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. Distribution and Taxonomy

A.  Distribution

MD m ~ 3 Q. i 3
o mm@: times m‘ﬁ the beginning of the present century, if not today—the
g M M Mmm been found in the following discrete areas (see Fig. 1):
50&: . MMMm Nmawm mxﬁ..m:&.bm from the Sanaga river (Cameroon) south to the
¢ lower Zaire river, and east nearly to the Oubangui river, wherever
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Fig. 1. Distribution of eastern goriila populations. See text for a description of each
numbered area. {n.b. These data are not up to date and some populations may now be
extinct.)

there is forest. The most northwesterly locality recorded is Edea (3.47°N,
10.10°E); the most northeasterly is Barundu, 22 miles northeast of Nola (3.40°N,
16.15°E); the most northerly is Touki near Bertoua (4.35°N, 13.30°E); the most
southerly is Tshela in Mayombe district (5.05°S, 12.50°E). Politically, these
localities fall within the borders of Cameroon, Equatorial Guinea, Gabon,
Central African Republic, Congo, Angola (Cabinda enclave), and Zaire.

2. A small area on the upper Cross River, from Tinto (5.33°N, 9.35°E) north-
west to the fringes of the Obudu plateau(6.38°N, 9.06°E j; straddling the border
between Cameroon and Nigeria.

3. An isolated patch of forest near Djabbir, Bondo district, Zaire (3.55°N,
23.53°E).
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4. Lowlands of eastern Zaire, from the Ulindi river north approximately to
the equator. The most northwesterly locality is Lubutu (0.40°S, 26.55°E); the
most northerly is Kilimanensa (0.35°S, 28.30°E): the most easterly is Pinga
(1.00°S, 28.40°E); the most southeasterly is Bibugwa (2.30°S, 28.20°E); the most
southerly is Shabunda (2.45°S, 27 34°EF). .

5. The Itombwe mountains, Zaire, between Mwenga (3.00°S, 28.28°E) and
Fizi (4.18°S, 28.56°E).

6. The mountains centered on Mt. Kahuz, Zaire (2.10~2.25°S, 28.40—
28.50°E).

7. The massif of Mt. Tshiaberimu, Zaire {0.05°N t0 0.40°S, 29.00—29.20°F).

8. The six extinct volcanoes of the Virunga range, straddling the Zaire—
Rwanda—Uganda border (1.20—1.30°s, 29.24-29 42°F).

9. The Kayonza or Impenetrable forest, Uganda (1.00°S, 29.40°E).

Since no gorilla has been reported from area (3) since 1908, it seems likely
that this population is extinct, The status of gorillas in area (2) is unknown,
but they still existed less than 20 vears ago (March, 1957). Within area (1),
gorillas no longer occurin the Mayombe district of Zaire, just north of the mouth
of the Zaire river (Verschuren, 1975). Elsewhere, gorillas would seem to occur
over most or all of their original range, though often in reduced numbers.

B. Taxonomy

The position adopted here is that gorilla belongs to the genus Pan. Tuttle
{1967), among others, has offered strong anatomical grounds for considering
the gorilla and chimpanzee congeneric: other features in common between the
two African apes, differentiating them from the Orangutan and man alike, are
the nature and hue of the hair pigmentation, the presence of a white pygal tuft
in the young, the drastic reduction of the musculature of the thumb, the terres-
trial adaptations of the foor (nearer to Homo than to Pongo), the form of the
skull, including the lateral burtressing of the orbits, the low position of the
braincase, and the common existence of a frontomaxillary suture in the orbit,
the relatively homomorphic incisors, the semisectorial nature of P, withonly
a small metaconid, the form of the wrist, features of blood protein chemistry,
and of the chromosomes, and perhaps ethological characteristics such as the
greater sociability than Pengo. This is not to deny that there are great differences
between the gorilla and the chimpanzee; morphologically, many of them can
be regarded as consequences of the gorilla’s large size and stocky build, special-
izations perhaps for a montane environment (Groves, 1971). However, there
are also striking differences in temperament, vocalizations, and social organiza-
tion, and it is these rather than the morphological differences which might
argue for retention of the genus Gorilla. Unfortunately, there is no fossil material



> e

602 Alan G. Goodail and Colin P. Groves

bearing on the question of the date of separation of the two species, in spite of
an attempt by Pilbeam (1969) to allocate two species of Lower Miocene homi-
noids to the respective lineages.

From the time of its discovery, up until 1927, numerous species and subspecies
of gorillas weredescribed, over half of them by Professor Paul Matschie of Berlin.
In 1929, Coolidge reduced them all to a single species with two subspecies:
Gorilla gorilla gorilla and G. g. beringei. This classification remained sacrosanct
until Vogel (1961) showed, in a study of the mandible, that eastern gorillas (the
beringei of Coolidge) could be sharply divided into two geographically distinct
types. Raising keringei to the rank of a full species, he recognized within it two
subspecies: G. k. beringei from the Virunga Volcanoes and G. b. graueri from the
eastern lowlands and nearby mountains [areas (4), (5), and (7) mentioned pre-
viously|. In view of the clear-cut nature of Vogel's conclusions, and of a paper
by Haddow and Ross (1951) exposing certain shortcomings of the methodology
exployed by Coolidge, it is most unfortunate that Schaller, in his influential
book, deliberawly chose to be conservative and perpetuate the old two-sub-

species fallacy.

Groves's conclusions on gorilla taxonomy were published in preliminary form
in 1967 and more completely in 1970. Briefly, he found that Coolidge was
correct in assigning all gorillas to a single species, but Vogel was fully justified
in recognizing graueri as a distinct subspecies [in the 1967 paper, Groves called
this Gorilla gorita manyema, dating from Rothschild in 1908; but Corbet (1967)
considered this latter name to be a lapsus for a name mayema which had pre-
viously been applied to a western gorilla and so is a synonym of subspecies
gorilla]. The three subspecies are characterized below, using the more recent

. allocation of the gorilla to the genus Pan.

L. Pan gorillz gorilla.  Western, lowland or coast gorilla. Gorillas from areas
(1), (2), and (3} belong here. This subspecies has a broad face, small jaws and
teeth, short palate, a single mental foramen placed under the premolars; verteb-
ral border of scapula straight; humerus long; hallux short, divergent; fur short,
gray with lighter “saddle” in adult males, extending to thighs and not sharply
defined from body color; a “lip” at upper end of nasal septum.

2. Pan gorilla graueri. Eastern lowland gorilla. Gorillas from areas (4), (5),
and (7} are induded here. This subspecies has a narrow face, larger javs and
teeth, and longer palate; mental foramen often multiple, and further forward;
vertebral border of scapula straight; humerus long; hallux short, divergent; fur
fairly short, black with whitish “saddle” in adult males restricted to back and
sharply defined; no “lip” on nasal septum.

3. Pan gorills beringei.  Gorillas from area (8) are the typical representative of
this race. This subspecies has a low broad face; very bigjaws and teeth and very
long palate; nental foramen multiple, often under canine; vertebral border of
scapula sinuows; humerus shortened; hallux long, parallel to other toes; fur
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long and silky, black, with whitish sha rply defined saddlie restricted to back in
adult males; no “lip” on nasal septum.

It is to be noted that, except in the shape of the face, P, g- graueri is inter-
mediate between the other two races, such that no division into two species is
possible. . :

Recently, Cousins (1974) has amplified these descriptions somewhat, point-
ing out that P. g. gorilla can be distinguished additionally by (1) the more pro-
nounced, less hair-covered supraorbital ridge and (2) further differences in the
nose, with side-splaved and padded nostrils. By contrast the two eastern races
have narrower nostrils and a supraorbital ridge padded with hair. Cousins has
drawn typical noses of all three races; that of graueri is illustrated as being even
narrower than that of beringei, and the latter has nostrils that are more raised
above the level of both the bridge and the upper lip; in the text, however, he
describes them as “similar” —notwithstanding, it still might be possible to dif-
ferentiate them on the average, though not in every single case. None of the
photos or living examples of beringei seen has quite the narrow, flat nose of many
graueri. . ) .

Cousins also points out that most of the “Mountain” gorillasexhibited recently
and currently in zoos are in fact graweri. At present only one zoo, Cologne,
possesses genuine beringe!.

Some eastern populations are less easy to allocate to beringei and graueri.
Although mostly similar to gorillas from the lowlands larea (4)] and Itombwe
[area (5)], gorillas from area (7), Mt. Tshiaberimu, have a beringei-like foot struc-
ture. More difficult is the question of the gorillas from area (6), Mt. Kahuzi.
Groves (1967, 1970) assigned them to beringei while noting the existence of
some divergent features. Recently, however, Casimir (1975a), on the basis of
turther skull material, proposed instead to allocate this population to graueri. It
is to be noted, in addition, that photographs of Kahuzi gorillas published in
several popular magazines (see, for example, Grzimek, 1974) depict animals
with relatively short fur (especially around the face, where the fur is iong and
shaggy in beringei) and graueri-like noses. However, in postcranial features—sca-
pula, humerus, and hallux—Kahuzi gorillas are invariably like beringei. This sort
of intermediacy s, of course, to be expected in subspecies whose ranges abut.
A possible course of action might be to create a new subspecies for Kahuzi
gorillas. It is a little ironical that this population, the very one which may just
be deserving of such a status, is the one which has never been awarded a
separate name! For the moment, it is better to leave it as P. g. beringei, “with
a touch of graueri”

Nothing can be said about the Kayonza forest gorillas exceprt that the few
skulls available seem to resemble graueri; no postcranial material is known. In
the matter of absolute size, much of what has been written is mythical. Cousins
{1972) quotes and dissects a number of published claims for gorilla heights and
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welights, showing how frequently estimates or extravagantly measured records
creep into the literature and become established. He also shows that captive
gorillas become amazingly obese and quite untypical of gorillas as a whole. The
heaviest authenticated wild male gorilla would seem to be one shot by Raven
on Mt. Kahuzi, weighing 460 lbs (210 kg, whereas one zoo specimen was 776
Ibs (350 kg)! On the basis of very few specimens, Groves (1970) calculated aver-
age heights and weights for adult males of the three races as shown in the
following tabulation.

Height (cm) Weight (ib) [kg] Records
gorilla 166.6 3073 [140] 37
graueri 175 360.3 [165] 4
beringei 172.5 3429 [155] 6

Further measurements quoted by Cousins(1972) indicate that Kahuzi gorillas
can be very large, like graueri, but that the average for beringei may be too high.
He thinks the latter probably is very heavy, as indicated, but would average a
little shorter in stature than gorilla.

Mountain gorillas have more fundamentally asymmetrical skulls than west-
ern gorillas, and invariably have the left side longer than the right whereas in
western gorillas the right side is commonly longer (Groves and Humphrey,
1973). Skulls of graueri are more like western gorillas in this respect. It is sug-
gested that, in contrast to the orangutan, some cerebral dominance may exist
in the gorilla, showing up in asymmetrical behavior which, because of the
modeling effect of the jaw musculature on the skull, can be detected skeletally
in the case of chewing asymmetry. ,

Breakdown of the alveolar margins of the cheek teeth is another common
feature of mountain gorilla skulls. This often advances to the extent that the
whole root is exposed and the tooth is lost. Colver (1936) first drew attention
to this, pointing out that it is a frequent (in Groves’s experience, almost univer-
sal) occurrence in mountain gorillas, occurs in low frequency in western gorillas,
and not at allin eastern lowland gorillas. C. R. S. Pitman (personal communica-
tion) pointed out that it is never seen either in skulls from the Kayonza forest.
Colyer ascribed it to the presence of bamboo in the diet, but this is not a satis-
factory explanation since its occurrence does not, in fact, correlate with the
availability of bamboo.

Apart fromgeographical differences, itwould seem that family likeness within
a gorilla group can be strong enough to affect morphology. In 1971, by courtesy
of the National Geographic Society, Groves spent 2 weeks in Camp Visoke
(now the Kaizisoke Research Station), the study center for mountain gorillas in
Rwands, organized and run by Ms. Dian Fossey. On this occasion he was able
to study a series of thirteen gorilla skulls, of all ages and sexes, which had been
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picked up in the study area. Five of these skulls (all accompanied by partially
complete skelerons) are from a single troop, killed by poachers at Tsundura on
the siopes of Mt. Karisimbi, and were collected by Goodall in October 1970, By
comparison with other skulls, and with specimens previously studied elsewhere,
the Tsundura specimens show some unusual features: the males (but not the
females) are small in size, and one of them a peculiarly short palate; a cleft in
the mandibular condvle, seen in over half of beringei jaws, occurs on only one
side of one jaw in the series; only two of the five have the usual flaring jaw
angles; two of them have the mental foramen placed unusually far back: three
of them have a “rocking” jaw which Vogel (1961) found to be very unusual in
beringei. Even more remarkable is the finding that the Tsundura troop do not
have the usual short humeri of mountain gorillas. The limb indexes are shown
in the following tabulation:

Index Tsundura No. of skulls Other beringei
Brachial 78.0—-82.3 5 79.2-88.5

Intermembral 117.0-112.6 4 11021175
Femur—humerus 114.6—123.2 4 110.8-117.9

The sample consists of tvvo adult males, two adult females, and a juvenile female.
The similarity to each other of the whole series, including adulrs, suggests a
high level of inbreeding. Whether it applies to gorillas as a whole, or rather
implies an increasing isolation for mountain gorilla troops in recent times, can-
not be decided at the moment.

li.  Ecology

A.  Geographical Regions and Biotopes

Gorillas live in climatically, and hence floristically, very diverse regions. The
nine areas are briefly described below.

1. The main West African area is equatorial rain forest, extending in altitude
from sea level to about 2500 ft on the Cameroon plateau. The average daily
maximum temperatures for the hottest month vary from 90°F on the coast at
Kribi, to 96°F inland at Batouri and Moloundou, and 99°F at Ouesso in the
Sangha river valley; average daily minima for the coldest month do not fall
below 68°F at Kribi or 63°F at Ouesso, but fall to 56°F in the Batouri district.
Rainfall is relatively low (59.7 inches) at Mayombe but rises north along the
coast to 122.3 at Kribi, and falls again to the low 60’s inland; probably more
important is humidity, which at 0600 hours in the wettest months is universally






