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An analysis o f the African Acacia species: their 
distribution, possible origins and relationships

J. H . ROSS*

A BSTRACT

The three subgenera recognized within the genus Acacia are outlined and the global distribution o f  each is indi
cated. The differences between the subgenera and the degree o f  relationship and levels o f specialization are dis
cussed briefly. It is suggested that the ancestral members o f  the genus were climbers or lianes. Past geological events 
considered likely to have influenced the distribution o f  the Acacia species in Africa are outlined. The number o f  
species recorded from each African country is tabulated and the distribution and concentration o f  species within the 
genus Acacia as a whole and within each subgenus in Africa are illustrated. The highest concentrations o f  species 
within each subgenus occur in tropical east and south-east Africa. The distribution o f  species within som e o f the 
individual African countries and possible affinities are discussed and attention is drawn to the main centres o f  
endemism. The distribution o f  the African species is correlated with the major phytogeographical regions recog
nized on the continent. The relationships between the African and the American, M adagascan, Indian and 
Australian Acacia species are discussed briefly.

RESUME
UNE A N A LYSE  DES ESPECES D ' A C A C IA  AFRICA INS: LEUR DISTRIBUTION, ORIGINES

EVENTUELLES E T RELA TIONS

Les trois sous-genres reconnus dans le genre Acacia sont esquisse et la distribution globale de chacun est indiquee. 
Les differences entre les sous-genres et le degre de relation et niveaux de specialisation sont brievement discutes. II 
est suggere que les membres ancestraux du genre etaient des grimpants ou des lianes. Des evenements geologiques du 
passe consideres comme avoir vraisemblablement influencer la distribution des especes ’Acacia en Afrique sont 
decrits. Le nombre des especes enregistrees dans chaque pays d ’Afrique a ete presente sous form e de tables et la 
distribution ainsi que la concentration des especes dans le genre Acacia dans son ensemble et dans chaque sous-genre 
d ’Afrique sont illustres. Les concentrations les plus elevees d ’especes dans chaque sous-genre surviennent en A fri
que tropicale orientate et sud-orientale. La distribution des especes dans certains pays africains individuels et les 
affinites possibles sont discutees et I ’attention est attiree sur les centres principaux d  ’endemisme. La distribution des 
especes africaines et des especes d ’Acacia americaines, malgaches, indiennes et australiennes est brievement 
discutee.

INTRODUCTION

The genus Acacia  at present consists o f  abou t
1 100 species (pe rhaps  as m any  as 1 200) w hich are 
widely d ispersed in the  A m ericas ,  the C a rr ib b e an  and  
Pacific Islands, A fr ica ,  M adagasca r  and  the Mas- 
carenes, A sia , the  Indo-M alesian  region and  A u s t r a 
lia. E u ro p e  is the  only large geographica l area devoid  
of ind igenous Acacia  species, and  there are no  indige
nous species in New Zea land  despite its relative 
proximity to  A ustra lia .  The  fossil record  indicates 
that the genus was previously m ore  widely d is t r ibu ted  
having been present form erly  in the U kra ine  (Shche- 
kina, 1965) a n d  in New Zea land  (M ildenhall ,  1972, 
1975). M ost  species o f  Acacia  occur in regions where 
the rainfall is m arked ly  seasonal o r  low, relatively 
few inhab it ing  ra in fo res t  areas, but even then  the  
rainfall is usually unevenly d is t r ibu ted  th ro u g h o u t  
the year an d  even in the wettest par ts  there is usually  
a short d ry  season. This  does no t imply  tha t  the  genus 
originated in an  ar id  o r  semi-arid  region. O n  the c o n 
trary, it is cons idered  p ro b ab le  th a t  Acacia  o r ig ina ted  
in the trop ica l  low lands and  tha t  most o f  the  xero- 
phytic fea tu res  with in  the  genus are  secondary .

M uch evidence has accum ula ted  in recent years to 
support the  co n ten t io n  that there have been large 
scale m ovem en ts  o f  cont inen ts  du r ing  geological tim e 
and Raven & A xelrod  (1974) sum m arized  the b io g e o 
graphic su p p o r t  for the  theo ry  o f  pla te  tectonics. 
Raven & A xelrod  (I.e.) pos tu la ted  tha t  West G o n d -  
w analand, com bined  A frica  an d  Sou th  A m erica ,  was 
a p rim ary  a re a  o f  evo lu tion  fo r  m any  m a jo r  o rd ers  o f
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ang iosperm s and  perhaps  the earliest ang iosperm s 
themselves, an d  that the initial r ad ia t ion  o f  the 
ang iosperm s occurred  when direct m igra tion  was 
possib le between South  A m erica ,  A fr ica ,  Ind ia ,  A n t 
arc tica  and  A ustra l ia ,  and  via A fr ica  to  L auras ia .  
West G o n d w a n a la n d  included vast arid  to  subhum id  
areas  in trop ica l  la titudes where  the  te rra in  and  
edaph ic  cond it ions  were diverse and  prov ided  every 
op p o r tu n i ty  for  rapid  evolu tion .  T h o rn e  (1977), on 
the  o the r  h an d ,  favoured  sou th -eas te rn  Asia and 
associa ted  archipelagoes as the  p r im ary  cen tre  o f  
orig in  o f  the most primitive ang iosperm s and  m a in 
ta ined tha t  p r io r  to  its f ragm en ta t ion  West G o n d 
w an a lan d  was merely one o f  a n u m b e r  o f  im por tan i  
centres for  the  developm ent o f  the  trop ical  angio- 
sperm  flora .

In su p p o r t  o f  their con ten tion  Raven & Axelrod 
(I.e.) a rgued tha t West G o n d w a n a la n d  was centrally  
located  on  rou tes  o f  dispersal at the  t im e when the 
p r im a ry  evo lu tionary  rad ia t ion  o f  the  ang iosperm s 
w as  tak ing  place. The climatic changes associa ted  
with the  f ragm en ta t ion  o f  G o n d w a n a la n d ,  which, ac
co rd ing  to  Raven & Axelrod ,  co m m en c ed  in the m id- 
C re taceous  app rox im ate ly  when the  first a n g io 
sperm s are  encoun te red  in the fossil reco rd ,  p robab ly  
h ad  a p ro fo u n d  influence on the  evolu tion  o f  the 
ang iosperm s  and  on the es tab l ishm ent o f  m a jo r  lines 
within it. T here  is som e disagreem ent over the  timing 
o f  the  f ragm en ta t ion  o f  G o n d w a n a la n d ,  an event o f  
p r im a ry  im p o r ta n ce  from  a phy to g e o g ra p h ic  point o f  
view. Melville (1975), for exam ple ,  was o f  the o p i
nion th a t  G o n d w a n a la n d  s ta rted  to  f ragm en t earlier 
th a n  ind icated  by Raven & A xelrod . In this  pape r  I 
have followed Raven & A xelrod in assum ing  tha t
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G o n d w a n a la n d  s ta rted  to  f ragm ent in the m id- 
C re tac eo u s  and  tha t  the  ang iosperm s were a lready  
fairly  widely d is tribu ted .

The  open ing  o f  the S ou th  A tlan tic  125 -130  million 
years ago  hera lded  the spread o f  m o re  mesic c l im ates  
over m uch  o f  West G o n d w a n a la n d  an d  is th o u g h t  to 
have s ta r ted  the sur£e o f  ang iosperm s in to  the  mesic 
low land record  abou t 110 million years ago  (R aven  & 
A xelrod ,  I.e.). The p a t te rn  o f  ap p e a ran c e  o f  the 
an g io sp erm s  in the low land record  suggested to  
Raven & A xelrod  that the prim itive  m em bers  o f  
several ex tan t  o rders  an d  perhaps  even a few families 
were a lready  in existence by the close o f  the  early  
C re taceous  110 million years ago . T h o rn e  (1978), 
how ever,  m a in ta ined  tha t  few, if any ,  ex tan t  
families,  a n d  certainly no  extant genera ,  h a d  evolved 
in West G o n d w a n a la n d  befo re  the final sundering  o f  
S ou th  A m erica  from  Africa 100 million years ago.

R aven & Axelrod  (I.e.) expressed the o p in ion  tha t  
m ost  m o d e rn  angiosperm  families were in existence 
in the  P aleocene a b o u t  65 million years ago  b efo re  
the connect ion  between A frica  a n d  E uras ia  was 
severed. T h e  family L egum inosae is th o u g h t  to have  
or ig ina ted  o r  at least have u n d ergone  its p r im a ry  
rad ia t io n  an d  d if fe ren tia t ion  in to  th ree  subfam ilies  in 
West G o n d w a n a la n d  and  Raven & A xelrod  expressed 
the  view tha t  M im osoideae,  C aesa lp in io ideae  an d  
perhaps  P ap il iono ideae  were in existence by the  
P a leocene.  There  are no  reliable C re taceous  records 
o f  C aesa lp in io ideae  o r  o f  the o th e r  tw o subfam ilies .  
F ro m  w hat can be in ferred  abou t its h is tory  an d  p re 
sent d is t r ib u t io n  pat terns ,  Raven & A xelrod  p resu m e 
tha t  M im oso ideae  m igra ted  between A fr ica  an d  
Sou th  A m erica  during o r  p rio r  to the P aleocene.  
A fte r  the  Paleocene (54 million years ago) the  evi
dence suggests only limited m igra tion  between these 
tw o  con tinen ts .

Vassal (1972) recognized three subgenera  w ithin 
Acacia, nam ely ,  subgenera  Acacia, Aculeiferum  an d  
H eterophyllum *, chiefly on the basis o f  charac te rs  o f  
seeds an d  seedlings and  on  the occurrence o f  s t ipu la r  
sp ines a n d  pollen characters .  T h e  th ree  subgenera  
recognized by Vassal b road ly  co r respond  to  g r o u p 
ings o f  B e n th a m ’s six series which is fo r tu n a te  as 
m ost  o f  the charac ters  on which V assa l’s c lassifica
t ion  a re  based  are  not obv ious  from  the gross m o r 
p ho logy  o f  conven tiona l  h e rba r ium  specim ens. The  
re la t ionsh ip  between B e n th a m ’s series an d  V assa l’s 
subgenera  is as follows:

1. Subgenus  A cule iferum  Vassal ( =  series Vul- 
gares Benth. and  series Filicinae Benth .)

2. S ubgenus  H e te ro p h y llu m  Vassal ( =  series 
Phyllodineae  Benth . ,  series Botryocephalae  
Benth . an d  series Pulchellae Benth .)

3. Subgenus  Acacia ( =  series Gum m iferae  Benth .)

T h e  following sections within each subgenus  were 
p ro p o sed  by Vassal (1972) an d  G uine t  & Vassal
(1978) a n d  the nam es are used in this paper :

1. Subgenus  A cule iferum  (Sections Aculeiferum, 
M onacanthea  and  Filicinae)

2. S ubgenus H ete rophy llum  (Sections H etero
phyllum , Uninervea an d  Pulchelloidea)

3. S ubgenus  A cacia (Section Acacia)

♦The subgeneric name Phyllodineae (D C .)Seringe has priority and 
will have to be adopted in place o f  Heterophyllum  Vassal, but the 
name Heterophyllum  is retained for the purpose o f this paper.

GLOBAL DISTRIBUTIO N OF TH E G E N U S A C A C IA

An ind ication  o f  the g lobal d is t r ibu t ion  o f  each 
subgenus is given in Figs 1 -3 .

The  d is t r ibu t ions  o f  subgenera  Acacia  an d  Aculei
ferum  are very sim ilar but subgenus  Acacia  a p p a r e n t 
ly enjoys a slightly wider d is t r ib u t io n a l  range than  
subgenus Aculeiferum . S ubgenus  Aculeiferum  has a 
m ore  restricted d is t r ibu t ion  in A fr ic a  th a n  subgenus 
Acacia, is present in New G u in e a  while subgenus 
Acacia  is absen t,  a n d  only  jus t  reaches A u stra l ia  (in 
the vicinity o f  C oen  in n o r th e rn  Q u eens land )  where it 
is represented  by a soli tary  species (A. albizioides 
Pedley) in con tra s t  to  subgenus  Acacia  which is 
widely d is t r ibu ted  in n o r th e rn  A u s tra l ia  a l though  
represented  by fewer th a n  ten species. T h e  vast m a j 
ority  o f  species in the  genus belong to  subgenus  H et
erophyllum  which is fu n d am e n ta l ly  an  A us tra lian  
g ro u p  (including T asm an ia ) ,  while a fu r th e r  eighteen 
species (Pedley , 1975) occur  in M a d a g a sc a r  a n d  the 
M ascarenes,  New G u inea ,  F o rm o s a ,  the  Philippines 
and  the Pacific Islands to  H aw aii .  T h e  genus reaches 
its sou the rn  limit o f  d is t r ib u t io n  in T a sm a n ia .  The 
posit ion o f  A . willardiana Rose, w hich occurs  on  the 
west coast o f  N orth  A m erica  (M exico),  is no t clear 
(see la ter discussion) bu t if  it is p laced  in subgenus 
H eterophyllum  as ad v o c a ted  by Vassal & Guinet 
(1972) then the d is t r ibu t ion  o f  the  subgenus  show n in 
Fig. 3 shou ld  be ex tended  ea s tw a rd s  f ro m  H aw aii to 
Mexico.

G uinet & Vassal (1978) a re  o f  the  o p in io n  tha t  the 
th ree  subgenera  were d if fe ren t ia te d  by the Oligo- 
M iocene per iod  ( ±  27 million years ago),  an d  tha t  no 
fu n d am e n ta l  d iffe rence seems to  exist b e tw e e n  their 
geographica l d is t r ibu t ion  then  a n d  the  p resen t.  They 
po in ted  out tha t  the  a p p a re n t  absence  o f  the  genus in 
the  fossil record  dur ing  the P a leocene  is surprising , 
particu larly  if the  genus is held to  have  h a d  a m ono-  
phyletic origin a n d  if  one  cons iders  tha t  its d is t r ib u 
tion dur ing  the  N eogene was w hat it is now .

ORIGIN A N D  POSSIBLE IDENTITY OF THE ANCESTRAL  
M EM BERS OF THE G E N U S A C A C IA

Like the orig in  o f  the  an g iosperm s ,  the  identity  o f  
the  ancestra l fo rm  o f  Acacia  h as  been the  subject o f  
m uch  specula tion  a n d  d isag reem en t,  bu t recently  a 
b ro a d  consensus a p p e a rs  to  have  been  reached  which 
con trad ic ts  the  earlier views o f  A ndrew s  (1914) and  
A tch ison  (1948). A ndrew s a n d  A tch iso n  considered 
the  Gummiferae (subgenus Acacia) to be the 
ancestra l fo rm  as its m em bers  c o n ta in e d  the m o r p h o 
logical cha rac te rs  o f  the  genus th a t  they  cons idered  to 
be primitive, nam ely ,  b ip inna te  leaves a n d  persistent 
sp inescent s tipules .  A tch iso n  m a in ta in e d  tha t  
c h ro m o so m e  n u m b e r  va r ia t ion ,  m o rpho log ica l  un i
form ity  and  geograph ica l  d is t r ib u t io n  con tr ibu ted  
tow ard  estab lish ing  Gum m iferae  as the  ancestra l 
fo rm  o f  the  genus po in ting  o u t ,  in s u p p o r t  o f  this 
con ten tion ,  tha t  Gummiferae  is the on ly  section o f  
the  genus with a co sm o p o li tan  d is t r ib u t io n  (this is 
not strictly correct).  The  o the r  sections o f  the  genus 
were held to have  developed  f rom  the  orig ina l  fo rm s 
in secondary  centres where  iso la tion  th ro u g h  climatic 
o r  edaphic  change w as fav o u rab le  to  the  survival o f  
new types. T inda le  & Roux (1975), on  the  basis o f  a 
l im ited sam ple , suggested th a t  the  chem ical conten t  
o f  the Sou th  A fr ican  species w ith non-sp inescent 
stipules (subgenus Aculeiferum ) is generally  m o re  a d 
vanced than  tha t  o f  the  species w ith  spinescent 
stipules (subgenus Acacia), a suggestion  th a t  su p 
ports  the above  view. H ow ever ,  m os t  o f  the  Gum m i
ferae  are polyploids an d  po lyp lo idy  is now  held to
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F ig . 1 .— A n  in d ica tio n  o f  the  
g lo b a l d istr ib u tio n  o f  su b 
genus Acacia  (exclu d in g  the 
distribu tion  o f  Acacia farne- 
siana in A u stra lia ).

Fig . 2 .— A n in d ica tio n  o f  the  
g lo b a l d is tr ib u tio n  o f  su b 
genus Aculeiferum .

Fig. 3 .— A n  in d ica tio n  o f  the  
g lob a l d istr ib u tio n  o f  su b 
g e n u s  H etero p h yllu m  (e x 
clud ing  A . willardiana which  
probab ly  b e lon gs in subgenus  
Aculeiferum).

correspond to  a high degree o f  d iffe ren tia t ion  in the 
genus Acacia.

R obbertse  (1974) ou tl ined  the possible evolution  o f  
the inflorescence an d  flowering system in the South  
African acacias and  cons idered  subgenus Acacia  
(Gummiferae) to  be m ore  advanced  than  subgenus 
Aculeiferum  ( Vulgares), a view which is su p p o r ted  by 
the deta iled  s tudies o f  G uinet & Vassal (1978). R o b 
bertse cons idered  it p ro b a b le  tha t  the pan icu la te  
flowering system, spicate inflorescence, pedicellate 
flowers, presence o f  a  cup-shaped  disc and  a pedicel

late o vary ,  all o f  which are found  in subgenus A culei
ferum , a re  primitive characters .

G uinet & Vassal (1978) eva lua ted  the  degree o f  
re la tionsh ip  and  specialization o f  the  m a jo r  s u b 
divisions recognized within the genus on  the basis o f  
pollen , ch ro m o so m e ,  seed, p od ,  inflorescence and  
vegeta tive characters .  Each ch a rac te r  was divided 
in to  th ree  states, nam ely , unspecia lized ,  specialized 
a n d  highly specialized, and  tha t  section o f  the genus 
displaying the  charac ters  cons idered  to be highly 
specialized was itself considered to  be highly special
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ized. T he  division o f  som e ch a rac ters ,  for  exam ple  
seed size, in to  som ew hat a rb i t ra ry  size classes is q u e s 
t ionab le ,  especially as it was not disclosed why the 
range  o f  c o n t in u o u s  var ia t ion  in seed size w as d iv ided  
in such a m a n n er  or w hat cr i ter ia  were em p loyed  to  
es tab l ished  the  degree o f  specia lization o f  each size 
class. F o r  exam ple ,  seed were divided in to  the  fo l low 
ing size classes, small (less th a n  5 m m  long), m e d iu m  
( 5 - 1 0  m m  long) and  large (m ore  th a n  10 m m  long). 
Small seed were regarded as unspecia lized b u t  it is 
qu ite  conceivable  tha t in som e instances small seed 
m ay be specialized. In add i t ion ,  the  range  o f  v a r ia 
tion in seed size in m any  species obscures  the  limits o f  
G uine t  & V assa l’s size classes.

G uine t  & Vassal (I.e.) conc luded  tha t:

1. O n  the  basis o f  pollen m o rp h o lo g y  subgenus 
Acacia  is the  m ost specialized o f  the th ree  subgenera  
a n d  subgenus  Aculeiferum  the  least specialized. 
A lth o u g h  the pollen o f  subgenus  H eterophyllum  is 
generally  m o re  specialized than  tha t  o f  subgenus  
Aculeiferum , the  tw o subgenera  share  im p o r ta n t  
ch a rac te rs ,  for  exam ple , the absence o f  co lum ellae  
an d  the  presence o f  sim ple ape r tu re s .

2. S ubgenus  Acacia  is clearly d is t inguished  f rom  the 
o th e r  tw o subgenera  by the  high level o f  specia liza
t ion  o f  the  ch ro m o so m e cha rac ters  (ch ro m o so m e  
n u m b e rs  an d  the degree o f  hom ogene i ty  o f  the 
karyo type).  Subgenera  Aculeiferum  a n d  H eterophyl
lum  a re  m o re  hom ogeneous  an d  h ave  sim ilar levels o f  
d i f fe ren t ia t io n  o f  c h ro m o so m e  ch a rac te rs .  O n the  
b a s is  o f  c h r o m o s o m e  c h a r a c t e r s ,  s u b g e n u s  
Aculeiferum  is the least specialized an d  subgenus  
Acacia  the  m ost specialized.

3. The  charac te rs  o f  the seeds o f  subgenus  Acacia  
are  o f ten  highly specialized, an d  the  levels o f  specia l
ization  in the  series Filicinae an d  M onacanthea  o f  
subgenus  Aculeiferum  are  fairly close.
4. The  co ty ledona ry  and  adult  foliar cha rac te rs  
selected d id  no t a p p e a r  to be  specialized in subgenera  
Aculeiferum  an d  Acacia  except in a few ra re  cases, 
while m a n y  specia lizations occu rred  in subgenus  H et
erophyllum  except in the deve lopm ent o f  spines- 
cence. Section  Filicinae o f  subgenus  Aculeiferum  
show s no  specialized characters .
5. T h e  cha rac ters  o f  the inflorescence a n d  p o d  selec
ted ind ica ted  tha t  certa in  cha rac ters  in subgenus  
Acacia  a re  in frequently  enc o u n te re d  in the  o th e r  s u b 
genera.

G uine t  & Vassal a t tem p ted  to es t im ate  the  to ta l 
levels o f  specialization w ith in  each subgenus  (and  
w ith in  the sections within each subgenus)  an d  c o n 
cluded tha t:

1. O n  the  basis o f  their average level o f  specia liza
tion  subgenus  Acacia is the m ost  specialized su b 
genus an d  Aculeiferum  the least specialized.
2. Section  Filicinae o f  subgenus Aculeiferum  is 
charac te r ized  by a p rep o n d e ra n ce  o f  unspecialized 
charac te rs  and  shows the least diversity o f  all series in 
th e  genus.
3. Section  M onacanthea  o f  subgenus  Aculeiferum  
co n ta in s  m o re  possible prim itive  states th a n  section 
Aculeiferum  and  appears  to be less advanced  th a n  
the  la tter.

4. T he  Phyllodineae  are m ore  specialized th a n  the 
Botryocephalae  and  the Pulchellae in subgenus 
Heterophyllum  but the persis tence o f  unspecia lized  
s ta tes  occurs to  a similar degree in the th ree  series.

G uinet  & Vassal (I.e.) s tressed th a t  if the  co rre la 
t io n  o f  the ch a rac te r s  selected reflec ts  a  true  re la t io n 
ship between the  m a jo r  subdiv is ions o f  the  genus, 
then  subgenera  Aculeiferum  a n d  H eterophyllum  are 
m ore  closely re la ted  to  on e  a n o th e r  desp ite  the  fact 
tha t  they occupy  basically  d if fe ren t  geograph ica l  
areas which show relatively little over lap ,  th a n  are 
subgenera  Aculeiferum  a n d  Acacia  w hich  share  a 
co m m o n  geograph ica l  a rea .

Guinet & Vassal fav o u red  the  concep t tha t  Acacia 
orig ina ted  in W est G o n d w a n a la n d  in a n  area  tha t  
ap p ro x im ates  to  the  a rea  p resen tly  o cc up ied  by C e n 
tral A m erica  ( f ro m  M exico to  Bolivia). In su p p o r t  o f  
this co n ten t io n  G uine t  & Vassal p o in te d  ou t tha t  
charac te rs  which are  absen t in th e  genus Acacia  itself 
in A m erica  are  nevertheless fo u n d  in indirectly 
rela ted genera. F or  exam ple ,  th e  fun d am e n ta l ly  
A u s t r a l i a n  e x t r a p o r a t e  p o l le n  ty p e  ( su b g e n u s  
Heterophyllum ) exists in som e S o u th  A m erican  
genera closely rela ted  to  Piptadenia, a n d  phyllodes 
are  present in som e S ou th  A m er ic an  species o f  
M im osa. These occurrences  were r eg a rd e d  by G uinet 
& Vassal as evidence tha t  the  A m er ic an  con tinen t 
co n ta in s  m ost o f  the ev o lu t io n a ry  p o ten t ia l  for  the 
cha rac ters  now fo u n d  in the  genus Acacia  and  
accords  with G u in e t ’s (1969) earlier  suggestion  tha t  
phyllodes an d  the  po llen  type c o m m o n ly  found  in 
subgenus  Heterophyllum  m a y  have o r ig ina ted  in 
South  A m erica  an d  tha t  A u s t ra l ia  was a secondary  
cen tre  o f  d eve lopm en t  a n d  d if fe ren t ia t io n .  H ow ever ,  
because o f  the  occurrence  in A u s t ra l ia  o f  phyllodes 
an d  the pollen type a l luded  to ,  it can  equally  well be 
a rgued  th a t  A us tra l ia  also co n ta in s  m ost  o f  the 
evo lu tionary  po ten t ia l  fo r  the  ch a ra c te r s  now  found  
in the genus Acacia  a n d  th a t  these  charac ters  
o r ig ina ted  in A us tra l ia .  G u ine t  & Vassal are  o f  the 
o p in io n  t h a t  s e c t io n  F ilicinae  o f  s u b g e n u s  
Aculeiferum  preserves the  m o rp h o lo g ic a l  cha rac ters  
closest to those  p o s tu la te d  as being ances tra l  in the 
genus. Section  Filicinae is poor ly  k n o w n  an d  m uch  
m ore  in fo rm a tio n  is requ ired .

The  ra inforest  areas  o f  the  w orld  were  previously 
m uch  m ore  extensive an d  d u r in g  the  P a leogene 
hum id  forests s tre tched  th ro u g h  m uch  o f  A m erica ,  
A fr ica ,  A ra b ia ,  Ind ia ,  M alaysia  a n d  A ustra l ia .  
Acacia  species a re  no t well rep resen ted  in ra in fo res t  
areas  at the present t im e an d  it is th o u g h t  th a t  this is 
p ro b ab ly  due to their  general in to le rance  o f  low light 
intensities. In the absence o f  an y  ind ica t ions  to the 
con tra ry ,  it seems reasonab le  to  a s sum e tha t  m e m 
bers o f  the genus have  always been s im ilarly  in to ler
an t o f  low light intensities. T he  Acacia  species which 
are  curren tly  the  m ost  successful in ra in fo re s t  areas 
are  the  cl im bers a n d  it ap p e a rs  as th o u g h  the  c l im b
ing habit  has enab led  species to  exploit  s itua tions  in 
forests where light pene tra tes  to  the  g ro u n d ,  for  ex
am ple  in clearings, on  the  b a n k s  o f  s t rea m s or on  
forests m arg ins ,  an d  reach an d  m a in ta in  a n  em ergent 
posit ion  in the  ca n o p y .  If, as  is co ns idered  likely, 
Acacia  o r ig ina ted  in low land  forests ,  it is suggested 
th a t  the ances tra l m em bers  were c l im bers  or lianes 
an d ,  this being the  case, m em bers  o f  \ixoio-Aculei
feru m  which were s im ilar  in som e respects  to  som e 
m em bers  o f  subgenus  Aculeiferum .

Taking  the A fr ican  species as a n  exam ple ,  a 
num ber  o f  the m em bers  o f  section  M onacanthea  su b 
genus Aculeiferum  a p p e a r  to  be  o b liga te  c l im bers  (A. 
lujae De W ild .,  A. kraussiana M eisn .  ex Benth .)  
while o thers  (A. brevispica  H a rm s ,  A . ataxacantha 
D C .)  occur as cl im bers in fo re s ted  a reas  or  as scan-
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dent sh rubs  or  even large sp read ing  shrubs in neigh
bouring w o o d lan d  o r  g rassland  areas. A. ataxacan
tha occurs as a cl imber in forests and  on forest 
margins, as a scandent sh rub  or  non-scanden t 
spreading sh ru b  in w o o d lan d  or  g rassland , but o n  o c 
casions it grows as a substan tia l  s ingle-stemmed tree  
up to 10 m high in sou the rn  A frica .  A. ataxacantha 
apparen tly  exhibits the evo lu tionary  potentia l tha t  
would have  been necessary for  a forest-dwelling 
climber to a d a p t  and  exploit the  new habi ta ts  created  
in su r round ing  g rass land  and  w ood land  areas as the 
forests re trea ted .

A. ataxacantha  and  the  o the r  climbers are  in 
variably a rm ed  with scattered  recurved non-s t ipu la r  
prickles bu t occas ional p lan ts  are entirely or a lm ost 
entirely u n a rm e d .  Som e species [A. caffra  T h u n b .)  
Willd., A . galpinii Burt Davy, A . polyacantha  W illd.] 
in sec t ion  A culeiferum  o f  su b g e n u s  A cu lei
ferum  which are  typically a rm ed  with prickles in 
pairs at the  nodes are  likewise som etim es una rm e d .  
In som e species (A. caffra) in section Aculeiferum  
occasional specimens are fo u n d  where a few i r regu 
larly scattered  prickles occur in addition  to the paired  
prickles a t the  nodes .  This illustrates the a p p a ren t  
ease with which scattered  or paired  prickles can be 
lost and  how  scattered  prickles could  give rise to 
paired or so li tary  prickles a t the  nodes or vice versa. 
Once aga in ,  the evo lu tionary  potentia l for such 
change is still ap p a ren t ly  present.  M em bers  o f  the 
American section Filicinae which Guinet & Vassal 
consider to  be ances tra l are  typically u n arm ed  but 
prickles cou ld  have been lost as indicated.

A lthough  subgenera  Acacia and Aculeiferum  sha re  
a co m m o n  geograph ica l  area  there  are fu n d am e n ta l  
differences between th e m , as indicated  by G uinet & 
Vassal, an d  they d o  no t ap p e ar  to  be closely related 
which suggests th a t  subgenus Acacia  did not arise d i 
rectly f rom  subgenus  Aculeiferum  o r  vice versa. F or  
example, the  co lp o ra te  pollen o f  subgenus Acacia 
with co lum ellae  is considered  unlikely to have devel
oped f rom  the  p o ra te  type w ithou t columellae . It 
seems m o re  likely, the re fo re ,  tha t  subgenus Acacia  
was derived f ro m  p ro to-Aculeiferum  ra the r  than  
from subgenus  Aculeiferum  itself. Subgenus H etero
phyllum  was possibly derived directly f rom  subgenus 
Aculeiferum  or ,  failing th a t ,  f rom  p r o to-Aculei
ferum.

It is difficult  to  specula te on  the identity o f  the  a n 
cestral prolo-Aculeiferum  except very generally. It is 
suggested tha t  the ances tra l m em bers  were cl imbers 
or lianes, ei ther u n a rm e d  o r  a rm ed  with prickles, 
with m any-juga te  b ip innate leaves. R obbertse’s (1974) 
findings suggest tha t  they  w ould  have possessed a 
paniculate f low ering system and  tha t  the flowers 
were pedicellate.  T he  trans i t ion  f rom  cap ita te  to 
spicate inf lorescences an d  vice versa appears  to  have 
occurred several times du r ing  the developm ent o f  the 
genus an d  there  is no  certa in ty  as to which cond it ion  
might be  cons idered  unspecia lized.

O UTLINE OF THE C R E T A C E O U S-Q U A T E R N A R Y  
HISTORY OF AFRICA

The present d is t r ibu t ion  patte rns  in Acacia in 
Africa have been de term ined  by events that lie deep  
in the pas t  but it is difficult  to assess, except very 
generally, the  effects  o f  past geological events o n  the  
flora o f  a con t inen t .  U n fo r tu n a te ly  the p lan t fossil 
record in A fr ica  is generally  p o o r  from  the Jurass ic  
until the  Q u a te rn a ry  (P lum stead ,  1969), largely 
because o f  the  uplift o f  the con t inen t following the 
break-up o f  G o n d w a n a la n d  an d  the  limited extent o f

low land  basins in which fossils were preserved. C o n 
sequently  little in fo rm a tio n  is ava ilab le  du r ing  the 
t im e that the ang iosperm s evolved an d  becam e d o m i
nant dur ing  the  C retaceous.  A ccord ing  to Axelrod  & 
Raven (1978), who p rovided  an excellent survey o f  
the late C re taceous  and  T er t ia ry  in A fr ica ,  the 
vegeta tion  o f  A frica since the m iddle  C re taceous  has 
been shaped  by diverse physical fac to rs ,  and  in its 
b roades t  fea tures  the vegetation h is tory  in A fr ica  has 
paralleled tha t  o f  o the r  aus tra l con t inen ts  which have 
rem a ined  relatively stable in la t i tude  since the 
C re taceous .  A  sum m ary  follows o f  the  m ore  im p o r 
tan t  fea tures  o f  the C r e ta c e o u s - Q u a te rn a ry  h istory 
o f  A frica ,  largely as outlined  by A xelrod  & Raven.

During the late C retaceous  and  Paleocene  (7 5 -5 5  
million years ago) A frica lay 1 5 -1 8 °  fu r the r  south  
than  at p resent.  Relief was relatively low and  a 
low land  ra inforest  s tretched from  coast to coast 
clo th ing nearly  all o f  A frica except pe rh a p s  for the 
so u th e rn  tip; the late C retaceous an d  P aleocene  r a in 
forest covered m uch  o f  N orth  A fr ica  which was then 
s i tuated  near  the e q u a to r  and  w hat is now  the S ahara  
desert.  This was a period o f  benevolence during  
w hich rains were reliable and  the w idespread  forests 
f lourished , a l though  even at this t ime isolated 
pocke ts  o f  ar id ity  are likely to have existed at the 
edge o f  the  tropics because o f  high p ressure  cells and  
in edaphically  dry sites in bo th  trop ical and  
te m p era te  zones (Axelrod, 1972). T he  sou the rn  part 
o f  the  con t inen t ,  which cam e under  the  influence o f  
the westerlies, p robab ly  had a cool wet cl imate 
(G o ldb la t t ,  1979). At this time all o f  the  tem pera te  
aus tra l  lands were covered with a dense Podocar- 
pu s-N oth ofagu s-eve rgreen dicot tem p era te  forest 
and  consequen tly  it is inferred  that a forest f lora  o f  
the  P odocarpus-N othofagus  type (N othofagus  was 
not necessarily present) p ro b ab ly  covered the 
so u the rn  tip o f  sou thern  A frica .  The  inferred  
d is tr ibu t ion  o f  vegetation in A fr ica  du r ing  the late 
C re ta c e o u s -P a le o c e n e  is i l lustrated by Axelrod  & 
Raven, Fig. 6 (1978) along with tha t du r ing  the late 
O lig o c e n e -e a r ly  M iocene, m id d le - la te  M iocene and  
Recent.

By the  close o f  the Cre taceous ,  A fr ica  was isolated 
f rom  Sou th  A m erica  and  In d ia -M ad ag ascar  an d  was 
su r ro u n d e d  by ocean . A lthough  direct m igra tion  o f  
plan ts  to  an d  from  Africa was restric ted  af te r  the 
m id -C re taceous ,  direct in te rchange  with South  
A m erica  was m uch  easier than  at present as the 
A tlan tic  was relatively shallow an d  n u m e ro u s  islands 
p rovided  stepping stones between the tw o con tinen ts  
(Raven  & A xelrod , 1974).

By the  close o f  the O ligocene, the A fr ican  pla te  
had  m oved  n o r th  to virtually its present posit ion . 
D uring the  late O lig o c en e -e a r ly  M iocene (3 0 -2 5  
million years ago) the low relief in A fr ica  was al tered 
by uplift accom pan ied  by w arp ing  (King, 1967), 
especially a long  the east coast,  an d  the present l a n d 
scape o f  the cont inen t s ta rted  to  take  shape .  Volcanic 
activity  s ta r ted  on a m a jo r  scale an d  the  East A fr ican  
rift valleys were in itiated. Uplift  b rough t  a cooler  
dr ier  c l im ate  and  the developm ent an d  sp read  o f  dry 
c l im ate  over trop ica l  A frica p ro b a b ly  began  near the 
close o f  the Oligocene a b o u t  27 m illion years ago 
(Axelrod ,  1972) and  has co n t in u ed  to the present as 
the  rift valleys con t inue  to grow  (Raven  & Axelrod , 
1974). The  fo rm a tion  o f  a volcanic field from  E th io 
p ia so u th w a rd s  dow n the rift valleys d u r in g  the M io 
cene increased the developm ent o f  ra in shadow s 
w hich in tu rn  b rough t  grea ter  d ro u g h t  an d  te m p e ra 
tu re  extremes.
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As a result o f  the Neogene t rend  to  a dr ier  c l im ate 
b rough t  on  by the general up lif t  o f  the  co n t in en t ,  
changes  in c ircu la t ion ,  an d  the resu ltan t  decrease  in 
m o is tu re ,  savanna  s ta rted  to  spread  a t the  expense o f  
ra in fo re s t  an d  the A frican  ra in fo res t  was p ro g re s 
sively im poverished .  The  deve lopm ent o f  rain- 
sh a d o w s  in the rift valleys favou red  the sp rea d  o f  
sa vanna  an d  then grassland ,  at first locally in small 
pa tches  b u t  then m ore  extensively as the  ra in shadow  
effect increased. By the mid M iocene low land  r a in 
forest is th o u g h t  to have had  only a p a tch y  d is t r ib u 
tion a long  the  n o r th e rn  par ts  o f  the east coas t ,  an d  it 
seems p ro b a b le  that a tem p o ra ry  dry  season d u r in g  
which little or no  rain fell was a l ready  evident in the 
M iocene .

By the  close o f  the O lig o c e n e -e a r ly  M iocene the 
vegeta tion  o f  A frica  h ad  assum ed a n ea r -m o d e rn  
aspect a l th o u g h  the  com posit ion  an d  d is t r ibu t ion  o f  
vegeta tion  d iffe red  in m any  im p o r ta n t  respects f rom  
tha t  o f  to d a y  (see A xelrod  & Raven, Fig. 6, 1978).

A fu r th e r  m a jo r  fac to r  tha t  a ffec ted  the  A fr ican  
f lo ra  was the developm ent o f  the cold Benguella c u r 
rent.  By the  early M iocene A n ta rc t ica  had  m o v e d  to 
its presen t posit ion  and  g lacia t ion  had  been in it ia ted .  
W hen  g lacia t ion  com m enced  in A n ta rc t ica  cold  
w ate r  s ta r ted  to b a the  the west coast o f  A fr ica  b r in g 
ing to it a dr ier  colder c l imate. A full ice sheet did not 
a p p e a r  until  the Pliocene a b o u t  5 million years ago  
an d  it w axed and  w aned  for 2 - 3  million years.  As the 
m a jo r  ice sheet spread  the Benguella cu rren t  increas
ed  in s treng th  and  becam e progressively colder b r in g 
ing with it increased d ro u g h t  to the  west coast o f  
trop ica l  A fr ica .  The  extensive P liocene ice sheet 
w ould  have  b rough t a m uch  dr ier  c l im ate  no t only to 
the  coast o f  west tropical A frica  but it m ay  possibly 
a lso  accoun t for the dry g lobal c l im ate in the  mid 
P liocene (Raven & A xelrod ,  1974).

As ar id i ty  spread and  a seasonally  dry  climate 
becam e estab lished ,  particularly  d u r ing  the  Pliocene 
as  the A n ta rc tic  ice cap developed , the  A fr ican  r a in 
forest con t inued  to  be m ore  an d  m o re  restr ic ted  in 
d is t r ib u t io n  and  im poverished an d  the taxa  c o m p ris 
ing the forests  becam e progressively m ore  d iscon 
tin u o u s .  T h e  s trengthening  high pressu re  systems 
b rough t a dr ier  c l im ate to the in te rio r  o f  A fr ica  and  
the  sp read ing  d rough t  tended  to  d is rup t an d  im 
poverish  the  A fr ican  flora, the  recurr ing  ar id i ty  in 
the  trop ics  d u r ing  successive periods  o f  ‘ice-age a r id i 
ty ’ resulting in increased selection pressure for 
d r o u g h t  resis tant taxa. As a consequence ,  ra in fo res t  
areas  were  replaced by savanna  and  g rass land ,  s a v a n 
n a  an d  grass land  by dry th o rn  scrub  and  dry  th o rn  
scrub  by semidesert and  desert vegeta tion .

The la ter  phases o f  this t rend  in the  P liocene p r o 
bably  resu lted  in the ap p e a ran c e  o f  local a reas  o f  
sem idesert,  but w idespread regional semideserts  and  
deserts  a re  appa ren tly  the consequence  o f  later 
phases o f  ‘ice-age a r id i ty ’. A cco rd ing  to  Quezel 
(1979), a desert cl imate was p ro b ab ly  in it ia ted  in the 
m a jo r  pa r t  o f  the S ahara ,  at least in the lower 
a l t i tud inal  zones, du r ing  the  P liocene.

T h r o u g h o u t  the Tertia ry  there  w as a sym m etrical 
d is t r ib u t io n  o f  climate and  vegeta tion  in the cen tra l 
tropical belt.  The present A fr ican  vegeta tion  shows 
m uch  g rea te r  a sym m etry  th a n  tha t  o f  the  early  to  la te 
T er tia ry  (see A xelrod & Raven, Fig. 6, 1978). W hite  
(1965) discussed the m a rk e d  diffe rences th a t  exist at 
present between the S udan ian  and  Z am bez ian  floris- 
tic d o m a in s .  The S udan ian  D o m ain  is m uch  drier  
th a n  the  Z am b ez ian  and  its g rea ter  ar id i ty  has been

largely responsible  for  the  im p o v e r ish m e n t  o f  its 
flora.

T h e  close o f  the P liocene a n d  the  early  Pleis tocene 
were charac ter ized  by m a jo r  up lif t ing  which raised 
the  in terior p la teaux  by over  1 700 m etres .  The  a lti
tude  o f  par ts  o f  easte rn  A fr ic a  has increased  by over
2 000 m etres ab o v e  that o f  the  M iocene  a n d  has 
b rough t  to  it a dr ier  c l im ate.  T he  P l io c e n e -P le is to -  
cene uplif ting  an d  associa ted  c lim atic  f luc tua tions  
favoured  local specia tion .

F luc tua tions  in the  Q u a te rn a ry  c lim ate  also h ad  a 
significant effect on  the  trop ica l  A fr ic an  ra in fo res t  
f lora ,  with the  d rier  per iods  being tim es  o f  ex t inct ion  
o f  taxa  requir ing  m o re  or  less co n t in u o u s ly  wet c o n 
ditions. Rain fo res t  ex panded  d u r in g  the  h u m id  in te r 
glacial periods an d  c o n t ra c te d  aga in  du r ing  the  dry 
glacial periods.  W ild  (1968) r ec o n s tru c te d  tentat ive 
vegeta tion m aps  o f  Z im b a b w e  show ing  how  the vege
ta t io n  w ould  have d if fe red  f ro m  th a t  o f  to d a y  i f  r a in 
fall decreased by 50%  o r  increased  by a b o u t  150% 
above  present levels. W ild  d e m o n s t r a te d  tha t  if  ra in 
fall increased by 150% ab o v e  presen t levels, Z im b a b 
wean forests tha t  are now  iso la ted  w o u ld  have been 
sufficiently w idespread  to  have been  in con tac t  with 
the  m ain  forest areas  o f  Zaire  a n d  W est A fr ic a  which 
w ould  explain why som e species in iso la ted  Z im b a b 
w ean forests  have  west A fr ican  aff in ities .  W ild sug
gested tha t  Q u a te rn a ry  p luvia ls  o f  only  50%  higher 
rainfall w ould  p ro b ab ly  have resu lted  in m o re  or  less 
co n t in u o u s  forest at lower a l t i tudes  th ro u g h  m uch  o f  
tropical A fr ica ,  but A xelrod  & R aven  (1978) c o n 
sidered this unlikely unless a  cons iderab le  a m o u n t  o f  
rain fell during  the presen t d ry  w in te r  season  so tha t  
the rainfall  was fairly  evenly d is t r ib u ted  th ro u g h o u t  
the  year,  a s i tua tion  which was itself  cons idered  u n 
likely because o f  the  s treng th  o f  the  then  prevailing  
anticyclonic c i rcu la to ry  systems. A xelrod  & Raven 
suggested tha t  the  p resen t links in fo res t  taxa  between 
the Zaire-W est A fr ica  an d  the relic forest pa tches in 
Z im babw e may d a te  f rom  the  early  M iocene .

Even during the  pas t 20 000 years the re  have been 
m a jo r  cl imatic changes over m u c h  o f  A fr ica  (Van 
Z inde ren  B akker,  1974) em phasiz ing  th a t  con t inued  
existence is no t  possib le  w ithou t  c o n t in u o u s  change.  
The tropical A fr ican  ra in fo res ts  c o n t in u e  to  con trac t  
rap id ly  as a consequence  o f  h u m a n  activities a n d  p r o 
bably  to  a lesser extent because  o f  c l im atic  changes.

It is against this b a c k g ro u n d  o f  c o n t in u o u s  change  
tha t  the present d is t r ibu t ion  o f  th e  Acacia  species 
m ust  be seen. Jus t  as the  present d is t r ibu t ions  d if fe r  
from  those  o f  the  pas t ,  so to o  will those  o f  the fu tu re  
d iffer  f ro m  those  o f  the p resen t.  Indeed ,  the  present 
conserva tion  s ta tus  o f  a n u m b e r  o f  species is u nce r 
ta in ,  especially o f  som e o f  the  endem ic  species with 
restricted d is t r ibu t ions  in the  H o rn  o f  A fr ica .

A NALYSIS OF THE A FRICAN A C A C IA  SPECIES

T he  n u m b e r  o f  species recorded  f ro m  each c o u n t ry  
in A frica  is ind icated  in T ab le  1, the  co un tr ies  co rres
po n d in g  with the usual polit ical b o u n d a r ie s  except 
th a t ,  for the sake o f  conven ience ,  the  te rr i to ry  o f  the 
A fa rs  an d  Issars has  been inc luded  with Som alia .  
Tab le  1 was com piled  f rom  d a t a  c o n ta in e d  in a c o n 
spectus o f  the  A fr ican  species (R oss,  1979) which was 
itself  based on  an e x a m in a t io n  o f  specim ens in 
several A fr ican ,  British an d  E u ro p e a n  h e rb a r ia  and  
on  in fo rm a tio n  co n ta in e d  in th e  reg ional  A fr ican  
floras .  T he  A fr ican  Acacia  species rem a in  in c o m 
pletely kn o w n  an d  n u m e ro u s  ta x o n o m ic  p rob lem s
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await e lucida tion ,  especially in north-eas t trop ical 
Africa. F o r  the  p u rpose  o f  Table  1 and  in the d iscus
sion which follows the  115 species accepted by Ross 
(1979) have  been taken  as the n u m b e r  o f  species for 
the con t inen t (this figure excludes A . macrothyrsa 
Harms which is now  considered (H unde ,  1979) to  be 
a synonym  o f  A . am ythethophylla  A. Steud. ex A. 
Rich.). T ax a  such  as A . farnesiana  (L.) W illd .,  which 
is not th o u g h t  to  be ind igenous,  an d  A. schlechteri 
Harms an d  A . andongensis Welw. ex Hiern , a b o u t  
whose precise taxonom ic  s ta tus  there  is some d o u b t ,  
have been exc luded  as have the A . erioloba  E. Mey x  
A. haem atoxylon  Willd. hybrid  and  other  hybrids ,  
A. purpurea  Bolle, A . mauroceana D C. and  A . calli- 
coma M eisn . ,  w hich  are nam es o f  uncerta in  ap p l ica 
tion, an d  A . sp. near  Senegal, A . sp. nea r  somalensis 
and others  w hich  are  insufficiently  know n. The 115 
species recognized  by no  m eans represent the final 
total n u m b e r  o f  species for the  cont inen t but this 
figure does serve as a basis, im perfect as it is, for  an  
analysis o f  the  A fr ican  species. Because o f  the v a r ia 
tion in the  size o f  ind iv idual countries  and  because no  
country has species evenly d is tribu ted  th ro u g h o u t  it,

the  n u m b e r  o f  species per coun try  is o f  som ew hat 
l im ited value alone. F u r the rm ore ,  the  d is tr ibu t ion  o f  
species within coun tr ies  in trop ical east,  sou th-east 
a n d  so u the rn  A fr ica  is far bet ter  d o cu m en te d  th a n  in 
a nu m b e r  o f  coun tr ies  in o ther  areas  o f  the con t inen t .  
H ow ever ,  despite  these l im ita tions and ,  a l though  
pe rh a p s  the  figures provided in T ab le  1 are  incorrect 
in som e details and  likely to  need a l te ra t io n  in the 
light o f  add i t iona l  in fo rm ation ,  it is believed tha t the 
overall p a t te rn s  tha t  emerge are sufficiently  accura te  
to  be o f  value.

E x am in a t io n  o f  Table 1 reveals, not surprisingly, 
tha t  the highest concen tra t ions  o f  species occur in 
coun tr ies  in tropical nor th -eas t ,  east an d  south-east 
Africa .  T he  figures suggest tha t there  is a tendency in 
m ost countries  in tropical no r th -eas t ,  east,  so u th 
east,  so u the rn  and  south-west A fr ica  for  subgenus 
Acacia  to  be p ro p o rt iona te ly  better  represen ted  than  
subgenus Aculeiferum, a l though  M o z a m b iq u e  is an 
obv ious  exception to this generaliza t ion ,  while in 
Zaire  and  in countries  to the north -w est  subgenus 
Aculeiferum  is o ften  numerically  as im p o r ta n t  as or

TABLE 1. — The representation o f  the Acacia  species within each African country

Country N o. o f  species in subgenus 
Acacia

N o. o f  species in subgenus 
Aculeiferum

Total no. ol

Morocco 2 0 2
Algeria 5 1 6
Tunisia 0 0 0
Libya 3 0 3
Egypt 7 3 10
Western Sahara 1 0 1
Mauritania 3 2 5
Senegal 5 4 9
Gambia 2 3 5
Guinea-Bissau 3 2 5
Guinea Republic 1 2 3
Sierra Leone 0 4 4
Mali 7 7 14
Liberia 0 2 2
Ivory Coast 5 8 13
Ghana 6 6 12
Togo 3 1 4
Benin (Dahom ey) 3 5 8
Upper Volta 4 3 7
Nigeria 8 10 18
Niger 6 6 12
Cameroon (British) 3 3 6
Cameroun (French) 2 3 5
Chad 3 2 5
Central African Republic 4 1 5
Sudan 19 12 31
Ethiopia 28 43 15
Somalia 18 14 32
Equatorial Guinea 0 1 1
Gabon 0 1 1
Congo Brazzaville 1 1 2
Cabinda 0 1 1
Zaire 11 13 24
Rwanda 6 3 9
Burundi 4 2 6
Uganda 18 9 27
Kenya 27 15 42
Tanzania 31 19 50
Angola 14 11 25
South West A frica/N am ibia 14 9 23
Zambia 16 13 29
Malawi 13 8 21
Mozambique 20 20 40
Botswana 18 12 30
Zimbabwe 
South Africa:

22 16 38

Transvaal 21 14 35
Orange Free State 4 2 6
Natal 13 8 21
Cape Province 8 3 11

Swaziland 12 6 18
Lesotho 1 0 1
Transkei 2 3 5
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even p ro p o r t io n a te ly  m ore  im p o r ta n t  than  subgenus  
Acacia  a l though  once again  the re  a re  a n u m b e r  o f  ex 
cep tions .  This ap p a ren t  p ro p o r t io n a l  p rep o n d e ra n ce  
o f  subgenus  Aculeiferum  in Zaire  and  par ts  o f  
trop ical west A frica m ay possibly be due  to  the  
p resence o f  extensive forested  areas  which c lim bing 
species in subgenus Aculeiferum  have been able to 
co lonize  bu t from  which subgenus Acacia  has been 
largely excluded.

T he  general d is t ribu t ion  o f  the genus Acacia  in 
A fr ica  a n d  an indication  o f  the c o n c en tra t io n  o f  
species over the d is t r ibu t ional  range is show n in Fig.
4. As in the  case o f  the in fo rm a tio n  in T ab le  1, Fig. 4 
is m ore  ac cu ra te  in som e areas  th a n  in o the rs  a n d  this 
uneven t rea tm en t  is a reflection o f  the  uneven 
know ledge  o f  the  genus over  its range  o f  d is t r ibu t ion .

T he  genus is widely d is t r ibu ted  over  the  con t inen t 
being absen t only f rom  the ex trem e n o r th e rn  p o r t io n  
o f  n o r th  A fr ica ,  part  o f  M a u r i tan ia  and  w estern  
S ah a ra  in West A frica ,  the vicinity o f  C ape  T o w n  in 
the  ex trem e south-w estern  tip o f  the con t inen t and  
f rom  par ts  o f  the west coast in S ou th  West A fr ica .*  
T un is ia  is the only political entity  on  the  con t inen t  in 
which no  indigenous Acacia  species are  fo u n d .  T he  
g rea test con c en tra t io n  o f  species occurs in trop ical  
east a n d  south -eas t  A frica  an d ,  as one  w ould  expect,  
fewest species occur  in desert regions to  the  n o r th  a n d  
sou th  an d  in the ra inforest  a reas ,  par t icu la r ly  in

"■Namibia

F ig . 4 .— T h e genera l d istribution  
o f  th e Acacia  species in A frica  
and an in d ica tion  o f  the co n 
cen tra tion  o f  sp ecies over the 
d istr ib u tio n a l range o f  the 
gen u s.

Zaire  and  in p ar ts  o f  trop ical west A fr ica .  A lthough  
the genus is so w idespread  a n d  fo rm s  such a c o n 
spicuous fea tu re  o f  the  landscape  over m uch o f  the 
con tinen t ,  the  n u m b e r  o f  species fo u n d  in A frica  is 
lower than  one might expect a n d  represen ts  less then 
one-sixth o f  the  n u m b e r  o f  species fo u n d  in 
A ustra lia .

H aving  no ted  the  d is t r ibu t ion  o f  the  genus as a 
whole in A fr ica ,  the  d is t r ib u t io n s  o f  subgenus  Acacia  
and  o f  subgenus  Aculeiferum  a re  now  exam ined  (see 
Figs 5 & 6). O f  the  115 species a c cep ted  fo r  A fr ica ,  52 
belong to  subgenus  Aculeiferum  a n d  63 to  subgenus 
Acacia.

It is at once ap p a re n t  tha t  the re  a re  significant d i f 
ferences in the d is t r ibu t iona l  ranges  o f  the  tw o sub
genera.  Subgenus  Acacia  ex tends fa r  fu r the r  nor th  
than  subgenus Aculeiferum  being fo u n d  for  the most 
part  as far n o r th  as 30° N la t i tu d e  except in Algeria 
and  M orocco  where  the  subgenus  occu rs  even fu rthe r  
no r th  and  in the Nile valley in E gyp t w here  a species 
occurs in the  Nile delta .  S ubgenus  Aculeiferum , on 
the  o ther  han d ,  does no t occur  m uch  n o r th  o f  20° N 
la titude except in Egypt a n d  m o re  par t icu la r ly  in the 
Nile Valley. In the  ex trem e so u th  o f  the  con t inen t 
subgenus Acacia  occurs to  within 100 km  o f  C ape  
T o w n  while subgenus  Aculeiferum  has no t  succeeded 
in pene tra t ing  the  sou th-w est tip o f  the  C a p e  P r o 
vince an d  is also absen t  f rom  the  h igh coun try  in 
Leso tho  an d  th e  easte rn  O ra n g e  Free State . Both 
subgenera  are  absen t f rom  par ts  o f  the  west coast o f
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Fig. 5 .— T he general distribution  
o f  subgenus Acacia in A frica  
and an in d ication  o f  the c o n 
centration  o f  species over the 
d istr ib u tion a l range o f  the  
subgenus.

South West A fr ica  bo rder ing  the A tlantic  O cean and  
from par t  o f  w estern M a u ri tan ia .  A lthough  the  range 
of d is tr ibu t ion  o f  som e individual species in subgenus 
Aculeiferum, for  exam ple  A . ataxacantha, is almost 
as extensive as tha t  o f  som e o f  the m ore  w idespread  
species in subgenus Acacia  such as A . sieberana D C. 
(see Fig. 7), the  to ta l  d is t r ibu t ional  range o f  subgenus 
Acacia grea tly  exceeds th a t  o f  subgenus Aculeiferum. 
The fact th a t  subgenus  Acacia  enjoys a wider range 
of d is t r ibu t ion  on the con tinen t th a n  does subgenus 
Aculeiferum suggests tha t  the fo rm er  has been ab le  
to occupy h ab i ta ts ,  particu larly  the harsh  h ab i ta ts  in 
the central S a h a ra  and  the  high co u n try  o f  Leso tho , 
from which subgenus Aculeiferum  has been excluded. 
Most (? all) m em bers  o f  subgenus Acacia  are po ly 
ploid while those  o f  subgenus Aculeiferum  are d ip 
loid and  the  possibility exists tha t  po lyploidy has c o n 
ferred grea ter  genetic plasticity on  subgenus Acacia  
which has enab led  m em bers  o f  the subgenus to  suc
cessfully occupy  a g rea ter  diversity o f  hab ita ts .  O n 
the other h a n d ,  how ever,  som e o f  the climbing spe
cies in subgenus  Aculeiferum  have been successful in 
the forested areas  o f  the  con t inen t ,  particularly  in 
Zaire and  in p ar ts  o f  tropical west Africa,  in which 
subgenus Acacia  is not represented .  It would  appear  
that the c l im bing hab i t ,  which is unknow n  in su b 
genus Acacia, has  enabled  m em bers  o f  subgenus 
Aculeiferum to  exploit s ituations in forested areas  
where light pene tra tes  to the g ro u n d .  Subgenus 
Acacia is a p p a ren t ly  absent f ro m  Liberia, Sierra

Leone, G a b o n ,  E qua to r ia l  G u inea  and  the  densely 
forested areas  in Zaire.

A par t  from  the exceptions no ted  above ,  the d is t r i
b u t io n  o f  species in subgenera  Acacia  and  Aculei
ferum  over the rem ainder  o f  the con t inen t is roughly  
sim ilar a l though  the nu m b e r  o f  species in individual 
areas  within each subgenus varies. T he  highest c o n 
cen tra t ion  o f  species in bo th  subgenera  occurs  in 
tropical east an d  south-east Africa.

T he  p a t te rn  o f  d is tr ibu t ion  exhibited  by A . sieber
ana (see Fig. 7) is fairly represen ta tive  o f  th a t  show n 
by a nu m b e r  o f  w idespread species in b o th  su b 
genera ,  ex tending  from  Senegal in the  west to the 
S u d an  or  E th iop ia  in the nor th -eas t  and  d ow n  t ro p i 
cal east A fr ica  th rough  Kenya, U g a n d a  and  T anzan ia  
skirting a ro u n d  the forested  areas o f  cen tra l Zaire  
with one  arm  swinging w estwards th ro u g h  Z am b ia ,  
sou th -eas t  Zaire ,  Z im babw e an d  B o tsw ana  to  A ngo la  
an d  n o r th e rn  South  West A fr ica  an d  a n o th e r  a rm  
co n t in u in g  sou thw ards  th rough  M o z am b iq u e ,  the 
T ransvaal  and  Swaziland into  N ata l.  T he  tw o a rm s 
o f  d is t r ibu t ion  a p p ro x im a te  roughly  to the  t e m p e ra 
ture  and  ra infa ll  belts.

T h e  d is t r ibu t ion  o f  species within som e o f  the  in 
dividual coun tr ies  is now  considered in m o re  detail .

T w o  species, bo th  m em bers  o f  subgenus  Acacia, 
have been recorded  from  sou thern  M o ro cc o  in the 
ex trem e north-w est o f  the con t inen t ,  nam ely ,  A.
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Fig. 6 .— The general distribution 
o f  subgenus Aculeiferum  in 
Africa and an indication of  
the concentration o f species 
over the distributional range 
o f  the subgenus.

seval Del. an d  A . gummifera  Willd. While A . seyal is 
widely d is t r ibu ted  in A fr ica ,  A. gum m ifera  is e n 
dem ic in M o ro cc o  and  has a very restric ted d is t r ib u 
tion  w ith in  the coun try .  M o ro cc o  is the only  co u n try  
in no r th  or  west A frica ,  which has an  endem ic  Acacia  
species. A lth o u g h  A. gum m ifera  is ad a p te d  to a 
M e d ite rran e an  cl imate Quezel (1979) considered  it to 
be o f  tropical origin and  represent a ‘d if fe ren t ia ted  
vestige’ which has been ‘in s i tu ’ since the P leis tocene. 
A . gum m ifera  is most closely allied to the trop ica l  
an d  w idespread  A. nilotica (L.) Willd. ex Del. an d  
possibly arose  f rom  A. nilotica  s tock that becam e 
iso la ted  as a result o f  cl imatic vicissitudes which have 
largely e l im inated  the trop ical element f ro m  M e d i te r 
ranean  A frica .

T h e  n o r th e rn  limit o f  Acacia  in L ibya an d  Algeria 
c o r re sp o n d s  with the n o r the rn  limit o f  d is t r ibu t ion  o f  
A . tortilis  (Forssk .)  H ay n e  subsp . raddiana  (Savi) 
B renan . T he  S ah ara  is inhab ited  by very few Acacia  
species a n d ,  accord ing  to  Quezel (1979), the evidence 
indicates tha t  they  pene tra ted  in to  the  S a h a ra  only at 
the  end  o f  the last pluvial, p robab ly  af te r  several 
p rev ious phases o f  extension,  but did no t  reach the 
M e d ite r ran e an  regions because o f  their the rm al  
d em an d s .

In Egypt most species occur in a zone  a long  the  
Nile River with fewer species occurring  in the  a d j a 
cent desert areas. A . nilotica follows the course  o f  the 
Nile in to  the  delta  itself.

T h ir ty -one  species, n o n e  o f  w hich  is endem ic, 
occur in the  S u d an .  T h e  highest co n c en tra t io n  o f  
species occurs in the  sou th -eas t  w here  the  te rr ito ry  
ad jo ins  E th io p ia ,  K enya a n d  U g a n d a ,  an d  the 
nu m b e rs  decrease  qu ite  sha rp ly  in the south-w est ,  
central and  n o r th e rn  areas .  T h e  genus is very poorly  
represen ted  in the  no r th -w e s te rn  p o r t io n  o f  the  c o u n 
try.

E th iop ia ,  w ith its diversified  to p o g ra p h y ,  has 43 
species, the  second  highest n u m b e r  a m o n g  the A fr i
can countr ies .  In a d d i t io n  to  being rich in species, 
E th iop ia  is an  im p o r ta n t  a rea  o f  specia tion  for 
Acacia, each subgenus hav ing  th ree  endem ic species. 
A m ong  the  endem ics a re  A. walwalensis Gilliland 
an d  A . pseudonigrescens B renan  & J .  H . Ross, two 
very d istinctive species con f ined  to  the  O gaden .  The 
highest n u m b e r  o f  species occurs  in the  north-eas t 
ad jacen t  to the  Red Sea, but the  H a r a r  P rov ince  and 
O gaden  are  a lso  rich in species. A . reficiens W aw ra  
has a very d is junc t d is t r ibu t ion  (see Fig. 8) : subsp. 
misera (Vatke) Brenan occu rring  in nor th -eas tern  
U g a n d a ,  so u th -e a s te rn  S u d a n ,  K enya ,  easte rn  
E th io p ia  an d  S om alia  a n d  subsp . reficiens occurring 
in sou th-w estern  A ngo la  an d  n o r th e rn  South  West 
A fr ica ,  the species p rov id ing  a g o o d  exam ple  o f  the 
well know n  d is t r ibu t iona l  d iscon tinu i ty  between the 
m ore  ar id  areas  o f  S ou th  West A fr ic a  a n d  the  n o r th 
east H o rn  o f  A fr ica .  V erdcour t  (1969) a n d  De W inter  
(1971) p rovided  exam ples o f  d is junc t ions  in o ther



J. H. ROSS 399

genera an d  families which furnish evidence o f  a 
former ar id  co rr id o r  across the  continen t from  the 
north-east to  the  sou th-w est .  C o n d i t io n s  for direct 
migration were p ro b ab ly  best w hen arid phases o f  the  
Pleistocene were at a m ax im u m  and  distances b e t
ween the a r id  zones were least or possibly when a 
continuous arid  belt extended across  A frica from  the 
north-east to  the sou th-east.  The d is t r ibu t ion  o f  A . 
stuhlmannii T au b .  p rov ides  a less ex trem e exam ple 
of the d is junc t d is t r ibu t ion  il lustra ted  by A . reficiens, 
while som e species have a m ore  o r  less co n t in u o u s  
distribution f ro m  the  nor th -eas t  to the south-west .

Somalia  has a rem arkab le  f lora  and  the Acacia 
species a re  no  exception .  A lthough  only  32 Acacia  
species have been recorded f ro m  Som alia ,  nine are 
endemic (seven in subgenus Aculeiferum  and  tw o in 
subgenus Acacia). Som alia  has been an im p o r ta n t  
centre o f  specia tion  in the ‘A . Senegal (L.) Willd. 
complex’ w here  six very distinctive endem ic taxa 
have arisen , nam ely ,  A . ankokib  C h iov .,  A. cara- 
niana C h io v . ,  A . cheilanthifolia  C h iov .,  A . ogaden- 
sis C h iov . ,  A . somalensis V atke and  A . sp. near A . 
somalensis. A . zizyphispina  C h io v . ,  an o th e r  m em ber  
of the ‘A . Senegal co m p le x ’, a l though  not endem ic in 
Somalia itself , has a very restricted d is t r ibu t ion  in 
southern S om alia  and  in the  O gaden  in E th iop ia .  A . 
bricchettiana C hiov . (subgenus Acacia) is similarly 
confined to  the  O gaden  region in Som alia  and  E th io 
pia. Several o th e r  species, for  exam ple  A . condylo- 
clada C h io v . ,  yet an o th e r  m em ber  o f  the  ‘A . Senegal 
complex’, a n d  A . edgeworthii T . A nders ,  (subgenus 
Acacia) a re  confined  to  E th iop ia ,  S om alia  and  the  
Northern F ro n tie r  P rovince o f  Kenya (A . edge- 
worthii a lso  occurs on  S ocotra) ,  while A . turnbul- 
liana B renan  is c o n f ined  to  S om alia  a n d  the  N o r th e rn  
Frontier P ro v in ce  o f  Kenya. A . leucospira B renan, 
another endem ic ,  is a very distinctive species with 
minute la terally  com pressed  leaflets which are  rem i
niscent o f  those  o f  A . haematoxylon  in sou thern  
Africa (see Fig. 9). Small la terally com pressed leaf
lets are u n k n o w n  elsewhere am ongst  the A fr ican  
species bu t A . leucospira  and  A . haematoxylon  a re

no t closely related. The  H o rn  o f  A fr ica  has been an 
im p o r ta n t  centre  o f  specia tion  in Acacia.

Kenya, with 42 species, has only one endem ic spe
cies, nam ely ,  A . thomasii H a rm s ,  a m e m b er  o f  the 
‘A . Senegal co m p lex ’, while A. paolii C h iov .  subsp. 
paucijuga  B renan  is endem ic in the nor th -w est  o f  the 
co u n try .  The  poverty  o f  endem ism  in K enya is in 
m a rk e d  con tra s t  to  Tanzan ia .  The  d is t r ibu t ion  o f  
Acacia  in Kenya accord ing  to  the provinces recog
nized in the  F lo ra  o f  Tropical East A fr ica  is as fo l
lows: K l ,  N o rth e rn  F ron tie r  : 26 species; K2,

F ig . 9 .— T he k n ow n  d istr ibu tions o f  Acacia leucospira and A. 
haematoxylon.
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T u rk a n a  : 18 species; K3, Rift Valley : 15 species; K4, 
C e n tra l  : 23 species; K5, N yanza  : 12 species; K6, 
M asai : 19 species; K7, C oast : 23 species. These  
figures il lustrate  the richness o f  the  N o r th e rn  F r o n 
tier  P rov ince ,  m ainly because o f  the  presence the re  o f  
the  Som ali e lement,  the central an d  C oas ta l  P r o 
vinces, and  the relative pover ty  o f  western  Kenya.

U g an d a ,  with 27 species, has fa r  fewer species th a n  
ei ther Kenya or T an z an ia  and  the  rela tive pover ty  
evident in western Kenya is again  evident over  m uch  
o f  U g an d a .  The  d is t r ibu t ion  o f  Acacia  in U g an d a  
acco rd ing  to the provinces recognized in the  F lo ra  o f  
T rop ica l  East A fr ica  is as  follows: U l ,  N o r th e rn  : 24 
species; U2, W estern  : 11 species; U3, E astern  : 16 
species; U4, B uganda : 13 species. T h e  N o r th e rn  
P rovince which is well w ate red  in the west is by far 
th e  richest province .

T an z an ia ,  w ith 50 species, has s ignificantly  m ore  
species th a n  any o ther  c o u n t ry  an d  bo th  subgenera  
Acacia  an d  Aculeiferum  a re  best rep resen ted  in T a n 
zan ia .  In add i t ion ,  ten o f  the  species, th ree  in s u b 
genus Aculeiferum  an d  seven in subgenus  Acacia, a re  
endem ic  in T an z an ia .  T he  d is tr ibu t ion  o f  Acacia  in 
T a n z a n ia  accord ing  to  the  provinces in the  F lo ra  o f  
T ro p ica l  East A fr ica  is as follows: T l ,  Lake : 23 spe
cies; T2, N o rth e rn  : 28 species; T3, T a n g a  : 28 spe
cies; T4, W estern  : 29 species; T5, C en tra l  : 27 sp e 
cies; T 6 , E as tern  : 21 species; T7, S o u thern  H ig h 
lands : 14 species; T8, S ou thern  : 16 species. These 
figures illustrate  the relative poverty  o f  Acacia  
species in the  S ou thern  H igh lands  an d  S ou thern  
P rov ince  in contras t  to the  rem a inder  o f  the  coun try  
over which the species are  fairly evenly sp read .  T a n 
zan ia  has been an  im p o r ta n t  cen tre  o f  spec ia tion  in 
the  ‘A . drepanolobium  H a rm s  ex S jostedt c o m p le x ’, 
a com plex  o f  species w ith characteris tica l ly  en larged 
s t ip u la r  spines (‘an t-ga lls ’). In ad d i t io n  to the w ide
sp rea d  A . drepanolobium , six species with enlarged 
s t ip u la r  spines, nam ely  A . bullockii B renan , A . burt- 
tii Bak. f.,  A . erythrophloea  B renan , A. malacoce- 
phala  H a rm s ,  A. mbuluensis B renan  and  A . pseu do
fistu la  H a rm s ,  are  endem ic in T an z an ia  a n d  tw o  o f  
them , A . bullockii an d  A . erythrophloea, a re  
endem ic  in the W estern P rovince.  The  W este rn  P r o 
vince is ou ts tand ing  on account o f  the n u m b e r  o f  
endem ics  fo u n d  within it: seven o f  the ten endem ic  
Acacia  species in T an z an ia  are  found  w ith in  the 
W es te rn  P rovince a l though  only  the ab o v e  two 
species are  confined  to it. A . taylorii B renan  & Exell,  
a  m e m b e r  o f  the ‘A . pennata  c o m p le x ’ with scattered  
recurved  prickles, is endem ic a long  the coas t  in the 
S o u th e rn  P rovince tow ards  the M o z a m b iq u e  bo rd e r ,  
A . tephroderm is Brenan in the  sam e com plex  is 
endem ic  in the Eastern  P rov ince  a n d  A. latistipulata  
H a rm s ,  yet an o th e r  m em ber  o f  the com plex ,  occurs 
f ro m  centra l T an z an ia  to cen tra l M o z am b iq u e .  A. 
ancistroclada  B renan, a l though  not endem ic  in T an-  
zanzia  itself , has a restric ted d is t r ibu t ion  in n o r th 
east T an z an ia  and  south-east Kenya. A . stuhlmannii 
has a d isc o n t in u o u s  d is t r ibu t ion  being recorded  f ro m  
E th io p ia ,  Som alia ,  Kenya and  n o r th e rn  a n d  cen tra l 
T a n z a n ia  in the nor th  and  from  Z im babw e,  
B o tsw ana  and  the T ransvaal  in the  sou th .

Z aire  illustrates very well the  po in t  m a d e  earlier 
th a t  Acacia  species are  no t spread  un ifo rm ly  
th r o u g h o u t  a coun try .  T w en ty -fo u r  species are  
rec o rd e d  from  Zaire  but the great m a jo r i ty  are  c o n 
fined to the m ainly w o oded  g rasslands o f  the U bangi-  
Uele, Lac Albert,  Lacs E d o u a rd  et Kivu, Bas- 
K a ta n g a  and  H a u t-K a tan g a  regions (ph y to g eo g rap h -  
ical regions used in Flore d u  C o n g o ,  du  R w a n d a  et du

F ig . 10 .— T he kn ow n d istr ib u tion s o f  Acacia lujae and A . kraus- 
siana.

Burundi)  in the  n o r th ,  no r th -e as t ,  east an d  south-east 
respectively. Only  fou r  species, A . kamerunensis 
G an d o g e r ,  A . ciliolata  B renan  & Exell, A. pentagona 
(Schum ach .)  H o o k .  f. an d  A . lujae, all climbing 
species in subgenus  Aculeiferum , occur  in the Fores- 
tier  C entra l region. A. lujae is the  on ly  endemic 
Acacia  species in Zaire .  A . lujae  seems m ore  closely 
rela ted  to  A . kraussiana, w hich  is endem ic  a long  the 
coast in so u the rn  M o z a m b iq u e  an d  N ata l and  from 
w hich it is sep ara ted  by a wide in te rval ,  th a n  it is to 
any m em bers  o f  the  ‘A . pennata  co m p le x ’ (see Fig. 
10).

Acacia  is very poo r ly  rep resen ted  in C o n g o  Brazza
ville, C a b in d a ,  G a b o n  an d  E q u a to r ia l  G u inea ,  the 
sole m em ber  o f  the  genus in each  o f  the last three 
countries  being a cl im bing  m e m b e r  o f  subgenus  Acu
leiferum. In con tra s t  to trop ica l  east A fr ica ,  the 
genus is generally  poorly  rep resen ted  in tropical west 
A frica.

M oz am b iq u e ,  with 40 species, has  only  one  e n d e m 
ic species, nam ely  A . torrei B renan ,  a m e m b er  o f  the 
com plex with g la n d u la r  g lu tinous  pods  which is 
cen tred  on the T ra n sv a a l  in S ou th  A fr ica .  A lthough  
not endem ic in M o z am b iq u e  itself, a n u m b e r  o f  other 
species occu rring  in M o z a m b iq u e  have restr ic ted  dis
t r ibu t ions  ou ts ide  the  co u n t ry .  A . latistipulata  and 
A . kraussiana have  a lready  been a l luded  to  but 
a n o th e r  exam ple  is A . eriocarpa  B renan  w hose distri
b u t io n  extends f rom  M o z a m b iq u e  in to  easte rn  Z a m 
bia and  cen tra l an d  western Z im b a b w e .  It is not clear 
w he the r  o r  no t A . rovum ae  Oliv. occurs  in M ozam 
b ique as the re  are  no def in i te  records  o f  the species 
f ro m  the te rr i to ry .  T h e  type locali ty  o f  A . rovumae 
was given as ‘R o v u m a  B ay’ w ithou t an y  ind ica t ion  of 
w he the r  it w as collected f ro m  the  n o r th  o r  sou th  side, 
crucial in fo rm a tio n  as the  R o v u m a  river fo rm s the 
b o u n d a ry  between M o z a m b iq u e  a n d  T an z an ia .  The 
absence o f  any  defin ite  records  o f  the  species from  
M o z am b iq u e  suggests tha t it does no t occur in the 
terr itory .  T he  d is tr ibu t ion  o f  Acacia  in M o zam bique  
accord ing  to  the provinces recognized  in F lora



J. H. ROSS 401

Zam besiaca is as follows: Niassa : 22 species; 
Zam bezia  : 16 species; Tete : 21 species; M anica  e 
Sofala : 20 species; Sul do  Save : 17 species; Lourenco 
M arques : 23 species. The  highest num bers  o f  species 
occur in the  ex trem e no r th  and  south o f  the co u n try  
and in the Tete province.

O f  the  38 species occurring  in Z im babw e only A . 
chariessa M ilne-R edhead ,  which is almost always 
found on serpen tine  soils, is endemic. V egetation 
growing on  serpentine  soils o f ten  shows s tunting or  
depaupera t ion  (W ild, 1974) and  A . chariessa o f ten  
looks superfic ially  like a d im inutive  form  o f  the 
widespread A . ataxacantha, a l though  differing f rom  
it in several significant respects. The d is tribu tion  o f  
Acacia species in Z im babw e accord ing  to  the p ro v 
inces recognized in F lo ra  Z am besiaca  is as follows: 
North : 19 species; East : 17 species; C entra l  : 15 sp e 
cies; W est : 27 species; Sou th  : 27 species. The  g rea t
est num bers  o f  species occur in the  sou th  and  west, 
the n u m bers  there  being increased by the presence o f  
several m em bers  o f  the com plex with g landu la r  
glutinous pods ,  nam ely  A. borleae Burtt Davy, A. 
exuvialis V e rd o o rn ,  A. nebrownii Burtt Davy an d  A. 
permixta B urtt  Davy, and  species such as A . erioloba
E. Mey. an d  A . luederitzii Engl,  which favour  dry 
woodland an d  often  occur on  the K alahari sands.

No endem ic  species occur in Z am b ia ,  Malawi o r  
Botswana. The  sou the rn  p rovince o f  Z am bia ,  which 
to some extent represents  a n o r th e rn  extension o f  the 
western p rov ince  o f  Z im babw e,  is by  far the richest 
province, while the western p rovince with only six 
species is the  poores t .  The no r th  and  south-east p r o 
vinces o f  B o tsw ana  each have 23 species but the 
genus is poo r ly  represented  in the arid  south-west 
province w here  on ly  9 species occur.

The highest nu m b e r  o f  species in South  West 
Africa occurs  in the  north-w est and  the highest 
number in A ngo la  in the south-west in the Huila ,  
Mossamedes and  Benguela Districts. Tw o o f  the 23 
species in S ou th  West A fr ica ,  nam ely  A. montis-usti 
Merxm. & Schreiber  and  A . robynsiana M erxm . & 
Schreiber, a re  endem ic in the  north-west and  tw o o f  
the 25 species in A ngo la ,  A. antunesii H arm s  and  A. 
quintanilhae T o rre ,  are  endem ic in the south-west .  
While bo th  endem ics in Sou th  West Africa are  
members o f  subgenus Aculeiferum, the endemics in 
Angola bo th  belong  to subgenus Acacia. In add i t ion  
to these endem ics with n a r ro w  d is tribu tional ranges, 
A. hebeclada DC. subsp.  tristis Schreiber is conf ined  
to much the  sam e a re a  in nor th-w estern  South  West 
Africa and  south-w estern  A ngo la .  Reference has 
already been m ade  to  the  d iscon tinuous  d is tribu t ion  
shown by A . reficiens but A . mellifera (Vahl) Benth. 
subsp. mellifera  a lso has a d isjunct d is tr ibu t ion  
occurring in n o r th e rn  S outh  West A frica  and  so u th 

western A ngo la  (M ossam edes an d  Benguela Dis
tricts) in the  south  and  in T anzan ia  and  terr itories to  
the  no r th .  The  n u m b e r  o f  Acacia species in A ngola  
falls away from  the south-west to the n o r th  an d  east 
par t icu la r ly  tow ards  the forested  areas  in the  nor th  
a l though  A . welwitschii Oliv. subsp . welwitschii is 
endem ic  in n o r th e rn  A ngola .  S outh-w estern  A ngola  
and  no r th -w este rn  South  West A fr ica  (with the 
exception o f  a na rrow  strip a long the coast f rom  
which the genus is absent)  ap p e ar  to be one  o f  the 
m ore  im p o r ta n t  centres o f  specia tion in Acacia  in 
sou the rn  trop ical Africa.

The  sou the rn  limit o f  d is tr ibu t ion  o f  the genus in 
A fr ica  occurs  in the C ape  P rovince in S ou th  A frica  
a nd ,  as one  w ould  expect, the n u m b e r  o f  species in 
S ou th  A fr ica  declines rapidly to  the  sou th  p a r t icu la r 
ly along the  east coast.  T w en ty -one  species, all o f  
which occur  in Z u lu land  and  T o n g a lan d  in the  no r th ,  
a re  recorded  f rom  N atal.  H owever,  im poverishm ent 
to  the sou th  in N ata l is fairly rap id  as a n u m b e r  o f  
species reach their  sou thern  limit o f  d is t r ibu t ion  in 
N ata l .  O f  the twenty-one species which occur in 
T o n g a lan d  and  Z u lu land  in the n o r th ,  only  th irteen 
occur  sou th  o f  the  Tugela River, a n d  o f  these th ir teen  
only five species extend south  o f  the U m ta m v u n a  
river into T ranske i .  The num ber  o f  species in N atal 
also falls aw ay fairly rapidly with increasing a lti tude  
to w ard s  the interior and  the w idespread  A . karroo  
H ayne is the  only species in Lesotho. T he  m a jo r i ty  o f  
species in Swaziland occur in the lowveld in the  east 
with fewer species in the higher areas. The  T ransvaa l ,  
w ith  35 species, has the highest n u m b e r  o f  species o f  
all o f  the provinces in South  Africa.  O nce aga in ,  the 
m a jo r i ty  o f  species occur in the lowveld in the east 
and  in the  no r th  with fewer species occurr ing  in the 
highveld region with its colder  w inters.  A n u m b e r  o f  
species favouring  sandy soils occur in the  western 
p o r t io n  o f  the province. T he  com plex o f  species with 
g landu la r  g lu tinous  pods appears  to  be cen tred  in the 
T ransvaa l  where six o f  the seven species within the 
com plex are  fo u n d .  Only A. torrei, which is endem ic 
in M o z am b iq u e ,  is absent.  Eleven species o ccur  in the 
C ape  P rov ince  one  o f  which, A . redacta  J . H. Ross, 
is endem ic. A. redacta is an  extremely interesting 
species in m any  respects showing no  close affin ity  
with any  o th e r  species and  the  possibility  exists tha t it 
is not an Acacia  at all but is referab le  to  a new m ono-  
typic genus. A lthough  not con f ined  to  the n o r th e rn  
C ape ,  A . haematoxylon  has a restricted d is tr ibu t ion  
ou ts ide  the province occurring  in the  ex trem e so u th 
west o f  Botsw ana  and  in the eastern po r t io n  o f  South  
West A frica ,  while th e /4 ,  erioloba  x  A . haem atoxy
lon hybrid is confined  to  the n o r th e rn  C ape .  Acacia 
is best represen ted  in the n o r th e rn  C a p e  on the 
Kalahari sands  and  only  A. karroo  is c o m m o n  over 
m uch  o f  the  sou thern  and  western po r t io n  o f  the 
province.

TABLE 2 .— The countries within which endemic Acacia  species occur and the number o f  endemic species within each country

Country No. o f  species in subgenus 
Acacia

N o. o f  species in subgenus 
Aculeiferum

Total no. of

Morocco 1 0 1
Ethiopia 3 3 6
Somalia 2 7 9
Zaire 0 1 1
Kenya 0 1 1
Tanzania 3 10
Angola 2 0 2
South West A frica/N am ibia 0 2 2
Mozambique 1 0 1
Zimbabwe 0 1 1
South Africa-Cape Province 1 0 1
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Fig. 11 .—The distribution o f  the narrow endem ics within F ig . 12 .— The distribution o f  the narrow endem ics within
subgenus Acacia referred to in Table 2. subgenus Aculeiferum  referred to in Table 2.

T h e  countries  in which endem ic species occur  and  
the  n u m b e r  o f  endemics recorded  within each  are 
given in T ab le  2.

Because o f  the var ia t ion  in the  size o f  ind iv idual 
coun tr ies  an d  because no co u n try  has an  even spread  
o f  endem ism , the nu m b e r  o f  endem ic species per 
co u n t ry  is o f  limited value a lone .  For exam ple ,  T a n 
zan ia  with ten endem ic species ou t o f  a to ta l o f  fifty 
species has a g rea ter  nu m b e r  o f  endem ics th a n  
Som alia  with nine endem ics o u t  o f  a to ta l o f  32 
species, bu t the p ro p o r t io n  o f  endem ics in S om alia  is 
g rea ter .  H ow ever,  despite the  lim ita t ions,  the  in fo r 
m a tio n  in Table  2 is nevertheless fairly instructive.

T able  2 show s that the  highest n u m b e rs  o f  endem ic  
species occur in T anzan ia ,  S om alia  and  E th io p ia  in 
trop ical east and  nor th-eas t  A fr ica .  In terestingly, the 
highest nu m b e r  o f  endem ic species in subgenus  
Acacia  occur  in T an z an ia  while the highest n u m b e r  
o f  endem ics in subgenus Aculeiferum  occur in 
S om alia .  M orocco  is the only coun try  in n o r th  or 
west A frica  which has an endem ic species. A lthough  
the  S udan  has one m ore species th a n  Som alia ,  the 
S u d an  has no  endem ic species while S om alia  has 
nine, a n d  E th iop ia  with one m ore  species th a n  Kenya 
has  six endem ics and  Kenya only one.  T he  d is t r ib u 
t ion  o f  the na r row  endem ics within each subgenus  
referred  to in Table  2 are  illustrated  in Figs 11 an d  12.

T he  endem ism  in the genus Acacia  in A fr ica  is 
show n  in T ab le  3.

The  high p ro p o r t io n  o f  species endem ic  in one 
coun try  in con tras t  to  the  m uch  low er figures for 
those species endem ic in tw o o r  th ree  countries 
emphasizes the preva lence o f  species with narrow  
ranges.

It is instructive to  briefly c o m p a re  the  d is tribution  
o f  the A frican  Acacia  species in Fig. 4 with the 
phy togeograph ica l  regions o f  A fr ica  (see Fig. 13). 
Fig. 13 is a slightly sim plified  version a d a p te d  from 
the  scheme accepted  by B renan  (1979) which was 
itself based  on  the  earlier  w orks  o f  W ickens (1976), 
W hite (1965) an d  C h a p m a n  & W h ite  (1970). W ickens 
(I.e.) recognized eight Regions in A fr ica ,  th ree  o f  
which were themselves divided in to  dom ains .

The S ud an o -Z a m b e z ia n  Region, which is ch a rac 
terized by a s trong  seasonal c l im ate ,  co r responds  to 
the tropical sa vanna  and  is by far  the  largest Region 
in A frica  ex tending  n o r th  a n d  sou th  o f  the  equa to r  
but physically co n t in u o u s  by a relatively n a r ro w  c o n 
nection in east A fr ica .  T o  the  n o r th  it is b o u n d ed  by 
the deserts and  semideserts o f  the  S ah a ra ,  in the cen
tre  it c ircum scribes the limits o f  the  forests  o f  the 
G u in eo -C o n g o  Region, an d  in the  sou th  it extends to 
the  deserts an d  semideserts o f  the  K aroo  Namib 
Region and  the C ape  Region. As is to  be expected, 
the  m a jo r i ty  o f  Acacia  species occur  within this 
region.

1. The Sahelian D om ain  ex tends f rom  M auritan ia  
and  Senegal on the A tlan tic  in the  west to the  Red Sea

TABLE 3 .— Endemism in the genus Acacia in Africa

Region N o. o f  species °7o o f  the total

Endemic in 1 country 35 30.43
Endemic in 2 countries 10 8.69
Endemic in 3 countries 8 6.95
Occurs in more than 3 countries but endemic in continental Africa 46 40.00
Distribution extends beyond the confines o f  continental Africa 16 13.92
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Fig. 13.— The phytogeographical 
regions and dom ains o f  Africa  
(After Brenan, 1979).

coast o f  the S u d an  in the east fo rm ing  a n a r ro w  belt 
bounded on the  no r th  by the  S aharo-S ind ian  Region. 
The d o m a in  th u s  separates  the desert f lora o f  the 
Sahara f rom  the  dec iduous  w 'oodlands and  o the r  
com munities o f  the S udan ian  d o m a in .  T he  sou thern  
boundary  o f  the Sahelian d o m a in  largely c o r re 
sponds to  the  sou th e rn m o st  extent o f  the P leis tocene 
sand invasion (W ickens,  1976). A n u m b e r  o f  w ide
spread species such as A. tortilis, A . seyal, A. ehrert- 
bergiana H ay n e  an d  A . nubica Benth. are ch a rac te r 
istic o f  this d o m a in  bu t no  endem ic species occur 
within it.
2. The S u d an ia n  D om ain  extends from  Senegal to 
the eastern  b o rd e r  o f  the  S udan  and  form s a wide belt 
bounded to  the  n o r th  by the  fo rm er  d om ain  and  to 
the south  by  the  G u in eo -C o n g o  Region. Acacia  is 
well represented  w ith in  the  dec iduous  w o od lands  an d  
savannas o f  this  d o m a in ,  m ost o f  the species o cc u r
ring w ith in  it being fairly w idespread  in tropical 
Africa an d  som e extending  to  Asia. The Sudan ian  
domain is m uch  drier th a n  the  Z am bezian  dom ain  
and its g rea ter  a r id ity  has  been largely responsible for 
the m a rk e d  d iffe rences between the  tw o  d om ains ,  the  
impoverishment o f  the f lora  o f  the fo rm er ,  and  the 
asymmetrical d is t r ibu t ion  o f  savanna-type  vegeta tion 
north and  so u th  o f  the  eq u a to r  (W hite ,  1965).
3. The  A fro -o r ien ta l  D om ain ,  which includes the 
‘Horn o f  A f r ic a ’ an d  extends sou thw ards  in to  T a n 
zania, co n ta in s  by far  the  greatest nu m b e r  o f  Acacia  
species a n d  the  greatest n u m b e r  o f  endemics il lustra

ting the im por tance  o f  this area for  specia tion  in 
Acacia.

4. The  Z am bez ian  D om ain  consists o f  the  rem a inder  
o f  the  S u d ano-Z am bez ian  Region lying to  the  south 
o f  the  A fro -o rien ta l  dom ain  and  is also rich in species 
a n d  endemics. T he  main  centre o f  endem ism  within 
this do m a in  is nor th-w este rn  T an z an ia  while a secon 
d a ry  centre occurs in the a rea  occupied by Z im 
babw e, B o tsw ana ,  south-w estern  M o z a m b iq u e  and 
the  n o r th e rn  T ransvaal .

T he  G u in eo -C o n g o  Region represents the main 
evergreen or partly  evergreen forests  o f  Africa 
ex tend ing  from  Senegal in the west, so u thw ards  to 
A ngola  and  eas tw ards  to Ruw enzori.  T he  cl imate is 
character is tica lly  one  o f  high even te m p era tu re s  and 
rainfall m ore  o r  less th ro u g h o u t  the year . As is to  be 
expected o f  a genus which is in to leran t o f  low light 
intensities, Acacia  species are not very well rep resen
ted  within this region tending  to occupy  forest 
m argins o r  clearings where openings in the canopy  
perm it light to penetra te .  The c l im bing species in 
subgenus Aculeiferum  tend to  be be t te r  represented  
in the fo rested  region than  the  trees an d  shrubs o f  
subgenus Acacia. Three  dom ains  are  recognized 
w ith in  the region, nam ely ,  the G u inea ,  C o n g o  and  
U sa m b a ro -Z u lu la n d  dom ains .  The U sam b aro -Z u lu -  
land d o m a in ,  which consists o f  the scattered  relics o f  
ra in fo res t  a long  or near  the east coast o f  A fr ica ,  has 
the  highest n u m b e r  o f  species o f  the  th ree  dom ains
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a n d  five endem ics,  all m em bers  o f  subgenus  A culei
feru m , occur  with in  it. O ne  o f  the  endem ics,  A. 
kraussiana occurring  in N a ta l  an d  so u th e rn  M o z a m 
bique ,  seems closely related to  A . lujae, the on ly  
endem ic species in the  C o n g o  d o m a in .  N either  the  
C o n g o  n o r  the G u inea  d o m a in  is very rich in Acacia  
species which is no t  surprising  as these are  the  best 
fo re s ted  dom ains  in the region.

Acacia  is absent f rom  the  A f r o m o n ta n e  Region 
which co rresponds  to  the M o n ta n e  Forest an d  Erica- 
ceous belts o f  the trop ical  m o u n ta in  regions and  
f ro m  the  A fro a lp in e  Region which is the  zone above  
th e  E ricaceous belt o f  the fo rm er  Region.

T he  S ah aro -S in d ian  Region is a region o f  desert 
a n d  sem idesert to  the  n o r th  o f  the Sahelian  d o m a in  
ex tend ing  f rom  western S ah a ra ,  M a u r i ta n ia  an d  
so u th e rn  M orocco  eastw ards across  Sinai to  India. 
T he  c l im a te  is charac ter ized  by high te m p era tu re s ,  
o f ten  w ith  extreme d iu rna l  f luc tua tions ,  a n d  low an d  
o f ten  ir regular  rainfall .  A few w idespread  species 
such as A . tortilis, A . seyal, A . ehrenbergiana  a n d  A . 
nilotica  occur in p ar ts  o f  the  region an d  the re  is a 
local co n c en tra t io n  o f  species in the Nile valley. 
A cco rd ing  to Quezel (1979), the  Sahelian  species 
p e n e tra te d  into  the S ah ara  on ly  at the end  o f  the  last 
pluvial bu t did no t reach the M e d i te r ran e an  Region 
because  o f  their the rm al d em an d s .

The M e d ite rranean  Region, charac te r ized  by  ho t 
d ry  su m m ers  with mild winters d u r ing  which m uch  o f  
th e  rain falls, is the n o r th e rn m o s t  fringe o f  A fr ica  
b o u n d e d  in the sou th  by the  S ah a ro -S in d ian  Region 
a n d  in the  no r th  by the M e d ite rran e an .  A . gummi- 
fera  is endem ic in M orocco  an d  a few species occur  in 
th e  Nile valley bu t,  ap a r t  f ro m  these, A . tortilis  is 
possibly the  only o th e r  species to  occur in pa r ts  o f  the 
Region.

T h e  C a p e  Region, dealt  w ith in detail by  G o ld b la t t
(1979), occupies the  extrem e sou th -w est  o f  the  c o n t i 
nen t an d  has a M edite rranean  type  cl imate in which 
the genus  Acacia  is u n im p o r ta n t  a n d  rep resen ted  by 
on ly  a few species. A . karroo  an d  A . caffra  a re  the  
m os t  w idespread  species w ith in  the  Region.

T h e  K aro o -N a m ib  Region occupies the  in te r io r  o f  
the  C ape  P rovince,  the  western po r t io n  o f  Sou th  
W est A fr ica  and  extends in to  sou th -w estern  A n g o la .  
Except for  the  sou the rn  po r t io n  o f  the  C ape  P rov ince  
a n d  isolated pockets  along the  A tlan tic  coas t ,  Acacia  
is fairly well represented  th ro u g h o u t  the  a re a ,  p a r 
t icu larly  in n o r th e rn  Sou th  W est A fr ica  a n d  so u th 
western  A ngo la .  A . erioloba, A . hereroensis E ng l. ,  
A . karroo, A . tortilis an d  A . mellifera  are  
charac ter is t ic  o f  m any  areas. F o u r  endem ic  species 
o ccu r  in n o r th e rn  Sou th  West A fr ica  an d  so u th 
western  A ngo la ,  an im p o r ta n t  local cen tre  o f  specia- 
t ion  in Acacia.

R ELATIO NSH IP BETW EEN THE A FR IC A N  A N D  
A M ERICAN SPECIES

T he  curren tly  accepted  sequence o f  events  which 
m a rk e d  the  begining o f  the f ra g m e n ta t io n  o f  West 
G o n d w a n a la n d  and  the  separa tion  o f  the  A fr ican  
a n d  S ou th  A m erican  plates was ou tl ined  by R aven  & 
A xelrod  (1974) an d  is su m m arized  briefly  here. 
S e p a ra t io n  o f  the A fr ican  a n d  S ou th  A m er ic an  plates 
s ta r ted  a b o u t  127 million years ago  with the  final 
m a r in e  connect ion  between the  N o rth  and  Sou th  
A tlan tic  occurring  a b o u t  100 million years ago . The  
tw o  con t inen ts  rem ained  in close prox im ity  w ith  on ly  
a n a r ro w  strait separating  the p resen t G a b o n  f ro m  
n o r th -e as te rn  Brazil for  a n o th e r  10 m illion  years.  By

the end o f  the  C re tac eo u s ,  a b o u t  65 million years 
ago,  the tw o  con t inen ts  are  th o u g h t  to  have been 
separa ted  a t the ir  closest po in ts  by  a b o u t  800 km  
a l th o u g h  they are  sa id to  have  been linked by 
n um erous  volcanic islands. S o u th  A m erica  moved 
aw ay  from  A fr ica  a n d  g radua l ly  converged  with 
N orth  A m erica  becom ing  e q u id is ta n t  between the 
tw o early in the  E ocene  a b o u t  50 m illion years ago. 
South  A m erica  subsequen tly  bec am e  m o re  isolated 
f ro m  A fr ica  a n d  closer to  N o r th  A m er ic a  until a 
direct land  connec t ion  betw een  N o r th  a n d  South  
A m erica  occurred  in the  P liocene  7 - 5  million years 
ago.  This sets the  b a c k g ro u n d  aga ins t  which the 
A fr ican  a n d  A m erican  species m us t  be seen.

There is no  evidence a n d  it seem s unlikely that 
Acacia  o r  its p ro to ty p e  had  d if fe ren t ia te d  when 
A fr ica  separa ted  f rom  S ou th  A m er ic a  a b o u t  100 
million years ago ,  an d  it is no t  c lear  w hether  the 
genus crossed the  A tlan tic  in th e  late C retaceous 
a b o u t  65 m illion  years ago  (by w hich  tim e the three 
subfam ilies  o f  L egum inosae  a re  k n o w n  to  have been 
d if fe ren tia ted )  when the  tw o  co n t in en ts  were 
separa ted  bu t  th o u g h t  to  h ave  been linked by 
n u m e ro u s  vo lcanic  is lands, or  w h e th e r  the  genus was 
ca rried  over  the  A tlan tic  in P a le o ce n e  or  Eocene 
time. F rom  w hat is know n  o r  can  be in ferred  abou t 
its h is tory  an d  present d is t r ib u t io n  p a t te rn s  Raven & 
Axelrod  (1974) p re su m e  th a t  M im o so id ea e  m igra ted  
between A fr ica  a n d  S o u th  A m er ic a  d u r in g  or  p r io r  to  
the  P a leocene w hen the  A tla n t ic  was m uch  narrow er  
than  at presen t,  while T h o rn e  (1978) is o f  the  op in ion  
that m ig ra t ion  could  have o cc u r re d  in the late 
C re taceous ,  P aleocene o r  E ocene.  T h e  evidence sug
gests tha t  on ly  limited m ig ra t io n  occurred  between 
these con t inen ts  a f te r  the  P a leocene.

Both subgenera  Acacia  a n d  Aculeiferum  are 
present in A fr ic a  an d  in A m er ica .  H ow ever ,  the 
rep resen ta t ion  o f  subgenus  A culeiferum  in each con 
tinent is d if fe ren t :  sections M onacanthea  and 
Aculeiferum  occurring  in A fr ica  a n d  sections 
M onacanthea  a n d  Filicinae in A m er ic a ,  i.e. Filicinae 
is absen t f rom  A fr ica  a n d  Aculeiferum  is ab sen t  from 
A m erica .  T h e  pos it ion  o f  A . willardiana Rose, which 
has a ho r izon ta lly  f la t tened  petio le  a n d  is endem ic  to 
the  west coast o f  N o r th  A m erica  (M exico), is uncer
ta in  an d  op in ions  d if fe r  as to  w he the r  it should  be 
referred  to  subgenus A culeiferum  o r  subgenus 
H eterophyllum . Vassal & G u in e t  (1972) inc luded  A. 
willardiana in subgenus  H eterophyllum  while Pedley
(1975) argued  th a t  the  species c o u ld  be a c c o m m o 
d a ted  w ithou t  d ifficu lty  in subgenus  Aculeiferum  as 
it show ed re la t ionsh ips  to  A m er ic an  species o f  the 
subgenus.  In su p p o r t  o f  their  earlier  c o n te n t io n  that 
A. willardiana belonged  to  su b g en u s  Ffeterophyllum  
G uinet & Vassal (1978) po in te d  ou t  th a t  the  seed o f  
A . willardiana con ta ins  the  am in o -a c id  ‘w illa rd ine’ 
(Gm elin ,  1959) which has also been  recorded  from  
the A us tra l ian  species A . podalyriifo lia  A . C u n n .  ex 
G .  D on a n d  A . dealbata  L ink  b o th  o f  which are 
m em bers  o f  subgenus  H eterophyllum . H owever,  
‘w illa rd ine’ is a lso  presen t in the  A s ian  A . modesta  
W all. ,  a m em ber  o f  subgenus  A culeiferum  (Evans et 
al, 1977). T h e  ava ilab le  evidence suggests tha t  A. 
willardiana is in fact re fe ra b le  to  subgenus  
Aculeiferum.

N o species in section M onacanthea  is co m m o n  to 
A frica  an d  the  A m ericas  a l th o u g h  som e tropical 
species on  each co n t in en t  show  close similarit ies, for 
exam ple ,  A . brevispica  H a rm s ,  A . schweinfurthii 
Brenan  & Exell, A . pentagona  (S c h u m ac h .)  H o o k .  f. 
and  allies in A fr ica  an d  A . riparia H . B. K. and  A.
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paniculata W illd . in tropical A m erica  and  the West 
Indies.

A lthough  subgenus  Acacia  is well represented  in 
both A fr ica  a n d  A m erica  no species is co m m o n  to  
Africa a n d  A m erica ;  A . farnesiana  is not indigenous 
in A fr ica  hav ing  been in tro d u c ed  and  subsequently  
become na tu ra lized  in som e areas. A. sieberana in 
Africa show s som e re la t ionsh ip  to the A m erican  A . 
macrantha H u m b .  & Bonpl. ex W illd .,  an ob se rv a 
tion no ted  by  B entham  (1875).

A fea tu re  shared  by som e species o f  subgenus 
Acacia in cen tra l A m erica  a n d  in A frica  is the p r o 
duction o f  swollen s tipu lar  spines and  a mutualis tic  
association o f  these spines with several species o f  
ants, bu t the degree o f  m u tua lism  in each cont inen t 
differs. S o m e o f  the neo trop ica l  acacias with swollen 
spines, co m m o n ly  referred to  as swollen th o rn  
acacias o r  ‘bu lls -horn  acac ia s’, have spicate in f lo res
cences an d  o th e rs  cap ita te  inflorescences and  the  
species do no t ap p e a r  to cons ti tu te  a close phyletic 
unit, yet they share  m a n y  adap tive  ecological and  
m orphological tra i ts  and ,  accord ing  to  Janzen  
(1974), p rov ide  o u ts tan d in g  exam ples o f  evo lu tion 
ary convergence .  Janzen  (I.e.) observed that the 
species o f  ob liga te  acac ia -an ts  in the  New W orld  are 
not specific to  a sw ollen-thorn  Acacia  species, bu t  
rather to  its life fo rm . As an  exam ple  he cited A . col- 
linsii S a f fo rd ,  w hich has a t least eight species o f  o b l i 
gate acac ia-an ts  living in it over its range f rom  
Mexico to  C o lu m b ia ,  all o f  which also live in o the r  
swollen-thorn acacias.

The acacias with swollen spines in central A m erica  
do not a p p e a r  to occur  sou th  o f  Venezuela or C o lu m 
bia (Janzen ,  1966). T h e  m utualis tic  in te raction  b e 
tween an ts  an d  acacias in centra l A m erica  has been 
detailed in a  series o f  papers  by  Janzen  (1966, 1967a, 
1967b) a n d  subsequently  sum m arized  (Janzen ,  
1969a). Ja n ze n  (1969a) no ted  tha t  the central A m er i
can acacias with swollen s tipu lar  spines d iffer f rom  
the o ther  Acacia  species in the a re a  in having:

1. partially  ho llow  spines which are occupied by 
ants.
2. m odif ied  leaflet tips called Beltian bodies which 
constitute the  p r im ary  source o f  p rote in  and oil for  
the an t co lony .
3. greatly  en larged  foliar nectaries which supply  the  
sugar requ irem en ts  for  the  an t  colony.
4. a l l-year-round  lea f  p roduc t ion  on  most indiv id
uals which prov ides  a relatively cons tan t  source o f  
food for  the  an ts .
5. an absence o f  chemical an d  s truc tu ra l  traits tha t  
protect o th e r  acacias f ro m  m ost herbivores in the 
environm ent. T h e  ants are  functionally  ana lagous  to  
the chemicals released by som e p lan ts  in their c o m 
petitive in te rac t ions  with o ther  plants;  like these 
chemicals the  an ts  are  ‘p ro d u c e d ’at a m etabolic  cost 
to the p lan t (Janzen  1969b). Janzen  (1966) expressed 
the view th a t  the  sw ollen -thorn  acacias o f  central 
America have lost, a p p a ren t ly  th ro u g h  evo lu tionary  
change, the ir  ability  to  w iths tand  the  ph y to p h a g o u s  
insect d am ag e  a n d  com peti t ive  pressure o f  neigh
bouring p lan ts  w ithou t the p ro tec tion  o f  the obligate 
acacia-ants.

Janzen conc luded  tha t  those  Acacia  species with 
ants do  n o t  no rm al ly  duplica te  their  defence systems 
and thus  do  no t m ake  toxic co m p o u n d s  such as 
cyanogenic glycosides in quan t i ty .  O ne  exception he 
noted w as A . chiapensis S a f fo rd  which possesses 
both types o f  defence systems. Janzen  (1974) c o n 
cluded th a t  A . chiapensis is a m arg ina l  host for  ob l i 
gate acac ia -an ts  an d  in m any  fea tu res  o f  g row th  and

habit resembles non -an t  acacias (R ehr  et al., 1973). 
H ow ever ,  Siegler et al. (1978) found  specim ens o f  A. 
hindsii B en th . ,  a species inhab ited  by an  obligate 
acac ia -an t ,  in O axaca  and  Jalisco to  be strongly 
cyanogenic which is an o th e r  exception to  J a n z e n ’s 
earlier  obse rva tion .

T he  sw ollen-thorn  acacias occur in the  wettest 
areas  o f  tropical centra l A m erica .  As the dr ier  areas 
are  a p p ro a ch ed  the acacia  canno t re ta in  its leaves 
long enough  to keep the ant colony alive and  the 
unoccup ied  shoo t does not survive to m atu r i ty  
because o f  insect dam age. In cooler  areas  the  grow th  
o f  the acac ia  is slower and  the an ts  are  apparen tly  
insufficiently  active in cool w ea ther  to  deter the 
p h y to p h a g o u s  insects and  ver teb ra te  b row sers  a d a p 
ted to cool w ea ther  and  thus the acacia receives m ore  
d am age  th a n  it can to lera te  an d  the  an t  colony 
starves to  dea th  owing to  a lack o f  leaf  p roduc ts .

All o f  the  cen tra l A m erican  sw o llen -thorn  acacias 
have a sweet pu lp  a ro u n d  the seeds and  the  seeds are 
d ispersed by birds. Janzen  (1969a) n o ted  tha t  there 
appeared  to  be ‘a selective pressure acting  on  all the 
sw ollen -thorn  acacias that favours  b ird-dispersa l o f  
seeds’. The  species o f  sw ollen-thorn  acacia with the 
widest d is t r ibu t ions  are those w hose seeds are most 
readily  rem oved  by birds while those with seeds that 
a re  less easily rem oved  have m ore  restr ic ted  d is t r ibu 
tions. The  birds begin dispersal o f  seeds as soon as 
the  pods are ripe which is im p o r ta n t  to  p lan ts  that 
lose 6 0 - 1 0 0 %  o f  a particu lar  seed crop  th ro u g h  the 
p reda tions  o f  the  larvae o f  Bruchidae. As the  initial 
in fes ta tion  usually des troys 4 0 - 8 0 %  o f  the  seeds and  
all seeds rem ain ing  on a tree have usually  been killed 
within tw o m o n th s  o f  seed m a tu ra t io n ,  the  rap id  
rem oval o f  the  seeds by birds is possibly crit ical to  the 
survival o f  the  Acacia species.

Like the  cen tra l A m erican  species, the  A fr ican  spe
cies with swollen s tipu lar  spines, com m o n ly  called 
‘an t-ga lls ’, do  no t consist o f  a g ro u p  o f  closely 
re la ted  species. M ost o f  the  A frican  ‘an t -ga l l ’ acacias 
have white or pale  yellowish white flow ers in cap ita te  
heads  but som e have deep yellow flowers and  tw o 
species have spicate inflorescences. T h e  A fr ican  
Acacia  species with swollen spines vary f ro m  those 
which are  appa ren t ly  partially  an t -d e p en d e n t  to  those 
which have no  regular m utualis tic  associa t ion  with 
ants.

H ock ing  (1970) investigated the E ast A fr ican  
sw ollen-thorn  acacias an d ,  a l though  he w orked  on 
several d if fe ren t  species, c o n c e n t ra te d  on A. 
drepanolobium  H a rm s  ex S jostedt which is p robab ly  
the  m ost an t -dependen t A fr ican  species. H ock ing  
fo u n d  th a t  while A . drepanolobium  can  be  grown to  
a t least flowering stage in the absence o f  an ts  and  
p ro b ab ly  the ants  can be raised w ithou t the  Acacia, 
in n a tu re  the  associa tion  is essentially an  ob liga te  one 
as the  an ts  an d  A . drepanolobium  se ldom  persist in
dependen t ly .  N o  m ore  th a n  1% o f  the  A . drepanolo
bium  p lants  in the  s tudy area were fo und  to  be 
w ithou t  an t associates.  It follows th a t  advan tage  
m ust accrue  to b o th  parties so tha t  these assoc ia t ions  
a re  also  m utualis tic  as in the case o f  the  New  W orld  
A. cornigera L. (Janzen  1966, 1967b). How ever,  
a l th o u g h  converg ing  on the centra l A m er ican  system, 
the associa tion  between A . drepanolobium  and  the 
an ts  has no t reached  the  sam e degree o f  d evelopm ent 
as tha t  in the neo trop ics .

Several species in the ‘A . drepanolobium  co m p lex ’ 
are  associa ted  with ants to  a lesser ex ten t .  At the 
o th e r  ex trem e are  a nu m b e r  o f  species with swollen 
spines, for  exam ple  A . luederitzii Engl.  var .  retinens
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(Sim) J .  H . Ross & B renan , which have  no m utua lis -  
tic a ssoc ia t ion  with an ts ,  the  an ts  an d  o th e r  insects 
m erely  tak ing  ad van tage  o f  the ho llow  spines as su it
ab le  d o m a t ia .  The  hollow spines in A . luederitzii var.  
retinens an d  in several o the r  species are  f requen tly  
unoccup ied  and  o f ten  entire p lan ts  lack any  en larged  
spines.

The  A fr ican  acacias with swollen spines d iffe r  
f ro m  the  A m erican  sw ollen-thorn  species in the  fol
lowing respects:
1. they lack Beltian bodies a t the  tips o f  the  leaflets. 
H o c k in g  (I.e.) suggested tha t  the occu rrence  o f  
Beltian bodies at the  tips o f  the leaflets in the  New 
W o rld  Acacia  species m ay  ensure a m ore  u n ifo rm  
d is t r ib u t io n  o f  ants on  the  foliage an d  be an  a d a p ta 
t io n  to  an  env ironm ent in which p h y to p h a g o u s  
insects a re  a relatively grea ter  th rea t  th a n  b row sing  
herb ivores .
2. they lack a l l-year-round  leaf p ro d u c t io n .
3. they  are  not conf ined  to  the  wettest areas .  O n  the  
co n t ra ry ,  in A fr ica  they occupy  areas  which exper i
ence a p ro n o u n c e d  dry  season. H o c k in g  (I.e.) sugges
ted th a t  the  es tablishm ent o f  an ts  on  the  A fr ican  
acac ias  m ay im prove  their  a d a p ta t io n  to  a  dry 
en v iro n m en t  th ro u g h  the p run ing  o u t ,  by the  an ts ,  o f  
th e  axillary buds  o f  the swollen stipules.
4. the  ex tra-f lora l nectaries d o  no t a p p e a r  to  be 
deve loped  to  the sam e extent.
5. the seeds are  not su r ro u n d e d  by  sweet pulp .
6. the  seeds are not d is t r ibu ted  by birds. In A fr ica  
som e o f  the  large herb ivorous  m a m m a ls  rap id ly  d is
perse  the  seed o f  certain  Acacia  species, fo r  exam ple  
A . tortilis  (Forssk .)  H ayne ,  aw ay  f ro m  the  paren t  
p la n t  an d  in so do ing  p lay  a similar ro le  to  tha t  
played by  birds in cen tra l A m erica .

It is no t  know n  w hether  or  no t the  A fr ican  species 
lack the  chemical an d  s tructura l  tra i ts  th a t  p ro tec t  the  
A m er ic an  acacias from  m ost herb ivores  in the  e n 
v i ro n m e n t  an d  the m a tte r  needs investigation .

The  g en e ra  o f  an ts  involved in th e  m utua lis t ic  a s so 
cia t ion  with species o f  Acacia  in A fr ica  an d  in 
A m er ic a  d iffe rs  as one might expect.  Pseudom yrm ex  
is the  im p o r ta n t  an t  genus in A m er ica  while Crema- 
togaster  is the  most im p o r ta n t  genus in A fr ica .  T h e  
d eve lopm en t  o f  swollen spines an d  the  m u tua lis t ic  
as soc ia t ion  with ants  in A fr ica  an d  in A m er ica  
ap p e a rs  to  have taken  place independen tly  in each 
co n t in en t  and  represent an  exam ple  o f  convergent 
evolu tion .

the M ascarenes.  Subgenus  H eterophyllum  is essen
tially A us tra l ian  so the  occu rrence  o f  A . xiphoclada  
Bak. in M a d ag a sca r  a n d  A . heterophylla  (Lam .)  
Willd. in the  M ascarenes  is o f  considerab le  
phy togeog raph ic  in terest.  As species with phyllodes 
do  not occur on  the  m a in la n d  o f  an y  o th e r  continen t 
it is p ro b ab ly  reasonab le  to  as sum e th a t  any  species 
o f  Acacia  with phyllodes now  occu rr ing  ou ts ide  o f  
A ustra lia  m ust  e i ther  have  com e f ro m  th e  A ustra l ian  
region or  have been derived f ro m  species w hich have 
(Pedley, 1975). Bell & Evans  (1978) fo u n d  tha t  the 
seed o f  A . heterophylla  a n d  all o f  the  A ustra lian  
species ana lysed show ed  a single charac te r is t ic  am ino  
acid pa t te rn  which led them  to  suggest th a t  A ustra lia  
and  the  M asca rene  Islands once  fo rm e d  par t  o f  the 
sam e land mass an d  tha t  the  seed chem is try  of  
subgenus H eterophyllum  is the  seed chem is try  that 
charac te r ized  the  ances tra l species o f  G o n d w a n a 
land. A . heterophylla  is superf ic ia lly  very similar to 
A . koa  A. G ray  which is endem ic  in the  H aw aiian  
Islands som e 15 000 k ilom etres  aw ay  but d iffe rs  in 
charac ters  o f  the coro lla ,  p o d ,  seed a n d  seedlings 
(Vassal, 1969). C arlqu is t  (1965) p o s tu la te d  tha t  A. 
koa  a n d  A . heterophylla  a re  p ro b a b ly  descendan ts  of  
seeds which f loated  f rom  A u s tra l ia  in to  the  Pacific 
an d  Ind ian  O ceans  respectively. W hile  this may be 
true ,  bo th  species are ,  how ever,  te trap lo id  and  p ro 
bably  no t primitive.

Despite the  close p rox im ity  o f  M a d ag a sca r  to 
A fr ica ,  as far  as is k n o w n  only  o n e  ind igenous  spe
cies in subgenus  Aculeiferum , nam ely  A . rovumae 
Oliv.,  is c o m m o n  to  b o th  A fr ic a  a n d  M a d ag a sca r .  In 
trop ica l  east A fr ic a  A . rovum ae  occurs  on  or nea r  the 
coast and  the a p p e a ra n c e  o f  the  p o d s  suggests that 
they are indehiscent a n d  w a te r -b o rn e .  If the  p o d s  are 
indeed  dispersed by w ate r  this m a y  possibly accoun t 
for  the occurrence  o f  the  species in A fr ica  an d  in 
M a d ag a sca r  a n d  it seems reasonab le  to  assum e tha t  
m igra tion  o f  the  species between th e  tw o  areas  took  
place in geologically recent tim e. T h e re  is a very 
d o u b tfu l  an d  unlikely reco rd  o f  A . pervillei B en th . ,  a 
M ad ag a sca n  species, f ro m  D elagoa  Bay, M o z a m b i
que,  but the m ost  likely ex p lana t ion  is th a t  the  label 
does not belong  with the  specim en (R oss,  1973). Ben- 
th a m  (1875) was o f  the  op in io n  tha t  A . pervillei was 
m ore  closely allied to  the  S ou th  A m erican  A. 
lacerans Benth .  th a n  it is to any  o th e r  Old W orld  
species. T here  is no recent ta x o n o m ic  revision o f  the 
M adagascan  species an d  several o f  the  species are  in
sufficiently  know n .

R ELATIO NSH IP BETWEEN THE A FR IC A N  A N D  THE  
M A D A G A SC A N  A N D  M ASCARENE SPECIES

M a d ag a sca r  was connected  with A fr ica  in to  the 
m id -C re tac eo u s  when it was s i tua ted  aga inst T an -  
zan ia -K enya  ab o u t  15° N o f  its presen ty  posit ion  
(A xe lrod  & Raven, 1978). M a d ag a sca r  then  fo rm e d  
par t  o f  the  now largely subm erged  M asca rene  
P la te au  which jo in ed  India in the  east in to  the  late 
C re taceous .  Precisely when M a d ag a sca r- In d ia  s e p a r 
a ted  f ro m  A fr ica  is still not certa in  bu t  it cou ld  have 
occu rred  at any  time between the m id- an d  late C r e t a 
ceous.  Ind ia  separa ted  f rom  the  M a d ag a sca r-M asca r -  
ene subcon tinen t  early in the P a leocene  a b o u t  65 
m illion years ago an d  m oved  n o r th  to  meet the  Asian  
land  m ass by the middle Eocene  a b o u t  45 million 
years ago  (Axelrod & Raven, 1978).

Both subgenera  Acacia  an d  Aculeiferum  a re  p re 
sent in A fr ica  an d  in M a d agasca r  b u t ,  in ad d i t io n ,  
subgenus  H eterophyllum  occurs in M a d ag a sca r  an d

RELATIO NSH IP BETW EEN THE A FR IC A N  A N D  INDIAN  
SPECIES

There  are far  fewer Acacia  species in Ind ia  than  in 
Africa but b o th  subgenera  Acacia  a n d  Aculeiferum  
are  present in A fr ic a  a n d  in Ind ia  a n d ,  m o reove r ,  two 
species in each subgenus  a re  c o m m o n  to  each land 
m ass which prov ides  clear evidence o f  a close rela
tionsh ip  between the  Ind ian  a n d  A fr ic an  acacias. Al
though  m ig ra t ion  between A fr ica  a n d  Ind ia  is now 
extremely difficult  o r  pe rhaps  im possib le  because o f  
the  intervening arid  a reas ,  in fo rm e r  tim es the  two 
areas were connec ted  by a belt o f  trop ica l  forest and 
sa v an n a  a n d  direct m ig ra t io n  was possib le . T h e  fact 
tha t  a n u m b e r  o f  the  acacias in Ind ia  a n d  in A frica, 
in areas tha t  are  now  widely sep a ra te d ,  c a n n o t  be 
dist inguished at specific level suggests tha t  their 
separa tion  is geologically  relatively recent and  was 
at ta ined  w hen  direct m ig ra t io n  was possib le  between 
India  an d  A fr ica  an d  no t  w hen Ind ia  ‘r a f t e d ’ nor th -
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TABLE 4 .— Species com m on to Africa and India and the infraspecific taxa recorded within each species

Africa India

A. horrida (L.) W illd. subsp. A. horrida subsp. horrida
benadirensis (C hiov.) Hillcoat

& Brenan
A. nilotica (L.) W illd. ex Del. A . nilotica subsp. indica (Benth.) Brenan

subsp. nilotica
subsp. tomentosa  (Benth.) [subsp. hemispherica Ali & Faruqi and subsp. cupressiformis

Brenan (J. L. Stewart) Ali & Faruqi occur in Pakistan]
subsp. adstringens (Schumach.

& Thonn.) Roberty
subsp. subalata (Vatke)

Brenan
subsp. kraussiana (Benth.)

Brenan
subsp. leiocarpa Brenan

A. polyacantha W illd. subsp. A. polyacantha  subsp. polyacantha
campylacantha  (H ochst. ex

A. Rich.) Brenan
A. Senegal (L.) W illd. var. A. Senegal var. Senegal

Senegal
var. kerensis Schweinf.
var. leiorhachis Brenan
var. rostrata  Brenan

wards a f te r  b reak ing  from  A frica  with M adagascar  
about 100 million years ago  (Raven & Axelrod,  1974) 
or pe rh a p s  earlier  (Schuster ,  1976) o therw ise one  
would have  expected grea ter  m orpho log ica l  d iver
sification to  have occurred .  The m orphological  d i f 
ferences betw een  the  species co m m o n  to  A frica  and  
India are  m ostly  slight bu t the differences, taken  
together with the  geographica l d iscontinuity  between 
the A fr ican  an d  Ind ian  popu la tions ,  have been c o n 
sidered sufficiently  significant to  w arra n t  the  p o p u la 
tions being regarded  as subspecifically or varietally 
distinct (see Tab le  4).

In add i t ion  to  these species which are c o m m o n  to 
both A fr ica  an d  Ind ia ,  the  Ind ian  A. pennata  (L.)  
Willd., one  o f  the  cl imbers with scattered recurved 
prickles in subgenus  Aculeiferum, is extremely close
ly rela ted to  a n u m b e r  o f  A frican  species such as A . 
brevispica, A . schweinfurthii, A . pentagona  and  
allies. O nce  aga in ,  the degree o f  similarity between 
A. pennata  a n d  the A fr ican  species suggests tha t their  
separation  is geologically relatively recent. It is clear 
that the re  is a m uch  closer aff in ity  between the 
African an d  Ind ian  species than  there  is between the 
African an d  Sou th  A m erican  species.

A lthough  not present in Ind ia ,  A. tortilis, a 
member o f  subgenus  Acacia  which is w idespread in 
Africa w here  it is represen ted  by a num ber  o f  s u b 
species, extends in to  A ra b ia  as d o  several o the r  A fr i 
can species. A . gerrardii Benth. is represented  in the 
Negev Desert by subsp . negevensis Z o h a ry ,  this s u b 
species being separa ted  f ro m  all o f  the o ther  varian ts  
in A fr ica  by a w ide geographica l discontinuity .

The  Ind ian  species A . ferruginea  (R oxb.)  D C . ,  a 
member o f  subgenus  Aculeiferum, has som e pollen 
characteristics which are specific to  the A ustra l ian  
subgenus H eterophyllum , while at least twenty-six 
species in subgenus H eterophyllum  have a p o ra te  
type o f  pollen with simple apper tu res  which is c h a r 
acteristic o f  subgenus  Aculeiferum  (Guinet & Vassal, 
1978) il lustra t ing  the  ap p a ren t  close re la tionsh ip  b e
tween subgenera  Aculeiferum  an d  Heterophyllum.

R ELATIO NSH IP BETW EEN THE AFRICAN AN D  
A U STR A LIA N  SPECIES

The vast m a jo r i ty  o f  the  Acacia  species (830 spe
cies fide H o p p e r  & M aslin ,  1978) occur in A ustra lia

w here cons iderab le  m orphological  diversity has o c 
curred .  Acacia  is represented  in A fr ica  by subgenera  
Acacia  an d  Aculeiferum  and  in A us tra l ia  by su b 
genera  Acacia, Aculeiferum  and  H eterophyllum . 
M ost o f  the A ustra l ian  species (over 800) belong to 
subgenus Heterophyllum, which is basically A u s t r a 
lian ( including T asm an ia  and  New G u inea )  a l though  
a few representatives also occur in M a d ag a sca r  and  
the M ascarenes,  the Pacific Islands an d  H awaii.  
A lthough  subgenera  Acacia an d  Aculeiferum  occur 
in A ustra lia  they are poorly  represented  on the co n t i
nen t ,  subgenus Acacia being represen ted  by fewer 
th a n  ten ind igenous species m ainly in the  m ore  n o r th 
ern par ts  o f  the continen t (see Fig. 14) an d  subgenus 
Aculeiferum  by the recently described  endem ic 
species {A. albizioides Pedley) which occurs  in the 
vicinity o f  Coen  in nor the rn  Q ueens land  (see Fig. 
15). The  only  species in subgenus Acacia  co m m o n  to 
A fr ica  an d  A ustra l ia  is A . farnesiana  (apart  f rom  A. 
nilotica, A . karroo  an d  A . albida  Del. which are  fa i r 
ly recent in troduc t ions  into  A ustra lia)  bu t ,  as a lready 
ind icated ,  A . farnesiana  was a lm ost certain ly  in 
troduced  in to  Africa.  Bentham  (1864) s ta ted  tha t  A. 
farnesiana  h ad  every appearance  o f  being ind igenous 
in A u stra l ia  but d oub t  has been expressed f rom  time 
to  tim e (Pedley , 1979) as to  w hether  o r  no t the  species 
is in fact indigenous.  A. farnesiana  has an extensive 
d is t r ibu t ion  in A ustra lia  covering over  5 million 
square  k ilom etres  (N. Hall, pers. c o m m .)  which 
greatly  exceeds tha t  o f  any o ther  m e m b er  o f  s u b 
genus Acacia  in A ustra lia  o r  the d is t r ibu t ion  o f  all o f  
the  o the r  m em bers  o f  the subgenus collectively (see 
Fig. 16). I f  A . farnesiana  is not ind igenous in A u s t r a 
lia then p resum ab ly  it must have been in troduced  
p r io r  to  E u ro p e a n  settlement as the species was e n 
coun te red  in the  inland areas o f  A u stra l ia  by early 
explorers .

The  A us tra l ian  m em bers  o f  subgenera  Acacia  and  
Aculeiferum  are  not particu larly  well know n; som e 
m em bers  o f  subgenus Acacia  are not yet described 
a l though  the  subgenus is curren tly  being revised. E x 
cept for the  pan trop ica l  A. farnesiana  which has a 
dip lo id  ch ro m o so m e  nu m b e r  o f  52 a n d  the  n a tu ra l 
ized A . nilotica  subsp. indica (B enth .)  Brenan  in 
which 2n = 44, 52, 104 (Vassal, 1974), the re  are  no 
c h ro m o so m e  d a ta  available for o th e r  A ustra l ian
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F ig . 14.— An indication o f the 
general distribution o f  sub
genus A cacia  in Australia 
(excluding A . farnesiana).

Dirt Hirtof

F ig . 15.— An indication o f  the 
d is tr ib u tio n  o f  su b gen u s  
Aculeiferum  in Australia.

F ig . 16.— An indication o f  the 
general distribution o f  Acacia 
farnesiana  in Australia.'Stradbrokc Island
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mem bers  o f  su b g e n u s  Acacia  a n d  n one  for  the  soli
tary rep re se n ta t iv e  o f  subgenus  Aculeiferum .

T he c o n te m p o r a r y  A u s tra l ian  Acacia  species 
appear  to  p resen t  a c o n t ra d ic t io n .  O n  the  one  h an d  
the m a jo r i ty  o f  th e  A u s t ra l ia n  species (m em bers  o f  
subgenus H eterophyllum ) a re  u n iq u e  a n d  d if fe r  sig
nificantly  f ro m  all o f  the  o th e r  species in o th e r  
regions (except fo r  the  few outl iers  d iscussed by P e d 
ley, 1975) w hich  suggests  th a t  they have  evolved in 
isolation, w hile  on  the  o th e r  h a n d  this un iqueness  is 
con trad ic ted  by  th e  p resence o f  a  h a n d fu l  o f  species 
in subgenus  Acacia  a n d  the  so li tary  rep resen ta t ive  o f  
subgenus A culeiferum  which  sh a re  a n u m b e r  o f  the 
characters  f o u n d  in m e m b ers  o f  the  respective 
subgenera e lsew here .  T h is  w ou ld  seem to suggest th a t  
Acacia m a y  have  en te red  A u s tra l ia  on  m o re  th a n  on e  
occasion. F o r  exam ple ,  it w ou ld  a p p e a r  tha t  the  
solitary m e m b e r  o f  su b g e n u s  Aculeiferum  has 
entered A u s tra l ia  f ro m  New G u in e a  in geologically  
recent t im e, p e rh a p s  be fo re  the  s e p a ra t io n  o f  
A ustralia  a n d  N ew  G u in e a  in the  la te  P leis tocene. 
The o th e r  a l te rn a t iv e  is th a t  the  species is a relic. The  
im portan t  q u e s t io n s  to  w hich  answ ers  will have to  be 
found are ,  f irs tly , w hen  d id  Acacia  first en ter  the  
A ustra lian  reg ion  a n d ,  second ly ,  f ro m  where.

T here  w o u ld  a p p e a r  to  be tw o possibilities, 
namely, e i the r  the  an c es to rs  o f  Acacia  must have 
been p resen t in the  A u s tra l ia n  region at the tim e o f  
the f ra g m e n ta t io n  o f  G o n d w a n a la n d  a l th o u g h  the re  
is no ev idence th a t  th e  an c es to rs  h ad  d if fe ren t ia ted  at 
this s tage o r  else the  genus  en te red  the  region du r ing  
the T e r t ia ry .  A c c o rd in g  to  R aven  & A xelrod  (1974) 
geological ev idence  suggests the  possibility  o f  m ore  
or less d irec t m ig ra t io n  be tw een  W est G o n d w a n a 
land, c o m b in e d  A fr ic a  a n d  S o u th  A m erica ,  an d  East 
G o n d w an a lan d ,  c o m b in e d  A u s tra la s ia  an d  A n ta r c 
tica, u p  until  th e  close o f  the  early  C re taceous  ab o u t  
110 m illion  years  a g o  ( ±  10 m il l ion  years).  W hen  the  
connection be tw een  A fr ic a  a n d  A us tra la s ia  was 
severed is no t  c lea r ,  bu t  it is possib le  th a t  M a d ag a sca r  
and In d ia  served as a  su b tro p ic a l  ro u te  o f  m ig ra tion ,  
perhaps s o m e w h a t  in te r ru p te d ,  to  A us tra la s ia  in to  
the late C re ta c e o u s .  O n ce  the  m ig ra t io n  o f  trop ical 
alliances by this  ro u te  was no  longer possible, 
Australasia  w as  co n n e c ted  with  the  rest o f  the w orld  
by a c o o l - te m p e ra te  p a th w a y  to  S ou th  A m erica  via 
Antarc tica u p  until  a b o u t  45 m illion years ago.  
However, th e  p resen t  m a in ly  t rop ica l  a n d  sub trop ica l  
global d is t r ib u t io n  o f  Acacia, the  absence  o f  species 
from the  so u th e rn  p o r t io n  o f  S ou th  A m erica  a n d  the  
few species in th e  s o u th e rn  tip o f  S o u th  A fr ica  an d  in 
Tasm ania ,  suggests  th a t  Acacia  d id  not en ter  
Australia f ro m  the  so u th  via this co o l- tem p era te  
route as so m e  o th e r  g en e ra  such as N othofagus 
appear to  h av e  d o n e .  In genera l ,  the  ease o f  m ig ra 
tion to  A u s tra la s ia  is believed to  have  decreased  d u r 
ing the la te  C re ta c e o u s  to  P a le o g en e  on ly  to  increase 
again in th e  N eo g en e  as the  A u s tra l ia n  p la te  neared  
Asia. N everthe less ,  ac co rd in g  to  Raven  & A xelrod  
(I.e.), m ig ra t io n  be tw een  A u s tra la s ia  a n d  A fr ica  via 
India a n d  M a d a g a s c a r  was p r o b a b ly  relatively d irec t,  
but with fa ir ly  long  s teps  o ver  w a te r ,  a f te r  the  s ta r t  o f  
the T er t ia ry  65 m illion  years ago .

The first r e c o rd e d  a p p e a ra n c e  o f  Acacia  pollen  in 
the A u s tra l ia n  fossil reco rd  is in m id-M iocene  
deposits ( +  16 m il lion  years ago )  in so u th e rn  Vic
toria (C o o k s o n ,  1954). T o  explain  the  ap p a re n t  
absence o f  A cacia  po llen  f ro m  P aleogene  beds 
Cookson c o n c lu d e d  th a t  e i ther  the  genus Acacia  was 
not rep resen ted  in the  N o th o fa g u s-con ife r  forests  
which a re  k n o w n  to  h av e  covered  large areas  o f  
Australia d u r in g  the  early  T e r t ia ry  p e r io d  o r  else the

genus did  no t becom e an integral pa r t  o f  the 
A u s t ra l ian  f lo ra  as a whole until a f te r  the  Low er 
M iocene  per iod  (25 million years ago).  A lth o u g h  the 
ev idence was no t conclusive, C o o k s o n  fav o u red  the 
la t te r  possibility .

If C o o k s o n ’s view that Acacia  d id  not occur  in 
A u s tra l ia  p r io r  to  the  Lower M iocene is co r rec t ,  then 
e i th e r  su b g e n u s  H eterophyllum  d e v e lo p e d  in 
A u s tra l ia  a f te r  the  Low er  M iocene ,  p ro b a b ly  f rom  
su b genus  Aculeiferum  an d  possibly f ro m  a species 
such as the  In d ian  A . ferruginea  o r  its ances to rs ,  o r  
else subgenus  H eterophyllum  en te red  A u s tra l ia  a f te r  
the  L ow er  M iocene  af te r  develop ing  elsew here in an 
a re a  w here  it has  since becom e extinct except for 
iso la ted  species such as A . confusa  M e r r . ,  A . koa, A . 
heterophylla  a n d  A . xiphoclada. T h e  occu rrence  o f  
the  sam e seed am in o  acid p a t te rn  in A . confusa, 
w hich  occurs  in the  Pacific Islands a n d  T a iw a n ,  as 
tha t  fo u n d  in the  seeds o f  A fr ican  a n d  A sian  species 
suggested  to E vans  et al. (1977) th a t  this species 
o r ig ina ted  in A sia  ra th e r  than  in A us tra l ia .

A n o th e r  possibility , how ever,  is tha t  the  genus 
m ay  have  been estab lished  in A u s tra l ia  p r io r  to  the 
L ow er  M iocene  but con f ined  to the n o r th e rn  par t  o f  
the  c o n t in en t .  T he  suggestion  tha t  Acacia  first 
b ecam e es tab l ished  on the n o r th e rn  par t  o f  the 
A u s tra l ian  p la te  an d  later spread  to  o th e r  p a r ts  o f  the 
co n t in en t  w hen  su itab le  cond i t ions  p revailed  fo r  it to 
do  so was ad v a n ce d  by A ndrew s (1914) a n d  s u p 
p o r te d  by Pedley  (1975). Vassal (1972), on  the  o the r  
h a n d ,  cons idered  tha t  the  p rim it ive  section  o f  
su b genus  H eterophyllum  p ro b ab ly  occup ied  the 
w hole  o f  the  A u s tra l ian  con t inen t at the  beg inning  o f  
th e  T er t ia ry .

A lth o u g h  the  cen tre  o f  presen t-day  dev e lo p m e n t  o f  
species in a subgenus  need not necessarily  reflect the 
cen tre  o f  pas t deve lopm en t ,  the  grea t d iversi ty  exhi
b ited  by subgenus  H eterophyllum  in A u s tra l ia  and  
th e  lack  o f  close relatives on o th e r  co n t in en ts  sug
gests th a t  subgenus  H eterophyllum  deve loped  in 
A u s tra l ia  f ro m  which source a few species such as A. 
confusa, A . koa  an d  A . heterophylla  were subse
qu en t ly  d ispersed  to  o the r  areas  a n d  tha t  the  s u b 
genus  d id no t  en ter  A u stra l ia  a f te r  deve lop ing  else
w here .  It is tem p tin g  to  specula te  th a t  subgenus  
Acacia  en tered  n o r th e rn  A us tra l ia  where  it has  since 
largely rem a in ed  in the m id-T er t ia ry  (o r  p e rh a p s  even 
la ter)  w hen  A u s tra l ia  cam e into c o n tac t  w ith the 
sou th -eas t  A sian  p la te  but it is d ifficu lt  to  accoun t 
fo r  the  p o o r  rep re se n ta t io n  o f  subgenus  Aculeiferum  
in A us tra l ia .

As A u s tra l ia  was separa ted  f rom  A fr ic a  a n d  India 
by  a cons iderab le  m arine  gap  an d  w as  d is tan t  from 
a n y  o th e r  tro p ic a l  land  m ass fo r  m illions o f  years  u n 
til la te  in the  O ligocene w hen  con tac t  was m a d e  with 
th e  sou th -eas t  A s ian  plate, Melville (1975) conc luded  
th a t  ‘the  cha rac te r is t ic  A us tra l ian  f lo ra  — excluding 
th e  In d o -M a la y s ian  elem ent o f  re la tively recent 
orig in  — m ust have  evolved in situ  f ro m  ances to rs  o f  
P e r m ia n  a g e ’. Melville (I.e.) co n t in u ed  th a t  ‘A ccep 
tance  o f  th is  conclusion  implies th a t  evo lu t iona ry  
t r e n d s  in m a n y  families such as Proteaceae, Res- 
tionaceae, Legum inosae  an d  C om positae, m us t  have 
been  in it ia ted  a lready  in the P e rm ia n  fo r  the  o b 
served para lle l  evo lu tion  to  have ta k en  p lace  subse
q u en t ly  on  s e p a ra te d  G o n d w an ic  f r a g m e n ts ’.

Irrespective  o f  w hen  the  genus first b ecam e e s ta b 
lished in A u s tra l ia  a n d  f ro m  w here it ca m e its devel
o p m e n t  a n d  su bsequen t  spread  over  the  con t inen t 
have  been in fluenced  by past geological a n d  climatic 
changes .  D uring  the pe r iod  f rom  the  T riassic ,  until
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n o r th w a rd  drift  began in the E ocene,  A us tra l ia  was 
s i tua ted  a b o u t  15° sou th  o f  its present la t i tude  
( Jones ,  1971).

T he  A us tra l ian  T er t ia ry  pollen record  is largely 
tha t  o f  ra inforest  which must have  been w idespread ,  
th o u g h  not necessarily con t in u o u s ,  over  the  so u the rn  
par t  o f  the  cont inen t (M ar t in ,  1978). T h e  high c o n 
ten t  o f  gym nospe rm s  in the A u s tra l ian  P a leocene  
a ssem blages  is though t  to  indicate a cool te m p era te  
c l im ate  sim ilar to p resen t-day  T a sm a n ia  (M ar t in ,
I.e.). T h e  subsequent increase in M yrtaceae  a n d  o th e r  
an g io sp erm s  is taken  to  indicate a relative increase in 
te m p e ra tu re  to a w arm  te m p era te  or sub trop ica l  
c l im ate.  T em p era tu re s  reached  the m a x im u m  for the 
T e r t ia ry  in the early Eocene a n d  the d ra m a t ic  in 
crease  in N othofagus in the m id-E ocene  m a rk s  the 
onse t o f  a cooling t rend  a l though  fu r th e r  f luc tua t ions  
w ere experienced.  The O ligocene to  early  M iocene 
w as a period  o f  an equab le  c l im ate  with very high 
rainfall  a n d  stable tem pera tu re s  while the  m id - l a t e  
M iocene  was a tim e o f  p ro fo u n d  change  when 
N othofagus  and  m any  o th e r  taxa d isappea red  f ro m  
the  fossil record  in sou th -eas te rn  A us tra l ia  (M ar t in ,
1977). D uring the late M iocene and  P liocene a 
m o d e ra te  rainfall  and  drier  type o f  vegeta tion  existed 
an d  it is though t  tha t  rem nan ts  o f  lower Ter tia ry  
f lo ra  existed in small refuge areas  in the easte rn  
h igh lands  and  m igra ted  w estwards w hen  the  c lim ate 
b ecam e w etter  for  a relatively br ief  per iod  in the late 
P liocene (M ar t in ,  1977). T here  is every ind ica t ion  
tha t  ar id ity  increased subsequen t to P liocene tim e 
an d  the  c l im ate  becam e m ore  seasonal with a well- 
m a rk e d  dry  period and  it is not until the P leis tocene 
tha t  g rass lands  a n d / o r  savanna  w o o d lan d s  becam e 
p ro m in e n t  in sou th -eas te rn  A ustra l ia .  A cco rd ing  to 
Gill (1975) it was only at this stage a b o u t  tw o  million 
years ago  that the full o p p o r tu n i ty  fo r  specia t ion  in 
Acacia  a n d  Eucalyptus occurred .  As ar id i ty  in ten 
sified c losed  forest would  have been e l im ina ted  f ro m  
all but locally favou rab le  sites in n o r th -e as te rn  
A us tra l ia .

In ra inforest  areas Acacia  species are  con f ined  to  
m arg in a l  areas and  clearings an d  it is on ly  w hen  the 
canopy  is d is tu rbed  tha t  the light requ ir ing  elem ents 
o f  the A ustra l ian  flora becom e estab lished  (Bur- 
bidge, 1960). The  retreat o f  closed forest with in 
creasing ar id ity  would  have favoured  the dispersal o f  
Acacia  species and  the fossil finds d iscussed by 
C o o k s o n  (1954) possibly indicate  a n  expansion  in the 
d is tr ibu t iona l  range o f  Acacia  which co incided with 
the  retreat o f  Nothofagus. H o p p e r  & M aslin  (1978) 
suggested  tha t the recent specia tion in Acacia  in 
W este rn  A ustra l ia  has been p ro m o te d  by recurren t  
m ig ra t ion ,  extinction  an d  iso lation  o f  p o p u la t io n s  as 
a result o f  Pleistocene climatic f lu c tu a t io n s  a n d  their  
e ros iona l  consequences in c limatically  trans i t iona l  
a reas .  T he  possible dispersal o f  Acacia  in A u s tra l ia  
as a w hole  is dealt with by Pedley (1980).

A p ar t  from  the obvious d ifferences such as the  d e 
v e lopm en t  o f  phyllodes in m any  m em bers  o f  s u b 
genus H eterophyllum  in A ustra l ia  an d  the  d i f fe re n 
ces betw een  the three subgenera  in po llen ,  c h r o m o 
som es,  seeds, seedlings, inflorescences an d  p o d s  
a l luded  to by G uinet  & Vassal (1978), there  a re  o th e r  
d if fe ren tia l  tendencies between subgenus  H etero
phyllum  and  the  A fr ican  represen ta tives  o f  su b 
gene ra  Acacia  an d  Aculeiferum  w hich are  briefly  d is 
cussed here.

1. T h e  A fr ican  species (except A. albicia) are  inva r i
ably  dec iduous  dur ing  the  d ry season, either regularly

or  irregularly  so, while the A u s tra l ian  m em bers  o f  
subgenus H eterophyllum  a re  invariab ly  evergreen. 
T he  only A u s tra l ian  species th o u g h t  to  be deciduous 
is A. ditricha  Pedley ,  a m em ber  o f  subgenus  Acacia, 
but it is possib le  tha t  som e o th e r  m e m b ers  o f  this 
subgenus a re  a lso  dec iduous .

2. The f la t tened  sp read ing  c row ns  which are  so 
characteris tic  o f  som e o f  the A fr ic an  species such as 
A . tortilis subsp .  heteracantha (B u rch .)  Brenan  and 
subsp .  spirocarpa  (H o c h s t .  ex A. R ich.)  B renan , A. 
sieberana var.  w oodii (B urtt  Davy) Keay & Brenan, 
A . lahai S teud . & H ochs t .  ex Benth .  a n d  A. 
abyssinica  H ochs t .  ex Benth . subsp .  calophylla 
Brenan are  absent am o n g s t  the  A u s tra l ian  species. 
O ne  ex p lana t ion  advanced  fo r  the  f la t tened  crowns 
in A fr ica  is th a t  it is an  a d a p t iv e  response  to  browsing 
(B row n, 1960). A n o th e r  suggestion  tha t  has been 
o f fe red  is th a t  it is the result o f  inso la t ion  dam aging  
the apical g row ing  buds,  bu t if  this w as  the  case it is 
s trange  that n one  o f  the A u s tra l ian  species has 
developed the sam e ad a p t iv e  response  where the 
effects  o f  inso la t ion  a re  as  g rea t as they  a re  in Africa. 
The  A fr ican  species in general ‘lo o k ’ d iffe ren t to 
m ost o f  the  A us tra l ian  m em b ers  o f  su b genus  H etero
phyllum.
3. T he  stipules in all A fr ican  m e m b ers  o f  subgenus 
Acacia  a re  spinescent and  inva r iab ly  very prom inen t 
a n d  in the A us tra l ian  m em b ers  o f  the  subgenus  the 
stipules are  typically spinescent a t  least when young 
a l th o u g h  they are  usually small or  occasionally  
absen t.  The  stipules in subgenus  H eterophyllum  are, 
w ith few exceptions,  small,  in c o n sp ic u o u s  an d  often 
dec iduous.  M a n y  o f  the  species a re  en tire ly  unarm ed  
bu t in o the rs  sp inescence has arisen in various  ways 
th rough  the  m o d if ic a t io n  o f  phy llodes ,  b ranchlets  
an d  peduncles. A . paradoxa  D C. a n d  A . victoriae 
Benth. are excep t ional  in hav ing  s t ipu la r  spines 
a l th o u g h  those  o f  the  la t te r  a re  som e tim es  reduced  to 
blunt ou tg ro w th s ,  a n d  s t ipu la r  spines a lso  occur  in 
som e o f  the  W estern  A u s tra l ian  species (Pedley,
1978). S tipular  sp ines are  far  better  deve loped  in the 
A fr ican  species o f  subgenus Acacia  than  they are  in 
the A us tra l ian  m em bers  o f  subgenus  Acacia  or  in 
subgenus  H eterophyllum . B row n (1960) suggested 
tha t  ‘Acacia in A u stra l ia  passed th ro u g h  an  earlier 
pe r iod  in which spininess had  little ad a p t iv e  value, 
followed by a tim e in which selective pressures  again 
a rose  fav o u r in g  the  d eve lopm en t  o f  sp ines  de novo  in 
shrubs o f  the fores ted  co u n try  a n d  in the lower 
shrubs o f  the open  c o u n t ry ’.

Brown (I.e.) a t t r ib u te d  the  lack o f  spinescence in 
m any  o f  the A us tra l ian  Acacia  species an d  in other 
d o m in a n t  gene ra  like Eucalyptus to  the  'long- 
con t inued  absence  o r  scarcity o f  effec tive  large b row 
sers’ until the  recent in t ro d u c t io n  o f  dom esticated  
an im als .  Large b row sing  herb ivores  a re  now  or have 
recently been a b u n d a n t  in A fr ic a  a n d  in tropical 
A m erica  in areas  w here  spinescent acac ias  occur and 
certainly in A fr ica  the  acacias co ns t i tu te  an  im p o r t 
an t  source o f  food  fo r  m any  b row s ing  m am m als .  
H ow ever,  the  a rg u m e n t  loses som e valid ity  as many 
species in o th e r  genera  have  survived brow sing  pres
sure w ithou t the  aid  o f  spines a l th o u g h  adm itted ly  
they m ay  have developed  o th e r  d e te r re n ts  such as o f 
fensive chemical a t t r ib u tes  to  d iscou rage  large 
browsers .  No similar rad ia t io n  o f  large browsers 
appears  to  have occurred  in A u s tra l ia ,  the endem ic 
A us tra l ian  m a m m a l  f a u n a  consis ting  o f  m arsupials ,  
m on o tre m es ,  roden ts  an d  bats .  O f  these ,  the  k an g a 
roo  is the largest su rv ivor  but k a n g a ro o s  are chiefly
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grazers an d  it seems reasonab le  to assum e that the 
extinct giant k anga roos  were also grazers. Brown 
(I.e.) considered  the developm ent o f  spininess in 
many o f  the  sm aller  sh rubby  acacias, grasses and  
other shrubs  o f  the closed forest u n d e rs tandab le  see
ing that k an g a ro o s ,  smaller m arsupials  and  roden ts  
feed on them .

None o f  the A ustra l ian  m em bers  o f  subgenus 
Acacia has  swollen s tipular  spines which are so 
characteristic  o f  som e o f  the African and  A m erican  
species an d  n o n e  o f  the  A ustra lian  species has  fo rm 
ed any m utualis t ic  associa tion  with ants  a l though  the 
seeds o f  m a n y  A us tra l ian  p lan ts ,  including som e 
Acacia species, are  d ispersed short distances by ants 
(Berg, 1975). The  A us tra l ian  cont inen t is richly 
endowed with ants  so the lack o f  a m utualis tic  
association between acacias an d  ants canno t be due  
to a scarcity  o f  an ts .  H o ck in g  (1970) suggested tha t if  
the A us tra l ian  m em bers  o f  subgenus Acacia  ever had  
the tendency to p roduce  swollen spines then 
presumably the  expression o f  the ch a rac te r  has been 
lost un d er  reduced  selection pressure f rom  h er
bivorous an im als .  The  ex tra-f lo ra l nectaries in the  
Australian m em bers  o f  subgenus Acacia  are small.

4. A n u m b e r  o f  the  A us tra l ian  m em bers  o f  subgenus 
Heterophyllum  f lourish  in a cold an d  wet e n v i ro n 
ment in so u th e rn  V ictoria  and  T asm an ia  far fu r the r  
south th a n  on any  o the r  cont inen t and  have occupied 
a habitat tha t  is generally  avoided by the indigenous 
African species. The A fr ican  species to lerate  hot and  
dry, hot an d  wet, and  cold and  dry hab ita ts  but 
where cold  an d  wet cond i t ions  persist for any great 
period o f  the  year acacias are usually in frequent in 
their occurrence  o r  absen t.

5. The  A fr ican  species invariably flower in spring o r  
early su m m er  an d  the inflorescences are usually p r o 
duced with o r  before  the young  leaves. In con tra s t ,  
the A us tra l ian  m em bers  o f  subgenus Heterophyllum  
are evergreen and  a nu m b e r  o f  species flower in 
winter.

6. The an th e rs  o f  nearly all o f  the  A frican species 
(except A . albida  and  A. redacta, neither o f  which it 
has been suggested is referab le  to Acacia, Robbertse  
& Von T e ich m a n ,  1979) are a d o rn e d  with a small 
apical d ec iduous  g land but none o f  the A ustra lian  
members o f  subgenus  H eterophyllum  appear  to have 
glands on the  an thers .  The  function  o f  the g lands in 
the A fr ican  species is not clear bu t H ocking (1970) 
suggested tha t  the  tissue filling the g lands may c o n 
tain useful a m o u n ts  o f  n itrogenous  material which 
may be utilised by p h y to p h a g o u s  insects. A. bidwillii 
Benth. a n d  A . sutherlandii (F. Muell.)  F. Muell. ,  
both A us tra lian  m em bers  o f  subgenus Acacia, have 
anthers w ith small dec iduous  apical g lands bu t I have 
not seen suitable  m ateria l o f  o the r  A ustra l ian  
members o f  the subgenus ,  except o f  A. farnesiana  
which lacks the  g lands,  to  establish w hether  they also  
have the d ec iduous  glands. This needs fu rthe r  in
vestigation.

7. Some o f  the  A ustra l ian  m em bers  o f  subgenus 
Heterophyllum  have seed with consp icuous brightly  
coloured arils, whereas n one  o f  the A frican species 
does.

8. Bruchids a re  responsible for the des truc tion  o f  
vast quanti t ies  o f  seeds o f  som e A m erican  and  A fr i 
can species in subgenera  Acacia  and  Aculeiferum  
whereas seeds o f  the A us tra lian  species are relatively 
unaffected by b ruch ids ,  p robab ly  because few indige
nous species o f  b ruch id  occur in A ustra las ia  an d  the  
Pacific Is lands (S ou thga te ,  1978). A survey o f  the

free non -p ro te in  a m in o  acids in the seeds o f  106 
Acacia  species by Evans et al. (1977) revealed  tha t  the 
genus can be d ivided in to  four b iochem ica lly  d if 
ferent g roups  on the basis o f  their seed chem is try  and  
S ou th g a te  (I.e.) suggested that one o f  the  fac to rs  in
fluencing the  ability o f  b ruchid  larvae to  survive 
w ith in  a seed m ay  be the level o f  ce rta in  am in o  acids, 
no tab ly  pipecolic acid and  som e h e te ropo lysac
charides .  The  a m in o  acid com pos it ion  o f  the  seed o f  
the A us tra l ian  m em bers  o f  subgenus H eterophyllum  
differs  f rom  tha t o f  the seed o f  m em bers  o f  o ther  
subgenera ,  an d  a possible exp lana tion  for  this m ay  be 
th a t  m em bers  o f  subgenus H eterophyllum  have 
ap p a ren t ly  evolved without the selection p ressure  o f  
b ruch id  p reda t ion .

DISCUSSION

As a result o f  the multid isc ip linary  ap p ro a c h  to 
Acacia  in recent years much evidence has  ac c u m u 
la ted  w hich indicates that fu n d am e n ta l  differences 
exist between subgenera  Acacia  and  Aculeiferum, 
a n d  tha t  subgenus Aculeiferum  is m o re  closely 
rela ted  to  subgenus Heterophyllum  despite  the  fact 
th a t  they occupy  basically d iffe rent geographica l 
areas  which show relatively little over lap ,  th a n  are 
subgenera  Acacia  and  Aculeiferum  which  share  a 
c o m m o n  geographica l area. The d iffe rences between 
subgenera  Acacia  and  Aculeiferum  a re  such tha t  it is 
considered  unlikely tha t  the one gave rise to  the o ther  
directly bu t  ra the r  tha t  they arose  f ro m  a c o m m o n  o r  
similar p ro to ty p e .  M any  questions concern ing  the 
orig in ,  evo lu tion  an d  dispersal o f  the genus and  o f  
the  re la tionsh ips within it rem ain  to be answ ered  to 
enab le  a be t te r  unders tand ing  to  emerge.

A lthough  the A fr ican  Acacia  species have  received 
a cons iderab le  am o u n t  o f  a t ten t ion  dur ing  the last 
few decades they rem ain  inadequa te ly  know n  and  n u 
m erous  ta x o n o m ic  p roblem s await e luc ida tion .  Des
pite  the incom ple teness  o f  the in fo rm a t io n  on  the  dis
t r ib u t io n  o f  the A fr ican  species the overall pat te rns  
tha t  em erge are  p robab ly  sufficiently  accura te  to  be 
o f  value. F u r th e r  collecting, especially in tropical 
nor th-eas t  A fr ica  and  in west tropical A fr ica ,  will 
resolve som e o f  the taxonom ic  p rob lem s an d  p rovide 
m ore  accura te  in fo rm a tio n  on the d is t r ibu t ions  o f  
m a n y  species.

Som e species in subgenus Aculeiferum  a re  a lm ost 
as w idespread  in A fr ica  as the m ost w idespread  m e m 
bers o f  subgenus Acacia, but the d is t r ibu t ion  o f  su b 
genus Acacia  as a whole in A frica  exceeds tha t  o f  
subgenus  Aculeiferum. T hat  subgenus  Acacia  en joys 
a wider range  o f  d is tr ibu tion  than  subgenus  Aculei
feru m  suggests that the fo rm er  has been  able to  
occupy  hab i ta ts  from  which the la t te r  has been ex
c luded  an d  the possibility exists th a t  it has been 
assisted in this by the greater genetic plasticity c o n 
ferred  on  it as a consequence o f  its m em bers  being 
po lyplo id .  O n  the  o the r  han d ,  c l im bing m em bers  o f  
subgenus  Aculeiferum  have been successful in 
forested areas  o f  the continen t in which subgenus 
Acacia  is not represen ted ,  the cl im bing hab i t ,  which 
is not kn o w n  in subgenus Acacia  in A fr ica ,  enabling  
species to take  advan tage  o f  su itable  sites in forested  
areas .  The  highest concen tra t ion  o f  species in each 
subgenus  occurs in tropical no r th -eas t ,  east and  
sou th -eas t  A fr ica  but d iffe ren t par ts  o f  the  con t inen t 
have  been im p o r ta n t  areas o f  local specia tion  for  
each subgenus ,  the highest con c en tra t io n  o f  endem ic 
species in subgenus  Acacia  occurr ing  in T a n z a n ia  a n d  
the  highest concen tra t ion  o f  endem ics in subgenus 
Aculeiferum  in Somalia .
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Despite the advances in o u r  know ledge o f  the A fr i 
can  species in recent decades,  detailed p o p u la t io n  
studies are  requ ired  an d  in fo rm a t io n  is needed on  
the ir  bio logy an d  auteco logy . O nly  w hen  such a 
reservoir  o f  in fo rm a tio n  is ava ilab le  will a be t te r  
u n d e rs ta n d in g  o f  the A fr ican  species em erge.  A n d ,  
what is true  for the  A fr ican  species applies equally  to 
those  in o the r  cont inen ts .  It w ou ld  be highly benef ic 
ial as a first step to  have a conspectus o f  the  Acacia  
species occurring  on each con t inen t ref lecting  the 
cu rren t s ta te  o f  taxonom ic  know ledge a long  the lines 
o f  th a t  p roduced  for  the A fr ican  species (Ross, 1979) 
or  the m o re  detailed revision o f  Q u ee n s la n d  species 
(Pedley ,  1978, 1979), an d  ultim ately  a conspec tu s  o f  
the genus as a whole. This is, o f  course ,  a fairly fo r 
m idab le  task especially w hen one  considers  the  A u s 
tra l ian  species but m uch va luable  w ork  has a lready  
been d o n e  on  the A us tra l ian  species. H opefu l ly ,  a 
conspec tus  o f  the  A ustra l ian  species will be p repa red  
befo re  to o  long. Acacia  is a fasc inating  genus ,  which 
c o m m e n d s  itself to  fu r the r  s tudy.
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UITTREKSEL

Die drie sub genera wat in die genus Acacia  erken 
word, word in hooftrekke beskrywe en die globale  
verspreiding van elk word aangedui. D ie verskille tus- 
sen die subgenera en die graad en verwantskap en 
vlakke van spesialisasie word kortliks bespreek. Die 
voorstel word getnaak dat die voorouers van die 
genus klim- o f  slingerplante was. Geologiese gebeure 
in die verlede wat ’n m oonllik invloed op die ver
spreiding van Acacia-spesies in A frika kon gehad  
het, word geskets. Die aantal spesies wat vir elke land  
in A frika aangeteken is word getabuleer en die ver
spreiding en konsentrasie van spesies binne die genus 
A cac ia  as geheel en binne elke subgenus in A frika  
word geillustreer. Die hoogste konsentrasie van 
spesies binne elke subgenus kom  in oos en suid-oos 
tropiese A frika  voor. Die verspreiding van spesies in 
som m ige van die afsonderlike A frika-lande en 
m oontlike verwantskappe w ord  bespreek en die aan- 
dag word op die hoofsentra van endem ism e gevestig. 
Die verspreiding van die spesies van A frika w ord met 
die h o o f fito-geografiese streke wat op  die vasteland  
erken word, in verband gebring. Die verwantskappe  
tussen die  A cacia  spesies van A frika, Am erika, 
Malgassie, Indie en Australie word kortliks bespreek.
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