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Abstract
In this paper, we briefly review what is known of gorilla life history, and make
comparisons with chimpanzees and orangutans. Gorillas are the largest living primates. They
should, if they followed the trends of body size and life history variables (Harvey et al., 1988), have
the longest gestation, growth period, interbirth interval and life span. But, except for gestation
period, they do not. In this paper, we review this anomaly, and propose a model of gorilla socio-
ecology that may help to account for it.

Age categories

There is widespread agreement among different commentators on the aging of growth
stages in gorillas (Table 1). In Western Gorillas (G.gorilla), the first three years are classed as
Infants, ages 3 to 6 are Juveniles, and a Subadult category begins thereafter. At 8 years of age,
females are adult (here abbreviated to AF, for Adult Female), but according to Magliocca et al., in the
wild male gorillas rank as Subadults for two years longer than females. Males who are apparently
sexually mature but have not yet achieved full size are called Blackbacks (BB), and full grown males,
whose backs have acquired the silvery “saddle” of maturity, are called Silverbacks (SB).

Eastern Gorillas (G.beringei), at least the Mountain subspecies G.b.beringei, would seem
to grow at much the same rate as Western Gorillas, although Schaller (1963) was under the
impression that females mature at 7, not 8, and thought that males became SBs at 13; Watts (1991)
considers a male not fully silvered until age 15.

In captivity, gorillas may achieve sexual maturity rather earlier than in the wild, but not
much earlier, and Meder (1994) felt able to adopt the age categories of Schaller (1963) and Fossey
(1979). There have, it is true, been cases in captivity where females have become pregnant before the
~age of 6 years, which has never been reported from the wild, but even in such cases growth is not yet
complete. In at least some of these cases, the female had been introduced into a strange group, and
our hypothesis is that the early onset of sexual cycling enables the young female to secure her
position by developing a strong sexual relationship with the silverback (some of these females with
early onset of cycling even initiated copulations for most of their cycle, rather than for Just a few days
as is usual).

Table 1. Age categories in gorillas—Mortality rates and longevity

Infant (I) | Juvenile (J)| Subadult AF BB SB
ﬂ - B (YA) B N )
G.gorilla (Magliocca et al., 0-3 3-6 6-8F6- | 8+ | 10-13 13+
1999) 10M
G.beringei (Weber & Ved- 0-32 315-6 6-8 8+ 8-12 12+ 3
der, 1983) B
R —— —
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In wild gorillas, survival from one category to another can be calculated by comparing
the numbers of individuals in each age category, as long as these figures are based on substantial
samples so that irregularities are likely to be smoothed out. There are only three such censuses
available in the literature (Table 2).

Table 2. Number of individuals in each age category

SB | BB | AF | YA | J I
Kabara, 1960-1 (Schaller, 1963, table 18) 17 | 15 | 62 | nfa | 29| 46 |
Virunga, 1976-8 (Weber & Vedder, 1983) 40 31 87 23 23 42
Maya Nord, Odzala (Magliocca et al., 1999) 35 4 140 58 75 87

The three censuses are of different value for demographic purposes. Schaller’s (1963)
age categories, as we have seen, may not have been entirely securely based, and he did not recognize
a “Subadult” category; but the age ranges are not too different, and it will not distort the figures
much, if at all, if we preserve Schaller’s age estimates for his categories, particularly given that, in
the absence of the Subadult category, they are not fully comparable anyway.

The census by Weber & Vedder (1983) is, unlike the other two, explicitly not of a stable
population, but of one that had declined and was beginning to recover. It is still of interest to
compare it with the other, presumed stable, populations.

The census by Magliocca et al. (1999) is of a presumably untouched population, and can
be regarded as comparable to Schaller’s for Kabara.

In what follows, we are particularly interested in mortality at the later stages. Infant
mortality is considered in a later section (below).

Schaller (1963): census taken at Kabara, M. Mikeno, 1960-1 (G.beringei beringei).
(1) Baseline. There were 29 Js (Table 2). Assume a 1:1 sex ratio. The J period, as defined by
Schaller, lasts 4 years. Each year, therefore, there are 3.6 (14.5/4) Js of each sex.

(2) Adult female mortality. At age 7, 3.6 females become adult (see (1) above). There
were 62 AF (Table 2), which if AF mortality is constant amounts to 17.2 (62/3.6) female/years; so a
female reaching 7 years could expect another 17 years of life, hence would reach age 24 on average.

(3) Blackback mortality. There were 15 BBs, and according to Schaller (1963) the BB
stage lasts 6 years (ages 7-13 inclusive), hence if mortality is constant there were 2.5 (15/6) BBs
each year, implying a mortality between midpoint J and midpoint BB of 30% (3.6/2.5).

(4) Silverback mortality. The 30% mortality calculated above may be concentrated in
the late J period, or spread into the early BB stage. We will use two models: no BB mortality, and
high BB mortality. (a) If a male spends 6 years in the BB stage, and if there were no BB mortality,
then each year 2.5 BBs would enter the SB stage. There were 17 SBs, giving 6.8 (17/2.5) SB/years,
$0 a male on reaching age 13 could expect 6.8 further years, hence he would live to age 20 on
average. (b) If, on the other hand, there were 50% BB mortality, then each year about 1.25 BBs
enter the SB stage, so there are about 13.6 (17/1.25) SB/years, so a male on reaching age 13 could
- ®Xpect to reach age 27 (14 + 13). The true value doubtless lies between these two extremes.
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Weber & Vedder (1983): census for Virunga in general, 1976-8 ( G.b.beringei).

(1) There were 23 Js; according to Weber & Vedder (1983), the J period lasts 3.5 years (from
ages 3% to 6, inclusive); so, each year, there are 6.6 of each sex (23/3.5). Atage 7, 6.6 Js become
YA. The YA stage lasts 3 years (ages 6-8). There are 23 YAs = 7.7 each year (23/3), which is more
than appear to be entering the YA stage! This suggests either nil mortality (very unlikely) or that the
population had been declining — which is exactly what Weber & Vedder (1983) themselves thought.

(2) There were 23 Y As; if the sex ratio was 1:1, then this gives 11.5 of each sex. At age 8, 3.8
(11.5/3) females become adult. There were 87 AF, ie. 22.9 (87/3.8) female/years, so a female
reaching 8 years could expect another 23 years of life, hence to age 31. This high figure is an
artifact of the changing age structure in this population.

(3) Each year 3.8 males enter the BB stage. There are 31 BBs, and the BB stage lasts 5 years
(ages 8-12 inclusive), i.e. 6.2 (31/5) BBs each year — a surplus of BBs, as there were of AFs, and
corroborating the conclusion of a previously declining population.

(4) We again use two models: nil BB mortality, and high (50%). (a) If there is no BB
mortality, then each year 6.2 (31/5) BBs enter the SB stage. There are 40 SBs, i.e. 6.5 (40/6.2) SB/
years, so a male on reaching age 12 can expect 6.5 further years, hence to age 18. (b) If, on the other
hand, there is 50% BB mortality, then each year about 3 BBs enter the SB stage, so there are about
13 SB/years, so a male on reaching age 12 could expect to reach age 25 (12 + 13). Probably,
because of the nature of the figures, neither of these two figures is accurate.

Magliocca et al. (1999): census taken at Maya Nord, Odzala National Park, Gabon (G.
gorilla).

(1) There are 75 Js. Assume a 1:1 sex ratio, so there are a mean of 37.5 of each sex. The J
period, as defined by Magliocca et al., lasts 3 years. Each year, therefore, there are a mean of 12.5
(37.5/3) Js of each sex.

(2) There were 58 subadults (YA). A female spends 2 years as a YA, a male spends 4.
Assume, therefore, that these 58 are in a 2:1 ratio, male to female, i.e. about 39 male, 19 female.
There are 9.5 (19/2) females in each YA year, representing a decline of 3, or 24%, since the J stage.

(3) There are 140 AFs. Each year, 9.5 females enter the AF stage, if all survive; i.e. 14.7
(140/9.5) female/years. So an AF can expect to live on average 15 years after age 8, i.e. to 23. If
mortality continues at 24% through the YA stage, 7.2 (9.5 — 2.3) females per annum enter the AF
stage, i.e. 19 (140/7.2) female years. In this case, an AF could expect to live on average 19 years
after age 8, i.e. to 27.

(4) There are 39 YA males (see above), so there are 9.7 males each year entering the BB stage
(if no mortality). But BBs are obviously underrepresented in the sample (presumably dispersing?).
So we have to move on to the SB stage. (a) If there is nil BB mortality, then each year 9.7 males
enter the SB stage. There are 35 SBs, i.e. 3.7 (35/9.5) SB/years, so a male on reaching age 13 can
expect 3.7 further years, hence to age 17. (b) If, on the other hand, there is 50% BB mortality, then
each year about 5 males enter the SB stage, so there are about 7 (35/5) SB/years, so a male on
reaching age 13 could expect to reach age 20 (14 + 7). Note that there are plenty of solitary males in
the sample, so solitary SBs, unlike BBs, are unlikely to be underrepresented.

Can these low mean adult survivals be correct? For what it is worth, the ages of SBs in two
groups at Karisoke were 20.5, 17, 14, 12.5, 26 (estimated), and 17, the mean being mean 17.8. For
captivity, the figures seem little better; in 1986, there were very few individuals aged 35 or more
although this may be because they were wild-caught in the days when survival was poor (Mace,
1988).
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Individual high ages, of course, are recorded. For captivity, Nowak (1999) quotes a 1985
Washington Post article that a captive gorilla lived exactly 54 years. For the wild, the record seems
to be held by Mushamuka, was continuously recorded as lead silverback in his troop from 1971
(when he must have been a couple of years, at least, more than 13) until his death in 1997, and
whose age at death was estimated at 43-46 years; he “looked very old, with lean face, wrinkled neck
and lost teeth” (Yamagiwa, 1997). Even if Mushamuka was born in 1956, he was 41 at death, and
Yamagiwa’s estimate is consequently very plausible.

Table 3 compares gorillas with chimpanzees, for which several individuals have been
identified who were well in their forties (Boesch & Boesch-Achermann, 2000; Kaplan, 2000).

Gorillas Chimpanzees (Kaplan et al., 2000; Hill
(see above) et al., 2001)
Average remaining | Resulting average Average age
years age reached reached if survived
to maturity
Adult females
Kabara 17.2 24 Gombe 32.7
Odzala 150r 19 23 or 27 Kibale 35.6
Tai 23.8
Silverback males
Kabara 6.8or14 20 or 27 Gombe 28.6
Odzala 37o0r7 17 or 20 Kibale 40.6
Tai 24

\

In Table 3, note that the Tai figures refer to a period of exceptionally heavy leopard predation
(Boesch & Boesch-Achermann, 2000), and are said to be unnaturally low. Kaplan et al. (2000) and
Hill et al. (2001) calculated a synthetic life table for all chimpanzee populations combined
(incorporating Gombe, Kibale and Tai data, as well as the incomplete data for Mahale and Bossou),
giving expected remaining lifespan at 15 years of age (taken as age of maturity) as 15.4 years, and
mean age at death of those reaching maturity as 29.7 years. Hill et al. (2001:448) queried the
validity of combining the data in this way, given the probability of different demographic responses
to different habitats; equally important, they admitted that the resulting figure must be too low for a
stationary population, as such a population would not replace itself.

It seems inescapable that chimpanzees do survive on average to higher ages in the wild (as in
fact they seem to in zoos) than gorillas, to the extent that there is serious discussion whether the
concept of menopause is applicable to females of at least 35 years of age (Takahata et al., 1995). If
the higher figures for gorillas are correct then this difference may not amount to more than a few
years, but the correct values almost certainly lie between the high and low extremes (see discussion
above), in which case a substantial difference opens up between gorillas and chimpanzees.

What do gorillas die of, at such young ages, particularly the silverbacks? Competition
between SBs is surely one factor. For example Lovell (1990) reports a high incidence of skeletal
trauma, some of it plausibly due to conflict among adults, in mountain gorillas. But fighting
between SBs in reported to be unusual in Lope (Gabon), contra the well-reported high frequency in
the Virungas (Tutin, 1996). For AFs the competition explanation in any case will not hold, and we
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may be forced to conclude that gorillas simply age more quickly.
Reproductive parameters in gorillas

General reproductive parameters are given for gorillas, and for chimpanzees and
orangutans by way of comparison, in Table 4. The data for G. gorilla are largely from captivity, but
as has been seen (above) there are no major discrepancies. It is possible, therefore that, in Mountain
Gorillas and Eastern Lowland Gorillas, females begin breeding later than in Western Gorillas
(despite apparently the same age at menarche); Mountain Gorillas have shorter but Eastern Lowland
have longer interbirth intervals; Mountain Gorillas have shorter cycles. Male chimpanzees begin
breeding earlier in the wild than male gorillas, but females begin later (Kaplan et al., 2000), in line
with their much later menarche; their gestation is shorter, their interbirth intervals and cycles are
notably longer. Orangutans seem more to resemble chimpanzees in age at maturity and length of
interbirth interval; they have an early menarche like gorillas; and their gestation is of intermediate
length.

Sexual maturity Gestation | Interbirth interval Cycle | Ageat |Menarche
(IBI) length | weaning
M (1% F (1™ if infant | if infant
breeding) | birth) survived died

yr yr days mo mo days yr yr
beringei" 15 10.1 256 47 12 28 3-4 7-7.5
graueri® 15 10.6 254 55 26 33.24
gorilla® 6.0-9.5 | 6.8-9.7 257 51 18.5 | 32-33 4 6.5-8.6
Chimpanzee® 12-13 14.3 228 65-72 12 36 4-5 10-11
Orangutan® 207 15 240 56-76 28 4.5 6-8

Table 4. Reproductive parameters
Harcourt et al., 1981; Stewart & Harcourt, 1987; Watts, 1991; Watts & Pusey, 1993 (all from wild)
*Tijskens, 1971 (captivity); Yamagiwa & Kahekwa, 2001 (wild)
*Dixson, 1981; Meder, 1991a, b (both from captivity)
“Mean = 257.2, median = 256-257, n = 86 (new data of A.M.)
SKaplan et al., 2000 (wild) ‘"
“Delgado & van Schaik, 2000 (wild)

If a female in the Virungas lives on average for 17.2 years after achieving maturity, and has an
interval of 4 years between surviving births, the average female would be capable of producing 4.3







