volune of 

salt consup1;Ion its correbtion follows: The greatest 

salt consunptlon occurred thiring the spring and summer of 

l92, the year of heavier rainfll s cornpred to Th91. 

3: The amount . f salt use by the Mule Deer tapered 

off in both years with the decline commencing the first 

week in July and continuing to its lowest point In mid- 

September. 

4. Deer numbers, according to the track couTit index, 

were at their lowest roint in mid-September, coinciding with 

the low salt demand. 



. dit1rict s1t use h9bit on the part of 5eer was 

evlc1ent In the sec,n year, occurring without any major 

change in deer numbers. 

6. ' 
The indllcatlons were that saltinC aS a means of 

hc'lding deer on the experiniental range becante progresive1y 
1es effective after the frt of July. Salt rarent1y 
(1 riot prevent a drift to other areas. 

7. In the comb.ne5 cattle nd horse salting ranch 

prograrn, salt ccnsurnpticn avered 0.74 pounds and 0.62 

pounds per anlrai 'mit ionth for the two consecutive years. 
8. The cattle ranehng operation showed an average 

salt consumption of ü.66 :ouns and 0.54 pounds per animal 

unit month during the two swnriier grazing periods. 

9. Deer were not a competitive factor for cattle salt 
Et eIther one of the t'ro ranches where data vrere collected, 
nor at any of the other ranches in the Metolius area. 
In one case deer consumed a sufficient amount of salt 
placed for horses to be ccnsldered a ;roblem during the 

period when peak deer numbers were present. 
lo. Domestic animal salt consumption data were corn- 

pared to the National research Council Standards on farm 

animal nutrition and found to be below the normal average 

for cattle, horses and sheep, 

II. I'egional variations in salt demand for both deer 

and lIve stoc'.' in central Oregon pointed to' ard a higher 
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salt demand by both groups of mimais in the cryer range 

regions when compared to the Metoilus area. 

12. Field identification of salt blocks licked by 

ettle cari readily be iscern& by the characteristic wide 

hut shallow 'er i-'ns caused by their tongues, m'asuring 

four inches and up in width. 

13. In the case of salt blocks licked by deer, field 

diagnosis can be made by the narrow 1- to 2 Inch depres- 

sions, Usually 'eeper than wide, caused by the smaller 

deer tongue. 
14.L 

By direct observation of deer 1ickng salt, an 

uverage of slightly less than one-half ounce of salt per 
f 

deer visit was seen consumct dux'in the 192 spring and 

summer season in the Metolius valley. 

1. With the ai r-if the photo-electric deer counting 

device plus the indirect track observations, n average 

of one-quarter of an ounce of salt per deer visit was 

found to be consumed in the deer study area at one salt 
station during the l92 summer period. 
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APPENDIX A 

LUNDGBEN RANCH CATTLE AND HORSE SALTING P:TA--1951 

Date of i 4 4 6 Totals An1..a1 

Weighings tat1on Numbers weeks on 
Pasture 

6-6 
6-u .4 .2 1.7 2.3 46 
6-20 .3 .3 6.9 7.5 46 
6-29 . 4.9 0.1 .5 46 

7- 2.0 3.5 1.3 6.8 46 

7-12 1, 0.8 2.3 46 

7-20 7.9 6.9 14.8 98 
7-27 14.4 10.9 25.3 98 
8-3 12.2 5]. 17.3 109 
8-io 7.0 6.1 13.1 
8-17 13.5 2.1 2,0 8.]. 9,7 36.2 109 
8-24 9.5 1.3 0.0 1.1 2.8 14,7 106 
8-3]. 22.5 6.2 1.5 1.0 4.5 36.5 1c6 

9-7 4.0 9.8 0.6 1.9 2.5 18.8 106 
914 6e2 1.3 0.3 1.4 4.8 14.0 106 
9-21 7.0 10.7 1.1 0.7 1.7 21.2 106 

236.3 1283 
pounds weeks 

248.1 
- .74 # S1t Consumed / AIIM 

1283 ± 4 321 AIIM 

32]. AIIM composed of: 1213 Cc irorths 

59 steer months 
L49 horse months 



APPENDIX B 

LtJNDGREN RANCH CAITLE Ai HORSE SLLTING DATA--1952 

Date of Salt Stt1on Numbers Animal eeks 

Weighings i 2 3 4 5 6 7 T5 Totals on Pasture 

4-25 
5-2 1.3 0.4 0.0 1.7 36 

5-9 1.2 0.6 1.2 4,0 4.6 11.6 74 
5-16 0.9 C.6 6.2 2.3 2.1 14.9 73 
5-23 0,4 7.4 5.4 10.3 23.5 105 
5-30 0.8 4.0 9.2 5.5 19.5 105 
6-6 1.0 4.3 5.9 1.0 15.2 105 
6-13 2.9 9.5 3.5 2.2 1.5 107 
6-20 0.9 1.6 2.9 4.3 2.2 4.5 16.4 108 
6-27 0.3 0.7 2.9 3.0 2.2 4.6 13.7 108 
7-4 1.3 0.5 2.0 4.6 3.4 3.1 14.9 108 
7-11 0.1 0.0 6.0 :.o 1.0 1.6 14.7 72 
7-18 1.0 0.4 0.4 3.5 0.5 1.3 7.1 72 

7-25 0.0 0.1 4.4 3.1 0.1 2.9 1.0 1.0 9,6 72 
8-1 0.4 0.5 0.4 0.1 2.0 2.0 4,7 10.1 71 
8-8 0.8 0.0 D.0 0.0 22 1.6 5.8 10.4 71 
8-15 0.0 0.0 3.0 0.2 1.6 0.7 10.3 1.2 14.0 71 
8-22 0.7 0.0 D.O 0.0 2.8 2.8 1.3 1.0 8.6 71 
8-29 0.1 0.0 ).8 0.5 1.4 2.0 1.7 0.6 7.1 71 

9-5 0.0 0.0 8.0 25 1.4 0.0 0.2 0.7 0.0 12.8 71 
9-12 0.3 0,4 3.7 .6 1.0 2,6 0.8 0.8 0.0 17,2 71 
9-19 0.4 0.1 0.0 0.0 0.0 1.7 0.3 2.8 0.0 ______ 

263.8# 1709 ,eeks 

1709 -4427 A.U.M. 263.8 + 427.62 pounds salt consumed/AIIM 
427 AIiM composed of 277 cow months, 97 steer months, 53 horse months 



APPENDIX C 

B1AC T3UTTE FACH CATTLE SALTING DTA--19l 

Date of S iC N bers 
Observations i 2 3 7 10 ii 12 13 

(-l4 
7-6 22.8 13.1 3. 8.2 8.5 4.7 
7-12 13.0 4,9 1.7 2. 4.5 2.2 
7-20 14,7 4.9 0.8 0.4 2.2 4.3 
7-27 8.7 2.9 1.9 5.0 6.7 4.0 1.7 0.8 2.4 1.5 
8-3 5.8 2.5 2.3 4.9 4.0 3.2 4.8 2.0 1.6 7.0 3.8 
8-10 5.8 2.5 2.2 3.3 1.8 1.8 1.7 0.0 1.9 2.5 1.4 
8-17 1.0 2.]. 2.8 4.8 2.4 3.2 4.0 1.4 2.4 2.4 .O 
8-24 5.2 1.3 1.1 2.0 0.9 1.6 0.5 0.9 2.3 2.4 2.0 
8-31 8.4 1.6 2.8 1.8 2.1 1.7 3.6 1.8 2.7 2.7 1.9 
9-7 16.5 17.8 1.3 1.8 2.4 2.3 0.5 0.8 1.6 4.0 2.3 
9-14 14.8 16.7 1.8 2.0 1.1 1.7 1.4 1.3 0.7 2.1 2.9 

0.0 3.2 
0.0 1.0 
0.7 2.2 

Appendix C cnntinned on Page 74 

() 



APPENDIX C--continued __ -,--==---.-.--- . - --=r 
Date of Station Numbers Stocking Rate 

'weeks Observations ii5 ______ 
17 119 20 21 Totals In A.U. 

6-14 
7-6 ii.8 72.6 621 
7-12 3.2 32.0 207 
7-20 6.0 33.3 207 
7-27 5.0 7.0 47.6 280 
8-3 4.2 3.2 3.0 6.8 1.8 60.7 311 
8-10 2.2 4.6 3.2 4.0 5.1 44.0 311 
8-17 1.0 2.9 3.0 2.5 4.0 41.9 311 
8-24 2.3 2.2 1.2 2.4 4.1 32.4 311 
8-31 0.0 4.5 4.5 6.3 4.4 2.5 6.- 8.7 71.6 33]. 

9-7 0.0 2.6 3.4 5.4 4.8 6.8 5.0 9.4 89.7 381 
9-14 0.8 2.3 0.9 3.7 2.1 4.3 4.. 

600.3 3610 vyees 

3(01*4 902 .A.JJi. 600.3 --9O2 .66 pounds/A .U.ii. 

902 A.TJ.M. composed of 325 cow months id 577 steer months. 



APPENDIX D 

BLACI BUTTE PANCH CATTLE SALTING DATA--1952 

Date cf 
Obser- btion Nurber 
vatlorA 1 5 6 9 10 11 12 T 14 15' 

5-2 2.6 
5-9 7.7 
5-16 4.4 
c:_o3 3. -o 6: 6.0 
6-6 14,8 11.2 L3.O 28.5 3.]. 1.6 4.5 2.8 5.5 5.8 5.5 6.0 
6-13 o.8 6.1 12.2 7. 6.7 5.2 4.3 11.8 9.5 6.4 8.5 
6-20 1.2 3.2 6.2 3.6 0.2 7.0 9.7 10.2 6.9 1.6 14.3 13.2 1.9 9.7 6.5 1.5 
6-27 2.9 5.8 .4 3.5 1.8 8.5 10.0 6.3 5.5 3.2 2.2 9.2 6.o 10.1 5.9 4.5 
7-4 1.6 3.3 4.2 5.4 4.8 5.9 7.2 5.5 5.5 6.o 9.8 1.2 9.6 

4.2 
6.3 
4.7 

1.4 
6.7 

4.4 
7-11 1.0 2.5 2.0 2.9 3.2 3.2 2.2 5.0 3.3 3.7 2.0 3.7 
7-18 o.6 i.i 2.0 2.4 3.8 3.9 4.5 4.6 2.8 4.]. 1.6 5.4 3.9 4.1 4.0 
7-25 0.9 1.2 2.3 3.1 2.7 4.6 2.5 2.2 3. 5.2 3.5 6.6 8.3 
8-i 1.1 0.3 6.2 2.1 5.3 2.3 2.5 2.6 3.0 4.7 1.0 5.2 9.2 
8- 5.4 1.2 1.5 5.8 1.8 0.9 2.0 2.8 3.0 0.9 1.0 3.4 4.0 7.4 
8-15 3.2 2.7 4.4 4.9 4.0 3.9 2e2 5.0 2.9 4.1 1.5 6.6 2.3 
8-22 4.6 2.4 4.6 0.1 3.4 2.2 2.0 4.3 4.8 5.9 5.8 2.3 
8-29 5.0 4.8 3.5 7.6 33 3.0 0.9 2.8 3.0 2.6 5.6 
9-5 4.7 3.0 2.5 3.3 2.4 1.0 2.1 1.2 2.4 3.6 
9-12 6.8 2.8 3.4 5.6 5.0 1.2 6.0 6.2 5.2 
9-19 6.2 2.9 4.0 4.5 4.4 8.5 3.1 

Appencix D continued ori page 76 

'rL 



APPEiDIX D--eont1nwd 

Date of Observation Totals Stocking Rate in A.U. weeks 

4-25 
5-2 
5-9 

2,6 
7.9 

u. 
II 

5-16 4.4 11 
5-23 3.3 58 
5-30 12.8 227 
6-6 102.3 497 
6-13 83.7 470 
6-20 94.9 477 
6-27 91.7 477 
7-4 82.1 477 
7-11 45.8 477 
7-18 48.8 426 
7-25 46.5 42 
8-I 46.0 442 
8-8 41.1 442 
8.-15 47.7 42 
8...22 4-2.4 442 
8-29 42.3 373 
9-5 26.2 280 
9-12 42.2 280 
9-19 .6 28Q 

948.3 7042 

7042 +4 -=1761 A.tJ.M. 948.3 -.1761 _ .54#/A.:T.M. 

176]. A.iJ.M. composed of 653 cow months anri 1108 3teer months 


