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SOME OBSERVATIONS ON FOOD HABITS AND BEHAVIOR 
OF THE AFRICAN ELEPHANT 

Irven O. Buss 
Department of Zoology, Washington State University, Pullman, Washington 

Preliminary investigations of the African 
elephant (Loxodonta africana) in 1957 in- 
dicated that an unusually high density of 
elephants occurred on the savanna lands in 
the Murchison Falls National Park region 
of Uganda (Buechner, et al., unpub. ms.). 
Since there are exceptionally few elephant 
populations from which meaningful sam- 
ples can be obtained for study purposes, it 
was evident that the Murchison population 
provided an exceptional opportunity for ob- 
taining population data and studying re- 
lated phenomena concerning this species. 
Consequently the original study was ex- 
panded into a long-range project on the 
ecology, reproduction, and population phe- 
nomena of the African elephant, which in- 
cludes the following objectives: (1) to de- 
termine distribution, abundance, and mi- 
gration; (2) to study the morphology and 
replacement rates of molariform teeth for 
developing valid techniques in determining 
age of the wild elephant; (3) to ascertain 
annual distribution of breeding and parturi- 
tion dates; (4) to estimate natality and 
mortality rates; (5) to extend studies which 
have been reported on the physiology and 
endocrinology of reproduction in the ele- 
phant; and (6) to study food habits, the 
role of fires and elephants to vegetational 
changes, and the relation of vegetational 
changes to population density. To help 
fulfill these objectives, 127 elephants were 
collected from Bunyoro and Toro districts 
of Uganda between July 14, 1958, and June 
4, 1959. The animals were taken from two 
large populations, outside of national parks, 
and primarily from localities where they 
were being killed on control operations by 
the Game and Fisheries Department of 
Uganda. 

This particular study is part of the long- 
range project and was conducted primarily 
to determine the food habits of elephants 
collected during and soon after the dry sea- 

son from the Murchison population, and to 
record observations on behavior which ap- 
peared to be related to the elephant's food 
habits. Supplementary observations of food 
habits were recorded from other areas at 
various times. 

Seventy-one of the elephants were used 
in this study and were collected between 
December 22, 1958, and May 7, 1959, from 
an area of approximately 360 sq. mi. east 
of Lake Albert and south of Murchison 
Falls National Park in Bunyoro District; 14 
were taken on Butiaba Flats and 57 were 
collected east of the escarpment (Fig. 1; 
also see Eggeling (1947:21) for a descrip- 
tion of this area and the Budongo Forest 
which extends onto the southwest part of 
the area). 

Scientific names of trees and shrubs, and 
most of their common and local names, fol- 
low Eggeling (1958); those of other plants 
are from various sources including local 
lists (a complete guide to flora does not 
exist). 

Acknowledgment is made to Harold F. 
Heady, Department of Forestry, Univer- 
sity of California, Henry F. Osmaston, For- 
est Department, Entebbe, Uganda, and 
Allan C. Brooks, Jr., Game and Fisheries 
Department, Entebbe, Uganda, for assist- 
ance in identifying plant materials recov- 
ered from elephant stomachs. The exten- 
sive field assistance of William O. Pridham 
and John B. Heppes, Game and Fisheries 
Department, Entebbe, Uganda, is deeply 
appreciated. Acknowledgment is also made 
to Henry P. Grosshans and Helmut K. 
Buechner, Washington State University, 
who read the manuscript and made valu- 
able' editorial suggestions. This paper is 
based upon part of the data obtained while 
I was a Fulbright Research Scholar con- 
ducting a more extensive investigation of 
the African elephant in Uganda. Support- 
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FIG. 1. Locations of 71 African elephants collected for this study. Each dot represents one elephant. 

ing funds were provided by the Game and 
Fisheries Department of Uganda. 

HABITAT 

Description of area.-Lake Albert Marsh (ele- 
vation about 2,035 ft.) is at the east edge of the 
lake, near the mouths of the Waisoke and Weiga 
Rivers. East of the marsh is a nearly flat area 
about 4 to 8 mi. wide known as Butiaba Flats. 
This is a semi-arid savanna dominated by sec- 
ondary pyrophytic vegetation. Shantz and Turner 
(1958:139) state that on the slopes of the escarp- 
ment at the south end of Butiaba Flats, "Intensive 
annual burning undoubtedly destroys the larger 
non-sucker forming trees and selects for smaller, 
rapid-growing sucker-forming types ... ." Desert 
date (Balanites aegyptiaca), desert thorn (Acacia 
spp., probably mostly A. hockii), tamarind (Tam- 
arindus indica), candelabra (Euphorbia candela- 
brum), Harrisonia abyssinica, Commiphora abys- 
sinica var. simplicifolia, Aloe sp., and Sansevieria 
sp. are common locally or widely scattered. The 
sausage tree (Kigelia aethiopica) grows commonly 
along watercourses with other trees and shrubs, 
providing shade and cover for elephants. 

At the east edge of Butiaba Flats the land rises 
steeply for over 1,000 ft. to the top of an escarp- 
ment-the east side of the Albert Rift. The land 
east and above the escarpment is undulating and 
occurs on the gentle upper slopes of the watershed 
where the Weiga, Waisoke, and Sonso Rivers origi- 

nate. These rivers flow westward, across Butiaba 
Flats, and into Lake Albert. The vegetation above 
the escarpment and north of Budongo Forest con- 
sists of extensive grasslands on which scattered 
trees and numerous woodlands occur, many of 
them less than 10 a. in size. Most of the grass- 
lands are dominated by dense stands of thatching 
grass (Hyparrhenia dissoluta and H. filipendula). 
Andropogon gayanus, which attains a height of 
12 ft., and Loudetia arundinacea are mixed with 
thatching grass on the hills. Elephant grass (Pen- 
nisetum purpureum) and guinea grass (Panicum 
maximum) are dominant in low areas and along 
watercourses. Other common grasses include Se- 
taria sphacelata, S. longiseta, Brachiaria brizantha, 
Paspalum commersonii, Imperata cylindrica, Het- 
eropogon contortus, and Sporobolus sp. Generally 
the growth of grass is less luxuriant near the 
escarpment where the soil is poorer and the cli- 
mate drier than it is further east (Eggeling, 1947: 
34). The two most common trees of the grass- 
lands are the small Combretum binderanum, which 
occurs in nearly thicket-like stands on some sites, 
and the larger Terminalia velutina, which attains 
a height of about 35 ft. A few desert date occur 
near the escarpment, and black-plum (Vitex doni- 
ana) is scattered locally through the grasslands. 
Throughout most of the grasslands there are ter- 
mite (Bellicosus aurivillii) mounds. 

The woodlands on the area above the escarp- 
ment are in various stages of development or 
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recession; these stages are very similar to three 
chief types of forest described by Eggeling (1947: 
57) for Budongo Forest. The presence of Mae- 
sopsis eminii, Olea welwitschii, Caloncoba schwein- 
furthii, Albizia coriaria, and Dombeya mukole in 
two-storied woodlands, which contain trees char- 
acterized by relatively low height-class (70 to 
100 ft.) and small diameters, few or no buttresses, 
scarcity of mosses and lichens, and many small 
climbers, indicate pioneering or colonizing wood- 
lands of early seral stage. An intermediate and 
rich woodland of many seral species includes 
Alstonia congensis, Khaya anthotheca, Entandro- 
phragma cylindricum, E. utile, and several species 
of Chrysophyllum and Celtis. These trees are rec- 
ognizable in three or four stories, vary in height 
up to about 120 ft., and have relatively large 
diameters and well-developed buttresses. Many 
vascular epiphytes occur on the trees. Near Ra- 
bongo Hill, isolated woodlands represent remnants 
of Rabongo Forest; according to Buechner and 
Dawkins (unpub. ms.) these woodlands are in a 
recessive stage and are dominated by Cynometra 
alexandri, an indicator of climax (Eggeling, 1947: 
59). At various other places on the area, tall 
individual forest trees with smooth trunks measur- 
ing up to about 100 ft. from ground level to crown 
collar provide evidence of former climax or inter- 
mediate woodlands. 

Vegetational changes on the area.-Evidence 
has been recorded for some of the vegetational 
changes which occurred in previous years on the 
area north of Budongo Forest to the Victoria Nile 
River and west of the east boundary of the Park 
to Lake Albert. The magnitude and time of most 
of these changes are unknown. 

Buechner and Dawkins (unpub. ms.) studied 
vegetational change in Murchison Falls National 
Park, and in speculating on the vegetation which 
occurred south of the Victoria Nile a century ago 
state that, "'. .. it seems likely that high Cyno- 
metra alexandri forests were at one time more 
extensive, although limited to the area in the 
vicinity of Rabongo Hill, and that gallery forests 
were numerous along streams and around springs." 

In discussing the occurrence and historic sig- 
nificance of elephant grass on the area, Eggeling 
(1947:36) states that, "In Uganda, pure stands 
of elephant grass usually indicate a man-made 
condition which persists, because of fire, even 
after man's activities have ceased. If burning can 
be prevented, the density of the stand diminishes, 
light enters, woody species regenerate and the 
slow process of forest formation begins." Worth- 
ington (1958:10) expresses the view that in 
Uganda the large areas of elephant grass were 
once high forest; his views support those of 
Thomas (1940), who believes that ". . . elephant 
grass should be regarded as a man-made degrada- 
tion of forest." Eggeling (1947:36) points out 
that, "Alternatively, it is possible that at the time 
when the original lateritic blanket over Bunyoro 
eroded, elephant grass competed successfully with 

forest for the colonization of the freshly formed 
soils, and that with the aid of fire the grass has 
held its gains ever since." 

The area north of Budongo Forest to the Vic- 
toria Nile and west of the forest to Lake Albert 
was closed to settlement as a Sleeping Sickness 
Area in about 1912, and the area has served as a 
game reserve since then. Assuming that the high 
elephant population presently on the area (Buech- 
ner, et al., unpub. ms.) has developed since 1912, 
I infer that the greatest damage to forest vegeta- 
tion by elephant should have occurred in the past 
50 years. However, the widespread occurrence of 
old termite mounds, which are not generally con- 
structed in forests of Bunyoro, and numerous old 
Terminalia velutina (a savanna tree) in the grass- 
lands of the area do not support such a conclusion. 
Eggeling (1947:33) expresses the belief that north, 
northeast, and northwest of Budongo Forest ele- 
phants and fires slowed down and possibly pro- 
hibited the spread of the forest. However, he 
concluded (p. 38) that, "An examination of the 
areas of Colonizing Forest shows conclusively that 
within the last thirty years Budongo has spread 
considerably. The evidence includes the presence 
of relict Terminalia velutina and of derelict ter- 
mite mounds of a grassland type well within the 
forest, and is confirmed by a comparison of old 
and present-day maps." 

The high elephant population of this area is 
concentrated inside the Park where the animals 
are involved in a high rate of destructiveness to 
trees. The elephant uses its tusks with amazing 
dexterity in rending bark from trees (Fig. 2), 
and when trees at the edge of a forest are dam- 
aged, the exposure of the cambial layer and other 
living tissues to fire eventually kills many trees. 
Buechner and Dawkins (unpub. ms.) concluded 
that death of these trees allows more light to 
penetrate into the forest edge, permitting the 
invasion of grasses that carry the fire from adjacent 
grasslands progressively deeper into the forest. 
Since the amount of fire destruction at the forest 
edge is directly related to the extent of tree 
damage by elephants, it appears that the elephants 
are destroying the forests. Actually, the ele- 
phant's depredations to trees act as a catalyst to 
fires, which are directly and primarily responsible 
for changing woodlands to grasslands. Buechner 
and Dawkins (unpub. ms.) state that, "It is 
through the basic influence of fire that vegetation 
in the Park south of the Victoria Nile is now 
primarily treeless grassland." 

Shantz and Turner (1958) documented changes 
in vegetation which occurred in the southern part 
of Butiaba Flats between 1920 and 1957. They 
refer (p. 142) to the work of Eggeling (1947) 
and state that he ". . . may be correct that ele- 
phants and fire were responsible for the original 
destruction of a 'closed forest' and its replacement 
by open savanna and grassland on the Butiaba 
flats, but certainly it seems clear from the photo- 
graphic evidence that fire is the most important 
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factor in maintaining that dis-climax today." It 
seems highly improbable that closed, high tropical 
forest (similar to Budongo Forest) would develop 
on Butiaba Flats even if fires and elephants were 
eliminated since the annual rainfall is now only 
30 in. (Anon., 1959a). 

Regardless of the comparative effects which 
fires and elephants had many years ago in initi- 
ating destruction of forests on Butiaba Flats or 
above the escarpment, most of the evidence ob- 
tained during the past 50 years indicates that fire 
is the dominant ecologic force inhibiting natural 
development and regeneration of forest communi- 
ties and maintenance of extensive grasslands. It 
seems apparent that suppression of fires on grass- 
lands, particularly where remnant forest and shrub 
species still persist, would help these species 
regenerate and establish extensive stands. 

FOOD HABITS 

Methods.-Direct observations of feeding 
habits and food utilized by elephants were 
recorded in the field on every possible 
occasion. 

The stomach and contents of each ele- 
phant was weighed in the field on a 

government-tested spring scale having a 
capacity of 600 lb. The contents were re- 
moved, the empty stomach was weighed, 
and the net weight of the contents was 
recorded. The stomach contents were then 
spread on the ground to a uniform thick- 
ness of about 2 in. and divided into four 
approximately equal parts to facilitate per- 
centage estimates. The items in each part 
were identified, and the percentage occur- 
rence of each item was estimated and 
recorded (Table 1). Items which were not 
identified in the field were preserved and 
identified subsequently with the aid of 
reference materials. The moisture content 
among the stomachs was conspicuously 
similar regardless of the amount of material 
in a stomach or the distance from a source 
of water at which an elephant was col- 
lected. The total net weight of the stomach 
contents was multiplied by the percentage 
of each item to determine its relative wet 
weight. 

TABLE 1.-STOMACH CONTENTS OF 71 AFRICAN ELEPHANTS EXAMINED DURING A 
DRY SEASON IN UGANDA 

Total Pounds Percentage of 71 Elephants Item Consumed in Which Items Occurred 

Mature grassi 8363 99 
Young grass1 1055 56 
Combretum binderanum (combretum) 587 35 
Vitex doniana (black-plum) 130 9 
Afromomum sp. (wild ginger or masasa) tr. 8 
Stereospermum kunthianum (mulemangundu) 38 7 
Sansevieria-Aloe (sansevieria-aloe) 184 6 
Kigelia aethiopica (sausage tree) 35 4 
Trichilia roka (makaku) 8 3 
Piliostigma thonningii (camel's foot leaf tree 

or mugali) tr. 3 
Harrisonia abyssinica 160 1 
Portulacaeae (purslane) 1 1 
Cissus quadrangularis (ivy) 1 1 
Balanites aegyptiaca (desert date) tr. 1 
Terminalia velutina (terminalia) tr. 1 
Khaya grandifoliola (African mahogany) tr. 1 
Entandrophragma sp. (Budongo mahogany 

or muyovu) tr. 1 
Ficus sp. (fig tree) tr. 1 
Hoslundia opposita (nkibibi) tr. 1 
Tinnea aethiopica (kanyahira) tr. 1 
Sticks (2.5, 3, 4.25 in. long) tr. 1 
Stones (35, 28, 25, 20 mm. in diam.) tr. 1 
Unidentified woody materials 60 30 

1 Includes Hyparrhenia dissoluta, H. filipendula, Pennesetum purpureum, Panicum maximum, and probably Heteropo- 
gon contortus, Brachiaria brizantha, and Sporobolus sp. 
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The total wet weight and the percentage 
occurrence of each food item from 71 ele- 
phant stomachs are presented in Table 1. 
Items weighing less than a pound are 
recorded as traces. 

The droppings of elephants provided an 
exceptionally good source for identifying 
food materials utilized, since the bolus or 
dropping contains a relatively large per- 
centage of undigested food material (Bene- 
dict, 1936:195). Freshly browsed food 
plants, with tracks and droppings nearby, 
were used occasionally as indicators of 
foods utilized. 

Grass as elephant food.-Grasses were 
the most important foods of the 71 ele- 
phants collected. One or more species of 
grass occurred in 70 stomachs (99 percent) 
and comprised from 25 to 100 percent of 
the stomach contents by weight. The stom- 
achs contained 9,418 lb. of grass (Table 
1), or an average of about 135 lb. each. 
Thatching grass was eaten more frequently 
and in larger quantities than any other grass. 
Elephant grass and guinea grass were eaten 
occasionally; some stomachs appeared to 
have speargrass (Heteropogon contortus), 
palisade grass (Brachiaria brizantha), and 
rush grass (Sporobolus sp.), but these 
three grasses were not positively identified 
among the stomach contents. Although 
cotton grass (Imperata cylindrica) was 
common on the area, I found no evidence 
of its utilization by elephants. The one 
elephant which had no grass in its stomach, 
an 8,300-lb. (rounded to units of 25) bull 
shot April 15, 1959, on Butiaba Flats, had 
a trunk about 2 ft. shorter than other bulls 
of its size. Apparently its trunk had been 
severed by a snare which probably pre- 
vented the animal from reaching the rela- 
tively short grass available at that time. 
Leaves and twigs of a shrub (Harrisonia 
abyssinica) growing abundantly on the 
nearby plain comprised 98 percent of the 
food materials in its stomach; the other 2 
percent consisted of pieces from the fruit 
coat of the sausage tree. 

The exact proportions of grasslands and 
forest which comprise optimum range for 
the African elephant have not yet been 

determined. However, the importance of 
grass as a food suggests that maintenance 
of relatively large areas in grassland in the 
Murchison Falls National Park region may 
be highly significant to the high popula- 
tion of elephants which the area currently 
supports. 

Tree and shrub foods utilized by ele- 
phants.-Although it is widely recognized 
that the activities of elephants are not regu- 
larly nocturnal, diurnal, or crepuscular, 
they apparently adjust the time of their 
activities to different circumstances. The 
elephants above the escarpment frequently 
retired from savannas into woodlands soon 
after sunrise, and usually started coming 
out of woodlands late in the afternoon. 
On 15 of 32 trips I made into this area, 
elephants were shot during the first hour 
after sunrise while they were feeding in 
grasslands near woodlands. On four of 
these occasions the elephants were disap- 
pearing into woodlands when they were 
first seen, and on three occasions I followed 
herds into woodlands to make collections. 
Elephants were seen on savannas at various 
times of the day on 13 trips, and I shot 
them on 4 occasions after sunset as they 
were coming out of woodlands. 

During a rainstorm on March 2, 1959, I 
was following close behind a bull in a 
small woodland when I heard elephants 
grunting and screaming in another wood- 
land nearby. Three different herds of ele- 
phants were heard in woodlands on Janu- 
ary 22, 1959, at 6:10 p.m. while I was 
approaching a fourth herd which was feed- 
ing at the edge of a woodland. Woodlands 
above the escarpment during the dry sea- 
son invariably showed evidence of recent 
occupancy by elephants. Recently used 
trails extended in practically all directions, 
fresh droppings were encountered fre- 
quently, small trees and shrubs were broken 
down occasionally, and in several wood- 
lands the unmistakable scent of elephants 
impregnated the quiet air. 

On March 18, 1959, I was following 
close beside a band of about 60 elephants 
in a woodland attempting to collect one of 
the animals. At least three different indi- 
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FIG. 2. Bark of Terminalia velutina damaged from 3 to 12 ft. above ground by elephants, near Weiga 
River, Murchison Falls National Park. 

viduals were observed at less than 20 yd. 
breaking down or damaging saplings about 
12 to 25 ft. in height. It appeared that 
these animals were trying to rid themselves 
of ectoparasites by rubbing their heads, 
particularly the base of their tusks where 
ticks tend to concentrate, on the saplings. 
The vertical head movements, with tusks 
generally straddling or close to the sap- 
lings, resulted in many broken limbs and 
frequently a broken trunk of the saplings. 
During these "bashing" operations no part 
of the saplings was eaten. It appeared that 
Lonchocarpus laxiflorus was damaged more 
frequently than other species. This obser- 
vation suggests: (1) that elephants do not 
damage young trees for feeding purposes 
only, and (2) why it is commonly and 
erroneously believed that elephants "feed" 

non-selectively on all young trees of cer- 
tain size classes. 

Although elephants spent considerable 
time in woodlands, trees and shrubs pro- 
vided a low percentage of their food. Only 
10 percent or 1,018 lb. of the total food 
material in the 71 stomachs consisted of 
leaves, twigs, and fruit of trees and shrubs 
(Table 1). Leaves and twigs from Com- 
bretum binderanum, which occurred in 35 
percent of the stomachs, were eaten more 
frequently than any other woody food. 
Elephants appeared to prefer combretum 
about 4 to 15 ft. in height; these young 
trees grew profusely on lands where annual 
fires had obviously occurred regularly for 
many years (Fig. 3). On five occasions 
elephants were collected while feeding 
from combretum of this size class, and on 
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Fro. 3. A favorite feeding site for elephants northeast of Budongo Forest and south of Murchison Falls 
National Park. Five elephants were collected and four herds were seen feeding on this burned-over 

area dominated by grass and Combretum binderanum. 

numerous other occasions they were seen 
feeding on both grass and combretum 
where the latter species was in this size 
class. Leaves, twigs, and many mature 
fruits of black-plum were found in 7, or 9 
percent, of the stomachs; the stomach of a 
5,840-lb. female collected on December 29, 
1958, contained over a gallon of ripe black- 
plums. Small quantities of leaves and twigs 
from Stereospermum kunthianum, which is 
a common tree where these elephants were 
collected, occurred in 7 percent of the 
stomachs. Pieces from the fibrous fruit coat 
of the sausage tree were found in three 
stomachs, leaves from the makaku tree 
(Trichilia roka) were identified in two 
stomachs, and several leaves from the 
camel's foot leaf tree (Piliostigma thonnin- 

gii) occurred in two stomachs. A bull 
which fed on the shrub Harrisonia abys- 
sinica has been discussed above. Although 
fruits of desert date were found in only 1 
of the 71 stomachs, it was noted that 3 
elephants shot near the Waisoke River on 
Butiaba Flats between December 17 and 
19, 1958 (before stomach contents were 
analyzed), had fed extensively on the fruits 
of this tree; one stomach contained over a 
thousand fruits. A few leaves of Terminalia 
velutina occurred in only one stomach. 
This is a very common tree which sustains 
extensive bark damage by elephants, 
whereas Balanites aegyptiaca receives very 
little or no bark damage from elephants. 
Since both trees are common on the area, 
it appears that the elephants damage ter- 
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FIc. 4. Aloe near Weiga River, Butiaba Flats. 

minalia selectively (Fig. 2). A few green 
leaves and a fruit of African mahogany 
(Khaya grandifoliola) were found in one 
stomach, several leaves from Budongo 
mahogany (Entandrophragma sp.) were 
eaten by one elephant, and part of the fruit 
from a fig tree (Ficus sp.) occurred in one 
stomach. Unidentified woody materials 
which totaled 60 lb. occurred in 30 percent 
of the stomachs; combretum probably com- 
prised a high percentage of this material. 

On the basis of direct field observations 
and the contents of the stomachs examined, 
it must be concluded that the elephants 
used the woodlands primarily for daytime 
concealment and shade, but not as a prin- 
cipal source of food. 

Forbs and miscellaneous materials eaten 
by elephants.-Herbaceous plants includ- 
ing sansevieria, aloe (Figs. 3 and 4), a vine, 
sticks, and stones comprised 2 percent of 
the total material in the 71 stomachs 
(Table 1). Fruits and seeds of wild ginger 
or masasa (Afromomum lutealbum) oc- 

curred in 8 percent of the 71 stomachs. 
Evidently these fruits are very palatable to 
the elephant, since the fruit grows close 
to the ground and is frequently completely 
hidden by surrounding vegetation. 

Five bulls collected near the Weiga 
River, Butiaba Flats, in February had all 
eaten from the fleshy and succulent basal 
leaves of aloe (Figs. 4 and 5) and 
the leaves of sansevieria. The stomach con- 
tents from four of these bulls were ana- 
lyzed; leaf material from these two plants 
comprised from 10 to 30 percent of the 
total weight of food in their stomachs. Aloe 
and sansevieria occur on the plain between 
the escarpment and the marsh, growing 
most abundantly at the east edge of Lake 
Albert Marsh and close to the rivers. Here 
the elephants fed on these plants during the 
night and generally returned to the tall, 
dense vegetation of the marsh very early 
in the morning. It is widely believed that 
elephants chew the leaves of aloe and san- 
sevieria for moisture, spitting out the mas- 
ticated fiber in balls. A. M. H. Henley, 
formerly an employee of the Game and 
Fisheries Department of Uganda, informed 
me that he had witnessed elephants utiliz- 
ing these plants on Butiaba Flats in this 
manner. Also, George A. Petrides, who 
conducted various big game studies in East 
Africa as a Fulbright Research Scholar, 
informed me that these discarded sanse- 

FIG. 5. Elephants fed from this aloe near the 
Weiga River during the night of February 20, 1959. 
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vieria "chews" were common in the North- 
ern Frontier District of Kenya where it is 
very dry. It appeared that the leaf material 
eaten by the four Weiga River bulls had 
not been chewed more than the other food 
materials in their stomachs, and at the 
many sites which I observed on Butiaba 
Flats where elephants had fed on these 
plants, I found no masticated fibrous balls 
that suggested this type of feeding. Since 
there was no shortage of water in the large 
marsh bordering Lake Albert and the area 
close to the Weiga River, there was no 
necessity for these bulls to eat the aloe and 
sansevieria for the moisture only. 

Among the 71 stomachs, each of the 
following plants was represented once by 
small quantities of leaves and stems: purs- 
lane or Portulacaeae, ivy (Cissus quadran- 
gularis), nkibibi (Hoslundia opposita), and 
kanyahira (Tinnea aethiopica). The stom- 
ach of an adult female which weighed 
5,890 lb. and was shot in a woodland on 
March 12, 1959, contained three dry sticks 
which were 2.5, 3.0, and 4.25 in. long and 
'/2-in. in diameter. An adult female which 
weighed 7,770 lbs. and was collected on 
March 19, 1959, had four stones in her 
stomach; they measured 20, 25, 28, and 35 
mm. in diameter. It is a common belief 
among natives living in elephant country 
of Uganda that the elephants accidentally 
suck stones into their trunks when they are 
drinking and then deliver both stones and 
water into their mouths. 

Other foods and behavior related to 
feeding.-In addition to data obtained on 
elephants near Murchison Falls National 
Park, observations were recorded on the 
food habits of elephants in Toro District, 
southwest Uganda, between August and 
November 1958. The fruits of the borassus 
palm (Borassus aethiopum) and the leaves 
and twigs (including spines) of the desert 
thorn (probably Acacia sieberiana) are 
highly favored food items for elephants. 
Eleven seeds of the borassus palm were 
counted in one dropping examined near the 
Nyakabisu River at the west edge of Sem- 
liki Plain,. 

Cotton has a special attraction for ele- 

phants, particularly when the bolls are 
starting to open. Unfortunately, where 
cotton fields are available to elephants, 
depredations occur frequently, and control 
of the marauding animals is necessary. 
During November 1958, William O. Prid- 
ham, District Ranger in Toro District, 
received complaints from natives of ele- 
phants raiding cotton fields at night in the 
Mubuku River area near Kilembe Mines 
and the border of Queen Elizabeth Park. 
From November 22 to 28 I accompanied 
Mr. Pridham on a safari to this area, where 
we succeeded in collecting seven elephants. 
The first one, an 8,820-1b. bull, was shot at 
11:00 p.m. while feeding with a band of 
11 large-appearing elephants in a cotton 
field where extensive damage to cotton had 
occurred. The following afternoon at 5:00 
p.m. we started searching the Park bound- 
ary for elephants and trails leading toward 
the cotton fields. At 6:30 p.m. a band of 
five elephants was seen about 4 mi. inside 
the Park boundary. They were headed out 
of the Park; hence we hid and watched 
them until 7:40 p.m., by which time they 
had crossed the railroad track which forms 
the Park boundary and were shuffling to- 
ward the cotton fields. At this time we 
shot a 6,240-lb. bull from the herd; the 
remaining four elephants bolted and ran 
back into the Park. 

On the next afternoon, November 24, we 
returned to the same site at the Park 
boundary to watch for other elephants that 
might leave the Park and start for the cot- 
ton fields. At 5:50 p.m. a herd of nine 
elephants was feeding and meandering 
toward the boundary, precisely over the 
same route taken by the herd on the pre- 
vious day. This herd consisted of three 
adults (about 5,000 to 8,000 lb.), three 
sub-adults (about 3,000 to 5,000 lb.), two 
intermediates (about 1,000 to 3,000 lb.), 
and a calf (less than a year old). At 6:30 
p.m. they reached the railroad track exactly 
where the herd had crossed the previous 
night; a sub-adult male or young bull was 
acting as leader and was followed closely 
by a very large cow that was much more 
cautious and wary than the young bull. 
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Just as the young bull stepped over the first 
rail, both he and the large female caught 
the scent remaining from the bull shot dur- 
ing the previous day. Both animals turned 
immediately and retreated with the herd 
into a thicket about 25 yd. from the track. 
The young bull was first to return to the 
track and attempt to cross the second time; 
the large female followed but very cau- 
tiously and farther behind than the first 
time. The entire herd advanced slowly, 
several steps at a time. They were tense, 
with ears and tails lifted slightly and held 
rigidly, trunks lifted and testing the air 
continuously, and each step was deliber- 
ately slow. The young bull and large cow 
walked parallel to the track for about 20 
yd. as though searching for another place 
to cross, but they returned to the original 
crossing where the young bull again started 
to lead the herd across the track. Before 
stepping across the first rail, he paused and 
tested the air from what appeared to be a 
very tense and strained position. Then he 
stepped across the first rail, stopped briefly, 
and walked slowly but directly to the site 
of the dead bull. The large cow followed 
in much the same manner, but she was 
even more cautious in her actions and 
appeared more reluctant to approach the 
site of the dead bull. Within 6 more min- 
utes the rest of the herd crossed at the same 
place. After the last elephant was clear of 
the track, the herd began to relax. Tails 
and ears hung down loosely, there was 
much defecating and micturating, and most 
of the animals "sniffed" the ground where 
the bull was shot the previous day. At 
6:45 p.m., just as the herd was starting to 
leave, the young bull (4,570 lb.) and the 
large cow (8,500 lb.) were shot. The other 
seven elephants turned immediately and 
recrossed the tracks without hesitancy 
and disappeared into the dusk and the 
thickets of the Park. 

During the last week in April 1959, I 
examined more than 50 sets of droppings 
from elephants in the Kibale Forest and 
along the Kazinga Channel near Queen 
Elizabeth Park; all of these droppings con- 
tained at least 90 percent grass. Five sets 

of droppings examined near the Mpanga 
River, deep within the Kibale Forest where 
grass was scarce and woody foods were 
abundant, consisted of 98 percent grass. 
Those examined along the Kazinga Chan- 
nel showed that grass was eaten in greatest 
volume and that desert thorn was second 
in volume consumed. Also along the Ka- 
zinga Channel, elephants fed extensively 
on a medium-sized shrub (Grewia similis); 
on numerous occasions I found plants that 
had been pulled from the ground. The 
natives who believe that elephants pull out 
these plants to eat their roots are probably 
correct; however, I believe it is possible 
that elephants pull the plants out by trying 
to browse more than the terminal tips. 
Brooks (1957) reports utilization of G. 
similis and states that along the eroded 
banks of the channel "Most plants are 
stunted owing to overbrowsing by ele- 
phant." The ripe fruits (and possibly the 
young tips) of Capparis tomentosa, one of 
the dominant shrubs along the Kazinga 
Channel, are eaten extensively by ele- 
phants. Albizia coriaria, Tamarindus indica, 
and both Cissus quadrangularis and C. 
rotundifolia provide food for elephants in 
the vicinity of Kazinga Channel. 

The stomach of an 8,900-lb. bull shot on 
May 1, 1959, contained 85 percent papyrus 
(Cyperus papyrus) and 15 percent grass. 
Before shooting this bull from a large 
papyrus swamp bordering the Chambura 
River and Queen Elizabeth Park, I saw it 
skillfully select the newly grown tops of 
the papyrus and reject the old tops. This 
papyrus swamp, as well as one bordering 
the Victoria Nile below Murchison Falls, 
showed very extensive utilization by ele- 
phants. Evidently papyrus is at least a 
favored food item to elephants in localized 
areas during certain seasons. 

Time of feeding and amount of stomach 
contents.-The weight of stomach contents, 
the percentage of stomach weights to live 
weights, and the time of collection for 54 
elephants are presented in Table 2. (The 
food analyses of these elephants, except 
Groups 5, 14, and 17, are included in 
Table 1.) 
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The nine fullest stomachs (those weigh- 
ing 4.9 to 6.0 percent of their live weights 
-see Groups 6, 7, 8, 11, and 16) were from 
elephants collected between 7:40 and 10:15 
a.m. Other elephants which were collected 
early (Groups 1, 4, 13, and 15) also con- 
tained relatively full stomachs. It is 
interpreted here that these elephants with 
relatively large amounts of food in their 
stomachs in the morning had fed during 
the night and early morning; Benedict 
(1936:191) reports the minimum elapsed 
time before items fed to a captive Asiatic 
elephant appeared in feces to vary from 
21 to 30 hr. 

Numerous evidence was obtained indi- 
cating that elephants fed at night. Before 
sunrise (6:20 a.m.) on February 18, 1959, 
fresh elephant droppings and tracks near 
partly eaten bushes of sansevieria and aloe 
on Butiaba Flats indicated that elephants 
had been feeding on these plants during 
the night; the tracks were followed until 
7:30 a.m. when two large bulls were col- 
lected (Group 2) as the herd of five bulls 
was retiring into Lake Albert Marsh. On 
the following morning, three bulls (Group 
3) were tracked down and collected within 
a mile of the Group 2 collections, under 
practically the same conditions. On March 
26, 1959, at 7:15 p.m. John B. Heppes and 
I saw 19 large elephants (probably all 
bulls) by moonlight feeding and meander- 
ing eastward from Lake Albert Marsh 
between the Weiga and Waisoke Rivers; 
backtracking indicated that these animals 
had been in the marsh during the day. 
(Also note discussion above, under Other 
foods and behavior related to feeding, con- 
cerning night feeding in cotton fields. ) 

Some elephants which were collected 
early in the day (Groups 2, 3, 5, 9, 10, 12, 
and 14) had relatively small amounts in 
their stomachs; most of them were feeding 
when they were collected (see discussion 
of Group 5 below under Family groups). 
Nearly all elephants collected in the after- 
noon (Groups 17, 18, and 19) had rela- 
tively small amounts of food in their 
stomachs. 

These observations indicate that feeding 

occurred most frequently during early 
morning, but some elephants fed at vari- 
ous times of the day and night. Benedict 
(1936:67) concluded that the only time 
when the Asiatic circus elephant is not 
eating during the 24 hours when hay is 
available is when the animal is lying down, 
and since the period of lying is relatively 
short, it is eating almost constantly. Bene- 
dict (1936:67) also states that, "The wild 
elephant munches food a good part of the 
twenty-four hours." Direct observations 
which I made of wild African elephants 
indicated that they were searching almost 
continually for food with their trunks, but 
very frequently it appeared that only very 
special items were selected and eaten. At 
other times it appeared that the animals 
were engaged primarily in feeding and 
consumed large quantities of food in rela- 
tively short periods of time. Collectively, 
these observations of the African elephant's 
food habits and its inefficient digestion 
(Benedict, 1936:195) indicate that its life 
must virtually be one continuous meal or 
the animal dies of starvation. 

When the weights of stomach contents 
for the nine fullest stomachs shown in 
Table 2 were plotted graphically against 
the live weight for these elephants (Fig. 
6), the points showed a linear regression. 
The points collectively determined a calcu- 
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lated regression line AB, with Y (Y = wt. 
of stomach contents) values of 87.72 (at 
1,687 X) and 318.03 (at 6,116 X). The two 
means intersected at Y (185.22) and X 
(3,553.44) (X = live weight of elephants). 

The regression line AB can be considered 
as a moving average determined by the 
points among which it passes, and the best 
estimate of maximum weight of stomach 
contents (expectation value) per live 
weight falls on the regression line. 

Six of the nine fullest stomachs (67 per- 
cent) were from females (100, 102, 103, 
111, 113, and 114) and three were from 
males (61, 98, and 106). This proportion 

is almost identical to the 37 females (70 
percent) and 16 males for which stomach 
weights are available (Table 2), suggest- 
ing similarity between sexes in maximum 
amounts eaten by these elephants. 

BEHAVIOR 

Effects of the dry season on movements 
and feeding, 1958-59.-Soon after the dry 
season began in early November 1958 on 
Butiaba Flats, savanna-land vegetation ma- 
tured and became dormant, and natives 
resorted to their traditional practice of 
starting fires wherever grass and forbs 
appeared dry enough to burn. At about 

TABLE 2.-VOLUME OF STOMACH CONTENTS RELATED TO TIME OF COLLECTION, GROUP BEHAVIOR, AND 
TOTAL WEIGHT IN 19 GROUPS OF ELEPHANTS1 

STOMACH CONTENTS 
Group No. Specimen Wt. of Food Items in Stomach 
and Time No. Sex Elephant Weight Percent of (in percentage of total contents) Collected (lb.) (lb.) Live Wt. 

1 92 F 5,371 216 4.0 97 old grass, 3 combretum 
7:25 a.m. 93 F 4,570 173 3.8 95 old grass, 4 new grass, 1 combretum 

94 M 2,633 86 3.3 95 old grass, 5 combretum 
2 84 M 9,911 252 2.5 70 grass, 30 sansevieria and aloe 

7:30 a.m. 83 M 9,085 265 2.9 80 grass, 20 sansevieria and aloe 
3 85 M 7,137 - - 85 grass, 15 sansevieria and aloe 

7:30 a.m. 86 M 6,647 149 2.3 80 grass, 20 sansevieria and aloe 
87 M 5,931 247 4.1 90 grass, 10 sansevieria and aloe 

4 107 F 7,744 325 4.2 80 old grass, 20 new grass, tr. terminalia 
7:30 a.m. leaves 

109 F 5,843 245 4.2 92 old grass, 8 combretum leaves and 
twigs 

108 F 4,388 163 3.7 60 old grass, 40 combretum leaves and 
twigs 

110 F 4,231 173 4.0 60 old grass, 40 combretum leaves and 
twigs 

5 54 F 6,122 18 0.3 
7:40 a.m. 53 F 4,914 82 1.7 (Stomach contents not analyzed; entire 

52 M 3,200 46 1.4 herd feeding in grass about 3 weeks 
51 M 1,805 59 3.3 old.) 
55 M 1,796 40 2.2 

6 97 F 3,152 120 3.8 85 old grass, 15 new grass 
7:40 a.m. 98 M 2,838 141 4.9 85 old grass, 15 new grass 

113 F 6,116 300 4.9 92 grass, 8 combretum 
7 111 F 4,922 274 5.6 75 old grass, 25 combretum leaves and 

7:45 a.m. twigs 
112 F 2,551 86 3.4 97 grass (85 new, 15 old), 3 combretum 
114 F 2,356 142 6.0 75 old grass, 25 combretum leaves and 

twigs 
8 62 M 4,881 184 3.8 75 old grass, 24 new grass, 1 unidentified 

8:00 a.m. 61 M 4,509 220 4.9 75 old grass, 24 new grass, 1 unidentified 
9 63 F 5,095 149 2.9 70 grass (80 old, 20 new), 30 combretum 

8:00 a.m. 64 M 3,247 110 3.4 85 grass (80 old, 20 new), 15 combretum 
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this same time the elephants on Butiaba 
Flats began to assemble into herds for their 
migration upstream over the escarpment to 
the headwaters of the rivers. Within a 
month fires swept over practically all of 
Butiaba Flats and many of the well-drained 
grasslands above the escarpment. Although 
the vegetation on various sites did not 
mature and burn simultaneously, there was 
a continual diminution of old-growth vege- 
tation as the dry season advanced. By the 
end of the dry season in late March 1959, 
practically all grasslands on the area were 
burned over at least once; some mature 
grass persisted in low, damp areas. By 

early December most of the elephants had 
dispersed and emigrated from the savannas 
on Butiaba Flats. An aerial reconnais- 
sance over the area on December 16, 1958, 
revealed a herd of about 40 elephants in 
Lake Albert Marsh and several smaller 
herds close to the Weiga River and the 
escarpment; no elephants were seen south 
of the Weiga River on Butiaba Flats on 
this flight. 

In their migrations from and back to Bu- 
tiaba Flats, some elephants move through 
the Budongo Forest where they live tem- 
porarily in seclusion. Their feeding habits, 
and frequently their mere presence, inter- 

TABLE 2. (CONT.)-VOLUME OF STOMACH CONTENTS RELATED TO TIME OF COLLECTION, GROUP 

BEHAVIOR, AND TOTAL WEIGHT IN 19 GROUPS OF ELEPHANTS1 

STOMACH CONTENTS 
Group No. Specimen Wt. of Food Items in Stomach 
and Time No. Sex Elephant Weight Percent of (in percentage of total contents) 
Collected (lb.) (lb.) Live Wt. 

10 65 F 6,324 249 3.9 100 grass (95 old, 5 new) 
8:10 a.m. 66 F 4,525 128 2.8 99 grass (90 old, 9 new) 

67 F 812 19 2.3 100 old grass 
11 101 F 5,868 247 4.2 85 old grass, 15 new grass 

8:30 a.m. 100 F 3,693 182 4.9 98 old grass, 2 unidentified woody ma- 
terials 

103 F 3,502 206 5.9 90 old grass, 8 new grass, 2 woody 
materials 

102 F 1,687 84 5.0 95 old grass, 4 new grass, 1 woody 
materials 

12 71 F 7,168 170 2.4 95 grass (95 old, 5 new), 5 mulemangundu 
8:45 a.m. 72 F 6,151 130 2.1 98 grass (95 old, 5 new), 2 mulemangundu 

13 121 M 8,610 242 2.8 98 grass (90 old, 10 new), 2 unidentified 
8:45 a.m. 122 F 6,442 260 4.0 60 old grass, 30 new grass, 10 muleman- 

gundu 
14 47 F 6,661 194 2.9 

9:45 a.m. 46 F 4,695 168 3.4 (Stomach contents not analyzed; entire 
45 F 3,369 106 3.1 herd collected.) 
48 F 685 16 2.3 

15 68 F 5,693 199 3.5 80 grass (75 old, 25 new), 20 combretum 
9:45 a.m. 69 F 4,730 179 3.8 95 grass (90 old, 10 new), 5 combretum 

16 105 F 6,159 271 4.4 95 grass (60 old, 40 new), 5 combretum 
10:15 a.m. 106 M 2,358 118 5.0 98 old grass, 2 unidentified 

17 38 F 5,596 154 2.8 
3:00 p.m. 37 F 4,888 90 1.8 (Stomach contents not analyzed; part of 

36 M 4,153 88 2.1 herd collected.) 
39 F 3,348 62 1.9 

18 117 F 5,826 128 2.2 99 grass, 1 unidentified woody materials 
5:00 p.m. 118 M 3,409 69 2.0 98 grass, 2 unidentified woody materials 

19 81 F 4,192 143 3.4 99 old grass 
6:45 p.m. 82 F 1,757 47 2.7 99 old grass 

1 All stomach contents (except those from No. 85 and Groups 5, 14, and 17) are from elephants included in Table 1. 
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fere with logging operations, and as a con- 
sequence many animals are shot by officials 
of the Game and Fisheries Department on 
control assignments. In the calendar year 
1957, 24 percent of the 912 elephants shot 
on control operations in Uganda were re- 
corded at Masindi (Anon., 1959b); most of 
them were shot in Budongo Forest. 

Throughout the dry season of 1958-59, 
elephants were concentrated in the inter- 
spersed grasslands and woodlands (which 
remained unburned) above the escarpment 
at the headwaters of the Weiga and Wai- 
soke Rivers and between Budongo Forest 
and the Park boundary. This is presently 
ideal range for elephants. Between De- 
cember 22, 1958, and March 21, 1959, I 
made 32 trips to this area, saw from 1 to 35 
elephants on all except two of these trips, 
and shot 57 elephants. Each morning that 
I visited the area during this period there 
were many fresh droppings on the road and 
many freshly made trails crossing the road, 
attesting further to the presence of many 
elephants. 

With the onset of the rainy season in 
late March 1959, many of the elephants 
above the escarpment were congregating 
into large herds preparatory to their emi- 
gration from the area. Between March 18 
and 23, I saw four herds on the area above 
the escarpment, each consisting of at least 
100 elephants; all were traveling westward 
toward Butiaba Flats. On March 24, 1959, 
John B. Heppes saw three herds totaling 
189 elephants migrating down the banks of 
Waisoke River on Butiaba Flats. The fol- 
lowing day I saw nearly 400 elephants 
feeding close to the river and traveling 
downstream. Although we had made bi- 
weekly safaris to Butiaba Flats searching 
for elephants after January 6, 1959, and 
conducted an aerial reconnaissance over 
this area on February 26, 1959, these were 
the first elephants that we recorded be- 
tween the Sonso and Weiga Rivers on 
Butiaba Flats since December 10, 1958. By 
mid-April, it appeared that the migration 
of elephants to Butiaba Flats had ended, 
very few elephants were seen above the 
escarpment, and the population numbers 

on Butiaba Flats were about as high as 
those preceding the dry season. 

Direct field observations, and the distri- 
bution records of elephants obtained by 
aerial counts conducted in October 1958 
and February 1959 (Buechner, et al., un- 
pub. ms.), indicated that some elephants 
showed a strong tendency to congregate 
during the dry season in Lake Albert 
Marsh and along the south banks of the 
Victoria Nile River below Murchison Falls. 
An aerial count conducted during the wet 
season in May 1959 showed very few ele- 
phants at these locations. It was evident 
from ground observations made at these 
permanent water supplies that the concen- 
tration of elephants during the dry season 
resulted in overutilization of some food 
plants and that the kinds of foods available 
near these sites were limited, particularly 
in Lake Albert Marsh. Soon after the rainy 
season began, water became available 
throughout most of the elephants' range, 
and they quickly dispersed from Lake Al- 
bert and the Victoria Nile to the better and 
more extensive food supplies on the open 
savannas. In some cases these migrations 
were probably many miles in length; in 
others they were relatively short. I believe 
this water-dry season relationship is very 
important in governing some of the food 
habits and migratory behavior of the ele- 
phant in Uganda. 

Family groups.-On 19 occasions from 2 
to 5 elephants were collected at one site 
from a single herd. These 19 groups, total- 
ing 54 animals, were studied to determine 
whether: (1) these groups represented 
closely related or family units; (2) the food 
habits and behavior of individuals within 
each group were similar; and (3) these 
closely related or family groups were the 
basic units governing behavior of the ele- 
phant population. The sex, total weight, 
weight of stomach contents obtained at the 
time of dissection, and the percentage 
occurrence of the most prevalent food 
items which occurred in each stomach are 
presented for most of these animals in 
Table 2. Each group was collected on a 
different day between 7:25 a.m. and 6:45 
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p.m. local time. The groups are arranged 
from the earliest to the latest time of day 
collected (Table 2) to show possible rela- 
tions between time of day during which 
elephants were collected to the volume of 
food in their stomachs; individuals within 
a group are arranged in descending order 
of total body weight to further facilitate 
comparisons. 

At the time of collection, certain ele- 
phants within a group frequently disclosed 
behavior which indicated that these groups 
were closely related or family units. This 
behavior was most conspicuous among fe- 
males and individuals in groups of at least 
four animals. The individuals of Group 5 
were notable in this respect. They were 
part of a herd comprising at least 25 ele- 
phants which was encountered before day- 
light on December 31, 1958. The animals 
were feeding on green grass about knee- 
height on a savanna which was burned 
over about 3 weeks previously, on Decem- 
ber 5. The abundance of fresh droppings 
and recently made elephant tracks indi- 
cated that this area had been visited 
frequently and recently by elephants. Evi- 
dently the new grass was very attractive 
and palatable, but direct observations of 
this herd, plus similar observations for 
Groups 6, 8, and 16, suggested that the 
animals did not prefer to remain very long 
on such areas. They moved continually 
while feeding and appeared restless and 
unusually vigilant. When the same animals 
encountered stands of tall, mature grass or 
woodlands they appeared to relax, moved 
more slowly, and even stopped frequently 
in their meanderings. This difference in 
behavior gave an impression of security 
and of protective concealment to the ele- 
phants while they fed in the tall vegetation, 
and it probably affected the proportions of 
mature and young grass which the ele- 
phants ate (see Table 1). By 7:30 a.m. the 
herd was leaving the burned-over area and 
entering tall, mature grass, mostly Hypar- 
rhenia dissoluta. The animals reorganized 
into three rather distinct groups; five indi- 
viduals (Group 5) moved farthest into the 
mature grass and were feeding upon it at 

7:40 a.m. when the first three individuals 
(51, 52, and 53) were collected. At the 
sound of shooting, the other two groups 
immediately reassembled and ran out of 
sight, but the two remaining individuals 
of Group 5 (54 and 55) refused to leave. 
The behavior of No. 54, which proved to 
be a large old cow, indicated that she was 
the mother of No. 55, a young male (1,800 
lb.) that stayed close beside the large cow 
for 40 minutes while she defended two of 
the dead elephants. The cow was furious. 
She trumpeted, screamed, "pawed" the 
ground, and tried alternately to lift the 
two dead animals with her tusks or bury 
them with debris gathered with her trunk. 
On four occasions she made short, vicious 
charges in the direction from which the 
shooting occurred. Shooting above her 
head and into the ground close to her feet 
failed to drive her from the dead elephants, 
and at 8:20 a.m. both animals were shot. 
On the basis of the maternal and defensive 
behavior of the large cow (54) to the two 
dead elephants, it was concluded that she 
was their mother. Examination of these 
two dead animals showed that one (52) 
was a small male and the other (53) was 
a medium-sized, lactating female. Since 
No. 51 was an animal of nursing size 
(1,810 lb.) which remained close to the 
medium-sized female while the group was 
observed feeding, it was further concluded 
that she (53) was the mother of No. 51. 
These family relationships are shown in 
Fig. 7. 

The behavior of individuals in Group 14 
was also notable in revealing the close rela- 
tionship of elephants within the group. On 
December 5, 1958, a male elephant (No. 
35) weighing 6,100 lb. was collected from 
a group of five animals. A large female in 
the group immediately defended the dead 
male, trumpeted, screamed, and made three 
silent but vicious charges in the direction 
from which the shooting occurred. The 
protection provided by a large termite 
mound, tall grass, and a strong wind pre- 
vented the necessity of shooting her. On 
three occasions she knelt beside the dead 
male and attempted to raise him with her 
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FEMALE 54 
6 I130 LBS. 

FE. MALE MALE 

53 52 55 

4920 3200 1800 
LBS. LBS. LLBS. 

MALE 51 

S181 0 LBS. 

FIG. 7. Family relationships of Group 5. 

tusks; failing in these attempts, she placed 
both front feet on the dead male, cocked 
her ears, and extended her trunk sinuously 
toward the scene of shooting --evidently 
she was trying to locate her enemy by 
smell or sight. Eventually the other three 
survivors of the group were stimulated to 
depart by shooting over them, and the 
large female followed. On December 22, 
1958, the remaining four animals of this 
group were encountered within ?-mi. of 
the site where No. 35 was shot on Decem- 
ber 5. Two females weighing 3,370 lb. 
(No. 45) and 4,700 lb. (No. 46) were shot 
in close succession, provoking the same 
behavior from the large female (No. 47) 
which she had exhibited on December 5. 
However, conditions at the second site 
required shooting the old female as well as 
the calf (No. 48) which comprised the last 
member of this group. Post mortem exam- 
ination of these animals showed that No. 
45 had not yet bred, No. 46 which was 
lactating freely and had an udder weigh- 
ing 19 lb. was evidently the mother of the 
calf (No. 48), and the large cow (No. 47) 
had given birth to calves but was not lac- 
tating or pregnant at the time of collection. 
On the basis of behavior and the examina- 
tions, the family relationships shown in 
Fig. 8 were deduced. (Further evidence 
based on morphological characteristics 
which indicated close relationships between 

FEMALE 47 

6670 LBS. 

MALE 35 FEMALE 46 FEMALE 45 

6 100 LBS. 4700 LBS. 3370 LBS. 

FEMALE 48 

690 LBS. 

FIG. 8. Family relationships of Group 14. 

individuals in some of these groups will be 
included in a future publication.) 

Family groups as feeding units.-The 
data in Table 2 show that the kinds and 
amount of food (considering individual 
size) utilized by the elephants within a 
group are conspicuously similar. However, 
this relationship is not apparent among 
groups, indicating that feeding was on a 
group basis. 

The stomach contents of the five ele- 
phants in Group 5 were exceptionally low 
in volume, weighing from 18 to 82 lb. Al- 
though their stomach contents were not 
analyzed, it was noted that young grass 
comprised most of the food taken, a small 
volume of grass occurred in each stomach, 
and the proportions of young to mature 
grass among individuals appeared similar. 
Evidently each elephant in this group had 
fed for about the same length of time on 
approximately the same kinds of food; a 
similar pattern of feeding is evident for 
each group shown in Table 2, indicating 
further that feeding was based on group 
behavior. 

Units governing population behavior.- 
In addition to the data presented in Table 
2 and the related observations on family or- 
ganization and feeding behavior of groups, 
field observations were recorded which 
suggested that these groups were the basic 
units governing behavior of the elephant 
population. Tennent (1867:45) discussed 
an Asiatic elephant herd nearly a century 
ago and stated that, "A herd of elephants 
is a family, not a group whom accident or 
attachment may have induced to associate 
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together." However, neither he nor subse- 
quent writers have claimed that the ele- 
phant herd is a basic unit of population 
behavior. 

On March 5, 1959, at 7:45 a.m. a band 
of 15 elephants was observed feeding and 
walking very slowly down the middle of 
a wooded valley. A second band of nine 
elephants was approaching from the oppo- 
site side of the valley; the bands did not 
detect each other's presence until 7:55 a.m. 
Their meeting was casual and amicable. 
Some individuals paused briefly, lifted 
their trunks slightly, then relaxed and con- 
tinued eating and meandering down the 
valley. In less than 5 minutes all of the 
elephants had intermingled and were feed- 
ing and moving together as a single herd. 
They continued down the valley until 9:20 
a.m. when a small male (1,600 lb.) was 
collected. In an amazingly short time, the 
other animals reorganized into two groups; 
one band of 14 individuals ran down the 
valley, the other band of 9 individuals 
departed on a diverging course for the 
opposite side of the valley. It was appar- 
ent, by the composition of each band, that 
the animals had re-formed into their origi- 
nal groups. 

On March 11, 1959, a band of 24 ele- 
phants was observed converging upon 11 
elephants on a savanna 2 mi. south of the 
Park boundary. Their behavior upon meet- 
ing was very similar to the behavior of the 
elephants in the two groups observed on 
March 5, except that both bands were trav- 
eling rather fast and pausing to eat only 
infrequently. I was stationed with my 
assistant in a small clump of combretum 
about 1/4-mi. directly downwind from the 
approaching herd. Luckily the herd of 35 
elephants was not massed closely as the 
animals shuffled past us. Soon after the 
leading elephant passed us they detected 
our scent and bolted with snorts and a few 
restrained screams. Some of the trailing 
animals crisscrossed very close to us as 
they reorganized into 2 herds of 11 and 
24 individuals and ran out of sight toward 
the Park. 

These observations of rapid reorganiza- 

tion and integrity of family groups, and the 
behavior of elephants crossing the railroad 
track near Queen Elizabeth Park (see 
Other foods and behavior related to feed- 
ing), suggest the leadership-followership 
type of animal organization which is basic 
to the behavior of this species. Allee, et al. 
(1949:411) conclude that, "The contempo- 
rary organization of vertebrate groups ... 
is based on the application of three general 
principles: the holding of territory; domi- 
nation-subordination; and leadership-fol- 
lowership." They also point out (p. 417) 
that, "Leadership allows greater flexibility 
of behavior than is usual in territorial or 
hierarchal organizations." 

SUMMARY 

Grass comprised 88 percent of the total 
food material in the stomachs of 71 African 
elephants collected during the dry season 
of 1958-59 near Murchison Falls National 
Park, Uganda. Although elephants spent 
considerable time in woodlands, only 10 
percent of the food material utilized by 
71 elephants consisted of leaves, twigs, 
and fruit of trees and shrubs. Herbaceous 
plants were of minor importance as food 
items for these elephants, comprising 
about 2 percent of the material in the 71 
stomachs. 

The importance of grass as a food sug- 
gests that maintenance of relatively large 
areas in grassland in the Murchison Falls 
National Park region, primarily by fire, 
may be highly significant to the dense 
population of elephants which the area 
currently supports. 

During the dry season, elephants (1) 
concentrated near permanent water sup- 
plies where some plants were utilized 
intensively, and (2) used woodlands pri- 
marily for daytime concealment and shade, 
but not as a principal source of food. With 
the onset of the rainy season, elephants 
returned to savanna lands where water was 
then available and extensive grasslands 
provided an abundance of their favored 
foods. 

Direct observations of feeding and analy- 
sis of stomachs from 19 groups of elephants 
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indicated that they had specific or primary 
feeding periods which occurred most fre- 
quently during early morning, but varied 
by groups and time. Minor or secondary 
quantities of food selected at various times 
of day and night supplemented their diets. 

The stomach contents from 53 elephants 
ranged from 0.3 to 6 percent of the animal's 
live weight; the fullest stomachs (for any 
time of day, sex, and age) weighed from 
about 5 to 6 percent of the live weight. 

My interpretation of data for 19 groups 
of elephants, and supplemental field obser- 
vations, lead to three principal conclusions 
on behavior: (1) the groups of elephants 
studied represented closely related or fam- 
ily units; (2) the food habits and other 
behavior of individuals within each group 
were similar; and (3) the behavior of 
closely related or family groups suggests 
the leadership-followership type of animal 
organization which was basic to the ele- 
phant population studied. 
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FOX CALLING AS A HUNTING TECHNIQUE' 
Marius A. Morse and Donald S. Balser 

Minnesota Department of Conservation, St. Paul, Minnesota 

Success of fox calling trials carried out 
the year round under a variety of field 
conditions in Minnesota has demonstrated 
the practical value of this technique as a 
means of sport hunting. Popularization of 
fox hunting through development of new 
techniques will do much towards remov- 

ing the fox from the vermin class and giving 
it status as a game animal. Factors other 
than the kind of calling device used are of 
greatest importance to calling success. 

The objectives of this study were to test 
the effectiveness of fox calling as a means 
of increasing the utilization of foxes for 
sport hunting, and to determine the opti- 
mum conditions and methods for successful 
fox calling. 

1 Contribution from the Minnesota Division of 
Game and Fish, Pittman-Robertson Project W-11- 
R-20, St. Paul, Minnesota. 
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