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with madrone, manzanita, bayberry (Myrica), Persea 
(avocado), mesquite, hopbush (Dodonea), Euphor-
bia, Karwinskia (coyotillo), hackberry (Celtis), desert 
almond (similar to P. fasciculata), Pithecellobium (black 
bean, Mimosoideae), California laurel (Umbellularia), 
Arizona or Piute cypress, flannel bush, Mexican 
pinyon pine, Cercocarpus, and others; many have 
descendants still in Kern County,4 which was at the 
latitude of San Diego today. The Tehachapi Colubrina 
fossil was thought to be similar to C. triflora5 that pres-
ently occurs in subtropical deciduous forests along 
the Mexican Pacific Coast, while our C. californica is 
remarkably similar to a Madagascan desert species, C. 
humbertii (Fig. 1), the latter differing only by a rudi-
mentary aril. 6

Are these disjunct occurrences the result of long-dis-
tance dispersal of Colubrina seeds by birds or storms, 
or did Colubrina spread slowly over land, to or from 
Madagascar?

My interest in Colubrina eco-geography was pursu-
ant to taxonomic relationships of novel anticancer 
compounds, colubrinol (Fig. 2) and colubrinol 
acetate, isolated from C. texensis, and the antitcancer 
activity in the related C. californica. These compounds 
are structurally similar to another novel anticancer 
compound, maytansine, discovered previously in 
an Ethiopian shrub, Maytenus (Gymnosporia) serrata 
(staff tree family, Celastraceae). Collectively referred 
to as maytansinoids, they are rare in plants, known 
from closely-related species in four genera (Colubrina, 
Gymnosporia, Mallotus, Putterlickia). In Gymnosporia 
(~300 spp.), for example, maytansinoids occur mostly 
in the G. ovata species complex, in Kenya, Ethiopia 
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Fig. 1: Colubrina (Rhamnaceae), Left: Colubrina humbertii (Madagascar), 
Right: Colubrina californica (California, Chuckwalla Mts.)

Fig. 4. Cynometra–Lasiodiscus associations plotted on Google 
Earth. Four shown here for Tanzania: Upper to lower right: 
(1) northern Zanzibar, C. lukei and L. pervillei ssp. pervillei; 
(2) Pugu Hills, C. longipedicellata and L. holtzii; lower to 
upper left: (3) C. uluguruensis and L. usambarensis, Uluguru 
Mts.; (4) Cynometra and Lasiodiscus spp. indet., Nguru Mts. 
References were noted under Google Earth pin properties. 
Most species endemic to pin sites; exceptions are L. usam-
barensis and L. pervillei; the latter has another subspecies in 
Madagascar.

President’s Message
A Synopsis of the Vegetation, Sym-
biotic & Taxonomic Relationships in 
the Snakebush Genus, Colubrina
by Richard Spjut

T HE GENUS COLUBRINA — CLASSIFIED IN THE  
 buckthorn family (Rhamnaceae) — includes ~37 
species of shrubs and trees distributed around the 
world in tropical and subtropical regions.1 One oc-

curs in California, C. californica (CNPS LIST 2B.3), 
beyond Kern County, in the Sonoran Desert. 

The related Ceanothus, by comparison, has 
~55 species in North America with 46 in 
California and 10–11 in Kern County 2.

Once upon a time, ~17 million years ago, 
snakebush reportedly did grow in Kern 

County — in the Tehachapi Mountains3.
The climate back then was subtropical with a 

marked dry season as evidenced by the fossil-
ized plant remains found there. Colubrina 
and other species were determined by 
Daniel Axelrod to characterize vegetation 

of oak-conifer woodland, thorn and short tree forests 
of evergreen and deciduous species. Snakebush grew 

Fig. 2. Colubrinol

Fig. 3. A tropical humid forest north of Mombassa west of Malindi, 
Kenya, the canopy trees largely one species, Cynometra webberi. In the 
understory was Lasiodiscus ferrugineus (Rhamnaceae).
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and India, and in the related genus, 
Putterlickia (2 spp.) in South Africa. 
The G. ovata complex possibly 
evolved in northern Africa during 
the mid Tertiary (30–20 mya) along 
margins of equatorial tropical 
forests in transition to savanna — 
then retreated south in Africa and 
east into India as the Sahara Desert 
developed and continents drifted 
north.7 The Celastraceae, Rham-
naceae and one other maytan-
sinoid genus in the Euphorbiaceae 
(Mallotus) are related at a higher 
classification level called “Rosids” 
(subclass Rosideae).

Maytansinoids are also known as 
ansamitocins in actinobacteria. 
They include genera of Streptomy-
ces that produce many of our anti-
biotics, Frankia that grow symbioti-
cally with Ceanothus roots, fixing 
nitrogen, and Actinosynnema that 
contain ansamitocin. Rather than 
extract maytansine or colubrinol 
from plants, two former research 
leaders of the USDA Medicinal 
Plant Resources Laboratory and of 
the NCI Natural Products Branch 
travelled in 1977 to Ethiopia, 
Kenya, South Africa, and Texas — 
where they collected soil and plant 
parts to screen microbial cultures 
for the ansamitocin-producing bac-
teria — that so far remain cryptic.8 
Nonetheless, the ansamitocins in 
Rosids indicate a plant–actinobac-
terial relationship, dating back to 
the Cretaceous (145–65 mya)9 when continents were 
closer together.

Although Colubrina is widely distributed, in tropical 
Africa it is replaced by Lasodiscus, a genus of 9–13 spe-
cies in which I collected a specimen of L. ferrugineus 
near the equator along the Kenya coast west of Ma-
lindi while drying samples I had collected of antican-
cer plants. At the time, L. ferrugineus was known only 
by relatively few collections, mine from an understory 
tree in a pure Cynometra webberi (Caesalpinioideae) 
forest (Fig. 3), not the typical mixed species forest 
of canopy trees one usually sees in humid tropical 
lowlands. A close relative of L. ferrugineus (or same 
species, L. mildbraedii) is a common understory tree 
in a C. alexandri-dominant rain forest in Uganda and 
eastern Congo10. The Kenya–Uganda occurrences are 
separated 625 air miles by vast areas of savanna and 

bush vegetation, a distance com-
parable to the ponderosa pine–an-
telope bush association between 
the Sierra Nevada and Rocky Mts. 
described in the last newsletter. 
Probably no one would disagree 
that the Cynometra–Lasiodiscus, or 
the ponderosa pine-antelope bush, 
associations were connected in the 
past. This is further evidencedt by 
the Cynometra–Lasiodiscus close as-
sociations in Tanzania, represented 
by more geographically restricted 
species (Fig. 4), and by geographi-
cal distribution patterns exempli-
fied by Cynometra madagascariensis 
and Colubrina faraloatra in Mada-
gascar (Fig. 5).

The Cynometra–Lasiodiscus/ Colu-
brina relationships become more 
complex when associated species 
in other genera are included. An 
analogy is the social network con-
nections such as “Facebook.” Some 
are mutual (“friends”), others not. 
In the 2nd edition of A Manual of 
California Vegetation (MCV2), for 
example, the alliance11 of creosote 
bush and white bur sage (“Larrea 
tridentata - Ambrosia dumosa Alli-
ance”) might be viewed as mutual 
under which many associations 
(“friends”) are listed, while both 
Larrea and Ambrosia also have their 
own separate alliances and asso-
ciations. An association between 
Colubrina californica and A. ilicifolia 
appears evident when both species 

are relatively infrequent in California yet occur in 
close proximity at several locations. 12 In forests with 
Cynometra (~ 85 spp.) and Colubrina or Lasiodiscus, one 
may find understory shrubs or trees of Manilkara (Sa-
potaceae), Rinorea (Violaceae), and/or Chrysophyllum 
(Sapotaceae), not only in East Africa and Madagas-
car, but in more distant places such as Cuba (Fig. 6) 
and Costa Rica. The Cuban forest has Pithecellobium, 
which was earlier mentioned as once present in the 
Tehachapi Mts.

 Cynometra– Colubrina associations are further evident 
in India, Malaysia, and in the Pacific Islands. Cynometra 
iripa and Colubrina asiatica are common in “back man-
grove” vegetation along many coastal areas such as on 
Guam. Both have fruits (Cyn. iripa) or seeds (Col. asiatica) 
adapted to float in the ocean. In other locations, such as 
on the relatively small Christmas Island, is the endemic 

Fig. 5. A Comparison of geographical oc-
currences of endemic Cynometra madagas-
cariensis ssp. rivularis (left) with Colubrina 
faraloatra in Madagascar (right). 

Fig. B. Illustration of Cynometra madagas-
cariensis by A.R. d’Apreval, Grandidier, 
Histoire physique, naturelle et politique de 
Madagascar, Atlas, vol. 1: t. 31 (1882), con-
tributed by the Missouri Botanical Garden.
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Col. pedunculata where Cyn. ramiflora also occurs. In 
southern India, Cynometra travancorica and Colubrina 
travancorica appear closely associated in the Western 
Ghats. On the Malay peninsula Colubrina anomala occurs 
near a mixed caesalpinioid (Fabaceae) forest of Cynome-
tra, Sindora, and Intsia “deficient” in Dipterocarpaceae 
that are usually dominant in tropical Asian vegetation, 
while Sindora, primarily an Asian genus of 12 species, 
has a disjunct species in West Africa, Gabon, and that of 
Intsia has a related species, I. bijuga, known to occur with 
Lasiodiscus pervillei in southeastern Madagascar. 

Thus, it would seem that Colubrina spread around 
the world by ocean currents for one species that has 
buoyant seeds that germinate and grow near tropi-
cal seashores, and by land for most other species that 
are found inland in tropical forests, bush-lands and 
desert regions. The close association of Colubrina with 
Cynometra and other genera, especially in Fabaceae, 
suggest speciation associated with the plant commu-
nities by geographical isolation over time, while the 
desert California and Madagascar species of Colubrina 
probably acquired their similar traits independently 
from ancestral rain forest species through adaptation 
over time to semi-desert climates. ✿
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Fig. 7. Colubrina anomala and Cynometra malaccensis — A 
composite of three images: (1) Malay peninsula extracted 
from Google Earth, with area circled in red where Colubrina 
anomala once occurred near Cynometra malaccensis; (2) text 
copied as an image13 (3) photo of Cynometra malaccensis 
showing leafy branches with fruit. Merbau and Kekatong are 
common names for Intsia palembanica and Cynometra inae-
quifolia (= C. malaccensis), respectively.

Fig. 6. Illustration of forest by Merendez et al. (1987) in western Cuba, 
where red pin is inserted, on Google Earth. Text and arrows added to 
point out Cynometra, Manilkara, Chrysophyllum and Pithecellobium. 
The first three genera frequently occur in Africa and Madagascar 
in close association with Colubrina or Lasiodiscus. Pithecellobium, 
restricted to tropical America, once occurred in Kern County. Arrow 
pointing to location of Colubrina cubensis based on labels attached to 
herbarium specimens cited in image at the US National Herbarium, 
Smithsonian Institution
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