
Chapter 7 

Conclusions and recommendations. 

Th i s  study conf i rmed the botanical  species r ichness o f  Gabonese r a i n  

forests ,  and demonstrated the profound inf luence o f  past c l i m a t i c  changes on 

s t ruc tu re  and composi t ion o f  vegetat ion i n  Lope (Chapter 2).  The model o f  

vegetat ion change developed f o r  Lope may w e l l  apply t o  o ther  par ts  of Gabon and 

cent ra l  A f r i c a  (see de Foresta, 1990), and deserves f u r t h e r  inves t iga t ion .  

Knowledge o f  how past  c l ima t i c  change has a f fec ted  r a i n  fo res ts  may enable b e t t e r  

pred ic t ions of  how ra in  fo res t  vegetat ion i s  l i ke ly  t o  change in the f u t u re  (see 

Schneider, 199 1 ). I n  addit ion, s tud ies of  t he  processes o f  natura l  savanna 

colonisat ion may have appl icat ions i n  rea f fo res ta t ion  o f  degraded areas. Species 

iden t i f i ed  as savanna colonisers i n  Lope migh t  prove usefu l  i n  rea f fo res ta t ion  

p ro j ec t s  i n  A f r i ca  i n  areas outside t h e i r  natura l  ranges. 

Di f ferences i n  densi t ies o f  some large mammals were a t t r i bu ted  t o  natura l  

d i f fe rences  in vegetat ion s t ruc tu re  and composi t ion (Chapter 6). Factors  wh ich  

determine animal dens i t ies  i n  t rop ica l  r a i n  fo res ts  are poor ly  understood (see 

Butynski ,  1990; Oates et al., 1 991), and Lope would  be an ideal  l oca t ion  f o r  

research t o  invest igate t h i s  question, s ince many d i f f e ren t  vegetat ion types occur 

i n  c lose prox imi ty ,  w i t h  the same community of  animals.  

Damage caused by logging was conf i rmed t o  be low compared t o  t ha t  i n  mos t  

o ther  countries, and th is  was  due t o  socioeconomic condi t ions i n  Gabon (Chapter 4). 

Only chimpanzees showed a detectable decl ine i n  populat ion dens i ty  a f t e r  logging. 

The reason f o r  t h i s  decl ine was unclear, but s i m i l a r  s tud ies elsewhere have 

detected the same t rend (Skorupa, 1988; Struhsaker, 1975; T u t i n  & Fernandez, 

1983). I t  shows t ha t  even logging a t  l o w  i n t ens i t y  can have a negat ive e f f e c t  on 

w i ld l i f e ,  and h igh l ights  the need f o r  constant monitor ing o f  the ecological e f fec ts  o f  

f o res t  exp lo i ta t ion.  None o f  the d i f ferences detected in  abundance of o ther  species 

between s i t e s  could be re la ted  t o  logging, but  sampl ing reso lu t ion was  low, and 

un l i ke ly  t o  detect subt le  di f ferences. Fur ther  studies,  monitoring responses of 

known an imals  o r  groups t o  logging ( c f .  Johns, 1983), should be undertaken. 

I n  Lope, 75% of  p lan t  species produce f r u i t s  wh ich  show adaptat ions f o r  

d ispersal  by animals (Chapter 3). Th i s  f i gu re  i s  s i m i l a r  in o ther  r a i n  f o res t s  
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where comparable data have been co l lec ted  (e.g., Foster,  1982a; Frankie e,! al., 

1974; Gautier-Hion et al., 1985b; Raemaekers et al., 1980) and i s  one 

i l l u s t r a t i on  of  the v i t a l  r o l e  played by animals i n  the dynamics of  r a i n  fo res ts .  

Elephants p lay an impor tan t  r o l e  i n  f o res t  ecology, and t h i s  study has shown tha t  i t  

i s  not  r e s t r i c t e d  t o  tha t  o f  a mammal ian bulldozer. They ra re ly  push over trees, 

accounting f o r  l e ss  than 1 %  o f  natura l  mo r t a l i t y ,  but  are impor tan t  seed 

dispersers f o r  many plants, inc lud ing several commerc ia l ly  valuable t i m b e r  

species. They create c lear ings a t  salines, and hence cont r ibute  t o  the  s t r uc tu ra l  

heterogeneity o f  the forest,  and t h i s  may resu l t  i n  increased biomass o f  other 

mammal ian species (cf .  Oates et al., 1991). Gor i l las  a t  Lopé are the  only 

impor tan t  seed dispersers o f  Cola lizae, suggesting a c lose evo lu t ionary  i n t e r -  

relat ionship (Tut in  et al., i 991), and also disperse seeds of many o t h e r  p lan t  

species. Elephants, go r i l l a s  and chimpanzees are the m a j o r  dispersers o f  41 out o f  

a sample o f  71 f r u i t s  w h i c h  featured i n  the d ie t  of  elephants (Chapter 5). Seed 

dispersal  by o ther  species groups t ha t  occur i n  Lopé has been w ide ly  documented 

(e.g., Charles-Dominique et al., 1981; Dowsett- Lemaire,  1988; F leming si al., 
1987; Gautier-Hion, 1984; Gautier-Hion et al., 1986). 

Many studies have found population decl ines and loca l  ex t inc t ions of 

mammals, i n  areas whet-e hunt ing pressure i s  h igh (e.g., Glanz, 1991; Lahm, 

1992; M i t  termeier ,  1986, 199 11. Lahm ( 1992) conducted w i l d l i f e  surveys on 

l ine- t ransects  located a t  d i f fe ren t  distances f r o m  vi l lages i n  nor theast  Gabon, and 

found t ha t  a l l  la rge mammals (pigs, buffalo,  elephant, apes and large duikers) and 

some monkey species, were  absent c lose t o  vi l lages, due t o  hunt ing pressure. 

How ever, Cephalophus monticola, Cercopithecus nictitans, Cercopithecus cephus 

and Cercopithecus pogonias showed l i t t l e  change between hunted and non-hunted 

areas. Savanna elephants have been hunted heav i ly  throughout their range and 

many populat ions have been decimated (e.g., Douglas-Hamil ton, 1987). I n i t i a l  

ind icat ions are that f o res t  elephants have su f fe red  a s i m i l a r  f a t e  i n  pa r t s  o f  t h e i r  

range (Barnes, 1989), although Gabon has no t  been af fected.  Lopé i s  a reserve in’ 

w h i c h  hunt ing i s  not  al lowed, and none o f  the study s i t e s  had been subject  t o  

s ign i f i can t  amounts o f  poaching. I n  o ther  pa r t s  o f  the country, logging operat ions 

open the fo res t  up t o  commerc ia l  hunters, who can devastate p r imate  and ungulate 

populat ions i n  accessible a r e a s  t o  s a t i s f y  the demand f o r  “bush-meat” f r o m  

m a j o r  towns  IR. Fischer, personal communication). In  a logging concession in  

nor thern Congo hunt ing p rac t i ca l l y  e l iminated a l l  la rge mammals (D. Wilkie, 
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personal communication). 

Any management system designed t o  u t i l i s e  t rop ica l  r a i n  f o res t s  on a 

sustained y ie ld  basis m u s t  consider the maintenance o f  animal seed dispersers (and 

po l l ina tors)  alongside t i m b e r  yields. Wi th  such l o w  damage levels dur ing each 

logging cycle, Gabon could argue that  i t s  logging indust ry  i s  l i ke l y  t o  be 

“sustainable”. I t  would  have a s t rong c l a i m  t o  be declared a “sustainable logging 

country“, i f  i t  could be shown t ha t  hunt ing was not e l im ina t ing  v i t a l  animal seed 

dispersers, as i s  the case i n  o ther  cent ra l  A f r i can  count r ies  (e.g., Dowse t t -  

Lemaire, 1991; D. Wi lk i  e, personal communicat i  on). However, the marked decl ine 

i n  numbers o f  chimpanzees i n  l i g h t l y  damaged forest ,  where there was  no hunt ing 

pressure, should serve as a warn ing and emphasise the need f u r  close, long t e r m  

ecological moni tor ing of  logging ac t i v i t i e s  i n  the future.  

\ 

Some (by no means a l l )  o i l  companies, operat ing on-shore i n  the r a i n  fo res t  

o f  Gabon, rou t ine ly  commission independent environmental impac t  assessments 

when i n i t i a t i n g  exp lo i ta t ion  programmes (J. Bickerton, personal communication). 

No f o res t r y  company has f o l l o w e d  t h i s  lead (C. Wilks, personal communication), 

and th is  i s  ind icat ive o f  the industry’s general lack o f  i n te res t  i n  i t s  e f f e c t s  upon 

the  environment. Many fo res te rs  operat ing i n  Gabon began their careers i n  Ivory  

Coast, but  were forced t o  leave when they exhausted the t i m b e r  resources i n  tha t  

count ry  (T. Levec, personal communication), w h i c h  does not  augur w e l l  f o r  the  

f u t u re  o f  Gabonese fo res ts .  

Wi l ks  ( 1990) comprehensively rev iewed the conservat ion s t a t u s  o f  Gabon. 

He assessed the current  s t a t us  o f  reserves, i den t i f i ed  p r i o r i t y  areas outside 

reserves, and made recommendations about leg is la t i ve  and research needs, which 

are necessary i f  Gabon i s  t o  manage i t ‘ s  fo res ts  sensibly. Wi l ks  pointed out tha t  

the f i v e  protected areas in the country accounted f o r  only 6.7% o f  the  su r face  

area, and t h a t  t h e i r  legal  s ta tus  was unclear. A l l  except the sma l l  “Réserve 

na tu re l le  in tegra le  du plateau d’lpassa”, wh ich  covers  100 km2 c lose t o  Makokou, 

nor theast  Gabon, were  being logged, w h i l s t  Ipassa has su f fe red  intense poaching,. 

t o  the extent  tha t  f e w  large mammals surv ive (S. Lahm, personal communicat ion).  

He ca l led f o r  a decree c l a r i f y i ng  the s ta tus  of  reserves, and proposed 15 new s i t es  

w o r t h y  o f  pro tect ion,  wh ich  would  increase the p ro tec ted  sur face area t o  15.8%. 

In addit ion, there was  a need f o r  more comprehensive leg is la t ion  t o  con t ro l  fo res t  

exp lo i ta t ion  and hunting, s ince ex is t ing  l a w s  were  unclear, o r  incomplete  (see also 

IUCN, i n  press). These issues have not, as yet, been addressed, and r e m a i n  a 
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p r i o r i t y .  

Wi l ks  also l i s t e d  research pr ior i t ies ,  w i t h  par t i cu la r  reference t o  logging 

and hunting. L i t t l e  was known about leve ls  o f  damage dur ing logging, e f f e c t s  on the 

fauna, o r  regenerat ion success a f t e r  exp lo i ta t ion.  There was no i n f o rma t i on  an the 

e f f ec t s  o f  hunt ing on mammal ian communit ies, and l i t t l e  basic knowledge of the 

biology o f  commercial  t i m b e r  species. What were  the po l l inators  and seed 

dispersers ? What condi t ions were  bes t  su i ted f o r  regeneration of  se lected 

species ? Aucoumea klaineana wh ich  has been exp lo i ted i n  Gabon f o r  over  a 

century, and i s  s t i l l  the ma in  t i m b e r  species, emphasises t h i s  lack o f  basic 

knowledge: Trees are found i n  groups, the roo ts  o f  wh ich  are inter-connected, and 

one t runk i s  generally l a rge r  than the others. It i s  possible tha t  nu t r ien ts  are 

exchanged between indiv iduals,  and tha t  the largest  (dominant) t runk bene f i t s  f r o m  

the o ther  ind iv idua ls  i n  the s tand (Leroy-Duval ,  1974). I f  t ha t  t runk were  t o  be 

cut, leaving the others in tact ,  i t  i s  possible tha t  the next  largest  ind iv idual  would 

assume dominance and rap id ly  g row t o  an exp lo i tab le  size. The need f o r  research 

i n t o  t h i s  process seems obvious, but has not  been undertaken. Th is  i s  a f a m i l i a r  

scenario. In a World ta l k ing  about 'sustainable' logging o f  t rop ica l  forests,  w e  

should not  forget  t ha t  our knowledge o f  pa t te rn  and process i n  t rop ica l  r a i n  forest  

environments i s  i n  i t s  in fancy (see Marshall & Swaine,  1992). 

I n  the l i g h t  o f  r esu l t s  of  t h i s  study, and my own experience on f o res t r y  

concessions i n  Gabon, the fo l l ow ing  recommendations seem sensible, and i f  ca r r ied  

out, would help t o  m in im ise  any negat ive e f f ec t s  on the forest  due t o  se lect ive 

logging:  

1 )  The system cur ren t l y  used t o  m o n i t o r  f o res t r y  operat ions w i t h i n  the 

country i s  outdated. Consequently, i t  i s  d i f f i c u l t  t o  access in fo rmat ion  deta i l ing 

wh ich  areas o f  f o res t  are cu r ren t l y  being exploited, and if, when, and a t  what  

in tens i ty ,  any given concession was l a s t  worked. Th is  i s  a bas ic  requirement i f  

concessions are t o  be granted in  a ra t iona l  manner, ensuring sensible exp lo i ta t ion  

o f  Gabon's fo res t  resources on a r o t a t i o n  basis. It would  be r e l a t i ve l y  s imple t o  

se t  up a computer database o f  a l l  the t i m b e r  concessions cu r ren t l y  operat ing i n  

Gabon, w i t h  t h e i r  precise locat ions and duration, and t o  incorporate ex is t ing  

in fo rmat ion  on the logging h i s t o r y  of  the country.  I n  addit ion, de ta i l s  of  f o res t r y  

inventor ies,  wh ich  have been undertaken f o r  900,000 km 2 o f  the count ry  (CTFT, 

1975) could be incorporated, as cou ld  records o f  ex t rac t ion  ra tes  f o r  d i f f e ren t  
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species i n  d i f f e ren t  concessions. Th is  m igh t  be best achieved by developing a 

Geographic in fo rmat ion  System (GIS) f o r  the country, wh ich  would  f a c i l i t a t e  long- 

term mon i to r ing  of  the s ta tus  o f  Gabon’s fo res t  resources. Th is  could perhaps be 

developed alongside a programme about t o  s t a r t ,  w h i c h  w i l l  obta in  ‘wa l l - t o- wa l l ’  

LANDSAT TM s a t e l l i t e  images f o r  the cent ra l  A f r i can  forests ,  as p a r t  o f  an 

inves t iga t ion  of  cur rent  fo res t  status, and deforesta t ion trends w i t h i n  the region, 

funded by the Global Environment Fac i l i t y  (Wi lk ie,  1992). 

2) By law, each t r ee  f e l l ed  i s  given a numerical  code wh ich  should be 

marked on the resu l t i ng  log(s),  so tha t  the product ion o f  each company can be 

monitored. In  pract ice,  there i s  l i t t l e  supervis ion on the  p a r t  o f  the  M in i s t r y  o f  

Water and Forests, and logging companies tend t o  assign numbers t o  logs once they 

reach the po in t  of  departure from the ‘chantier’ - the  r a i l w a y  s t a t i on  i n  the case 

of companies work ing  i n  Lopé. I n  t h i s  manner, t rees wh ich  are cut, but  are not 

extracted, do no t  have t o  be accounted fo r .  Fores t ry  companies in Gabon are very  

wastefu l ,  and many t rees  cu t  are overlooked and l e f t  in situ t o  r o t ,  o r  are 

abandoned a t  loading areas i n  the forest ,  o r  a t  r a i l w a y  stat ions, because they d id  

not  conform t o  export  spec i f icat ions.  Th i s  i s  ind ica t i ve  o f  the  disorganised manner 

i n  wh ich  many companies operate, espec ia l ly  w i t h  regards t o  pre- explo i ta t ion 

inventor ies,  wh ich  are ra re ly  undertaken. Logging companies should be requi red t o  

undertake complete inventor ies  o f  a l l  commercial  species, and t o  provide records 

of  the number of  t rees cu t  on a compartment basis. Th i s  i n f o rma t i on  could then be 

entered i n t o  the f o res t r y  database o r  GIS, t o  provide the government w i th  a cost-  

f r ee  means o f  mon i to r ing  y ie lds o f  successive cu t s  i n  the same area. 

3 )  Logging companies pay no heed t o  t h e i r  environmental  impact :  They 

c lea r  areas greater  than are necessary when l oca t i ng  camps and load ing areas; pay 

no a t t en t i on  t o  w a t e r  courses, wh ich  are o f ten  blocked o r  deviated; s i t e  roads on 

steep gradients,  make them w i d e r  than necessary, and c lea r  excessive swathes o f  

f o res t  on e i t he r  side; pay l i t t l e  a t ten t ion  t o  the loca t ion  and extent  o f  sk idder  

t ra i ls ;  and f e l l  t rees w i t h  no consideration of wh ich  d i rect ion o f  f a l l  w i l l  do least 

damage (e.g., w i l l  leave o ther  ind iv iduals  i n  a stand o f  inter- connected Aucoumea 

klaineana t rees  in tact ) .  Guidelines t o  m in im ise  damage, such as those presented 

by Hawthorne ( i n  press) and Poore (1989), should be imposed upon fo res te rs .  

Studies elsewhere have shown t ha t  when measures were  taken t o  m i n i m i s e  the 
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damage caused by logging, reduct ions i n  the cost  o f  logging operat ions have been 

achieved (Buenaf lor & T i k i ,  1989; Marn, 1982, c i t e d  i n  Johns, 1989), and t h i s  

would  doubtless be the case i n  Gabon. 

4) Loggers set  snares t o  t rap  mammals such as duikers, wh ich  are a 

favoured food i tem.  Th is  has a negative, but  local ised e f f e c t  on w i l d l i f e ,  and 

several  species are r e l a t i ve l y  r es i l i en t  tu  t h i s  f o r m  o f  hunt ing pressure (Lahm, 

1992). However, when commerc ia l  hunters work  alongside loggers, the e f f e c t s  on 

w i l d l i f e  can be d ras t i c  (Dowsett- Lemaire,  1989; R. Fischer & D. Wilkie,  personal 

communications). Logging companies should ensure t ha t  t h e i r  employees and the i r  

f am i l i e s  bide by the Gabonese Laws governing hunting, and i n  cooperation w i t h  the 

M in i s t r y  o f  Water and Forests,  shoul d prevent commerc ia l  hunters  f r o m  using 

their road ne tworks  f o r  access i n t o  the fo res t .  When logging camps Eire remote, 

the company should ensure a cheap supply of foods tu f f s  t o  employees, t o  remove 

the need t o  hunt.  Wi lks  (1990) f u r t h e r  discusses the cont ro l  o f  commercial  

hunting. 
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