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Population density and group organization of gorillas
(Gorilla gorilla gorilla) in the Nouabalé-Ndoki National
Park, Congo

Tomoaki Nishihara**

The population density of western lowland gorillas in the Nouabalé-Ndoki
National Park, northern Congo, was estimated both by the ‘‘bed-census’’ method
and the ‘‘counting’’ method based on bed-count and direct observation. The density
was calculated as 1.92 — 2.56 animals/km? and 2.29 — 2.61 animals/km? respectively.
Because this was the first time to attempt the ‘“bed-census’’ method in the Ndoki
forest, direct comparison of population density was possible between western low-
land gorilla populations at all study sites. It was concluded that the density of the
Ndoki gorillas was highest. High population density of the Ndoki gorillas was
considered to be possible because they have access to a wide repertoire of foods such
as highly nutritious terrestrial herbaceous vegetation (THV) and various kinds of
fruits and seeds, corresponding to the seasonal fluctuation of food availability.
Although the feeding habits and habitat were different between western and eastern
gorillas, they shared a basically one-male group composition, large group size, and
unit groups that largely shared their home ranges with each other.
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Table 1 Gorilla group composition: fully counted groups only.

Group A B C D E
Date observed Dec.12.'91 Feb.10,'92 Apr.17,'92 Aug.15.'92 Oct.28,'32
No. animals 8 9 9 5 10
Composition SB 1 1 1 1 1

ad 1 3(2) 4(4) 2(2) 3(3)

y 0 1 0 0 2

J 2 2 2 0 2

i 0 2 2 2 0

? 2 0 0 0 2

SB: silverback; ad: adult ((): females: age / sex class of others unknown) ;

y: young: Jj: Jjuvenile; i: infant; ?2:

unknown.

animals whose age / sex classes were
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Table 2 Gorilla bed categorization

(a) Vegetatin of bed site

Total S G M ?

No. bed site 75 1 8 63 3
% 1.3 10.7 84.0 4.0

S: Swamp forest: G: Gilbertiodendron forest:
M: Mixed species forest; ?: no record.

(b) Spatial position and material composition of gorilla beds.

On the ground In trees
Total Bare ground Dead leaf Bed on Plant bed
bed bed fallen trees
No. beds 694 319 41 222 109
% 46.0 5.9 0.4 32.0 15.7
Dry season 245 138 37 1 52 17
% 56.3 15.1 0.4 ~.21.2 6.9
Rainy season 449 181 4 2 170 92
% 40.3 0.9 0.4 0 37.9 20.5

Bare ground bed: gorillas slept on the bare ground.
Dead leal bed: gorillas slept on the dead leaves on the ground.

Bed on fallen trees: beds constructed on fallen trees.

Plant bed: beds constructed with plant materials, such as herbaceous plants.
¥hen the number of beds was compared between dry and rainy seasons with x 2

analysis, "bed on fallen trees' were included in 'dead leaf bed".
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(c) Major plant material composition of plant beds.

Species

Family n %

Palisota spp. Commelinaceae 86  36.3
Haumania danckelmaniana Marantaceae 57 24.1
Hanniophyton fulvun Euphorbiaceae 15 6.3
Ataenidia conferta Marantaceae - 12 5.1
Sarcophrynium prionogoniua Marantaceae 9 3.8
Dalhousiea africana Fabaceae 8 3.4
others 50 211
it

n = number of beds where a plant

(d) Height of beds in trees.

Height (H) No. beds %
H<5m 41 51.6
Sm<HZ10m 30 33.0
10m<H<=15m 7 7.1
15m< S 20m 7 7.1
Total 91

Range: 2 - 20 m
Maximum: 20 m
Median: 5 m

Average: 7.4 m

237

species was used.
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Table 3 Unit group composition in bed sites.

No. T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

‘9] '92
Dec Dec Dec Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Feb Feb Feb
8§ 12 18 5 6 7T 12 20 24 25 2% 25 26 271 2 14 18

® - -5 3 - 3 3 - b6 1 - - - 1 1 - 3
@ - -1 1% 2 - - =-10 - 23 1 - 10 13 - 2
@ - - 113 13 - - 3 - 6 - - 1 3 - -
@ - - - - - - - - - - - - - - - - -
? 3 7 6 0 9 2 4 11 6 2 1 1 6 5 1 5 0

N 3 7 27 2 12 8 71 26 3 3 2 6 17 18 5 5

Data limited to "the I period” (Dec. '91, - Feb. '92), when measurement of feces
diameter was possible. The date is the day when beds were estimated to be made.
d: diameter of feces; Dd=6.5cm; @4.55d<6.4cm; @2.0Sd<4.4dcm; @d<2.0cm:
?: d = unknown: -: no data; N: total number of beds including feces.

\Pp :

1 N A9 )

\ " Fig. 2b  Distribution of bed sites found
\ =0 %( \ with the "bhed census method' (a~h).
RN el .a: 11 beds; b: -8 beds: c: 7 beds: d: 10 beds;
R Ciw . .. e b
R\\\ A\ N - e: 8 beds: f: 1 hecl.g.._s bed.«;. h: 1 bed.
N 1\ ‘
\\4\ { N
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Table 4 Fluctuation in the number of gorillas in the study area.

Period I il 11t v
Dec. -Feb. Mar.-May Jun.-Aug. Sep.-Nov.
(a) (b)
No. bed sites 17 17 8 1 2
No. groups estimated 8 7 3 3 2
No. beds of each group 30 30 13 21
27 18 8 11
18 12 2 7
12 8
8 6
6 3
3 2
2
total 106 79 23 39 14
No. total animals including 117 87 25 43 15
estimated number of infants*\ '
No. animals of groups ] 9 9 5 10
directly observed 6 6
total 15 15 9 5 10
No. solitary animals 3 3 1 3 2
Total 135  105 35 51 27
Density (animals/km?) 5.68 4.42 1. 47 2.15 1.14
Average group size
{(including solitaries) 6.1 4.8 3.5 4.6 5.4
{excluding solitaries) 6.9 5.4 3.8 6.0 8.3

There were two possibilities, '(a) or (b), for counting beds for "

x: (total number of beds) x 1.1

the I period” .
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Table 5 Population density, average group size, and maximum group size of gorillas.

Habitat Location Density Group Size Reference Method
{animals/km2) ml m2 wmax
Tropical Congo
(Ndoki) 2.29-2.61 4.8 5.4 30+ This study C
-6.1 -6.9
1.92-2.56 B
(Ndoki) 1.87-2.07 4.7 7.3 12 Yamagiwa (unpubl.) C
{Ndoki) 3.88-5.52 Mitani er a/. (1993) L
{Djeke) 0.30-1.60 30 Kuroda{1992) C
(Ndoki) 0.2 Fay & Agnagna(1992) B
(Mboukou) 1.2 Fay &k Agnagna(1992) B
{Motaba) 0.1 Fay & Agnagna{1992) B
(Mbomo) 0.4 Fay & Agnagna{1992) B
(northern part} 0.4 3.8 5.0 Fay & Agnagna(1992) B
Central Africa Republic
(Dzanga-Sangha) 1.6 4.1 5.2 13+ Fay(1989) B
(Dzanga-Sangha) D0.89-1.45 5 1% 52+ Carroll (1988) B
(Dzanga-Sangha) - 8.0% 18+ Remis(1993) -
Gahon -
(Lope) 1.0 16 Tutin et a/. (1992) ?
{nation total) 0.008-0. 44 4.0% 19 Tutin & Fernandez(1984) B
Equatorial Guinea
(Rio Muni) 0.58-0.86 6.4-7.1 12+ Jones & Sabater Pi(1871) C?
Zaire .
(Itebero-Utu) 0.27-0.32 Yamagiwa et a/. (1989) C
Forest Zaire
{Masisi) 0.83 6.3 8.0 11+ Yamagiwa et a/. (1989) C
Montane Uganda
{Kayonza ' 59) 0.57 Schaller (1963) C
{Kayonza ' 79) 0.31-0.43 8.8 11+ Harcourt (1981) C
Montane Zaire :
/Bamboo  (Kahuzi ' 78) 14.3 42 Yamagiwa(1983) -
(Kahuzi " 78-'79) 0.37 11.7 15.6 37+ Murnyak (1981) C
{Kahuzi ‘ 90) 0.43-0.47 7.6 10.0 24+ Yamagiwa et a/. (1993) C
Rwanda
(Virunga ' 60) 1.15 16-17% 30 Schaller(1963) c
(Virunga ' 73) 0.73 Harcourt & Fossey(1981) €
(Virunga ' 81) 0.68 Harcourt et a/. (1981) C
(Virunga ' 86) 0.74 Aveling & Aveling{unpubl.)C

ml: mean group size (including solitaries); m2: mean group size (excluding
whether solitary animals were included is unknown: max: maximum
excluding the number of infants because group size was counted

solitaries); *:
group size: +:

only hy bed sites; B: "hed-census’ method; L: *line-transect’ method: C: "direct

counting' method: ?: unknown; -:

density estimate has not been done.
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Aok fliAd: & FIANABLA AT A T &t &
STHPHLLITTE SR EEL LGNS,

AtFtick i 5 [EAEHEES:S 3, [EEE
o/t BEEHIC & & DV B EHEER %R
Lice TOFEICE - T, HABPAIC—ELEY
LT2.29~26190 km? EWHEEDIY 5 HY
HHETH S T ERE NI, COHTEET%,
o) Ui E el a N7 7 ) A RO T
YIDEH LIRS B L, v FEOEENVHIT
SV EEREICENS (£5),

AEEITHE TSI, BEEs—Eomito >
A4 v %d&, TOMICAZ IO ERA 5
EWHI AL Ty bNikddh B, Mitani
et al. (1993) 13, IREYDFE LB DI 5355 %
SEPHECTIRW U 2o (E - REE, 197D &
FEC & DT R)FE BB 4 3R oo TH: JUBIEA FIU 9
A% (Whitesides ef a/., 1988) ik ->T, ¥ F
+03) S HEREEA, #HEN5.530, km?,
3888, km2 LHEE Lo LoL, Y FH+THRY
35 OMIEBMNCATE NS E VLA THHLOD
T, E—BEEOTEEL v v BBV L, WRE)
HOBEHE TS B ISH T LR Ic A 5 2
W EisdE, 47 b7 €7 PEIKKHED
% (Seber, 1982 : Whitesides ef a/.,, 1988 tj1iC
M) B2V TENTHIEG, LizhiaT, 0D
WEHEFHCRE L BWAY, L ONET
RO = v o — 3 v F Y S5 OB & BN
TRIEEHRTEL O,

vEFPSAD = a -5 VT ) SOWHBERT
DWIEHEEICIE, N F ey @MV GH,
Skt 654 vz bR E
THRS LNTWEWIHIT, v F & &fbllitg e o
[ CHEE B A HERE T A LA TE A, 12
(H# K : Tutin & Fernandez, 1984 ; thye 7 7
) # - H=4 4 (Dzanga-Sangha) : Carroll,
1988 ; Fay, 1989 ; 3 v T4t : Fay ef a/., 1989;
Fay & Agnagna, 1992), fH{KH{EEH:E, A

WA O BAA A DHEEP AT & & B U iR
2EOVEEERAR S &AM ST L, Hubgnd kgt
DORFEIFBIIEE M 2 DICEMTH 5, Thicxil
T, Ny F-twryil, BEKRROEOICEK
50 U MHBICIITTE AFLETH O, 4
BEFOUIRMIIEE 4+ 2DIBL TV S, F1:
RITPNCER T 2T Y S EF v P — & DRT
DLEBEEEDODU K OGEL TH 3. KPR TH,
Tutin & Fernandez (1984) DA d:%MifHE{k L 72
Carroll (1988) D Jjkicit »T, 1.92~2.5681,
km? VA EEHSEMASIG SN, g, (o
FOBLE Db, v FFOI) 5 AR
LTWATLEERL TS,

YF+D Y 3k, Remis (1993) pi+F v # =
HHDTY) DN KL THEL T ED
ETRRIC, ol EONIED Ficiifificis >
TELEFAL Ny FILT R ENH -1 (L
Ny F, HREXRG F)y oD~y Fid, ®<
H-THEMPEELTLE 720, #HDLWLFA -
Xy FOBE, REMBECLBZEELONS,
FER, COLD LA OXy FOEIRZH -1
(56.3% : AXBF7T; 46.8% : Remis, 199342k 3),
T e}, Ny F vy RBEILE > TEEGR
SNAEEHEE WA/ N E T 2 al{EME %
AL TWEH, KU TIHIERD S 3 ~4 AED
Ly FOb%EE 42D ELIT0IC,
H/PNFHEO R 3 B/MUPEZ ST 3, Th
T L, Fay & Agnagna (1992) <X 34, Al
ROPAIE EC ~ FFHIR TR —DHEEICE
THEE S N B, AP ORI~
THOHOEY (K5 oD YR THIEH LN
» FogXTHI Y FENTED, oI
{¥, Tutin & Fernandez (1984) (THEL T, 52.6
OQELTWVWE, &5iT, Xy FRinE~x., ¢
A LD 4 FEHLERICIE B E, Ny FELT
HSITEL LS GRS Remis, 1993) T,
RIC F+RERTLE~ FORISHRIFEILETSH
5 &4 hid, Fay & Agnagna (1992) oHEESi%
2{5L 7, 185 040 km? Hs, AR &
BIFEBILETE 3L 5, ORISR
DbDELNRTELOHTENDIE, €2 -
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FDhT, Xy FOFERBHE Gilbertiodendron

HWOLED ZENENARAL D bED» - 10T EhHi—
MTHdEELZONS (39.6% : AR ; 45.0%:
Fay & Agnagna, 1992), %/, HHEVTRRAER,
FoRNIE~ .y FiIZEAERRHLOT (Williamson,
1988), 4 BLWEEME A /DR S T B Al HE
WL, LihS-T, v P4+ EEELEHAfE
Th 5o _

F+o3) 0L MGIIRED e, #
g Ao aiRicH 12 B icmic, z0
FERERBENSECH>THA T EhEMENT
WA A (Mitani ef al., 1993), Bl 5 TlIED 13
TEROVANT, APFA THEE & 7oA BUERE
(1.92~2.564, km?) &, #WHALE SR
Wb T TIEE L QU (Fay &
Agangna, 1992) & oFESUL, Waks Ly
DR E DT Y S DERDIHITR/OMH 5 C
EXRRBL T 3D, ThiZHIRERMICE 33
FOEBIOETAKML THBITELOOHN
bLNNW, AR THRAANTO S QA
KEMPIKEDDSA SN, FRAHIROVTD
RIS A I Il 5% SRR T
BHETHA I,

(2) “F4+o02) 50858EERI 38R

QOates (1978) (3, KERSENZIZ T DS
bEiLFH b)Y LDEEMIKERAL, ToCk
PKREEFIAT 380 BREABOHBECEE
FEEREAREICL TWA T EEHEEL 12hs, 417
AREMEA DTV B3O 3 X 5 023 TR,
+R1ay s oha) S RAIRTH %o
YEREFIREBF MY LREDIRINDPY Xy
DEEILETNAKE (Hydrocharis sp.) 5 ¥
2N SEHROE Haumania danckelmaniana O
FENBEICTFEL, ThndY) s> THEE
IR RS AR E 1S > TV 5, 1,
REBRUNMEREHMARICRYD, TY 53E
PR QT 2 REAFF /v V- LEREIC
BATRLENL, ZLORENRATETH
D, +HREAo ) —EHEMLTWEEEZILNS
(Nishihara, #&{ffich;Suzukief a/., 1993), E5iL, v

Fxoa) 5 3#Hs O FO»A & L0
MEOITH A RFESY, FOMLBIEERT S
&t » T w3 RfERA & > T3 (Kuroda,
1992 ; Nishihara, #Effith), ¥ F4+oD 3} 518
ZOHANREOEME LG LM SIRAL, £
PRy TEARMICRMEAC &I »T, %
FHOE O EVES AR O R EE R HECH T
AL ot— b Y — & Ut (Nishihara, #E{f5),
Y P+ O EHENEREE T D —IEREN IR
LTWa I 208R17EA, v F+02) 50
PEIREREOfEICL TWA EEZ LR A,

(3) =vo—37 vy 5ORMEROIFH]

Y SE, ARREOROICE U Tillgs 50
B icytEssyeis 3, Bk Lol
e~ o 53 SEMAESETHY (Kawai
& Mizuhara, 1959 ; Schaller, 1963 ; Casimir,
1975a ; Goodall, 1977 ; Fossey & Harcourt, 1977
; Watts, 1984), St ikt o~
Ty RT) ZIREANDIKTFIENE < 75 B(Tutin
& Fernandez, 1985 ; Rogers ef af., 1988 ;
Williamson, 1988 ; Williamson ef a/., 1990 ;
Nishihara, 1992; Nishihara, #firth), LasL, &
WEHHTH->Th, ABWEERIKE S ARDE
PIT U Ik - TOIW S, ERBL DR
WAl ps B8 1L & C ATk, BEL D bEHENE
MNDIRFFENGE D (e H v -5 F3Y 7
Yamagiwa ef a/., 1989; Yumoto et a/.,, 1989; =<
0o—35Y F3Y F: Jones & Sabater Pi, 197! :
Sabater Pi, 1977), Tutin et al. (1992) {3, D
I REAECARRBIGEN BB DU LS, ]
(AREIERE PR 1 X (chgafil), R 3 G
OWEHEDTEHIEEDNT, = v FrTY 5
=vo—-5v a5 Lcdbliding b LELE
L Tnd, TD—JiT, ¥4 XDOKEEEED
FEL VAR, N DDA RE &
W oli T, EHERRE TR EEINTEL
(Tutin ef al., 1992),

=Y OWNRIREAS, MEAR)IC S HLHE IR B
ThY, AR b AR GHRMGEST S L IBEEH
AEEN, ARGV Y -ED, A RSHER
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FREHvO-F v KT Y SORETHSICE
LT & /- (Schaller, 1963 ; Harcourt ef a/., 1976
: Harcourt, 1978; Murnyak, 1981 ; Harcourt
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