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PURPOSE
To evaluate captive western lowland gori l la activity 

budgets after the instal lment of enrichment and 

gaining an understanding of the mechanisms of 

enrichment’s purpose and possible gori l la 

preferences for future enrichment items. 

o Standard husbandry protocols  for  capt ive animals  have larger 
effects  than s imple biological  benef i ts ,  i t  can impact  wel l -
being.

o Cognit ive capaci t ies  of  gor i l las  requi re a more complex 
enr ichment protocol  (Russon,  1998) .

o Evaluat ion of  novel  enr ichment only  a l lows a l imited window of  
t ime before the animals  become habituated to the enr ichment.

o The Internat ional  Union of  Conservat ion for  Nature ( IUCN) 
recognizes gor i l las  as  endangered species  (on the red l i s t ) .  

Introduction
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Lowland 

Gorillas & 

Activity 

Budgets

o For mula t ing  a  na r ra t i ve  o f  t yp ica l  deve lopmenta l  l i fe  s tages  

shows  how the  env i ronment  can  impact  juven i le  deve lopment  and  

how prec ious  the  bonds  can  be between each  member  o f  the  

cohor t .

o For  example :

o In fant  mor ta l i t y  ra te  ~34% (Map le  and  Hoff ,  1982 ) .

o Sexua l l y  ac t i ve  age in  fema le  gor i l l a s  ~7-8 ,  fo r  ma les  ~16 (Wat t s  

&  Pusey,  1993 ) .  

o Act iv i ty  budget :  Percentage a  spec ies  wi l l  spend the i r  day in  
regard  to forag ing,  soc ia l  p lay,  mat ing,  or  s leep ing.

o In  a  capt ive  env i ronment ,  the  need or  scarc i ty  o f  food i s  not  
present ,  so  the in tens i ty  o f  fo rag ing behav ior  or  aggress ion 
can be low (Mas i ,  C ipo l le t ta ,  and Robbins ,  2009) .

o In fants  may spend the major i ty  o f the i r  day exp lor ing the i r  
env i ronment ,  impact ing the zoo’s  ab i l i t y  to  c reate  nove l  
enr ichment .
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Enrichment
o Enr ichment:  “A process  to ensure that  the behaviora l  and 

phys ica l  needs of  an animal  are being met by providing 
opportuni t ies  for  species-appropr iate behaviors  and 
choices” (AZA, 2020) .

o Enr ichment should have:  

o Natural  habitat ,  

o Aspect of  control ,  & 

o Natural  socia l  groupings (Ogden et  a l .  (1993)  

o Qual i ty  of  the enclosure is  important ,  not  the quant i ty  (Ogden 
et  a l .  (1993)
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Main 

Predictions

A. Increase overall usage of the outdoor 

enclosure (location of the climbing structure).

B. Increase outdoor foraging.

C. Decrease overall sedentary behaviors.

D. Decrease regurgitation and reingestion.

E. Preference in the juveniles for the climbing 

structure.
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Method

Sub ject s

Capt ive  popu la t ion  o f  f i ve  wes ter n  
lowland  gor i l l a s  (gor i l l a  gor i l l a  

gor i l l a )  a t  the  Ph i l ade lph ia  Zoo.

Motuba  (Ma le ,  36  yea rs  o ld )

Hon i  (Fema le ,  28  yea rs  o ld )

K i ra  (Fema le ,  21  yea rs  o ld )

Amani  (Fema le ,  4  yea rs  o ld )

A jabu (Ma le ,  3  yea rs  o ld )

C l imb ing  St ruc ture

Ins ta l led  Ju ly  25 ,  2019 and  

compr i ses  two p la t fo r ms  each  

measur ing  10 ’  x  10 ’ .

The s t ruc ture  20 ’x  14 ’x  27 ’ .

Enc losure

Two p r imar i l y  enc losure  a reas ,  an  
indoor  and  outdoor  space.

Indoor  exh ib i t :  40 ’  x  25 ’  x  24 ’  

equa l ing  ~785 sq  f t .  

Outdoor  exh ib i t :  accessed  
th rough a  l a tch  door,  measures  

~10,000 sq  f t .

Data  Co l lec t ion

Observa t ions  were  conducted  by  
s tudents  o f  the  Gor i l l a  Behav io r  
Lab  a t  West  Ches ter  Un iver s i t y.

Began in  2015,  w i th  long- te r m 
data  and  inc luded  data  up  unt i l  
2020.

Each  s tudent  completed  a t  leas t  
th ree  30-minute  foca l  scans  w i th  
2 -minute  in te rva l s .
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Outdoor Enclosure Usage

*indicates a large change in behavior, >15%.

Individual Gorilla
Percentage of Outdoor 

Use
(Pre-Structure)

Percentage of Outdoor 
Use

(Post-Structure)
Post-Pre

MO 21.1% 50.8% +29.7*

HO 4.7% 72.3% +67.6*

KI 17.2% 39.7% +22.5*

AM 4.8% 41.9% +37.1*

AJ 17.2% 45.5% +28.3*



Outdoor Foraging

*indicates a large change in behavior, >15%.

Individual Gorilla Percentage of Outdoor 
Foraging (Pre-Structure)

Percentage of Outdoor 
Foraging (Post-Structure) Post-Pre

MO 23.1% 14.2% -8.9

HO 35.7% 23.8% -11.9

KI 48.6% 17.8% -30.8*

AM 2.3% 12.4% +10.1

AJ 4.2% 9.5% +5.3



Overall Sedentary Behaviors

*indicates a large change in behavior, >15%.

Individual Gorilla
Percentage of Sedentary 

Behaviors
(Pre-Structure)

Percentage of Sedentary 
Behaviors

(Post-Structure)
Post-Pre

MO 71.2% 80.9% +9.7

HO 65.6% 55.3% -10.3

KI 75.3% 42.6% -32.7*

AM 28.0% 35.5% +7.5

AJ 28.6% 39.4% +10.8



Individual 
Gorilla

Percentages of 
Outdoor RR

(Pre-Structure)

Percentages of 
Outdoor RR

(Post-Structure)
Post-Pre

HO 16.7% 29.6% +12.9

KI 0% 25.0% +25.0*

*indicates a large change in behavior, >15%.

Individual Gorilla Frequencies of Climbing 
Structure Usage

MO 8

HO 12

KI 10

AM 38

AJ 44

Regurgitation & Reingestion

Climbing Structure Usage
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Discussion

Outdoor  Enc losure  Use

o HO may be in f luenced  by  her  
percept ion  o f  the  nove l t y  o f  the  
c l imb ing  s t ruc ture  o r  by  o ther  
e lements  p resent  in  her  
su r round ings .

o HO had  the  g rea tes t  f requency  
o f  outdoor  fo rag ing .  

o Exp lo ra to ry  behav io r s  were  
l im i ted  to  p r imar i l y  the  c l imb ing  
s t ruc ture .

o Th i s  sugges ts  the  add i t ion  o f  a  
c l imb ing  s t ruc ture  may  not  
necessa r i l y  t rans la te  to  the  
gor i l l a s  phys ica l l y  us ing  i t .

Outdoor  fo rag ing

o KI  had  cont rad ic ted  the  
o r ig ina l  p red ic t ion .

o KI  may no longer  be 
comfor table us ing the 
outdoor  space in the 
presence of  the c l imbing 
structure.

o Foraging requires  
vu lnerabi l i ty  with in that  
an imal .

Sedenta ry  Behav io r s

o KI  decreased  her  overa l l  

sedenta ry  behav io r s ,  

ins inua t ing  tha t  she  may  be 

p rac t i c ing  more  p roduct i ve  

behav io r s .  Which  i s  found  in  

her  RR  behav io r s .

o I t  b r ings  a t tent ion  to  the  

necess i t y  o f  p rov id ing  

ind iv idua l i zed  s t imula t ion  fo r  

capt i ve  an ima ls  tha t  may  

become sedenta ry  o r  deve lop  

rout ines .

Photo credit: Tom Hartman



Discussion

Regurg i ta t ion  &  Re inges t ion

o KI  inc reased  her  outdoor  RR  by  25 .0% and  

decreased  her  indoor  RR  by  14 .5%,  sugges t ing  

she  may  have  become more  s t ressed  a f te r  the  

ins ta l lment  o f  the  s t ruc ture  o r  she  was  spend ing  

more  t ime outs ide ,  thus  enact ing  negat i ve  

behav io r s  outs ide .

C l imb ing  St ruc ture  Usage

o The h ighes t  number  o f  c l imb ing  s t ruc ture  
usage was  in  AJ  w i th  44  ins tances ,  va l ida t ing  
the  o r ig ina l  p red ic t ion .

o The s t ruc ture  may  be a  more  in te res t ing  i tem 
fo r  the  juven i les  than  the  adu l t s ,  because  they  
a re  cons tant l y  deve lop ing  and  g rowing  and  a re  
ventur ing  outdoors ,  but  the i r  ac t i v i t ies  a re  not  
inc reas ing  wh i le  outdoors .

o Look ing  a t  the  overa l l  i nc rease  in  bas ic  
outdoor  use ,  the  juven i les  inc reased  by  32 .7%.  
Th i s  sugges ts  tha t  they  may  be go ing  outdoors  
more  based  on the  p lacement  o f  the  s t ruc ture .

o Bes ides  the  c l imb ing  s t ruc ture ,  there  was  no  
o ther  she l te r  o r  phys ica l  s t ruc ture  thus ,  
exp lo ra to ry  behav io r s  may  have  been l im i ted  
to  p r imar i l y  the  c l imb ing  s t ruc ture .

Photo credit: Tom Hartman



Implications

The data  sugges ted  the  t roop  co l lec t i ve ly :

• Inc reased  the i r  outdoor  enc losure  use

• Decreased  sedenta ry  behav io r s  and  RR

• Showed a  p re fe rence  in  the  juven i les  use  o f  the  c l imb ing  s t ruc ture .

• Pr io r  to  the  ins ta l lment  o f  the  c l imb ing  s t ruc ture ,  the  outdoor  enc losure  space  was  ba r ren ,  so  there  was  a  need  to  
c rea te  a  v i sua l l y  p leas ing  hab i ta t .

• The t roop  inc reased  the  most  bas ic  and  s imp les t  spec ies - spec i f i c  behav io r,  go ing  outs ide .

• Ra i ses  a  concer n  fo r  zoo log ica l  fac i l i t i es  in  examin ing  enr i chment ,  because  an ima l s  do  not  have  to  be  phys ica l l y  
us ing  i t  to  ach ieve  i t s  goa l .

• Th i s  s tudy  a l so  ga ins  a  g rea ter  unders tand ing  o f  how a  t roop  o f  gor i l l a s  tha t  have  been housed  in  capt i v i t y  can  
have  ind iv idua l  d i f fe rences .

• Enr i chment  i s  not  a  one-s i ze  f i t s  a l l  approach .

Photo credit: Cincinnati Zoo & Botanical Garden
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