
BIOSYSI'EMATIC STUDIES OF THE TERMITE GWUS 

Odontotermes (HOLMGREN) WITH SPECIAL REFERENCE 

TO KENYA. 

R.K.N. Bagine B.Sc. (F.d.}, M.Sc., Nairobi 

A Thesis submitted for the Degree of Doctor of 

Philosophy of Makerere University 

1986 

AC 

CL S ·'"" S--a· · ].'1P. 4 '· . ..;.) 
AUT' / ~ t~1.N.e .. 

fL V\..I I' ·-(?'t'1 !¥fi t. · • TNLE . ~P.~ .~ -~ .1... ••••••••• 



( i ) 

DEl.J...ARATION 

This thesis is my own original work and has not been 

sul.Jrnitted to any other University. 

Signature 

R.K.N . Bagine 

Supervised by- )>w _h __ __ 
=:> -Professor D.l::. Paneroy 

Dr. J. M. Ritchie 

(National Museums of Kenya) 

Dr. R. D. Dransf ield 

(ICIPE) 



(ii) 

TABLE OF CON'!ENTS 

PAGE 

Declaration -------------... -----------( i) 

Table of contents ----------------(ii) 

Abstract ---------------------·------------(viii) 

Acknawledgernents -----------------------------(ix) 

List of figures ----------------------------(xi) 

List of plates ----------------- ----------------(xv) 

List of tables --------- (xviii) 

C li A P T E: R 0 N 1:: 

INTRODUL~ION 

1.1 The taxonanic context of the genus Odontotermes ------1 

1.2 Economi c importance of the genus Odontotermes--------2 



(iii) 

1.3 The need for Revisionary studies of Odontotermes ------3 

C H A P T E R TWO 

LI'lERATURE REVIEW 

2.1 Taxonanic History of the genus Odontotermes ------7 

2.2 A key to African Macrotermitinae - -------------10 

2.3 Diagnostic characters of the genus Odontotermes-------14 

2. 4 scope of the study -------------------.---- 16 

CHAPTER 'l' li R E E 

MA'l'ERIALS AND MEI'HODS 

3.1 Depositories -------------------------------18 

3.2 Examination of type series of E. African Odontotermes 

species ----------------------------24 

3. 3 How to recognize East African Odontotermes----- ----45 

3.4 The study area ------------------------------------47 



(iv) 

CHAPTER FOUR 

NEST STRUCTURE AND RELATED ECOLOOICAL ASPECTS 

4.1 Material and Methods ---- -50 

4.2 Observations and results -----------------54 

4.2.1 General description of round structure -------------"54 

4.2.2 Mounds built by Odontotermes -------------58 

4.3 Discussion --------------- ----·-76 

CHAPTER FIVE 

MORPHOLOOICAL AND NUMERICAL DESCRWI'IONS OF CIXNlUrERMES 

5.1 Material and Methods --- ------------------79 

5 . 2 Results -----------------------------81 

5.2.l Morphology of Odontoterrnes species-----------81 

5. 2.2 Morphological description of Odontoternes 

species of the study area -----------------82 



(v) 

5.2 . 3 Morphometric analysis ------------------166 

5.3 Discussion -----------------------------170 

6 . 1 

6.1.1 

6.2 

6.3 

CHAPTER S I X 

PRINCIPAL mMPONll-JTS ANALYSIS (PCA) OF MEASUREMENTS 

OF SOLDIER CASTE 

Material and Methods---- ------------

Basic technique of principal components 

analysis ----------

Results ----

----172 

----173 

--175 

Discussion ---------185 



(Vi) 

CHAPTER SEVEN 

GENERAL DISaJSSION AND CONCWSION 

7.1 Biochemical characterization of Odontotermes 

species ---·-------- 186 

7.2 Field identification of termite species -~---------187 

7.3 Mophological simila:ities and differences in 

Odontotermes species------· -----------192 

7.4 Canparison of type specimens with E. African 

Odontotermes material 

7.5 Conclusion ---- -------------

7.6 A preliminary Key to East African Odontotermes 

---195 

----197 

species based on the soldier caste-------------199 

REFERENCES ---- -----------------211 



(Vii) 

APPENDIX -----------------· ---- 227 

BIOCHEMICAL ME,-I'HODS 

1.1 Materials and Methods --------------------228 

1. 2 Results ----------------------------235 

1 . 3 Discussion ----------------------------242 



(viii) 

Odontotermes is a large and diverse genus containing some 

species that are pests in agriculture and forestry . 

genus has been hampered by taxonomic difficulties. 

Work on this 

The genus has 

never been revised since it was erected by Holmgren in 1912. In East 

Africa there are thirty recorded speci es, J(()re than in any other genus 

of termites, but most of these cannot be identified with confidence. 

Some of the type speci mens are of alates while others are of soldiers. 

All available primar~ types have been examined and canpared 

with East Afr.:.can Odontotermes material. In the study area, 

Odontotermes species were divided into two groups defined by their 

size and shape. Species were defined by numerical taxonorey and 

cluster analysis on a suite of IIDrphological measurements. In 

addition ecological characteristics were examined especially the 

external and internal structure of the nest and the detailed sculpture 

of the fungus combs. By these means , ten species were distinguished, 

which are described and illustrated. Four species are described as 

•sp. near•. These species are believed to be new. An attempt has 

been made to Key the East African Odontot ermes species on the basis of 

the soldier caste. 
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CHAPTER ONE 

INTRODUCTION 

1.1 The Taxonomic Context of the Genus Odontotermes 

The termites (Isoptera) belonging to the family Termitidae are 

the most successful living termites. They are nnst abundant in numbers 

of individuals and numbers of species in the grasslands and forests of 

the lowland tropics. They decrease in proportion in temperate ~ones, in 

deserts and at high altitudes (Emerson, 1952). Their social life is by 

far the J1DSt advanced within this order of social insects. The 

Termitidae are grouped into four subfamilies on the basis of the 

nnrphology of the worker intestine. These ~re Apicotermitinae, 

Termitinae, Macrotermitinae and Nasutitermitinae (Sands , 1972). 

The genus Odontotermes (Holmgren) belongs to the subfamily 

Macrotermitinae whose members are fungus-growers. Their fungus canbs are 

dispersed in separate chambers clustered together, either with no rround 

showing above ground or under a wide low mound, usually with open 

passages l eading down to it (Bagine, 1982). Anong the eleven gelllera of the 

subfamily Macrotermitinae (Kemner, 1934), Odontotermes like Macrotermes 

and Mi crotermes occurs i both Africa and Asia. 
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It is believed to have originated in the Afrotropical Region and 

aispersed into the Indo-Malayan Region in the early Miocene 

period through Western Asia (Emerson, 1955; Krishna & Weesner, 

1970 , Sen-Sanna, 1974; Thakur, 1976). Of the 195 species 

described so far, 107 occur in the Afrotropical Region, and out 

of these 107 species about 30 have been recorded from East 

African countries (Wanyonyi et al 1984). The genus occurs in a 

wide range of habitats from desert to tropical rain forests, 

and from sea-level to altitudes well over 3000 m. In East 

Africa they are widely distributed except in the JTDSt arid 

areas and above 11DOrland zones. Mounds of Odontotermes species 

are less comnDn in cultivated areas than in uncleared areas 

(pers. observation). Like the majority of other termites, 

Odontotermes feed largely on dead and dried plant materials. 

1.2 Econanic IJiiX)rtance of the Genus Odontotermes 

Within their habitats, Odontotermes play a 

significant role in the biological turnover of cellulosic 

materials and in the physical and chemical alteration of soils 

(Bagine, 1984). Odontotermes can therefore be classified as 

being of major economic importance. They are known to cause 

damage to structural timber in houses ( pers. observation). They 

are also alleged to cause losses i n agriculture, horticulture 

and forestry by destroying seedlings Harris (1961). 
' 
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They are reported to cause local damage to maize and other 

cereals before harvesting and are known to attack stored grain 

crops after harvest Collins (unpubl. report). However as yet 

there is no quantitative published information on Odontotermes 

damage available from Africa. In Southern Asia Odontotermes 

species are among the principal termites injurious to economic 

plants such as wheat, maize, gram, sugarcane, ground-nut, 

several vegetables, fruit trees, coconut palm etc. (Roonwal, 

1979, 1981). The genus has been noted to have marked 

beneficial effects on soil formation and modification in the 

Kisii area, Kenya (Wielernaker, 1984). 

1. 3. 'mE NEED FOR ~SIONARY S'IUDIES OF ODON'IDTERMES 

Notwithstanding the economic inportance of the genus, 

our knowledge of the taxonomy and distribution of many 

Odontotermes species is very incomplete and far from 

satisfactory. This is so partly because the genus is 

taxonomically difficult and partly because existing 

descriptions of the majority of the species are very meagre and 

lack illustrations. Above all , t.he type-specimens of most 

of the speci es being scattered in various foreign museums were 

not easily available to ear lier workers. Some 30 Odontotermes 

species have been described or recorded from East Africa, but 
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the existing descriptions are largely inadequate for the 

accurate ident .ification of species which are morphologically 

similar, and possess few features usef ul for specific 

identification . Serious difficulties have therefore been 

encountered while sorting out the current. identity of a good 

number of species collected and studied in this region of 

Africa . 

For example unpublished studies car ried out at the 

British Museum of Natural History (BMNH) i n London showed that. 

one Odont.ot.ermes species from Meru in Kenya had been wrongly 

ident.if ied as O. fallax , simply because the type locality of o. 

fallax is around Mt. Meru in Tanzania. Subsequently these 

samples were labelled as t opotypes by the earlier workers. 

Compared with the type series, these sampl es did not mat ch at 

all. On the other hand, several researchers such as Kemp 

(1955), Glover et al (1964), Darlington (1985 and pers. comm. ), 

who have worked in East Africa have expressed their concern as 

regards the taxonomy of Odontotermes, and have therefore been 

unable to give specific identifications for their collections. 
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Although the literature on Odontotermes in East 

Africa is very sparse, there have recently been a number of 

ecologically orientated projects in the region, all of which 

indicated the importance of the genus and sane of which provide 

useful starting points for the current taxonomic study. For 

example, Kemp (1955) carried out a detailed survey of the 
. . 

termite fauna Of North-Eastern Tanzania and recorded 

Odontotermes species as the most abundant termites in many of 

the habitats she studied. The following species were recorded: 

Odontoterrnes arnanicus, o. kibarensis, Q. latericius, o. sp. 

nr. patruus, o. rectanguloides, o. stercorivorus, o. 

zambesiensis, o. sp. i, o. sp.ii, Q. sp. iii. More recently 

work on Odontotermes has been going on in different parts of 

Kenya, where Darlington (in prep.) has shown that in the area 

around Kajiado the subdorninant group of termites consists of 

four species of Odontoterrnes:Q. rnonodon, o. arnanicus, o. 

tanganicus and o. zarnbesiensis. Each species has a distinctive 

nest structure and fungus canb. 

At Ruaraka, Kenya(Rotich N.K.A. unpubl. report) 

distinguished three nest types belonging to the species o. 

nolaensis, o. kibarensis and O. stercorivorus. He also used 

measurements of soldier caste to separate species. At Masai 

Mara, some preliminary work has been done on the termites of 

the Mara and Loita Plains (Darlington, per canrn.). The daninant 

termites over large areas are several species of Odontotermes 
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which in some places occur at very high densities. Glover et al 

(1964) noted the effect of Odontotermes mounds on the grassland 

vegetation of the Loita Plains. Bagine, (unpubl. report) 

working in the Mt. Kulal area , Marsabit District, described 

Odontotermes species as the most widespread termites foraging 

intensively on the limited resources of semi-arid and arid 

lands. The Odontotermes species included o. monodon, o. 

mediocris, o. roranicus, Q. latericius and one unidentified 

species. The occurence and the ecology of Q. badius, O. 

zambensiensis and o. mediocris was described by Buxton (1979) in 

Tsavo National Park. 

A projec~ sponsored by the Agricultural university, 

Wageningen, Netherlands, on the nature and development of soils 

in Kisii has shown the importance of termite activities. The 

dominant. species are members of the genus Odontotermes (Kooyman 

& Onck, in prep. ). 

Disc-shaped mounds of large size (10 - 25m in diameter 

and 0.5 - 3m high) occur at high density over hundreds of square 

miles between 1500 and 3000rn altitude in Kenya. The mounds are 

occupied by living termites of the genus Odontotermes . 

Disc-mounds have been sectioned at Ol eserwa, near Kajiado and on 

the Embakasi plain. Surface collections {some of whi ch included 

alates) have been made at the aoove sites and at Ngobit, 

Nyahururu, Ol Bolossa and 01 Kalou and Eldoret - Kapatagat 

(Darlington, unpubl. report). 
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CHAPTER '1WO 

LITERATURE REVIEW 

2.1 Taxonomic History of the Genus Odontotermes 

'!'he genus Termes Hagen was considered by Haviland (1898) 

to fall into a nUTli:>er of natural groups. Of these, three were 

old world genera of fungus-growers . "The most important 

represented by Termes bellicosus: it builds tall mounds , the . 

imayo and soldiers are of large size, and the latter have a 

transparent tip to the labrum and a toothless margin to the 

mandibles. The second is represented by Termes vulgaris: it 

builds insignificantly small mounds or none at all; the imago is 

large but the soldiers are of moderate size, have a few bristles 

at the tip of the labrum and a minute tooth at. the middle of the 

cutting-margin of each mandible, or at any rate of the left 

one. The last group, represented by Termes incert.us, has 

individuals of moderate size and quite different habit from 

those of the previous groups.• 

Holmgren (1910) erected the genus Odontotermes based on 

Haviland's •section with Termes vulgaris for type•. He divided 

the genus Odontotermes into three subgenera Odontotermes s. str . 

eyclot.ermes and Xenotermes. However Banks & Snyder (1920); 

Emerson (1928, 1953; Fuller (1921, ]924) and Sjostedt (1926) 

continued to recognise Termes and ignored Holgmgren's 



8 

Odontotermes. Kemner (1934) recognised Odontotermes as a 

valid taxon after Holmgren. Following him, Ahmad (1949 , 1958) 

Chatterjee and Thakur (1964, 1970); Roonwal and Pant (1953) 

have retained the name Odontotermes either as a genus or as a 

subgenus. 

Termes (with Termes fatalis L. as the type-species) 

belongs to the subfamily Terrnitinae, in which soldiers have 

snapping mandibles and a different shape of head- capsule in 

constrast with Holrngren's(l912)genus Odontotermes (with Terrnes 

vulgaris as the type-species). The soldiers of Odontoterrnes 

have sabre-shaped mandibles with a distinct tooth at various 

positions on the left mandible. Also the species included 

under the genus Termes are hurnivorous (Adamson, 1943; Corbett 

and Miller, 1936), whereas the genus Odontotermes includes 

essentially fungus-growing termites of the subfamily 

Macroterrnitinae which feed on wood and other plant materials 

(Snyder, 1949; Sands, 1956; Lee and Wood, 1971; Thakur, 1981). 

Holmgren (1912) described the subgenus, eycloterrnes, 

(with Termes obesus Ranbur as type-species) and in 1913 a 

further new subgenus, Hypoterrnes, to replace his earlier 

subgenus Xenoterrnes Holmgren (1912) which was found to be 

preoccupied by Xenoterrnes feae wasrnann (Coleoptera: 
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Rhysopaussinae). In the same publication he also transferred 

some of the species placed earlier under Odontotermes to 

Cyclotermes and distinguished these two subgenera as follows: 

eycloterrnes. Imago: Postclypeus half as long as wide. 

Soldier: Left mandible with forwardly pointing tooth; 

Mandibles relatively small, delicate, sabre shaped; Head 

distinctl y narrow in front; small species. 

Odontoterrnes . Imago: Postcypeus less than half as long as wide. 

soldier: Left mandible with ~ short but not forwardly pointed 

tooth varying in position. Mandibles short and thick; Head; 

usually rectangular in JtDStly large species. 

This presented serious difficulties in separating 

different species under both these subgenera. Ahmad (1949) 

made a thorough study of these characters and subjected the 

data to statistical analysis. He found that there was a 

canplete overlap of these characters between the supposed 

subgenera and did not find any significant difference between 

them. He therefore synonymised eyclotermes HolJtBren wit h 

Odontotermes. In 1913 Silvestri erected yet another subgenus 

Euscaiotermes for his rnonotypic species Odontotermes 

(Euscaiotermes) primus. Later "WOrkers, Ahmad (1950, 1958) and 

Snyder (1949) recognised Odontotermes as a distinct genus with 
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the following three subgenera: (i) Odontotermes (ii) 

Euscaioterrnes and (iii) Hypotermes. In recent years Bose 

(1975); Harris (1961); Roonwal (1970), Roonwal and Chhot.ani 

(1962); Sen-Sarma (1960) and Thakur (1981) have raised each of 

these subgenera to full generic level. In presenting my work in 

the succeeding chapters, I have treated Odontotermes as a full 

genus without including subgenera. 

2.2. A key to t.he Genera of African Macrot.ermitinae 

The following. is a key to African Macrotermitinae 

adapted from Bouillon and Mat.hot. (1965) and by this 

study. 

1. Anterior margin of pronotum with two long spines; 

fontanelle surrounded by swelling with a spine at 

the front 2 

Anterior margin of pronotum without. spines; 

fontanelle without spine-~ 3 

2. Mesonotum and metanotum with lateral spines 

directed forward; three normal castes plus interme

diates; antennae with 15 to 17 segments; 

tip of labrum with a hyaline point more less 

trilobate Acanthotermes 
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Mesonotum and met anotum without spines; two forms of 

soldiers; antennae wi th 18 to 21 segments; tip of 

labrum with hyaline point usually 

tr ilobatP------------Pseudacanthotermes 

Labrlim with a hyal ine point-----------4 

Labrum without hyaline point------ -----7 

4. Antennae with 13 segments ; labrum elongate with 

convex margins; one form of soldier and one of 

worker-------- Sphaerotermes 

Antennae with 15 to 17 segments,--------5, 

5. Antennae with 15 segments; head long with 

parallel sides; one form of soldier and two of 

worker-----------------------synacanthotermes 

Antennae with 16 or 17 segments; one or two forms of 

soldier and two of worker-----------6 

6. Large species; total head length of major soldier 

more than 4rrun; head with sides strongly converging 

forwards; mandibles without teeth at inner edge of 

medial area two forms of soldier; minor soldier with 

antennae and legs relatively much larger than major 

soldier---~--------~-~-~-Macrotermes 
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Small species; total head length of major soldier 

less than 3rnm; left mandible with several teeth at 

inner edge near medial area; usually one form of 

soldier Allodontermes 

7. Left mandible without clear tooth at inner 

edge of medial area; antennae with 12 to 15 

segments------------------10 

Left mandible with one or more teeth at inner 

edge of medial area; antennae with 14 to 19 

segments 8 

8. Left mandible with a single medial tooth not 

preceded by a notch; right mandible with or 

without a clear marginal tooth , antennae with 

15 to 19 segments ; usually with two similar 

soldier forms ----------Odontotermes 

Left mandible with two or more teeth at the 

inner edge of medial area and usually preceded 

by a notch; right mandible with a prominent 

too .h 9 
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9. Left mandible with two equal marginal teeth half way 

from the apex, first marginal tooth preceded by a 

shallow notch; antannae with 16 segments; head 

rectangular with postero--lateral corners broadly 

rounded; usually one form of a soldier and two of 

workers ----~~---~~-------------Megaprotermes 

Left mandible with several teeth at inner edge of 

medial area, central tooth preceded by a deep notch ; 

antennae with 14 segments; head with sides strongly 

convex; one or sometimes two soldier forms and two 

of workers--------...... ~-----------...... -----Protermes 

10 . Mandible of major soldier strongly curved at tip; two 

forms of soldier; ant ennae with 15 segments; labrum 

as wide as long fontanelle small but 

visiblp-.---.. ...... ---------------------Ancistroterrnes 

Mandible of major sol dier weakly curved at tip; 

usually two similar forms of soldier; antennae w1th 

12 segments; labrum longer than wide; fontanelle 

absent Microterrnes 
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2.3 Diagnostic Characters of the Genus Odontotermes 

Imago Head: headcapsule yellowish to reddish brown, 

broadly oval to circular; widest across the eyes. Head and 

body moderately to densely pilose with short and long hairs; 

epicranial suture absent. Eyes medium to large, semi-circular , 

more or less strongly bulbous. OCell i translucent,weakly to 

strongly bulged, size and position variable. Fontanelle 

minute, weakly raised and posteromedially placed. Antennae 

with 18-20 segments, relative length of proximal segments 

variable. Clypeus: Post- clypeus swollen, Pos~erior margin 

weakly co strongly arched. Ante- clypeus whitish, narrow and 

pilose. Labrum aimost as broad as or slightly broader than 

long, hairy . Mandibles: Left mandible with an apical tooth, 

apical slightly longer t han first warginal tooth . 

Thorax: pronotum f l at, trapezoid, rather densely pilose , 

anterior margin a little elevated with or without a median 

notch, sides strongly convergent posteriorly; posterior margin 

emarginate, median T- shaped mark and t wo oval spots on the 

antero-lateral corners alJIX)st always present, sometimes 

indistinct. Legs slender and hairy. Femur four times as long 

as medial width. Tibial spurs usually 3:2:2, tarsi four 

segmented. Wings : Usually hyaline dark brown. Forewing longer 

than hind wing. Costa and subcosta fused. Radius small, 

£using with costa-subcosta a little distance from the wing 

scale . Radial sector thick , prominent and strongly sc lerotised, 
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running close to and parallel with costa-subcosta, unbranched 

median sclerotised, emanating from the basal region of cubitus; 

number of branches variable, depending upon the branching of 

cubitus; generally 3 to 11 branches: Cubitus also poorly 

sclerotised with 8 to 16 branches; Radial streak present or 

absent. Hind wings: Costa-subcosta, Radius, Radial sector, 

Radial streak and cubitus as in forewing. Median arising from 

Radial sector well outside the wing scale. 

Abdomen: Elongate and hairy; cerci two-segmented and hairy. 

Worker Head: whitish yellow to deep yellow brown, 

sub-cir cular to elliptical shape. Eyes and ocelli absent. 

Antennae with 16 to 19 segments. 

Mandible as in imago. 

Thorax: pronottnn saddle-shaped, anterior margin weakly to 

deeply emarginate, posterior margin sublinear to deeply 

emarginate. Mesonottnn narrower than pronottnn, metanottnn as 

broad as or broader than pronotum. 

Legs: hairy, femur half as long as tibia, tibial spurs usually 

3:2:2; tarsi four-segmented. 

Abdomen: sub-globular to elongate, Cerci two-segmented and 

hairy. 
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Soldier Head: head-capsule pale yellow to castaneous brown, 

broadly oval to almost rectangular, a lways longer than broad. 

Fontanelle generally indistinct. Eyes and ocelli absent. 

Antennae with 15 to 18 segments, distal segments in some 

species darker than the basal segments. Mandibles: Delicately 

to strongly built. Left mandible always with a median tooth. 

Right mandible with or without median tooth. Labrum: 

spathulate in shape. Thorax. Pronotum: saddle shaped, broader 

thaD long; anterior margin with an imperceptible to deep median 

notch. Mesonotum narrower than or as wide as pronotum. 

Metanotum as wide as or broader than pronotum. Legs: Tibial 

spurs usually 3:2:2, tarsi four-segmented. Abdomen: 

sub-globular to elongate; noderately to densely pilose. Cerci 

two-segmented and hairy . 

2.4 Scope of the Study 

The current work has been exploring the taxonomic 

orthodoxy, and the possibility of using nest characteristics 

and biochemical differences on Odontotermes species collecte~ 

in East Africa. More specifically this study is directed 

towards cl arification of the taxonomy of the genus Odontotermes 

in Kenya. The primary aim is t o furnish unambiguous characters 

for species discrimination which will be of use to biologists 

and ecologists working in the region. Specific objectives are 

as outlined below: 
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1) To evaluate some nnrphological characters as 

potential tools for species separation and 

identification i n Odontotermes. 

2) To evaluate the suitability of ecological and 

biochemical characters for taxonomic use. 

3) Where possible to relate the local distribution of 

Odontotermes species to habitat type and other 

envirorunental factors. 
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CHAP'IER THREE 

MATERIAL AND METHODS 

3.1 Depositories 

Table 1. lists depositories of type specimens, with 

the type locality, authors and known distribution of the 

species in East Africa.; Kenya, U0anda and Tanzania (Tanganyika, 

Zanzibar and Pernba). The types of those species marked with an 

asterisk (*) have been examined and compared with other East 

African material. Type specimens fran the _British Museum 

(Natural History), London (BMNH, r.ondon), Natuurhistoriska 

Riksmuseet, Stockholm (NR, Stockholm), American Museum of 

Natural History, New York (AMNH, New York) and the 

Naturhistorisches Museum, Maast richt (NM, Maastricht), were 

examined. Further material was studied at the National Museums 

of Kenya (NMK, Nairobi) , Wageningen Agricultural University, 

Department of Entomology and the British Museum {Natural 

History), London. 



19 

Table 1: A list of East African Odontotermes species and the type depositories 

Species/author Type locality Type 

depositories 

o. amanicus* sjostedt, 1925 Tanganyika-Usarrbara NR, Stockholm 

o. amaniensis* Sjostedt, 1924a Tanganyika NR, Stockholm 

Usant>ara (Amani) 

o. ancep_~* (Sjostedt, 1911) Ethiopia NR, Stockholm 

o. aPQllo* (Sjostedt, 1905) Tanganyika BMNH, London 

NR, Stockholm 

0 . aurora*(Sjostedt, 1904) Zanzibar MNHN, Paris 

o. badius* (Haviland, 1898) South Africa~Natal NR, Stockholm 

carrbridge 

Table 1 continues on page 20 

Other record 

in E. Africa 

Kenya, Zanzibar 

Pemba 

Kenya 

Tanganyika, 

Kenya 

Kenya, Uganda 

Tanganyika 
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o. boranicus* Ghidini, 1937 Ethiopia BMNH, London Kenya, Uganda 

o. caffrariae* (Sjostedt, 1897) Pernba NR, Stockholm 

o. culturarum* Sjostedt, 1924b South Africa NR, Stockholm Tanganyika 

Uganda, Kenya 

o. egf~g_iu?! Sjostedt, 1925 Kenya-Nairobi NR, Stockholm 

O. eJg_onensis* sjostedt, 1926 Kenya-Mt .Elgon NR , Stockholm 

o. fallax* Sj~stedt, 1924b Tanganyika NR, Stockholm Kenya 

o. fulleri* Emerson, 1928 Be lg i an, Congo AMNH, New York Uganda, Kenya 

(Zaire (Niangara) Tanzania 

o. kibarensis* Fuller, 1923 Uganda - Kibara BMNH, London 

NR , Stockholm Kenya 

o. latericius* (Haviland, 1898) south Africa NR , Stockholm Uganda 

Natal MZ, Cambridge Tanganyika 

NM, Maastricht Kenya 

o. lacustris*, Harris, 1960 Malawi BMNH, London Kenya 

Table 1. continues on page 21 



o. rnediocris* (Sjostedt, 1911) 

o. microps* (Sjostedt, 1899) 

o. Jl()nodon* (Gerstacker, 1891) 

o. roc>ntanus* Harris, 1960 

o. nolaensis* Sjostedt, 1924b 

o. palrnquisti* (Sjostedt, 1907) 

o. patruus* Sjostedt, 1913 

Table 1. continues on page 22 
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Ethiopia 

Tanganyika-Tanga 

Mozambique 

Kenya-Kikuyu 

Escarprne!lt 

Congo (Zaire) 

Barica Nola 

Tanganyika

Ki limanjaro 

Congo (Zaire) 

Katanga 

NR, Stockholm 

ZM, Harrburg 

NR, Stockholm 

ZM, Hamburg 

NR, Stockholm 

BMNH , London 

NR , Stockholm 

NM, Maastricht 

NR, Stockholm 

MRAC Tervuren 

NR, Stockholm 

Kenya 

Tanganyika 

Kenya, Uganda 

Tanganyika 

Kenya 

Uganda, Kenya 

Tanganyika 

Kenya 

Tanganyika 
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o. rarnulosus (Sjostedt, 1904) Tanganyika 

o. ~~-q_~agg__u__l9_ld~s* Sjostedt, 1924b Congo {Zaire) 

o. stercorivorus* (Sjostedt, 1907) Tanganyika -

Kilimanjaro 

o. t_ap_g__Cl!lj~~§_* sjostedt , 1924b Tanganyika-Tanga 

O. terricola* (Sj~stedt, 1902a) cameroon 

o. transvaalensis* (Sjostedt, 1902b) South Africa 

Orange Free 

State 

o. zambesiensis* Sjostedt, 1914 Zambia - zambesi 

NMHN, Paris 

NR, Stockholm 

NR, Stockholm 

NR, Stockholm 

MNHU, Berlin 

NR, Stockholm 

NM, Maastricht 

BMNH, London 

NR, Stockholm 

* - Species examined and canpared with East African material. 

Uganda, Kenya 

Tanganyika 

Kenya 

Kenya 

Kenya, 

Tanganyika 

Tanganyika 

Tanganyika 

Kenya. 
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Abbreviations for other depositories mentioned in the 

text are as follows: Museum National d'Histoire Naturelle 

(MNHN , Paris), Museum of zoology Cambridge University (MZ, 

carnbridge), zoologisches Museum (ZM, Hamburg), Musee Royal de 

l'Afrique Centrale (MRAC , Tervuren), Museum fur Naturkunde der 

Hurnboldt-Universitat (MNHU, Ber lin), National Collection of 

Insects Department of Agriculture (NCIDA, Pretoria). 
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3.2 Examination of type series of East African Odontotermes 

species 

A detailed examination of the type material and a 

comparative study of all East African species deposited at the 

BMNH, London was undertaken. The method used and taxonomic 

characters studied are described in chapter five. It. is beyond 

the scope of this study to give a detailed account (including 

drawings, measurements and descriptions) of all the type 

specimens studied in various foreign museums. However a 

surranary is given below which includes the nwnber of type 

specimens and where possible mean values of their taxonomic 

characters measured. All measurements are in nm and distances 

taken are shown on page 80. Some of the type specimens 

examined had some body parts missing, others terribly 

mishandled and could not be measured during this study. 

Odontotermes amanicus Sjostedt. Types: NR, Stockholm 

352 (two soldiers; one imago (female); several workers and 

nymphs). Tanzania: Usambara. 

Soldier (n=l ) - head length 3.80; width 2.92; antennal foveolar 

distance 2.14; left mandible length 1.84; pronoturn width 2.02; 

hind tibia length 2.24. 

Head elongate pyriform, frontal ridge definite. Antennae with 

17 segments. Gula broad and long . Labrum broad and 

rectangular . Mandible thickly built with incurved tips, both 

mandibles with a prominent median tooth. Pronoturn 

saddle-shaped. 
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Winged Imago (n=l) - head length 2.26, width 2.36; pronoturn 

width 2.46 . 

Head semi-oval from posterior to clypeal suture. Fontanelle 

raised. Antennae with 19 segments. Pronotum short and 

sub-circular, s ides strongly converging towards posterior 

margin. 

worker (major)(n=3) - head length 1.86, width 1. 84; pronotum 

width 1.00; hind tibia length 1.44. 

Head semi-circular from clypeal suture to posterior margin. 

Frons depressed and with fontanelle, epistonie inflated. 

Antennae with 19 segments. Pronotum with large lobes and a 

distinct median notch on anterior lobe. 

Canpared with BMNH collection, only Harris 1935 and 1937 Coll. 

Nos. 97 & 233 from Zanzibar, and Kerfq) 1950, 1951 and 1952 Coll. 

Nos. 18, 466, 467, 513 and 730 resemble type specimens. 

Odontoterrnes arnaniensis Sjostedt. Type: NR, Stockholm 

353 (three soldiers) Tanzania : Usanbara 1910. 

Soldier, (n=2)- head length 2.98, width 2.45; antenna! foveolar 

distance 1.73; left mandible length 1.60; pronotum width 1.63; 

hind tibia length 1.80 . 
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Head weakly pyriform tapering posteriorly. Frons with weak but 

definite raised carina. Antennae with 18 segments. Gula broad 

and cylindrical. 

Mandibles strongly built and both with a prominent median tooth. 

Pronotwn saddle-shaped. 

Harris 1964 Coll . No. 492. Tanzania Magrotto - Amani agrees 

with type. 

Odontotermes anceps Sj&stedt. Type NR. Stockholm 374 (3 vials 

with several soldiers and workers) Abyssinia (Ethiopia): 1904) . 

Soldier (n=5) - hea1 length 2.70, width 2.35; antennal foveolar 

distance 1.65; left mandible length 1.45; pronotwn width 1.49; 

hind tibia length 1.84. 

Head strongly ovate, short with no posterior corners. Frons 

with short grooves. Antennae with 17 segments. Gula 

cylindrical and narrowing at both anterior and posterior ends. 

Mandibles strong and broad, slightly incurved, both mandibles 

with a prominent median tooth . Pronotum saddle-shaped. 

Only collections from Ethiopia (Harar, Alemaya, 1963) match, 

with type series. Those from east Africa labelled Odontotermes 

anceps are not genuine representatives, but reserrble 

Odontoterrnes amaniensis. 

Odontoterrnes a_pqllo Sjostedt. Type: BMNH, London (two female 

winged imagos). Kenya: Eburru. 
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Imago (n=2) - head length 2.0, width 2. 40; pronotum width 2.92; 

hind tibia length 3.08. Head semi-oval from clypeal suture to 

posterior margin. Frons depressed and with fontanelle spot.. 

Antennae with 19 segments . Labrum triangular. Pronotum flat, 

with anterior median v-shaped notch. 

There are no further representatives at the BMNH, London from 

East Africa. 

Odontotermes aurora Sjost.edt.. Type: NR, Stockholm 458 

(one winged imago female) Zanzibar; BMNH, London (one queen). 

s. Nigeria. 

Winged Imago (n=l) - head length 2.80, width 1.96: pronotum 

width 2.91. 

Head sub-circular from clypeal suture to posterior margin 

contracted in front. Frons flattened. Antennae with 19 

segments. Labrum elongate rectangular. Pronotum 

sub-circular. Wings semi-hyaline, opaque with a reddish 

tinge. Queen with dark integument. 

There are no E. African representatives. 

Odontotermes badius Haviland. Types: NR, Stockholm 

354; MZ, Cambridge No. 573 (numerous soldiers.workers and Queen 

South Africa. 
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Natal. Soldier, (n=7) - head length 3.50, width 2.85; 

antennal foveolar distance 1.95; left mandible length 1.80; 

pronoturn width 1.85; hind tibia length 2.28. 

Head pyriforrn with broadly rounded posterior. Frons SJ'OC)()th 

with a yellow spot, fontanelle surrounded by small grooves. 

Antennae with 17 segments. Gula long and narrow with slightly 

undulating sides. Mandibles robust and strongly incurved, both 

mandibles have a prominent median tooth. Pronotum 

saddle-shaped with wide anter ior median notch. 

worker (Major (M) n=2, Minor (m) n=2 - head length M.2.00, m 

1. 34, width M 1.94, m 1.30; pronoturn width M 1.08, m 0.94. 

Head broadly rounded posteriorly and with slightly flattened 

sides. Frons flat. Antennae with 18 segments in major workers 

and 17 in minor worker. Queen head sutrcircular fran posterior 

margin to clypeal suture. Fontanelle inconspicuous. Antennae 

with 19 segments. Pronotum with anterior margin straight and a 

small median notch; sides converging posteriorly. 

Out of the 25 labelled vials examined at the BMNH, 

only one vial from Tanzania (Harris 1950, No. 688) corrpares 

with the type series. Many of the vials were found to contain 

Odontoterrnes kibarensis or Odontotermes rronodon. 
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Odontoterrnes boranicus Ghidini. Paratype: BMNH, 

London (one soldier) Ethiopia: Caschei, 1939. 

Soldier (n=l) - head length 2.06, width 1.63; antenna! foveolar 

distance 1.02, left mandible length 1.38; pronoturn width 1.21; 

hind tibia length 1.48. 

Head ovate to weakly rectangular with sides tapering 

anteriorly. Frons srrovth and flat with minute ridge. Antennae 

with 18 segments. Mandibles long and slender with curving 

sides and snoothly incurved tips. Pronotum with anterior 

margin barely curved in middle. Canpares with spe~imens from 

Kenya (Harris 1950 & 1952 Coll. Nos . 610 and 826) and material 

from Tanzania (Kenp 1951 Col. No . 459) and Uganda (Sands 1952 

Coll. No. 253). 

Odontoterrnes caff rariae Sjostedt. Type: NR, Stockholm 

(one winged imago female) Perrba. 

Imago (n=l) - head length 2.32, width 2.70; pronoturn width 2.32. 

Head sub-circular from clypeal suture to posterior margin. 

Frons area yellowish. 

Antennae with 19 segments. Pronoturn flat with a conspicuous 

median notch anteriorly. 

There are no BMNH representatives. 
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Odontoterrnes culturarurn Sj6stedt. Type: NR, 

Stockholm 395. (three soldiers); cotype: BMNH, London 

(soldier) South Africa: Myombo. Soldier, (n=3) - head length 

3.45, width 2.70 ; antenna! foveolar distance 1.94; left 

mandible length 1.71; pronoturn width 1.74; hind tibia length 

2.00. 

Head elongated pyriforrn to rectangular. Frons with a carina or 

median papilla. Antennae with 17 segments. Gula long and 

broad. Mandibles robust and both with prominent median tooth. 

Pronoturn saddle-shaped with arcuate anterior margin and a deep 

meJian notch. 

All the BMNH vials f ran Tanzania labelled as Odontotermes 

culturarurn were found to be close to the type series. 

Odontotermes egreg_ius Sjostedt. Type: NR, Stockholm 

459 (two winged imago males) Kenya: Nairobi. 

Imago (n=2) - head length 2.39, width 2. 20; pronotLUn width 

2.50; hind tibia length 2.90. Head sub-oval from posterior to 

clypeal suture. Frons with a large circular yellow spot with a 

flat insignificant elevation. Pronoturn not noticeably notched. 

There are no representatives at the BMNH. 

Odontoterrnes elgonensis Sjostedt. Type: NR, 

Stockholm 469a (two winged imago males) Kenya: Mt. Elgon. 
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Imago (n=2) - head length 2.39, width 2.12; Pronoturn width 

2.49; hind tibia length 2.92.- Head sub-oval fran posterior 

margin to clypeal suture, contracted triangularly in front. 

Fontanelle absent or very minute on a definite rounded pimple. 

Antennae with 19 segments. Pronoturn with wide anterior median 

notch . Wings deeply tinged with dark brown colour. 

There are no representatives at the BMNH. 

Odontotermes fallax _Sjostedt. Type: NR, Stockholm 

377 (two soldiers & three workers) Tanzania: Mt. Meru. 

Soldier (n=l) - head length 2.81, width 2.29; antenna! foveolar 

distance 1.64; left mandible length 1.73; pronoturn width 0.85; 

hind tibia length 1.9. 

Head short , rectangular to pyriform shape . Frons smooth, flat, 

without a median ridge but with minute grooves. Antennae with 

17 segments. Gula ribbon-like and broad. Mandible with sharp 

and incurved pointed tips, both mandibles with a prominent 

median tooth. Pronotum saddle-shaped with deep angularly cut 

anterior median notch. 

worker (Major) n=3 head length 1.64, width 1.62; pronoturn width 

0.85; hind tibia length 1.39 . 

Head short and broad semi-oval from posterior margin to clypeal 

suture. Frons flattened. Antennae with 18 segrrents. Labrum 

long and broad. Pronotum small with anterior lobe deeply 

notched at t he middle. 

None of t he BMNH vials from Tanzania and Kenya labelled as 

Odontotermes fallax agrees with the type series . 
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Odontotermes fulleri Emerson. Paratype: AMNH, New 

York (several soldiers & workers) Zaire: Niangara. 

Soldier (n=3) - head length 1.75, width 1.25; antennal foveolar 

distance 1.01, left mandible length 1.10; pronoturn width 0.39; 

hind tibia length 0.86. 

Head short, rectangular with parallel sides. Frons with median 

raised ridge. Antennae with.16 segments. Gula widening 

anteriorly. Mandibles with strongly incurved tips. Those 

·Specimens from Kenya and Tanzania labelled as Odontotermes 

fulleri at the BMNH, resemble the Odontotermes stercorivorus 

type specimens 

o:Jontotermes kibarensis Fuller. Cotype: NR, 

Stockholm 400a (two soldiers) Uganda: Kibara. 

Soldier (n=2)- head length 3.02, width 2.35 antennal foveolar 

distance 1.65; left mandible length 1.53; pronoturn width 1.55; 

hind tibia length 1.73. 

Head elongate pyriform. Frons slightly raised with faint 

sculpturing comprising a minute median carina or papilla. 

Antennae with 17 segments. Gula narrow, edges slightly 

undulant, narrowed at base. Mandible robust with rroderately 

strong and incurved tips, both mandibles with a praninent 

median tooth . Pronoturn saddle-shaped with large anterior 

median notch. 
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Uganda specimens labelled as Odontoterrnes kibarensis at the 

BMNH (Brown Coll. No. 1407 from Busoga and Oloya Coll. 1967 

from Kampala) agree with the type series. 

Odontotermes lacustris Harris. Holotype and paratype: 

BMNH, London (several soldiers and winged imagos, males & 

femal es) Zambia: Abercorn. 

Soldier (n=4) - head length 1.45, width 1.30; antennal foveolar 

distance 0.94; left mandible leng h 1.04; pronotum width 1.09; 

hind tibia length 1.30. 

Head sub-oval from posterior margin to clypeal suture . Frans 

smooth. Antennae with 15-16 segments. Gula short and broad . 

Labrum long and narrow. Mandible long and slender, with 

sharply incurved tips. Right mandibl e with vestigial median 

tooth. Pronot.um saddle-shaped , anterior lobes with crenate 

margins. 

Imagos Females (n=3) - head length 2.80, widt h 2.73; 

pronotum widt.h 2.50; hind tibia 3.00. Head semi-circular from 

posterior margins to clypeal suture. Fontanelle area lighter 

than adjacent areas. Antennae with 19 segments. Pronot um with 

anterior lobes. Wings brown, long and broad with variable 

venation. Several vials in the BMNH labelled as Odontotermes 

latericius agree with Odontotermes lacustris (Harris 1950 Coll . 

No.594, Uganda: Butiaba; Watson Coll. No. 532 , Kenya: 

Konchel iba; Kerrp 1949/52 Coll. No . 570; Tanzania: Handeni, and 

Hesse 1952). 
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Odontotermes latericius Haviland. Type: NR, 

Stockholm 419; Cambridge (several soldiers, workers and imago nra.le 

s. Africa: Natal. 

Soldier (n=S) - head length 1.50, width 1.25; antenna! foveolar 

distance 0.92; left mandible 0.96; pronotum width 0.97; hind 

tibia length 1.29 . 

Head ovate with rounded sides. Frons SJIDOth. Ant ennae with 16 

segments. Gul a broad, distinctly convex in cross section. 

Mandibles slender and curving upwards towards the tips . Right 

mandible with vestigial median tooth. Pronotum with noderately 

bilobed anterior margin. 

Winged imago (n=l ) - head length 2.60, width 2.24; pronotum 

width 2.50; hind tibia length 3.24. 

Head ovate. Frons and epistane conspicuously rough with 

folds. Antennae with 19 segments. Pronotum flat and 

sub-circular with concave anterior margins. 

Worker (Major) (n=2) - head length I.SO, width 1.48; pronotum 

width 0.81; hind tibia length 1.29. 

Head semi-oval fran posterior margin to clypeal suture. Frons 

smoothly depressed in major workers. Antennae with 17 

segments. Pronotum saddle-shaped. Some vials in the BMNH 

containing labelled sarrples were found to be close to the type 

series : Harris 1938 Coll. Nos. 330 & 352, Tanzania : Tuduru 

and Okerewe; Kemp 1951 Coll. No. 98, Tanzania Amani. 
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Odontotermes mediocris Sj~stedt. Type: NR, Stockholm 

43la (one soldier, two workers) Abyssinia (Ethiopia). 

Soldier (n=l) - head length 1.20, width 0.96; antenna! foveolar 

distance 0.75 ; left mandible length 0.80; pronotum width 0.65; 

hind tibia ~ength O. 94·. 

Head ovate. Frons smooth. Antennae with 15-16 segments. Gula 

short and broadly rectangular, convex in cross section. 

Mandibles slender and narrow at the tips, strongly incurved at 

apex. Right mandible with a vestigial median tooth. 

worker (Major (M) n=l, Minor (m) n=l - head length M 1.50, m. 

0.92, width M 1.31, m 0.86; pronotum width M 0.71, m 0.56; hind 

tibia length M 1.10; m 0.92. Head semi-oval to semi-circular 

from posterior margin to clypeal suture, U-shaped. Frons 

smooth with 17 segments. Pronotum notched with elongated 

posterior lobes. Harris 1950 Coll. Nos. 823 & 683, from Mtito 

Andei & Voi in Kenya agree with the type. 

Odontotermes microps Sjostedt. Type: NR, Stockholm 

435.(winged imago) Tanzania: Tanga. Imago (n=l) - head length 

2.12, width 1.84; pronotum width 2.08; hind tibia length 2.52. 

Head semi-oval from clypeal sutu~e to posterior margin. Frens 

area elevated with a very small punctiform depression. 

Antennae with 19 segments. Pronotum sub-circular. Wings brown. 

There are no representatives at the BMNH. 
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Odontotermes 100nodon Gerstacker. Type: NR, Stockholm 

349 (soldiers, two workers) Mozant>ique: Quelirnane. Soldier 

(n=3) - head length 3.85, width 3.14; antenna! foveolar 

distance 2.18; left mandible length 1.98; pronotum width 2.09; 

hind tibia length 2.42. Head short and broad, generally 

pyriform shaped. Frons flattened towards the front, and with a 

raised rounded median carina. Antennae with 17-18 segments. 

Gula long and rectangular. Mandibles very robust and incurved 

at the tips. Both mandibles with a prominent median tooth. 

Pronotum saddle-shaped with very wide notches. 

Worker (Major) n=2 - head length 1.49, width 1.42; pronoturn 

width 0.80; hind tibia length 1.19. 

Head semi-oval or U-shaped fran posterior margin to clypeal 

suture. Frons smooth with shallow depressions. Antenna! with 

17 segments. Pronoturn with anterior lobe slightly ernarginate. 

BMNH Coll. 1950 f ran Tanzania: Kilimanjaro agree with type 

series. 

Odontoterrnes rnontanus Harris. Types: BMNH, London 

(several soldiers) Kenya : Kikuyu escarpment. 

Soldier (n=3) - head length 2.62, width 1.96 antennal foueolar 

distance 1.50 : left mandible length 1.58; pronoturn width 1.36; 

hind tibia length 1.72. 
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Head elongate rectangular. Frons area slightly raised. 

Antennae with 17 segments . Gula broad and cylindrical. both 

mandibles having a prominent median tooth. Pronotum saddle

shaped and with l arge anterior lobes and distinct median notch. 

All 14 vials labelled Odontotermes IrOntanus at the BMNH agree 

with type series. 

Odontotermes nolaensis Sj6stedt. Type: NR Stockholm 

402 (several soldiers) Zaire: Bonia-Nola; Cotype BMNH, London. 

Soldier (n=S) - head length 2.18, width 1.44; antennal foveolar 

distance 1.18; left mandible length 1.12 ; pronoturn width 1.05; 

hind tibia length 1.15. 

Head elongate rectangular. Frons SJtDOth and slightly 

flattened. Antennae with 16 segments. Mandibles fairly 

robust, left mandibles with a prominent median tooth. Pronotum 

saddle-shaped. There were no IrOrphological differences found 

between type specimens of Odontotermes nolaensis and 

Odontoterrnes stercorivorus. Therefore all nine vials in the 

BMNH labelled as Odontotermes nolaensis should be referred to 

Odontoterrnes stercorivorus . 

Odontotermes palnquisti Sj6stedt . Type: NR, 

Stockholm 464 (two winged imagos, a male and a female) 

Tanzania: Kilimanjaro; Cotypes BMNH, London. 

Imago (n=2) - head length 2.40, width 2.30; pronoturn width 

2.70; hind tibia length 3.31 . 
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Head semi-circular from posterior to clypeal suture. Frons 

with raised carina and an indefinite fontanelle. Antennae with 

19 segments. Pronotum flat and sub-circular . Wing scale dark 

brown. Matches with Sands 1953 Coll. from Kenya: Bongole 

Balesa. Other vials labelled as Odontotermes pa1mquisti 

resenble Odontotermes nnnodon. 

Odontotermes patruus Sj6stedt. Types: NR, Stockholm 

398 (six soldiers and workers) Zaire : Katanga. 

Soldier (n=4) - head length 1.56 width 2.23; antenna! foveolar 

distanceol.67; left mandible length 1.57; pronotum width 1.49; 

hind tibia length 1.71. 

Head rectangular with posterior corners rounded. Frons 

somewhat flattened, a carina scarcely visible from above. 

Antennae with 17 segments. Gula long and narrowing 

posteriorly. Mandibles robust and both with a prominent median 

tooth. Pronotum saddle-shaped with deeply incised anterior 

lobes. 

worker (major) (n=l) - head length 1.59, width 1.50; pronotum 

width 0.80; hind tibia length 1.18. 

Head u-shaped. Frons area flat with a depression and a 

fontanelle. Antennae with 17 segments. Pronoturn 

saddle-shaped . BMNH collections from Tanzania and Kenya, 

determined by Harris and Bacchus are close to type series. 

' 
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Odontotermes rectanguloides Sj8stedt . Types: NR, 

Stockholm 347 (Several soldiers and workers) Zaire. 

Soldier {n=l) - head length 2.14; pronotum width 2.22; hind 

tibia length 2.56. 

Head broad rectangul~r, in profile the head is a flat oval. 

Frons srrvoth and flat with a small papilla. Antennae with 17 

segments. Gula broad and narrowed posteriorly. Mandibles 

robust with short incurved tips, both mandibles with a 

prominent blunt median tooth. Pronotl.II\ saddle-shaped, anterior 

lobes large with a V- shaped median notch. 

worker (Major (M) n=2, minor (m) n=2) - head length M 1.75, m 

1.26; width M 1.82, m 1.33, pronotum width M 1. 02 , m 0.88, hind 

tibia length M 1.71, m 1.49. 

Head broadly rounded and sub-oval from posterior margin to 

clypeal suture. Frons region with a circular depression 

enclosing the fontanelle . Antennae with 17 and 19 segments in 

minor and major worker respectively. Pronotum saddle-shaped 

with definite median notch on the anterior lobe. 

None of t he labelled BMNH collections f rom East Africa agree 

with the type series. 
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Odontotermes somaliensis Sj6stedt. Type: NR, 

Stockholm 402 x (two sol diers) Somalia. 

Soldier (n=2)- head length 2.72, width 1.40, antenna! foveol ar 

distance 1.42; left mandible length 1.60; pronoturn width 1.51; 

hind tibia length 1.74 . 

Head elongate rectangular with parallel sides. Frons region 

raised. 

Antennae with 17 segments. Mandibles long and slender with 

strongly incurved tips. Pronoturn saddle-shaped with small 

anterior lobes and a shallow median notch. 

There are no representives from East Africa deposited at the 

BMNH, London. 

Odontoterrnes stercorivorus SjOstedt. Type: NR, 

Stockholm 410 (several soldiers and \t.10rkers) Tanzania: 

Kilimanjaro. 

Soldier (n=3) - head length 2.04, width 1.35; antenna! foveolar 

distance 1.07; left mandible length 1.06; pronoturn width 1.01; 

hind tibia length 1.05 . 

Head elongate rectangular. Frens smooth. Antennae with 16 

segments. Gula long and cylindrical. Mandibles fairly 

straight with incurved tips. Left mandibles with a praninent 

median tooth. Pronoturn saddle-sha_pe with deeply notch anterior 

margin. 
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worker (major)01=6) - head length 1.38, width 1.30; Pronoturn 

width 0.67; hind tibia length 0.90. 

Head semi-ovate from posterior to clypeal suture. Frons sJTOOth 

with a fontanelle spot . Antennae with 17 segments. Pronotum 

with anterior lobes smaller than posterior lobe. 

Morphologically similar to Odontoterrnes nolaensis. Wilkinson 

1959 collection from Machakos, Kenya, differs from type series. 

Odontoterrnes tanganicus Sjostedt. Type: NR, 

Stockholm 406 (several soldiers and workers} Tanzania: Tanga. 

Soldier (n=S} - head length 0 2.50, width 1.90; antenna! foveolar 

distance 1. 34; Left mandible length 1.27; pronoturn width 1.22; 

hind tibia length 1. 38. 

Head pyriform to rectangular. Frons flat with small carina. 

Antennae with 16 - 17 segments. Guld' cylindrical. Mandibles 

robust with strongly incurved tips. Mandibular tooth only a 

short distance from the tip. Both mandibles with a prominent 

tooth. Pronotum saddle-shaped with deep narrow anterior median 

notch. worker (major} (n=l} - head length 1.40, width 1.34; 

pronotum width 0.74; hind tibia length 1.08 . 

Head semi-oval from posterior margin to clypeal suture . Frons 

smooth with shallow depression. Antennae segments broken. 

Pronoturn with uprightly held anterior lobes. 
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The f o~lowing BMNH collections were found to compare well with 

the type series: Kenp 1950 & 1952 collection fran Tanzania: 

Tongoni and Gornbela; Lepage 1977 Coll. No. 210 from Kenya, 

Harris 193~ & 1951 Colls. N:>s. 98 & 761 fran Zanzibar; Harris 

Coll. No. 423 from Tanzania: Arnani; Harris 1950 and 1964 

collections from Tanzania and Kenya respectively 

Odontotermes terricola Sj6stedt. Type: NR, Stockholm 

396 (two soldiers) Cameroon. 

Soldier (n=2)- head length 1.68, width 1.75; antenna! foveolar 

distance 1.86; left mandible length 1.66 ; pro~otwn width 1.65. 

Head elongate rectangular with straight sides. Frons flat and 

srrooth. Antennae with 17 segments, relatively very small 

canpared to body size. Gula long and rectangular. Mandibles 

robust and short both with prominent median tooth. Pronotwn 

notched. 

Tubes labelled as Odontoterrnes terricola fran Tanzania 

(Ngorongoro crat er and Serengeti) and specimens from Kenya 

Masai Mara nest No. 38() do not match with type specimens. 

These BMNH samples are very small and represented by a couple 

of specimens. 
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Odontotermes transvaalensis Sj6stedt. Type: NR, 

Stockholm, Morphotype 373a {two soldiers) South Africa, Orange 

Free State : 374a {two soldiers) Uganda: Ruwenzori. Type 

soldiers fran Orange Free State once dried out and badly 

mishandled hence comparison is difficult. The measurements and 

descriptions given below are from Ruwenzori specimens. 

Soldier {n=2)- head length 2.13; width 1.75; antenna! foveolar 

distance 1. 24; left mandible length 1.28; pronotum width 1.15; 

hind tibia length 1.56. 

Head semi-oval from posterior margin to clypeal suture. Frons 

without a fontanelle, sITDOth with very minute ridge. Antennae 

with 16 segments. Gula short and rectangular. Mandibles, 

slender with incurved tips. Both mandibles with a median 

tooth. Pronotum saddle-shaped with very small anterior median 

notch. Odontoterrnes transvaalensis from Ruwenzori compares 

well with Harris 1950 Coll. No . 602 fran Kenya: Tirnboroa. 

Odontotermes zarnbesiensis Sj6stedt. Type : NR, 

Stockholm 401 {one soldier and two workers) Zambia: Zambesi; 

Cotype BMNH, London {one soldier and several workers) . 

Soldier {n=l) - head length 2.28; width 1.57; antennal foveolar 

distance 1. 23; left mandible 1.38; pronotum width 1.33; hind 

tibia length 1.40. 



Head rectangular. 

with 17 segments. 
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Frons snooth with raised r idge. Antennae 

Gula ribbon-like, moderately wide, lightly 

constricted before the middle. Mandibles slender straight and 

incurved. Left mandible with median tooth more praninent than 

the right mandible tooth . Pronotum saddle-shaped with small 

anterior median notch. 

Worker (Major (M) n=l Minor (m) n=l - head length M 1. 62, m 

1.12, width M 1.56, m 1.06; pronotum width M 0.93, m 078; hind 

tibia length M 1.24, m 1.07. 

Head u-shaped. Frons smooth and slightly raised with a small 

fontanelle. Antennae with 17 and 18 segments in minor and 

major workers respectively. PronottDn saddle-shaped. 

Harris 1938 Coll. No. 355 from Tanzania: Tunduru and Mahiwa 

sarrple No. 344, all agree with type series. 
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3.3 How to recognise East Afr ican Odontoterrnes 

Alate differs f ran all other genera in the Macroterrnitinae by 

having:-

( i) Media and Cubitus veins of forewing united at the base and 

not arising separately from the scale. 

(ii) Antennae with 19 segments, the third antenna! segments 

shorter than the second . 

worker differs from all other Ma.croterrnitinae in having :-

( i) Head capsule and other body parts pale yellow darkening to 

yellowish brown in alcohol. 

(ii) 

(iii) 

Head capsule ovate to parallel-sided. 

Antennae with 16-19 segments. 

Soldier differs from the other Macrotermitinae in having all the 

following :-

( i) Mandibles robust, fairly straight with incurved tips. 

(ii) A distinct median tooth on the left mandible always and on 

the right usually. 

(iii) Labrum without a hyaline tip. 

(iv) Antennae with 15-18 segments. 

Odontotermes species can be grouped into three using soldier 

characters. These groups include :-

(a) 'badius ' group. Large species with broad head capsule 

narrowing in front (total body length 7.5 - 15 .0 rran). Frons 

with grooves or frontal ridge. Right mandible with a broad 

based median tooth. Head width usually exceeding 2.5 rran, 
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( b) 'tanganicus' group. Mediwn sized species (total body length 

4.5 - 9.5 nm). Head capsule broad or elongate rectangular. 

Right mandible usually with a definite median tooth. Head 

width usually under 2.5 mm. 

(c) 'late!icius' group. small species with pyriforrn or ovate head 

capsule (total body length 3.5 - 4.5 nm}. Right mandible with 

or without a vestigial median tooth. Left mandible with a 

distinct median tooth whose upper edge makes an acute angle 

with the blade. Head width under 2.0 nm. 
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3.4 The Study Area 

Opportunistic collections were made in various places in Kenya 

and Uganda, but detailed studies were made on material 

collected in nests within a chosen area in southern Central, 

Kenya (Fig. l) between 1° 00' and 2° OO'S and 

36° 37' and 37° 05'E. This area was chosen as 

representative of Kenya's Odontoterrnes species because the 

fauna and flora of the area have been relatively well studied, 

and the area included both a range of altitudes and different 

vegetation types permitting a canparative study. Finally 

nearly all the sites are easily accessible by road from Nairobi. 

The study area covers Nairobi and part of Kajiado 

District (Fig. 2). In the south stretch the wide expanses of 

the Athi and Kapiti plains and in the north the land rises to 

the fertile and well watered highlands, formerly densely 

forested and now intensively cultivated. The Rift Valley 

borders its western side. The vegetation types found within 

this study area are shown in Fig. 2. 

All the study material collected within or outside the 

study area has been deposited in the Section of Entanology, 

National Museums of Kenya Nairobi (NMK, Nairobi). 
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CHAPTER FOUR 

NEST STRUCTURE AND RELATED ECOLCX;ICAL ASPECTS 

4.1. Material and Methods 

A survey was made of Odontotermes species within the study 

area. Termites were collected from their foraging sheetings or 

from nests. Several nests were opened around Kajiado (1° 53'S 

36° 30 ' E) , Ruaraka (1° 14'S 36° 53'E), Langata (1° Ol'S 

34° 44'E), Dagoretti (1° 17'S 36° 4l'E), and Muguga (1° 13'S 36° 

38 ' E), Limuru (1° 06'S 36° 37'E), Ngong (1° 24'S 36° 45'E), 

Kileleshwa (1° 17'S 36° 47'E), Chiromo (1° 16'S 36° 48'E) and 

Oleserewa (1° 02'S 36° 38'E (Fig. 2). Ecology of mounds 

surrounding vegetation and soil were studied and specific 

altitudes of nest sites recorded. VegetatiQn was divided into 

five habitat zones while soil types was described upon its 

colour and texture characteristics. Three soil types were noted 

(Table 2). 

External features of the mounds were described and 

internal structures of those opened were studied. The external 

ITDund basal diameter was measured using a tape measure or 

estimated by pacing accurately across the mound area. Where 
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Table 2 : Ecological distribution of Odontotermes spec i es in the study area 

SOIL TYPE VEGETATION TYPE 

SPECIES LOCALITY Red Black. Sandy Forest Ever- River- Open Cult i - ALTITUDE 
NAME loam /grey Area green ine grass vated (M) 

clay bush land land 

o. amaniens i s Chi r omo 
Dagoretti 1: 1: 1: 1680-2150 
ftuguga 
Kilel esha 

Q.sll.nr . badi us Dagorett i 1: "' 1650-2100 
ftuguga 

Ruarata 
Kajiado 

Q. k.ibarensis Langata 1: 1: "' 1: "' 1550-1750 
Chiromo 

Q. sp.nr.monodon Kajiado 1: 1: "' 1650 

ftuguga 
Limuru 

0 . montanus Ngong 1: "t: 1: 2000- 2250 
Chiromo 
Oleserewa 

Lang a ta 
Ngong 

Q. nolaensis Dagoretti 1: 1: 1: "t: 1: 1750-2100 
Ruarak.a 

0. patruus ftuguga 
Li11uru 1: 1: 1: 1: 1980 

Kileleshwa 
Chiromo 

Q. stercori vorus Lang a ta 1: 1: 1: 1: 1650-1800 
Ruarak.a 

Q-.sp.nr tangan icus Kajiado 1: 1: 1: . . 1650 

Q. s p.nr.zambesiensis Kajiado 1: 1: 1: 1: 1650 

"' - presence of Odontotennes species 
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open air passages were present, their diameters were measured. 

If air passages or chimneys were present in the rrounds , thei r 

numbers were noted . 

Internal structures were studied by digging a trench 

approxi mately O. Sm wide across the micXile of the rround area 

(see for example Plate 1). The trenches were dug fran knavn 

nests within the study are using digging tools such as 

mattocks, shovels and picks. Fungus chambers and termites were 

sampled along this trench. Fungus chamber dinensions (i.e. 

depth, l ength and height) were measured . The internal 

structures noted were chambers, ai r passages and fungus combs. 

Fungus canbs were carefully removed f ran their chambers and 

taken to the laboratory to be dried at room temperature before 

being stored in boxes. Three separate groups of fresh samples 

were taken, the first two groups canprising soldif"rs, major and 

minor workers and alates if present. The thi rd sarrple was 

composed of soldiers only. The first sarrple was used for 

description and body measurements, while the second sarrple was 

dried in open petri-dishes for dry weight records. The third 

sample was used for biochemical analysis . During field 

collection termites were placed in tubes filled with 70% 

alcohol either in the field or after rernoval fran fungus canbs 

back in the laboratory. 



Plate 1. 
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An exposed nest of Odontotermes nolaensis 

showing internal features, fungus canbs 

(ci rcle) distributed across the nest, 

(rectangle) enclosing an ~ty chamber , 

Ruaraka site. 
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4.2 Observations and Results 

4.2.1 General Description of Odontotermes Mound Structures 

Odontotermes species build a considerable variety of 

mounds or nests and many of them are conspicuously well 

vegetated even when alive . Some Odontotermes nests are 

significantly larger than Macrot.ermes nests (Darlington 

1984). Some mounds are more than five times wider than their 

height and form lenticular or disc mounds. These disc mounds 

are coITIJk)n features of some African Odontotermes e.g. 

Odont.otermes kibarensis. Nests of some species have fungus 

chambers which are di spered within the nest, similar to 

Macrotermes species (Darlington 1985a) and many of these 

produce neither mound nor air shafts. The only surface 

indication of the nest is the seasonal eruption of flight 

holes. Flight activity in Odontot.ermes species usually takes 

place during or just after heavy rain. 

In general Odontotermes motmds may measure from 1 to lSm in 

diameter and 0.25m to 3m high. Mounds may contain open or 

sealed holes (Plate 2) which range in numbers from zero to 

well over 100. Open holes from lcm to 0.3m in diameter are 

coITIJk)n features of Odontot.ermes roounds. In some cases holes 

may have raised rims of crumbly soil. The nests are deeply 

buried and difficult to dig into without a pick axe. 



Plate 2. 
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An Odontoternes kibarensis rround, a 

typical exarrple of external features of 

Odontoternes rOC>unds, Kajiado site . 
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The typical nest of Odontotermes is quite centralised 

with fungus chambers clustered under a rather insignificant 

mound of irregular shape, with vertical air shafts of circular 

section running down bet.ween the chambers (e.g. Grasse and 

Noirot, 1950, Hartwig, 1966}. See also the example in Fig. 3. 

The fungus combs are contained in chambers which differ in 

their diameters (probably due to their age or size of the 

fungus combs) but usually with the larger ones located at the 

middle of the nest or near the royal chamber. These fungus 

combs contain eggs and young larvae besides soldiers and 

workers. 

The royal chamber is a discrete cavity with a flat oval 

floor and an arched roof. Its inside is smooth, and is marked 

by numerous small holes, each leading out to a passage way f or 

the entry and exit of soldiers and workers. It contains a king 

and one or more large physogastric queens. Usually no discrete 

nurseries are found but larvae are present in small masses 

either in the fungus combs or scattered elsewhere in the nest. 

Eleven different. types of Odont.otermes mounds were 

found within the study area (see section 4.2.2. page 58). Some 

were raised and had open holes or sealed holes, others were 

below the level of the soil surface and had open or sealed 

holes. Field records of various Odontotermes speci es and their 

surrounding features such as vegetation, soil and altitude are 

shown in Table 2. 
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Fig, 3 A SKETCH DRAWING OF A CLASSICAL ODONTOTERMES NEST . 

re fc. 

KEY: 

fc - Fungus-comb chamber 

fg - Foraging galleries 

oc - Open chimney or air passage 

re - RillllDed chimney 

rch- Royal chamber 

sc - Sealed chimney or air passage 

--1 
I 
I 
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Specimens collected from termite colonies in the study 

area were canpared with type specimens and if they matched, the 

appropriate species name was used. However, if they were found 

to be close but differing consistently the name was qualified 

by •near• (nr.). For example Odontoternes sp. nr. tanganicus 

(see section 2) fran Kajiado has been wrongly identified as 

Odontotermes tanganicus at the BMNH. The type series, (soldier 

caste) has slight but consistent differences in the general 

roc>rphology from the BMNH specimens. In addition, the tooth 

position on the inner edges of the mandibles is different. 

Odontotermes tanganicus (type specinens) has its tooth located 

on the distal side' 0.39 mm fran the mandible tip (n=5~, while 

that of Odontotermes sp.nr. tanganicus is located alrost at the 

middle of the mandible 0.49 mm fran the tip (n=lO). 

4.2.2. Mounds Built by Odontoternes species in the Study Area 

Odontotermes amaniensis. Number of nests sampled: two; 

fungus chambers examined: 10. Mounds are generally slightly 

raised (10 cm to about 50 cm) above the ground level and 

usually have a few large open chiITa1eys. The number of holes 

ranges from three to ten while their diameter is between 15 and 

150 mm. The top of the roc>und is usually vegetated with 

grasses. The nest contains large chambers containing fungus 

combs and termites. 
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Some soldiers have whitish abdomens which may be due to age or 

other factors. When molested they usually eject a whitish 

substance which turns brownish and sticky as it dries . Plate 3 

shows the structure of a fungus canb f rorn an Odontotermes 

arnaniensis nest. 

Odontotermes sp. nr. badius. Nl.DTlber of nests sanpled: 

two, fungus chambers examined: 23. Heights of mounds above the 

soil surface vary, ranging fran 50 cm to about 125 cm in 

riverine vegetation. They have large open chimneys with 

diameter ranges of between SU nm to 250 nun. Mounds are 

vegetated with shrubs, herbs, grasses and sometimes small 

trees. Fungus chambers are large with average dimensions of 40 

x 30 cm wide and height of 25 cm and located close to the air 

passages inside the nests. Fungus canbs appear granular and 

whitish brown, and have holes ranging from 1.5 to 12 nm in 

diameter. The fungus canb contains layers (Plate 4). Soldiers 

are aggressive and eject a brownish defense secretion when 

molested which stains when dry. 

Odontotermes kibarensis. Number of nests sampled: 

six; fungus chambers examined:71. This species builds two type 

of mounds which are raised above the ground level . They range 

from 10 cm to about 100 cm in height. One type forms a conical 

shape rround which has open air passages at the side and at the 
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Plate 3 . Fungus combs from an Odontotermes amaniensis 

nest• 

Plate 4 . Fungus combs from an Odontotermes sp . nr. 

Badius nest . 
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top (Plate 5a). The average diameter is about. 1 - 2m. The 

other is a 'disc' type which is wide with several holes at the 

middle of the mound (Plate 5b) and may measure from 8m in 

diameter. Both types are characterised by grasses, herbs and 

shrubs growing on top. The chimneys are usually rimmed with 

crumbled soil. Their diameters are between 4 and 159rmn and 

they range from 10 to 50 in number . The fungus chambers are 

scattered within the mound with the larger ones located towards 

the middle. The smaller ones have average dimensions of 10 x 

10 x lOcm while large one~ are up to 50 by 30cm wide and 35cm 

high. The fungus combs are dark grey to whitish grey. Their 

layers are firmly jointed together forming an irregular 

oval-shape. Some fungus comb holes are shallow, others deep 

(Plate 6). Holes range from 1 -llmn in diameter, and their 

entrances are roughly lined with granules . 

Odontotermes sp. nr. m:>nodon. Number of nests sampled: 

one: fungus chambers examined: 934. This species builds very 

extensive flat mounds about l,OOOcm in diameter, with large 

chimneys which are usually rirraned and above the ground surface. 

Mounds are veget ated with shrubs, herbs, grasses and sometimes 

large trees. Some air passage holes are open, others sealed 

(Plate 7) with diameters of 10 to 220rmn. 
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Plate 5a. A conical type mound built by 

Odontotermes kibarensis Ruaraka site. 

Plate 5b. A disc type mound built by Odontotermes 

kibarensis, with open (rectangle ) and 

closed (circle) air passages, Ruaraka site. 
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Plate 6. Fungus combs from an Odontotermes kibarensis nest. 



Plate 7. 
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An Odontotermes sp. nr. m:modon JOOUnd in herb/shrub 

and grass vegetation, air passages with rimmed 

entrances(arrows), Kajiado site. 
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Fungus chambers are scattered all over the nest, and contain 

massive fungus canbs. Fungus chant>er dimensions range fran 4 x 

4 cm wide and 3 cm in height to 50 x 48 cm and 41 cm in 

height. Fungus canbs are made of black, white and brownish 

granules. Fungus comb holes are many and close to each other 

with thick walls between. The outer cells have thin and wide 

walls which contain l arge entrances averaging 30 nun in 

diameter. The layers underneath have canpact walls and small 

shallow holes measuring an average of 3 nm in diameter (Plate 8). 

Odontoterrnes montanus. Nwnber of nests sampled: four; 

fungus chambers examined: eight. Mounds of this species are 

inconspicuous and only visible during rainy seasons. This is 

the period when termites are actively involved in construction 

and swarming of alates. Usually mounds cover a wide area 

approximately 5 m across. When active they c.onstruct sna.11 

holes usually with a raised rim which are often sealed . Mounds 

are covered by grasses or are built between growing trees. The 

air passage holes join around massive fungus canbs, enclosing 

nurseries and a royal chamber. This fungus chamber has 

dimensions of about 65 x 55 wide cm and 50 cm in hei ght. The 

fungus combs have loosely fitted layers and thin walls. They 

are grey brown with wide protruding entrances. The entire 

fungus comb has an irregular shape (Plate 9), with holes 

ranging between 1.5 to 25 nun in diameter . 



Plate 8. 

Plate 9. 
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Fungus combs from an Odontotermes sp. nr. nonodon 

nest. 

Fungus cC:mbs fran an Odontotennesmontanus nest . 
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Soldiers have whitish abdomens and eject whitish defence 

substances when molested. 

Odontoterrnes nolaensis. Number of nests sarnpled : 

three ; fungus chambers examined: 103. Mounds are dome - shaped 

and usually with small holes which may or may not be opened, 

numl.iering from five to twelve. The diameter of mounds range 

from 0. 75-2 m and may be 1 m nigh . Shrubs, herbs and sanet:im=s 

grasses grow on top (plates lOa and lOb). Fungus chanbers are 

of medium size with dimensions f ran 4 x 4 cm wide and 4 cm in 

height to 15 x 20 cm wide and 18 cm high. They are scattered 

within the nest . The chanbers take the oval or circular shape 

of the fungus comb. Fungus combs are whitish grey with 

sculptured surfaces. Their holes are not well defined having 

their entrances raised (Plate 11). 

Odontotermes patruus. Number of nests sampled: two; 

fungus chambers examined: 5 Mounds of this species are 

slightly raised above the ground surface and similar to those 

of o. arnaniensis. They range from a few cm to 50 cm in 

height. They are usually vegetated with herbs and grasses. 

Mounds contain about eight large open passages with an average 

diameter of 140 nun. Fungus chambers are large and contain grey 

colou=ed fungus combs with strong walls . Fungus corrb holes are 

close t o each other and of various sizes. Their widest 

diameters range from 1.5 nun to 9 nun (Plate l~) . Soldiers eject 

a brownish sticky defense substance when molested. 



Plate lOa. 

Plate lOb. 
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A dome- shaped Odontotermes nolaensis mound, with 

dense vegetation growing on top, Langata site . 

An Odontotermes nolaensis mound with almost bare 

soil on top and t i ny holes (circles), Ruaraka 

site . 
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Plate 11. Fungus combs from an Odontoternes nolaensis nest. 

Plate 12. Fungus canb from an Odontotennespatruus nest. 
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Odontotermes stercorivorus Number of nests sampled: 

four; fungus chanDers examined: 44. Mounds of this spec'ies 

may be raised or level with the ground surface. Their heights 

range from 5 cm to about 60 cm. They are characterised by 

several small open air passages and a few sealed ones (plate 

1.3) • Gr asses, herbs and sometimes shrubs grow on top of the 

mounds. Fungus chambers are small and distributed all over the 

nest. They are usually close to each other and have dimensions 

from 0.8 x 1.5 cm and 0.9 cm in height. to 13 x 14 cm and 11 cm 

in height. Fungus combs are small and spherical in shape. 

Those mounds occurring in red soil have a yellow-brown fungus 

comb and those in black/grey cotton soil appear grey. The 

outer surfaces of the fungus canbs do not have holes but 

instead furrow-like structures (Plate 14). Well defined holes 

appear at the bottan of the fungus canbs. 

Odontotermes sp.nr. tanganicus. Nunber of nests 

sampled: five; fungus chambers examined: 1580 . Mounds are 

raised above the ground surface. They measure about lOU cm to 

175 cm in height. They contain about four to eight small open 

air passages with or without rimmed entrances. 



Plate 13. 

71 

An Odontoternes stercor ivorus rround, open 

rectangle) and closed (circle) air passages, 

Ruaraka site. 

Plate 14. Fungus canbs from an Odontote:rnes stercorivo:rus nest. 
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Some holes are usually sealed (Plate 15). Herbs and grasses 

grow on top of roounds. Internal galleries are connected to 

each other with scattered fungus chanbers between (plate 16). 

Fungus chamber dimensions range fran 1. 9 x l .9cm and 2.6 cm in 

height to 20 .5 x 20.5 and 21.2 cm in height. Fungus conb i s 

roughly constructed and has a cone-shaped appearance with its 

upper surface having shallow oblong pits and SIIDOth sides 

(Plate 17). Internal structure is characterized by small to 

mediwn sized holes. 

Odontotermes sp.nr. zambesiensis. Number of nests 

sampled: three, fungus chambers examined: 210 . Mounds of this 

speci~s cover an extensive area on the ground being about 10 m 

in ·diarneter. Mounds are never raised but contain air passages 

with <lane-shaped seals, scattered across the entire nest (plate 

18). Mounds are usually covered with grasses and herbs and may 

sometimes have trees growing on them. oval fungus chambers are 

scattered inside the nests. Their dimensions range from 2 x 2. 5 

cm and 28 cm in height to 57 x 30 cm and 57 cm in height . The 

fungus comb.5 range in size also, the largest ones occurring in 

the middle of the nest. They are brownish with overhanging 

flanges on top of each other. Each layer is joined by 

pillar-like structures from inside (Plate 19). 
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Plate 15. An Odontoermes sp. nr. tanganicus JOOUnd, Kajiado 

site. 

Plate 16. Int ernal features of an Odontotermes sp.nr. 

tanganicus . 



Plate 17. 
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Fungus coinOO from an OdontoterITEs sp. nr . 

tanganicus nest. 



Plate 18. 

Plat e 19 . 
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Inconspicuous but extensive mound of Odontotermes 

sp. nr . zambesiensis with flight holes (circle), 

Kajiado site. 

Fungus combs from an Odontotermes sp. nr. 

zambesiensis nest. 
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4.3 Discuss i on 

In East Africa the most carunon mound-building species 

are included in the following genera, Cubiterrnes, Macrotermes, 

Odontotermes, Pseudacanthotermes and Trinervitermes. 

Odontotermes m:>unds are of medium to large size, characterised 

by open or closed air passages leading into the nest. HOltlever, 

not all the Odontotermes species are mound builders. For 

example o. mediocris is a subterranean species occuring in 

semi-arid grassland. Nests of some Odontotermes species are 

usually buried below the ground surface except where the soil 

is water-logged. Odontotermes m:>unds built in water-logged 

clay soil are usually higher than those built in red soil. 

This is probably due to an adaptation to the surrounding 

envirorunent. Termites will probably need to move up more soil 

to raise their nest above the water-table resulting in a larger 

mound, see for exanple plates Sa and Sb built by Odontotermes 

kibarensis in two different types of soil. 

several of the species are capable of withstanding the 

pressures of intensive cultivation and nay become pests of 

standing crops. For example Odontotermes montanus; and 

Odontotermes stercorivorus are comnon in cultivated areas in 

Kenya. Harris (1956) considered that termite mounds 

represented ah equilibrium of three "forces" - behaviour, 

material and climate. He suggested that a species 
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which is restricted in its distribution to a particular 

ecological niche or zones where environmental factors such as 

soil and climate are relatively uniform, will build mounds of 

a uniform shape. On the other hand, a species occurring in a 

wider range of habitats will build mounds of variable 

appearance. The mounds built by Odontotermes sp. nr. 

zambesiensis or Odontotermes sp. nr. tanganicus are examples 

of uniform mound building and those built by o. kibarensis 

exhibit a range of appearance within the study area (see 

Section 4.2.2). 

The size of the nest is quite often characteristic of 

the species. For example the nests of o. nolaensis are 

usually much larger than those of o. stercorivorus. However, 

closely related species from the •badius• group i.e o. sp. nr. 

badius, o. kibarensis and o. amaniensis have similar mounds 

(Plate 2) and in most cases they can only be separated through 

external measurements of mound structures and the internal 

features of their nests. Fungus chambers and fungus combs 

vary in structure and texture between species ( see Plates 4, 

11 and 19). 

Probably the fungus chambers vary due to: (a) size and 

age of the nest colony . For example in Ruaraka, young nests 

of Odontotermes kibarensis have similar nest structure to 
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those of old Odontotermes stercorivorus which is 

rrorphologically smaller than o. kibarensis. In addition young 

nests tend to have their royal chamber near the soil surface 

even in deep soils, while in the older nest the royal chamber 

is usually buried in the soil ,(b) availability of food and 

success of foraging strategies applied by foragers and (c) soil 

and climatic factors. These may have some effects on the size 

and shape of the chambers. 

The nests built on shallow soils often have smaller 

fungus combs than those built in deep soils (personal 

observation). Similarly fungui> canbs vary in their colour and 

size and this is perhaps due to the type of plant material 

t aken or soil particles used by workers to cultivate fungus 

combs. 
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CHAPTER FIVE 

MORPHOLCX;ICAL AND NUMERICAL DESCRIPTIONS OF ODON'ro'I'ERMES 

5.1 Material and Methods 

Many individual termites comprising of soldiers, 

workers and alates (when present) were examined fran different 

nest colonies. Descriptions and drawings of their body parts 

especially soldiers were made under a camera lucida . 10 - 20 

soldier termites from each of 27 mature nests were measured. 

Samples were randanly selected fran a larger sample :pool by 

transferring them to a petri dish with soft forceps. Soldier 

termites usually exhibit rrore characters of taxonomic value 

than other castes and therefore more emphasis was laid on them 

than either workers or alates. Alates are difficult to collect 

except during the swarming season. All measurements of 

termites were made under a Wild MSA stereo microscope attached 

to a 1.25 camera lucida. Termites were irrnnersed in 70% alcohol 

in a small petri-dish containing a plastazote ring with notches 

for fixing the termites, with fine hooked pins. To obtain 

measurements for various parts of the body (Fig.4) eyepiece 

graticule readings were converted into millimetre readings, 

using a stage micrometer. About 15 characters fran each 

soldier termite and five characters from each worker termite 

were measured (see tables 3-66). 



Fig. 4 . 

KEY : 

A -

c -
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DRAWINGS OF ODONTOTERMES SHOWING PARTS OF THE 
BODY -MEASURED 

A 

Soldier dorsal view B - Soldier head profile 

Alate dors al view D - Soldier heac vetral view 

E - Soldier hind leg 

afd - Antennal foveolar distance rnhw - Mirnimum head width 

bl - Body length ml ?>:and i b le length 

Gula width rntd - Mandible tooth distance 
gw -

hd - Head depth mw - Mesonotum width 

hl - Head _!.ength pl Pronotum len£th 

hw - Head width pw - Pronotum width 

lw - Labrum width tl Tibia length 

mew - -Meutanotum width tw Tibia width 
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Numerical data obtained f rcm body meas rernents were 

analysed using various techniques . Simple statistical 

calculations were made on the data to get the sample mean (x}, 

standard deviation (SD} and coefficient of variability (CV} of 

each character measured in samples from different nest 

colonies . '!he range of the data was recorded. 'Ihe data frcm 

closely related species were subjected to principle components 

analysis (See chapter 6). 

5.2 R e s u 1 t s 

5.2.l Morphology of Odontotermes species< 

Morphological features of closely related OdontoterJTEs 

species show few taxonanic characters but shape, size and 

position of some of the body parts are usually diagnostic in 

soldier castes. Figs .Sa - 14d are all of soldier termites. 

'!he descriptions of these are given i n sections 5.2.2. 'IWo 

groups of OdontoterJTEs species were recognised on the basis of 

their body size differences, head shape and mandibular 

features. 'Ihese groups are wthe badius w group and wthe 

tanganicusw group, the latter being smaller. Species in the 

•baaiusw group are morphologically similar and difficult to 

distinguish from each other on the basis of their body size. 

'Ihe succeeding section gives det ailed descriptions and drawings 

of soldier castes from every species collected in the study 

area. 

I 
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5.2.2. Description of Odontoterrres species of the Study Area 

Odontoterrres amaniensis Sjostedt 

Study area nest colonies: - Chiromo 

Muguga. Soldier and worker 

(Fi g. Sa - 5d) 

DESCRIPTION. Soldier. Total body length range 7.8 to 9.5 

mm. (n=34) . Head subrectangular, posteriorly tapering. 

Frons with definite raised car ina. Hair scarce . Eye spots 

present. Antennae with 17-18 segments, III shortest when 

antenna has 17 segments and IV shortest when 18 segments. Gula 

broadly rectangular, setae concentrated anteriorly . Labrum 

spathulate, with rows of long bristles. Mandibles strongly 

built with incurved tips. Both mandibles with a median tooth. 

Left tooth slightly obtuse, right tooth strongly obtuse (Fig. 

Sa). Mandible bases moderately hairy. 
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5b 

5d 

) 
5c 

Figs. Sa - Sd. Morphology of Odontotermes arnaniensis soldier caste, 

Sa - head capsule, dorsal view 

Sb - pronotum and mesonotum 

Sc - head, profile 

5d - postmentum (gula) 
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Thorax hairy; pronoturn with deep anterior notches, hairs 

distributed along the pronotum edges. Ratio of mesonotum 

width to pronoturn width 0. 70 to 0.85. Tibial spurs 3:2:2. 

Head yellowish to reddish brown. Antennae pale proximally 

to yellow brown distally. Gula yellowish to reddish along 

edges; labrurn yellowish . Mandibles black to dark reddish at 

bases. Thorax brownish yellow, abdornen yellowish, tergites 

darker than sternites. Measurements are given in tables 3 - 4. 

Workers. Major and minor. Head rounded and moderately 

hairy. Fontanelle conspicuous, postclypeus raised. Antennae 

of major worker with 18 segments, minor worker 17 segnents. 

Labrum tongue-shaped. Pronotum with raised anterior lobes . 

Head pale brownish yellow, postclypeus darker than adjacent 

areas. Antennae pale brown proximally to dark brown distally. 

Labrum reddish to yellowish. Rest of body yellowish white. 

Measurements are given in tables 5 - 8. 

Affinities: Odontoterrnes arnaniensis is m:::>st closely 

allied to Odontoterrnes pa,truus on the basis of general shape 

and in particular the rnorphology of the gula which in both 

species is broad medially. The morphornetrics of these species 

do overlap. However in O. amaniensis the head capsule is 

conspicuously narrowed anteriorly while in o. patruus it is not . 
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Table 3: Body measurements of Odontotermes amaniensis, soldier caste, Chiromo nest colony 

HEAD CAPSULE KANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUM HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 18 18 18 18 18 18 18 18 18 18 18 18 

Range 2.37-3.13 1.86~2.37 1. 32- 1.66 0.90-1.07 1.35-1.65 0.57-0.70 1.33-1.60 0.60-0.73 1. 32_:1. 70 1.27-1.70 1.53-1.80 0.18 -0.24 

l!ean 2.92 2.22 1.56 1.02 1. 55 0.63 1.53 0.69 1.64 1.58 1. 74 0.22 

SD 0.17 0.10 0 . 07 0.05 0.06 0.03 0.06 0 . 03 0.12 0.10 0.07 0.01 

CV 5.90 4.75 4.~1 4.82 4.11 4.26 3.85 4.18 7,5~ 6.15 4.14 6.92 
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Table 4: Body measurgmants of Odontotarmea aJDAnianais, soldier casta, Muguga nest colony 

HEAD CAPSULE _ MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTU11 HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 16 16 16 16 16 16 16 16 16 16 16 16 

Range 2.92-3.17 2.08-2:47 1. 50-1. 70 0.95-1 . 07 1.60-1.72 0.60-0.70 1.55-1.70 0 .70-0.80 1.62-1.88 1.50-1.72 1.77-2.00 0.22-0.27 

... 

Mean 3. 04 2.32 1. 63 1.02 1.63 0.66 1. 60 0. 74 1. 76 1.66 1.91 0.25 

SD 0.09 0.10 0.07 0.04 0.04 0.02 0.04 0 . 02 0.07 0.06 0.06 0.02 

CV 2.90 4.40 4.10 3.75 2.18 3.87 2.40 3 . 03 4.03 3.58 3.15 6.49 
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Table 5: Body measurements of Odontontote["JIS amaniensis, 
11ajor workers, Chiromo nest colony 

HEAD CAPSULEE PRONOTUK HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

1.67-1.13 1. 60-1. 67 0.27-0.47 0. 73- 1.00 1.07-1.33 

1.96 1.66 0.36 0.91 1.28 

0.15 0.01 0.05 0 . 07 0.09 

7.68 0.90 15.18 824 6.88 

Table 6: Body measurements of Odontoternes amaniensis, 
ainor workers, Chiroao nest colony 

19 19 19 19 19 

1.00-1.33 1.07-1.20 0.33-0.47 0 .67-0. 87 1.00-1.07 

1.26 1.11 0.39 o. 77 1.01 

0.11 0.04 0.06 0.05 0 . 03 

8.55 3.60 15.36 6.62 2 .49 
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Table 7: BodJ 11easurements of Odontotermes amaniensis. 
aajor workers, Ruguga nest colonJ 

HEAD CAPSULE PRONOTUll HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

1.67-2.07 1.40-1.67 0.20-0 .47 0.67-1.00 1.00-1. 33 

1.91 1.56 0.31 0.83 1.20 

0.13 0.09 0.07 0.12 0.12 

6.60 5.62 20.88 14.80 9.99 

Table 8: Body measurements of Odontotermes &lllaniensis. 
minor wort.ers . lluguga nest colony 

22 22 22 22 22 

0.7-1.47 0.67-1 . 13 0.20-0 .53 0 . 33- 080 0.33- 1 . 20 

1.23 1.02 0.37 0.69 0.94 

0.21 0.15 0.08 0.13 0 . 24 

16.79 22 .JO lS.97 25 .36 
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OOontoternes sp. nr. badius 

Study area nest colonies:-

Dagoretti, Muguga, soldier, Worker and winged Imago. 

(Figs. 6a - 6e) 

DESCRIPTION. SOldier. Monomorphic. 'Ibtal body length 

range 9.2 to 12.0 mm (n=31). Head elongate oval, anterior 

lateral margins narrowed , posterior corners constricted. Hairs 

long and scarce. Frens usually with small papilla and a pale 

spot. Above the papilla is a shallow sulcus on the raised 

frons. Eye spots conspicuous. Antennae with 17 to 18 

segments. When there are 17 segments, III is almost the same 

size as V and when there are 18 segnents DI is the shortest. 

Gula almost rectangular, lateral margins on anterior end 

emarginate, anterior part sculptured and with a few setae. 

Labrum spathulate and rounded anteriorly and having many long 

bristles. 

Mandibles robust and strongly curved. Both mandibles 

with a prominent median tooth on their inner edges, that on the 

left being larger with its upper edge perpendicular.to the axis 

of the mandible (Fig. 6a). Mandible edge below tooth uneven but 

without distinct denticles . Right mandible tooth broad with 

upper edge at an obtuse angle to the inner margin of the 

mandible . Mandibular bases with long scattered hairs. 'lhorax 

moderately hairy. Pronotum with disti nct anterior lobes. 
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6a 6d 

6b 

6b 

6c 

Figs. 6a - 6d, Morphology of Odontotermes s p .nr , badius soldier caste: 

6a - head capsule, dorsal view 

6b - pronotum and mesonotum 

6c - head capsule, profile 

6d - gula 
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Anterior margins with a definite median notch. Lateral 

margins rounded, posterior margin excised. Mesonotum and 

metanotum shorter than broad, margins wavy . Tibial spurs 

3:3:2, third spur on mid tibia being reduced to a slender 

spine. Rest of body roc>derately hairy. Head red to reddish 

yellow, clypeal region darker than rest of the head capsule. 

Eye spots dark. Antennae pale red , .basally to brownish 

distal ly. Gula reddish and labrum reddish orange. Mandibles 

black with reddish bases. Rest of body pale reddish yellow. 

Measurements are given in tables 9 - 10. 

Workers. Major and minor. Head with lateral margins 

straight and broadly rounded posteriorly. Frons flattened 

fontanelle spot on a depressed area . Postclypeus convex with a 

median line, anteclypeus triangular . Eye spots present and 

transparent. Antennae with 19 segments in major worker, III 

shortest. Minor worker with 17-18 segments, when 17 segments 

III is shortest and when 18 segments IV is shortest. Labrum 

broadly tongue shaped the part behind the anterior porti on 

heavily sclerotised, bristles scattered about the middle 

portion. Pronoturn moderately hairy, anterior lobes held 

upright and lateral notches narrowed. Minor worker with 

pointed and broadly rounded posterior lobes. Posterior marg i ns 

notched. Tibial spurs 3.3.2. The rest of the bocty hairy. 

Head reddish yel l ow. Labrum reddi sh brown with hind portion 

yellowish orange; mandibles r ed-orange with bl ack teeth on 

inner edges. Pronotum pale yellow orange . Rest of body pale 

yellow. Measurements are given in tables 11 - 14. 
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Table 9: Body measurements of Odontotermes sp . nr. badius, soldier caste, Dagoretti nest colony 

HEAD CAPSULE MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT · RIGHT ANTENNAL PRONOTUM HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 15 15 15 15 15 15 15 15 15 15 15 15 

Range 3.53-3.80 2.87- 3 . 10 1.87-2 . 03 1.08-1~30 1.83-1.93 0 . 67-0.83 1.80-1 . 92 0.73-0.80 2 . 05-2.17 2 . 00-2.17 2.17-2.30 0.28-0.33 

ltean 3.64 2.94 1.98 1.18 1.87 0 . 70 1.84 0.76 2 . 11 2 . 04 2 . 24 0 . 30 

SD 0.07 0.07 0.05 0.06 0 . 03 0.02 0 . 04 0.02 0 . 03 0.05 0.04 0 . 01 

CV 2 . 05 2.38 2.61 5.13 1.69 2.55 1.90 3.18 1.59 2.45 1.55 3.56 
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Table 10: Body measurements of Odontotermes· sp.nr. badius, soldier caste, Muguga nest colony 

HEAD CAPSULE MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUM HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 16 16 16 16 16- 16 16 16 16 16 16 16 

Range 3 . 2Z-3.60 2.58-2.98 1.73-2.00 1.08-1.20 1.70-1.90 0.65-0.72 1.70-1.85 0. 73-0.83 1.93-2.18 1.87-2.04 2 . 03-2.30 0.27-0.30 

Kean 3.45 2.81 1.88 1.16 1.82 0.68 1. 78 o. 78 2.06 1.94 2 . 20 0.28 

SD 0.11 0.11 -0.08 0.03 0.06 0.03 0 . 05 0.0:3 0 .07 0 .07 0.07 0.02 

CV 3.17 4.07 4.27 2.94 3.03 3.70 2.53 3.50 3.55 3.40 3.36 5.66 
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CV 

n 
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lie an 

SD 

CV 
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Table 11: Body measurements of Odontoteraes sp. nr. badius, 
•ajor workers. Dagoretti nest colony 

HEAD CAPSULE PRONOTUR HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

. 20 20 20 20 20 

2.00-2 . 53 l..80-2 . 00 0 . 33-0 . 70 1.07-1. 27 1. 33-1.67 

2 . 33 1.97 0.46 1.16 1.53 

0.14 0.06 0.10 0.06 0.12 

6.02 2.79 21.66 5.37 7.88 

Table 12: Body measurements of Odontotermes sp. nr. badius, 
•inor workers, Dagoreti nest colony 

20 20 20 20 20 

1.47-1.67 1.20-1.33 0.33-0.67 1.00- 1.00 0.93-1.33 

1.64 1.31 0.49 1.00 1.29 

0.01 0.10 0.00 0.09 

4 .47 2.80 19.46 0 . 00 7.18 
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Table 13: BodJ measurements of Odontotenr.?s sp. nr . badius. 
aajor vorters. Jluguga nest colony 

HEAD CAPSULE PRONOTUll HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

1.60-2 . 40 1.60-1.93 0.27-0.67 0.67-1.13 1.13-1.67 

2.08 1.84 0.46 0.94 1.45 

0 . 19 0.07 0 •. 12 . 0 . 17 0.13 

9.22 3. 77 25.39 18 . 40 8.63 

Table 14: Body measurements of Odontotentes sp. nr. badius , 
miner workers. Kuguga nest colony 

20 20 20 20 20 

Range 1.13-1.67 1.17-1 . 33 0.33-0 . 67 0 . 73-1.00 1.00-1 . 40 

Kean 1.36 1.26 0.42 0.90 1.29 

SD 0.15 0.01 0.08 0.11 0.09 

CV 5.18 20.00 0.91 6 .98 
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Imago. Winged male and female. Head oval, hairs long 

slender and dense. Fontanelle conspicuous, slightly raised, 

adjacent areas depressed. Frons rough and furrowed . Clypeus 

convex. Eyes large and circular. Ocelli large and oval . 

Antennae with 19 segments, III shortest. Labrum broad 

tongue-shaped. Pronoturn with a V-shaped anterior median notch, 

anterior margin straight, corners rounded. Lateral margins 

converging to short posterior margin and posterior margin 

constricted and with striations. Head reddish-brown. Frons 

dark, ante-clypeus whitish. Eyes dark grey. Antennal segment 

brown and wings reddish-brown. 

Affinities : Odontotermes sp. nr. badius is probaLly 

closely related to ~ kibarensis with which it shares the 

characteristic of markings on the frons. It is distinguished 

by its smoothly rounded posterior margin of the head capsule. 

It is also closely related to Odontoterrnes badius , but can be 

distinguished by its elongate head capsule and sculptured f rons 

which are lacking in Odontotermes badius. 
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Odontotermes kibarensis (Fuller) 

Study area nest colonies - Ruaraka, Chiromo and 

Kajiado. Soldier, Worker and Imago. 

(Figs . 7a - 7d) 

DESCRIPI'ION. Soldier. Total body length range 7.7 to 

11.2 rrun (n = 122). Head elongate and plainly narrowing towards 

the front, srrovthly rounded posteriorly. Hairs sparse. 

Frontal area shallowly and broadly depressed in clypeal 

region. Behind clypeal region usually raised with a faint 

sulcus and a short carina. Some individuals with frons 

srrooth. Eye spots small but distinct. Antennae with 17 

segments, III shortest, V shorter than IV and VI which are 

alJOC)St equal in length. Gula narrow, edges slightly undulant, 

narrowed at base, anterior corners convex. Labrum with long 

hairs towards tip. 

Mandibles short and robust, about half the head capsule 

length . Both mandibles with median teeth, that on the left 

having its upper edge nearly at right angles to the mandibular 

axis, whi le that of the right tooth forms an obtuse angle 

Fig. 7a). Left mandible with rough edge below the tooth, and a 

small tooth-like prominence near the base. Pronotum with 

distinct anterior lobes well divided by anterior median 



Figs . 7a - 7d. 
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7a 
7b 

7d 

1 r.1m 

Morphology of Odontotermes kibaren sis_ so ldier caste: 

7a - head capsule, dorsal view 

7b - pronotum and mesonotum 

7c - head, profile 

7d - gula 
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sulcus, posterior margin excised. Legs with praninent tibial 

spurs (3:2:2). Rest of body hairy. Head reddish yellow. 

Antennae pale proximally becaning yellow brown distally. 

Labrum medially yellowish and laterally transparent. Mandibles 

black with dark reddish bases. Rest of body pale yellow. 

Measurements are given in tables 15 - 22. 

Worker. Major and minor. Head of major worker with 

broadly rounded posterior margin. Minor with narrowly rounded 

posterior margins. Antenna of major worker with 17-18 

segments, and minor 17 segments. Pronotum with large anterior 

lobes and a small median sulcus, posterior edge only slightly 

excised. Head orange yellow with verLex paler and the epistome 

slightly darker with a fine dark median line. Antennae pale 

basally to dark brown distally. Measurements are given in 

tables 23-30. 

Imago. Winged male and female. Head circular with 

scattered long hairs and numerous short ones . Fontanelle 

region usually raised with two conspicuous spots. Clypeus 

usually convex, ante-clypeus with sclerotised bands. Eyes 

circular, ocelli large and oval. Antennae with 19 segments, 

III the smallest. Pronotum broad, with numerous short hairs, 

lobes large, anterior margin slightly excised at the middle. 

Head dark red to reddish brown. Fontanelle lighter. Eyes dark 

grey, wings reddish brown. 

Affinities. Odontotermes kibarensis is most closely 

allied to Odontotermes sp.nr. badius. 
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Table 15 : Body Measurgments of Odontotermes kibarensis, soldier caste, Ruaraka nest Colony one 

HEAD CAPSULE MANDIBLES 

- -· 
LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTU" HIND HIND 

WIDTH LENGTH TOOTH LENGTH 'J;OOTH FOVEOLAR WIDTH TIBIA TIBIA 
DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 15 15 15 15 15 15 15 15 15 15 15 15 

Range 3.18-3.58 2.38-2.77 1.63-1.93 1.08-1.23 1.67-1.80 0.63-0.70 1.67-1. 77 0.71-0.78 1.75-2.00 1.68-1. 95 2 .00-2 .17 0 . 24-0 . 33 

"ean 3.33 2.61 1.80 1.15 1. 74 0.67 0. 71 G. 75 1.92 1. 78 2.10 0.29 

SD 0.10 1.10 0.08 0 . 05 0 . 04 0.02 0.03 0.02 0.07 0.07 0.06 0 .02 

CV 3.10 3.64 4.22 3.90 2.37 2.92 2.00 3 . 09 3.48 3. 71 2.90 8.44 



n 
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Table 16: Body measur:-ements of Odontotennes k.ibar:-ensis, soldier- -caste, Ruar:-a k.a nest 
Colony two 

HEAD CAPSULE ftANDIBLES 
-

LENGTH WIDTH DEPTH GULA LEFT LEFT RIFHT RIGHT 
WIDTH LENGTH TOOTH LENGTH TOOTH 

DISTANCE DISTANCE 

17 17 17 17 17 17 17 17 

Range 3 . 07-3 . 53 2.27-2.80 1.67- 1.97 0.98-1.23 1.63-1.77 0.63-0.69 1.57-1.75 0 . 70-2 .03 

Hean 3.35 2.62 1.81 1.15 l._68 0 . 66 1.65 Q.74 

SD 0 . 15 0.13 0.08 0.07 0.03 0.02 0.04 0.02 

CV 3.46 s.10 4.72 6 . 21 2.01 3.08 2.51 3.19 

ANTENNAL PRONOTUl'I HIND HIND 
FOVEOLAR WIDTH TIBIA TIBIA 
DISTANCE LENGTH LENGTH 

17 17 17 17 

1.56-1.83 1.56-1 . 83 1 .83-2.03 0.23-0.30 

1.87 l. 76 1.99 0.27 

0.08 0.07 0.06 0.02 

4.08 3.81 3 .10 6.30 
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Table 17: Body measurements of Odontot..51rme11 k.i brtr"nisi a, aoldh~r c:.aate, Ruarak.a nest colony three 

HEAD CAPSULE MANDIBLES 
- .. 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUM HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 13 13 13 13 13 13 13 13 13 13 13 13 
-

Range 3.13-3 . 62 2.37-2.83 1.70- 1.97 . 1.15-1.33 1.67-1.83 0.62-0.70 1 . 62-1 . 78 0.70-0 . 78 1. 78-2.03 1.70-1.95 1 .87-2 .17 0.23-0.30 

Mean 3.34 2.61 1.83 1.21 1.-73 0.61 1.68 0 . 73 1.91 1. 78 2.05 0.27 

SD 0.14 0.13 0 . 07 0.05 0.06 0.12 0.05 0.02 0.08 0.17 0.10 0.02 

CV 4.10 4.78 4.12 4.29 3.26 20.34 2.88 3.35 4.14 9 . 37 5.02 7 .43 



LENGTH 
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Table 18: Body measurements of Odontotermes k.ibarensis soldier c.aste, Langata nest Colony 

HEAD CAPSULE 

WIDTH DEPTH 

15 15 

GULA 
WIDTH 

15 

MANDIBLES 

LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUM HIND 
LiNGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH 

15 15 15 15 15 15 15 

HIND 
TIBIA 
WIDTH 

15 

Range 3 . 12-3 . 72 2.50-2.83 1 . 70- 1.93 1 .10-1.30 1.72-1.83 0.63-0.70 1.67-1.78 0.70-0.77 1.83-2.03 1.72-1.93 1.97-2.1.3 0.25-0.28 

Mean 3.38 2.62 1. 78 1.17 1. 77 0 . 66 1. 73 0.75 1.92 1.82 2.02 0.27 

SD 0 . 14 0.07 0.06 0.05 0.03 0.02 0.03 0 . 02 0.05 0.07 0.04 0.02 

CV 4.03 2.95 3.37 4 . 24 1.88 3.39 1.88 2.80 2.37 3.65 2.18 5.50 
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Table 19: Body measurements of Odontotermes-tibarensis, soldier caste, Kajiado nest colony one 

HEAD CAPSULE MANDIBLES 
- .. 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUM HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 15 15 15 15 15 15 15 15 15 15 15 15 
' -

Range 3.20-3.53 2.53-2.80 1. 75-1.95 1.13-1.25 1.60-1.80 0 .57-0 .65 1 . 61-1.73 0.65-0.73 1.83-2 .00 1.67-1.84 1.93-2.13 0.27-0.30 

Mean 3.37 2.67 1.82 - 1.18 1. 73 0.62 1. 70 0.70 1.92 1. 77 2.03 0.27 

SD 0.09 0.09 0.06 0.03 0.05 0.02 0.04 0 .02 0.06 0.06 0.06 0.01 

CV 2. 70 3.32 3.02 2.64 2.94 3 . 84 2.18 3.01 3.07 3.28 2.85 4.48 
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Table 20: Body measurements of Odontotermes t.ibarensis, soldier caste, Kajiado nest colo.ny two 

HEAD CAPSULE "ANDIBLES 

--
LENGTH WIDTH ·DEPTH GULA J,EFT LEFT RIGHT RIGHT ANTENNAL PRONOTUM HIND HIND 

WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 
DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 15 15 15 15 15 15 15 15 15 15 15 15 

Range 3.23-3.63 2.55-2.87 1.80-2 .00 1.08-1.20 1 . 67-1.80 0.63-0.72 1.62-1.77 0.68-0.80 1.82-2 .02 1.73-1.92 1.95-2.10 0.27-0.32 

Mean 3.41 2.68 1.88 1.14 1. 72 0.68 1.69 0.74 1.91 1.83 2.01 0.28 

SD 0.11 0.08 0.06 0.03 0.04 0 . 03 0.04 0 . 03 0.07 0.05 0.05 0.02 

CV 3.10 J.17 2.96 2.89 2.45 3.69 2.52 3.92 3.47 2 . 63 2.50 6. 77 
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Table 21: Body measurements of Odontotermes kibarensis, soldier caste, Nairobi Un iversity ground nest colony 

HEAD CAPSUhE MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUM HIND HIND 
WIDTH - LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA · TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 15 15 15 15 15 15 15 15 15 15 15 15 

Range 3.00-3.50 2.27-2 . 75 1.57- 1.87 1 . 03-1 . 18 1.58-1.80 0.53-0.67 1.57-1 . 75 0 . 62-0 . 75 1.63-1.95 1.60-1.88 1.83-2.10 0.23-0.30 

Mean 3.26 2 . 54 1. 72 1.10 l. 72 0.61 1.68 0.70 1.82 l. 76 1.98 0.26 

SD 0.16 0 . 16 0.09 0.05 0.07 0.04 0.06 0.04 0.11 0.09 0.10 0.22 

CV 4. 77 6.37 5.51 4.11 4.14 6.57 3.55 5.51 5.80 4.94 4.85 8.63 
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Table 22: Body measurements of Odontotermes kibarensis, soldier caste, Kajiado mountains nest colony 

HEAD CAPSULE 

LENGT-H WIDTH 

17 17 

3.07-3.38 2.30-2.69 

3.24 2.54 

0.08 0.09 

. 2-.51 3·.57 

DEPTH 
WIDTH 

17 

1.65-1.85 

1. 75 

0.06 

3.27 

GULA 
LENGTH 

17 

LEFT 
LENGTH 

17 

1.03-1 . 23 1.60-1.72 

1.14 1.68 

0.05 0.02 

4 . 20 1.05 

"MANDIBLES 

LEFT RIGHT RIGHT 
TOOTH LENGTH TOOTH 

DISTANCE DISTANCE 

17 17 17 

0.60-0.66 1.51-1.68 0 .67-0.73 

0.62 1.64 0.70 

0.02 0.04 0.02 

3.61 2.48 2.96 

ANTENNAL PRONOTUM 
FOVEOLAR WIDTH 
DISTANCE 

17 17 

HIND 
TIBIA 
LENGTH 

17 

1.75-1.95 1.63-1.80 1.83-2.07 

1.85 1. 73 1.96 

0.05 0.05 0.06 

2.63 2 . 91 2.86 

HIND 

WIDTH 

17 

0.22-0.32 

0.24 

0.02 

9.57 
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Table 23: BodJ measurements of Odontotermes tibarensis, 
major vorters, Ruarata nest colony one 

HEAD CAPSULE PRONOTtm HIND 
II BIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

2.07-2.20 1. 33-1. 73 0.33-0.40 0.80-1.00 1. 20-1. 33 

2.07 1.65 0.36 0.93 1.32 

0.05 0.08 0.03 0.08 0.04 

2.67 4.70 9.23 8.36 2.66 

Table 24: Body measurements of Odontotermes tibarensis, 
minor workers, Ruaraka nest colony one· 

20 20 20 20 20 

1.40-1.53 1.00-1.20 0.33-0.50 0.67-0.80 1.00-1.20 

1.45 1.13 0.37 0.11 1.09 

0.06 0.05 0.04 0.04 0.06 

4.26 4.25 11.83 5 .13 5.40 
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Table 25: BodJ measurements of Odontotenaes tibarensis. 
aajor vort.ers. Ruarata nest colony two 

HEAD CAPSULE PRONOTUll HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

26 26 26 26 26 

1.93-2 .47 1.67-1.87 o. 33- 0.67 1.00-1.13 1. 33-1. 53 

2.14 1.81 0.52 1.06 1.48 

0 15 0.06 0.08 0.06 0 .09 

7.16 3.56 16.20 5.29 6 . 15 

Table 26: Body lleasurements of Odontotenaes tibarensis. 
minor workers, Ruarat.a nest colony two 

20 20 20 20 20 

1.33-1.60 1.13-1.27 0.33-0.53 0.80-1 . 20 1.07-1.33 

1.19 0.44 0.82 1.18 

0.13 o.o.- 0.06 0.16 0.07 

9.22 3.57 U.06 20.14 6 . 30 
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Table 27: BOdJ measurements of Odontotaraas kibarensis. 
aajor vorkers. Langata nest eolonJ 

HEAD CAPSULE PRONOTUlt HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

2 . 40-1.80 1.67-1.93 0 .20-0.53 0.80-1.00 1.07-1. 47 

2.18 l. 78 0.33 0 . 98 1.35 

o . 15 0.06 0.07 0.06 0.13 

6.96 3.45 19.81 6.29 9.47 

Table 28 : Body aeasurements of Odontotermes kibarensis. 
minor workers, Langata nest colony 

20 20 20 20 20 

1.27-1.60 1.13-1.27 0.33-0.60 0.73-1.00 0.80- 1.33 

1.47 1.22 0.42 0.87 1.14 

0.12 o.os 0.07 0.08 0.13 

7.97 4.06 16.37 9.14 11.06 
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Table 29: Body aeasureme ts of Odontoteraes kibarensis, 
aajor workers, Kajiado nest colony one 

HEAD CAPSULE PRONOTU!t HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

1.80-2. 33 1.60-1. 73 0.33-0.60 0.80-1.07 1.07-1.47 

2.10 1.68 0.39 0.95 1.34 

0.12 0.04 0.07 0.077 0.07 

5.68 2.19 17.31 7.89 S.56 

Table 30: Body measurements of Odontoten1es kibarensis, 
ainor workers, Kajiado nest colony one 

20 20 20 20 20 

1.33-1.60 1 .13-1.27 0.33-0 . 47 0.73-0.87 1.00-1 . 27 

1.43 1.16 0.36 0. 78 1.07 

0.08 0 .04 0.04 0.04 0.09 

5.34 3.37 11.04 4.65 8.22 
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Odontotermes sp. nr. ronodon 

Study area nest colonies: - Kajiado. 

Soldier, worker and imago 

(Figs 8a - 8d) 

DESCRIPI'ION. Soldier. Total body length range 9.9 to 

13.9 rmn (n= 26). Head elongate, sub-oval, broad posteriorly 

and narrowing in front. Hairs few and scattered. Frons 

flattened towards the front and with grooves (Fig.Ba). Median 

carina with a yellowish spot and depressed anteriorly. Between 

the antennal sockets and f rons region are punctiform 

depressions noticeable when viewed fran above. Clypeus smal l 

and flat. Antennae with 17-18 segments. In individuals with 

17 segments, IV is exceptionally large, III and V are alrost 

equal in size. In individuals with lB segments, IV is the 

shortest. Two basal segments are smooth and without hairs. 

Gula long and rectangular with excised anterior lateral margins 

and a few setae on anterior portion. Labrum with long bristles .. 
on the middle position. 

Mandibles robust, bases with a few long hairs and 

striations. Both mandibles incurved at the tips and with 

median teeth. Left tooth being stronger with arcuate edges. 

(Fig . Ba). Below the tooth, the inner margins of the mandible 



Fig. Sa - 8d. 
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Sa 8b 

ti 

) 

8d 

Morphology of Odontotermes sp.nr.~~~~-o~ soldier caste: 

Ba - head capsule,dorsal view, 

Sb - pronotum and mesonotum 

Be - head,profile 

8d - gula 
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usually with denticles. Right mandible tooth with its upper 

edge at an obtuse angle to the mandibular axis. Thorax 

rroderately hairy. Pronotlllll strongly notched with anterior 

margin nearly straight . hairs sparse. Mesonotlllll and 

rnetanoturn long, narrow and f lat . Tibial spurs 3:2:2. Rest of 

body moderately hairy. Head reddish-yellow. Eye spot black. 

Antenna! segments r eddish brown. Gula reddish. Mandibles dark 

red to red at bases. Thorax yellowish darkening in alcohol. 

Abdominal segments yellowish . Measurements are given in table 

31 . 

workers. Major and Minor. Head sub-circular, hair 

rroderately dense. Frons sIOC>Oth, below epistome flatly 

depressed. Postclypeus convex, raised and with median l ine . 

Major worker with 18-19 antennae segments, when 18 segments III 

and IV are not completely separated, IV the short est, where 19 

segments present III is the shortest. Minor worker with 17-18 

segments, when 17, III and V are almost equal and when 18 

segments IV is the shortest. Labrum broadly spathulate with 

long bristles. Posterior part narrowing with straight 

margins. Mandibles with a few hairs. Pronotlllll fairly hairy, 

anterior margin slightly excised, posterior lobes narrow and 

elongated. Tibial spurs 3:2:2 . Abdomen hairy. Head yellowish 

red. Mandi ble bases pale yellowish red. Tergites yellow and 

sternites paler Measurements are given in tables 32-33. 
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Table 31: Body measurements of Odontotermes sp. nr. monodon, soldier caste, Kajiado nest colony 

HEAD CAPSULE MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUll HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH -

n 16 16 16 16 16 16 16 16 16 16 16 16 

Range 3.60-3.93 2.90-3.22 1.97-2.17 1.18-1.33 1.87-1.97 0 .68-0.77 1 . 80-1 . 93 0.75-0.87 2 . 08-2.27 2.03- 2.20 2.23-2 . 40 0.20-0.33 -

···Kean 3. 77 3 . 10 2.02 1.26 1.93 0. 73 1.88 0.81 2.17 2.13 2.31 0.29 

SD 0.10 0.20 0.23 0 . 04 0.03 0.02 0.03 0.03 0.05 0.05 0.05 0.03 

CV 2.66 6.56 11.22 3,40 l.64 3.25 1.78 3.45 2.22 2.38 2 .04 9.94 



n 
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Table 32: BodJ measurements of Odontoteraes sp. nr. ilonodon, 
aajor workers, lajiado nest colonJ 

HEAD CAPSULE PRONOTUll HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

Range 1.87-2.0 1.80-2 .oo 0.40-0.60 0.87-1.20 1. 33-1.80 

Kean 

SD 

CV 

n 

Range 

ftean 

SD 

CV 

2.10 1.94 0.48 1.07 1.62 

0.15 0.06 0.07 0.08 0.10 

7.?4 3.25 14 .63 7.34 6.25 

Table 33: Body measurements of Odontotenaes sp. nr. aonodon, 
minor workers. Kajiado nest colony 

20 20 20 20 20 

1.47-1 . 60 1.13-1.27 0.20-0.47 0.50-0.87 1.00-1.33 

1. 35 1.19 0 . 34 o. 79 1.21 

0.12 0.08 0.09 0.10 

8.92 3.08 22.04 11.10 8.11 
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Imago. Winged male and female. Head sub-circular. Few 

long scattered hairs and numerous smal l and slender ones. 

Fontanelle region with two conspicuous light spots. Frons 

depressed and with median carina. Behind the clypeus rough 

and grooved, marked by two furrows. Clypeus convex and hairy. 

In males ante-clypeus triangular and creamy in af.P0arance while 

in female ante-clypeus with arcuate margin and not creamy. 

Eyes circular. Ocelli oval. Antennae with 19-20 segements. 

When 19 segments, III almost equal to V and where 20 segments , 

III splits into two equal parts hence the shortest segments. 

All segments hairy. Labrum moderately hairy, tongue-shaped and 

with sclerotized band. Pronotum densely hairy, anterior margin 

irregular. Males with pronotum rounded. Female pronotum with 

posterior margins irregular. Wings more than twice the body 

length. Tibial spurs 3:3:2 with 3rd spur of mid-tibia reduced, 

slender and paler. Head dark red that of males darker. Eyes 

black to reddish grey. Antennae pale red brown. Mandible 

bases reddish yellow, other parts including teeth dark red. 

Wings reddish yellow; pronotum dark red. Legs yellow red . 

Measurements are given in table 34. 

Affinities: Odontotermes sp.nr. monodon is a member of 

the rather homogeneous group of species which includes 

Odontotermes badius and Odontotermes sp.nr . badius. However, 

Odontotermes sp. nr. monodon has a longer head capsule than 

other species in the same group. Odontotermes sp. nr. monodon 

is most closely allied to Odontotermes monodon , but is quite 

distinct by virtue of its shallow depression on the frons. 
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Table 34: Body aeasurements of Odontoteraes sp. nr. aonodon elates, 
aales (d') and females Ci), Kajiado nest colony 

Head Inter labrua Pronotum Hind tibia 
Width Ocellar 118X. 

including distance width 
eyes 

Jtax Jtax Jtax. llu: . 
length width length width 

<5' 

n 6 6 6 6 6 6 6 

Mean 3.12 1.92 1.34 1.2S 3.04 3.09 0.32 

SD 0.11 0.03 0.02 0.12 0.12 0.2S 0.03 

CV 3.68 1.42 2.00 9.7S 3.83 8.27 8.50 

n 10 10 10 10 10 10 10 

Mean 3.02 1.8S 1.29 1.46 3.08 2.90 0.29 

SD 0.11 c..06 0.08 0.19 0.07 0.30 0.03 

CV 3.62 3.32 6.50 13.00 2.24 10.29 11.82 
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Odontotermes rontanus Harris 

Study area nest colonies. Muguga, Oleserewa 

Limuru , Kileleshwa. Soldier, worker and imago 

(Figs.9a - 9d} 

DESCRIPTION. Soldier. Total body length range 7.0 to 

B.7 nun (n=20}. Head elongate rectangular with arcuate 

posterior margin and sides converging slightly towards the 

front . Frons with minute grooves . Antennae with 17 segments, 

III the shortest, IV slightly larger than v. Labrl.llll rounded 

towards anterior portion and tip pointed, surface with numerous 

bristles . Gula widest at the middle (Fig. 9a}, anterior 

margins straight and rounded. Mandibles robust with incurved 

tips. Left mandible with median tooth projecting at right 

angles (Fig. 9a}. The edge distal to the tooth serrated. 

Right mandible with a median tooth at an obtuse angle to the 

inner edges of the mandible. Pronoturn with large anterior 

lobes and distinct median notch. Posterior margin wide and 

broadly bilobed. Tibial spurs 3:3:2. Rest of body moderately 

hairy. 

Head reddish brown. Antenna! bases dark brown and 

segment s pale brown. Mandibles brownish becoming brown near 

their bases. Legs and rest of the body light yellow. 

Measurements are given in table 35. 
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9a 9b 

9d 

t--------1 

1 mm 

\. 

Figs. 9a - 9b . Morphology of Odontotermes montanus, Soldier caste: 

9a - head capsule,dorsal view 

9b - pronotum and mesonotum 

9c - head,profile 

9d - gula 
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Table 35 : Body measurements of Odontotermes montanus, soldier caste, "uguga nest colony 

. HEAD CAPSULE "ANDIBLES 

LENGTH WIDTH DEPTH · GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOT°" HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 15 15 15 15 15 15 15 15 15 15 15 15 -

Range 2:43-2.83 1. 80-2 . 03 1. 30-1. 52 0.80-0 . 90 1.38-1.57 0.51-0.59 1.40-1.53 0.63-0.68 1.38-1.55 1.23-1.43 1.47-1.73 0.20-0.23 

Kean 2.63 1.91 1.39 0.85 1.46 0. 55 1.45 0 . 66 1. 46 1.33 1.60 0.21 

SD 0.12 0.08 0.06 0 . 03 0 . 05 0.02 0.05 0 . 02 0.06 0.07 0.08 0.01 

CV 4.41 4.09 4 . 42 3.13 3.63 4.55 3.40 2. 71 4.21 4.95 4 . 68 6.29 
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Worker. Major and minor. Head with posterior margin 

smoothly rounded. Fontanelle spot very conspicuous especially 

in major worker. Frons area depressed. Clypeus conspicuous, 

postclypeus convex, with sides transparent. Major worker with 

17-18 antenna! segments. Minor worker always with 17 antenna! 

segments, when 17 segernents III is the shortest and when 18 

segments IV is the shortest. Labrum broad and hairy. Bases of 

mandibles with a few hairs. Pronotum upturned with anterior 

median notch, posterior lobes with smoothly rounded margins. 

Posterior margin excised. Tibial spur 3:3:2, with thi rd spur 

of mid-tibia slender but noticeable. Rest of body fairly 

hairy. Head pale reddish yellow to pale yellow. Antennae pale 

proximally to dark brown distally. Base of mandible reddish 

yellow and becaning reddish towards the teeth region, teeth 

dark red. Rest of body light yellow. Measurements are 

given in tables 36-37. 

Reproductives. King and Queen. Head sub-oval moderately 

hairy with both long and short hairs. Fontanelle region 

conspicuous with light spots. Area between frons and epistcme 

depressed with small markings. Ocelli large and oval. Eyes 

protruding. Labrum and mandibles similar to those of the 

workers. Pronoturn sub-circular, anterior margin upturned. 

Posterior margin straight . Rest of body hairy; King with pair 

of short sclerotised setae on last sternite. Head reddish with 

dark reddish yellow hairs. Pronotum red; rest of body reddish 

brown. 
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Table 36: Body measurements of Odontotenaes •ontanus, aajor 
vorters, lluguga nest colonJ 

HEAD CAPSULE PRONOTUK 

LENGTH WIDTH LENGTH WIDTH 

n 20 20 20 20 

HIND 
TIBIA 

LENGTH 

20 

Range 2.00-2.33 1.67-1~ 73 0.10-0.40 0.80-1.00 1.00-1. 33 

lie an 2.17 1. 70 0.31 0.94 l.2S 

SD 0.09 0.03 0.06 0.07 0.08 

CV 4.17 2.01 20.Sl 6.98 6.33 

Table 37: Body lleasurements of Odontotermes aontanus minor workers, 
lluguga nest colony 

n 20 20 20 20 20 

Range 1.20-1.60 1.07-1.20 0.33-0.40 0.73-0.87 1.00-1.20 

lie an l.4S 1.17 0.36 0.79 1.07 

SD 0.09 0.04 o.03 0 .03 o.os 

CV 6.36 3.42 9.23 3.74 4.91 
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Affinities: O'.lontoterrres rnontanus is closely allied to 

OJontoterrres tanganicus and OJontoterrres patruus on the basis 

of general shape and in particular the morphology of the head. 

Sj6stedt (1915) ascribed a single specimen of O'.lontotermes 

rnontanus fran Naivasha, Kenya, to O'.lontotermes tanganicus but 

the unique feature of OJontotermes montanus is that it is 

larger, with the sides of the head flatter, the mandibles 

proportionally larger and more slender and the median tooth on 

the right mandible mo e conical. 
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Odontoterrnes nolaensis Sjostedt 

Study area nest colonies: - Langata, 

Ruaraka, Ngong. Soldier , worker & imago 

{Fig. l Oa - lOd) 

DESCRIPI'ION. Soldier . Total body length range from 5.4 

to 6.9 mm {n=35). Head elongate rectangular with parallel 

sides, posterior corners smoothly rounded. Head tapering 

anteriorly. Hairs very few. Frons sIIOOth and slightly 

flattened taNards the clypeus. Antennae with 16 segments, IV 

the shortest, III slightly shorter than V, VI a little longer 

than V, fairly globular, those succeeding rather longer. Gula 

ribbon-like and narrowing posteriorly, anterior portion with 

few hairs,. Labrum narrowed anteriorly, sides parallel, 

bristles few and long. 

Mandibles fairly robust with incurved tips. The teeth of 

both mandibles distinct and fairly equal in width. Left 

mandible with median tooth very pointed and with its upper edge 

at right angles to the mandibular axis. Below mandibular tooth 

on the inner edges with denticles and above usually undulant. 

Right mandibular tooth smaller and sharp, slightly at an obtuse 

angle to mandibular axis, above usually serrated . Thorax with 

moderate hair. Pronotum with anterior margin nearly excised. 

Femur less hairy than tibia. Tibial spurs 3:3:2, third spur of 

mid~tibia very reduced. 
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lOa lOb 

' / 

1mm 

lOd 

Figs. lOa- lOd. Morphology of Odontotermes nolaensis soldier caste: 

lOa - head capsule,dorsal view, 

lOb - pronotum and mesonotum, 

lOc - head ,profi l e, 

lOd - gula. 
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Abdornenal segments with dense hairs and elongated. Head colour 

variable from red to reddish yellow. Antenna! segments pale 

brown. Gula pale reddish yellow. Mandibles dark red with 

reddish orange bases. Thorax and rest of body and pale 

yellow. Measurements are given in tables 38-39. 

Workers . Major and minor. Head of major worker U-shaped, 

lateral margins constricted. Head of minor worker sub-oval 

with unconstricted margins. Head moderately hairy. Fontanelle 

knob conspicuously white and on a shallow depression. Behind 

clypeal suture forehead depressed. Post-clypeus convex and 

a1te-clypeus triangular. Eye spots present. Minor worker 

with 16-17 antenna! segments. Major worker with 17 antennal 

segments. Where antenna! segments are 16, IV is the shortest 

and when 17, II is the shortest. Labrum broad and with 

bristles. Mandible bases with scattered hairs. Pronoturn with 

upright anterior lobes, posterior margin excised and corners 

rounded. 

Head pale yellow to yellow orange; mandible bases 

yellowish to pale red, teeth and anterior regions of mandibles 

reddish. Rest of body pale yellowish. Measurements are given 

in table 40 - 43 
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Table 38: Body measurements of Odontotermes nolaensis, soldier caste, Langata nest colony 

HEAD CAPSULE MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUft HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH_ LENGTH 

n 16 16 16 16 16 16 16 16 16 16 16 16 

-Range 2.08-2 . 30 1.33-1.50 1. 03-1.13 0 . 61-0.72 1.10-1.20 0.40-0.47 1 . 10-1 . 23 0.47-0.53 1.13-1.25 1.07-1.20 1.17-1.27 0.17-0.20 

ftean 2.20 1.42 1.07 0 . 67 1.16 0.44 1.14 0.49 1.17 1.11 1.22 0.18 
... 

- SD 0.06 0 . 05 0 . 03 0.03 0 . 04 0.02 0.04 0.02 0.04 0.04 0.03 0.02 

CV 2 . 61 3.34 2 . 55 4 . 05 3.69 0.02 3.49 4.70 3.15 4.02 2.61 9.01 



n 
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Table 39: Body measurements of Odontotermes nolaensis , soldier caste, Ruarata nest colony 

HEAD CAPSULE "ANDIBLES 

LENGTH WIDTH 

15 15 

DEPTH 

15 

GULA 
WIDTH 

15 

LEFT 
LENGTH 

15 

LEFT RIGHT 
TOOTH LENGTH 

DISTANCE 

15 15 

RIGHT 
TOOTH 
DISTANCE 

15 

ANTENNAL PRONOTUft HIND 
FOVEOLAR WIDTH TIBIA 
DISTANCE LENGTH 

15 15 15 

HIND 
TIBIA 
LENGTH 

15 

Range 2.07-2.17 1 . 33-1.43 1.02- 1.10 0.62-0.68 1.08-1 . 14 0.40-0.43 1.08-1 .13 0.45-0 . 48 1.08-1.15 1.00-1 .11 1 . 07-1.17 0.17-0 . 18 

"ean 2.10 1.38 1.05 0 . 65 1.12 0.42 1.10 0.46 1.11 1.05 1.12 0.17 

SD 0 . 03 0.03 0.02 0.02 . 0.02 0.01 0.02 0.01 0.03 0.03 0.03 0.00 

CV 1.36 0.03 2.38 3.30 1.55 2.81 1.57 2.52 2.46 2.56 2.56 2.63 
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Table 40: Body measurements of Odontoteraes nolaensis, aajor workers, 
Langata nest colonJ 

n 

Range 

lie an 

SD 

CV 

n 

Range 

lie an 

SD 

CV 

HEAD CAPSULE PRONOTUft HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

l. 73-2 .oo 1.47-1.60 0.27-0.40 0 . 67-0.93 1.00-1. 33 

1.90 1.54 0.34 0. 80 1.03 

0.09 0.06 0.04 0.06 0 . 08 

4.63 3. 77 11.96 6.92 7.42 

Table 41: Body measurements of Odontotenaes nolaensis , 
minor workers, Langata nest colony 

20 20 20 20 20 

1.13-1.33 0.67-1.07 0.33-0.47 0.67-0.73 0.73-1 .00 

1.29 0.99 0.37 0.69 0.86 

0 . 06 0.08 0. 04 0.03 0.09 

4.49 8 . 12 10.63 4.59 11.09 



n 

Range 

Re an 

SD 

CV 

n 

Range 

Jlean 

SD 

CV 
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Table 42: Body aeasureaents of Odontoter11es nolaensis, 
major workers, Ruarata nest colony 

HEAD CAPSULE PRONOTUlt HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

1. 33-1. 93 1. 33-1. 60 1. 00-0 . 40 0.33- 0.87 o. 73-1. 20 

1. 70 1.49 0.32 0 . 72 0.99 

0 . 18 0 . 07 o.os 0 . 12 0.90 

10.41 4.61 14.54 16.06 9.08 

Table 43: Body measurements of Odont otermes nolaensis , 
a i nor workers, Ruarata nest colony 

20 20 20 20 20 

0.87-1 . 27 1 . 00-1 . 07 0.27-0.40 0.60-0.67 0.60-0.87 

1.07 1.01 0.34 0.66 0.77 

0.12 0 . 02 0 . 03 0 . 02 0 .08 

11. 21 2 .0S 10.08 3. 13 9 . 93 
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Imago. Winged males and females . Head sub-oval , densely 

covered with fine hairs. Fontanelle spot present a enclosed by 

light coloured markings; carina present. Epistome arched with 

a dark line. Ante-clypeus rectangular. Ocelli sub-circular. 

Eyes large and rounded. Antennae with 19 segments, III the 

smallest , IV and V almost equal. Mandibles hairy at their 

bases. Pronoturn saddle-shaped with dense hair, broadly rounded 

concave anterior corners, hair dense. Lateral margins 

irregular converging towards posterior. Posterior margin cut 

off, depressed, and with striations . Wings twice the length of 

the body. Forewing with cubitus branched int~ 11 to 16 veins. 

Head dark brown, anteclypeus lighter than post-clypeus. 

Antenna! segments brownish red. Mandibles reddish at their 

bases, wings brown tinged. Rest of body pale brownish red. 

Measurements are given in table 44. 

Affinities: Odontotermes nolaensis is most closely 

allied to Odontoterrnes stercorivorus and is only separated by 

body size differences. 



~ 

n 

Mean 

SD 

CV 

~ 

n 

Mean 

SD 

CV 
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Table 44: Body measurements of Odontotennes nolaensis, 
alates, aales (o") and f eaales ( f ) , Langata nest colonJ 

Head Inter- labrua Pronotum Hind tibia 
width ocellar aax. .. 

including distance width 
eyes Rax . Rax. Rax. ltax. 

length width length width 

10 10 10 10 10 10 10 

2.71 1.61 1.22 1.16 2.55 2.67 0.28 

0 .45 0.04 0.08 O. lS 0.23 0.20 0.03 

1.72 2.3S 6.84 13.3S 9.20 7.4S 11.31 

... 

10 10 10 10 10 10 10 

2 . 6S 1.62 1.20 1.21 2.62 2 . 48 0.27 

0.03 0.15 0.06 0.07 0.07 0.22 0.04 

1.06 9.10 S.32 S.67 2.70 8.76 13 . 95 
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Odontoterrnes E_a;truus Sjostedt 

Study area nesty colony: - Muguga- Limuru. 

Soldier and worker 

(Figs . lla - lld) 

DESCRIPI'ION. Soldier. Total body length range 9.0 to 

10.0 rmn (n=l3). Head rectangular with posterior corners 

rounded off, anterior end faintly tapering. Hairs scarce. 

Frons nearly flattened with faint transverse wave, with carina 

scarcely visible from dorsal view, runs fran the inner mandible 

base towards small depressions on each side. Clypeal region 

flat. Antennae with 17 segments, III the smallest followed by 

V. Basal segmemt not as long as the next three together. The 

middle segments barrel-shaped, terminal segment oval, sanewhat 

tapered. Gula long and narrowing posteriorly, widest across 

the middle. Lateral margins undulating towards front (Fig. 

lOd). Anterior portion with a few long hairs. Labrum short 

and broad with long bristles . 

Mandibles narrowing towards the front with sharply 

incurved tips . Left mandibles with inner margins below the 

median tooth uneven, upper edges of the median tooth at right 

angles to the bases of inner margins of mandibles. Right 

mandible tooth s lightly smaller and nearly at an obtuse angle 

to the bases of inner margins; below tooth on inner edges 



Figs. lla - lld. 
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lld 

t---------'-< 

1 mm 

Morphology of Odontotermes patru_us_ , soldier caste : 

lla - head capsule,dorsal view, 

llb - pronotum and mesonoium, 

!le - head,profile, 

lld - gula. 
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mandible is minutely crenate. Mandible bases smooth. 

Pronotum with moderately scarce hairs, anterior lobes deeply 

incised, posterior lobes sub-circular. Legs hairy, tibial 

spurs 3;3:2 with third spur of mid-tibia very small. AbdQnen 

fairly hairy. 

Head yellowish-red to brownish red. Gula red brown. Mandibles 

black with red bases. Thorax pale yellow to yellowish brown. 

Tibia lighter than femur. Abdomen with brownish segments. 

Measurements are given in table 45 

Worker. Major and minor. Head with smoothly rounded 

posterior, that of minor worker exceptionally wide anteriorly 

while that of major worker is constricted on the sides. Hairs 

moderate. Frons flat and depressed with a white fontanelle 

spot. Postclypeus raised convex with depressed anteriorly 

portion, median line conspicuous. Ante-clypeus triangular with 

transparent edges. Antennae with 17-18 segments and with 

hairs. When 17 segments, III is the smallest followed by V, 

when 18, IV is the shortest. Labrum broad and depressed at the 

middle, and with few bristles. Thorax hairy. Pronotum with 

upright anterior lobes and a median notch. Posterior lobe 

margin excised, sides straight with rounded corners. Tibial 

spurs 3:3:2, third spur on mid-tibia r educed . Abdomen hairy. 

Head pale yellow to yellowish-brovm . Eye spots brown and 

conspicuous. Antennal segments pale brown 0asally to dark 
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Table 45: Body measurements of Odontotermes patruus, soldier caste, Deiya-Limuru nest colony 

- HEAD CAPSULE MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUft HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

n 13 13 13 13 13 13 13 13 13 13 13 13 
-

R11nge 2.60-3.07 l.gs-2.33 1.37-1. 70 0.93-1.13 1.50-1 . 69 0.58-0.65 1.47- 1.67 0.65-0.73 1.48-1.80 1.43-1.70 1.67-1.92 0.20-0.25 

--
"ean 2.89 2.19 1.55 1.03 1. 59 0.61 1.56 0.69 1.65 1. 57 1.81 0.23 

SD 0.14 0.12 0 .10 0. 05 0.06 0.02 0.06 0.03 0.09 0.09 0.08 0.01 

CV 4.84 5.63 6.21 5.36 3.60 3.73 3.67 3.86 5.78 5.89 4.24 6.00 
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brown distally. Mandibles pale red, yellow at bases to reddish 

teeth. Thorax yellowish and tibia paler than femur. Abdomen 

pale yellow. Measurements are given in tables 46-47. 

Affinities. Odontotermes £atruus is closely related to 

Odontotermes amaniensis but it is characterised by its 

rectangularly shaped head capsule. Odontotermes patruus is 

also close to Odontotermes rnontanus but it is larger (see page 

119). 



n 
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SD 

CV 
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Bean 

SD 

CV 
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Table 46: BodJ measurements of OdGntotenaes patruus, 
aajor vort.ers, Dei7a-Liauru nest colonJ 

HEAD CAPSULE PRONOTUK HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH .• 

20 20 20 20 20 

1.80-2. 73 1. 53-1.67 0.27-0.•0 0. 73-1.00 1.06-1.•0 

2.07 1.63 0.33 0.93 1.28 

0 .18 o.os 0.03 0 . 09 0 .09 

8.11 3.09 10.31 9.30 7 .0S 

Table 47: BodJ measurements of Odontotennes patruus, 
minor vort.ers, Dei7a-Limuru nest colony 

20 20 20 20 20 

1.20-1.40 1.00-1.20 0.33-0.53 0.73-1.06 1.00-1.07 

1. 33 1.11 0.39 0.78 1.02 

0.04 0.04 0.08 0.07 0.03 

3.24 l'!i. 76 9 . 50 2 .93 
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Odontotermes stercorivorus (Sjostedt) 

study area nest colonies:- Chiromo, Kileleshwa, Langata, 

Ngong, Ruaraka. Soldier, worker and imago 

(Figs. 12a - 12d) 

DESCRIPI'ION: Soldier. Total body length range 4.7 to 7.1 

mm (n=50). Head elongate rectangular with lightly curved 

posterior margin. Posterior corners smoothly rounded. Sides 

straight and tapering anteriorly. Hairs few. Frons sm:x>th and 

raised, sloping downwards to clypeal region. Eye spots 

present. Clypeus very small or absent. Antennae with 16 

segerr~nts, IV the smallest, II about as long as the two 

succeeding ones together, the segments gradually narrowing in 

size distally , fairly globular, the terminal segment rather 

larger than the proceeding pear shaped, slightly contracted 

distally. Gula long and rectangular, slightly constricted 

anteriorly, anterior edge straight. Posterior part narrow, 

hairs concentrated on the anterior region . Labrum with a few 

bristles. 
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12a 
12b 

12d 

1mm 

12c 

Fig . 12a - 12d. 

\ 

So ld ier caste: 

12a head capsule,doreal view, 

12b - pronotum and mesono tum, 

12c - he ad ,profile, 

12d - gula ~ 
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Mandibles fairly straight with incurved points. Both with 

conspicuous median tooth. Left tooth larger with its upper 

edge at right angles to the inner edge of the mandible, sinuate 

above the tooth on inner margins and with minute 

undifferentiated teeth below. Right median tooth cone-shaped 

and at right angles to the inner edges of mandibles, inner 

edges sinuated. Thorax moderately hairy. Pronotum with deeply 

notched anterior margin and posterior deeply excised. 

Metanotum almost rectangular. Legs hairy. Tibial spurs 

3:2:2 . Abdomenal segments thickly pilose. Abdomen elongate. 

Head yellowish red to reddish yellow. Mandibles dark =ed to 

red at bases. Thorax pale yellow, tibia paler than femur and 

coxa. Abdomen pale yellow. Measurements are given in tables 

48-50. 

worker. Major and minor. Head ovate to sub-circular, 

that of major worker constricted laterally, posterior rounded. 

Hairs moderate and short. Frons smooth with a white spot . 

Clypeus raised, postclypeus with a median line; area between 

clypeus and frons raised. Antennae with 16-17 segments. Major 

worker with only 17 segments, III very small , V slightly 

smaller than IV, II as long as III and IV together. Minor 

worker with 16 segments, IV the shortest . Major worker with 

17 segments. Pronotum smaller anterior lobes with and more 

uprightly held than posterior with lobes. Posterior lobes with 

margins fairly straight and deeply notched at the middle. 

Tibial spurs 3:2:2. Rest of body fairly hairy. 
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Table 48: Body measurements of Odontotermes stercorivorus, soldier caste, Kileleshwa nest colony 

HEAD CAPSULE MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT· RIGHT RIGHT ANTENNAL PRONOTUft HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA - DISTANCE DISTANCE DISTANCE LENGTH LENGTH 

n 15 15 15 15 15 15 15 15 15 15 15 15 -

R~nge 1 . 90-2.03 1.23-1.33 0.93-LOO 0.60-0.67 1.03-1.10 0.40-0.43 1. 02-1.10 0.43-0.47 1.03-1.12 0.93-1.03 1.07-1.17 0.13-0.17 

-
Kean 1.95 1.28 0 .97 0.62 1.07 0.41 1.06 0.45 1.06 0 .98 1.12 0.15 

SD 0 .05 0.03 0.02 0.02 0.02 0 . 01 . 0 .02 0.01 0.02 0.03 0.03 0.01 -

CV 2.45 2.31 1. 71 3.42 1.87 2. 71 2 .29 2.26 2.20 3.21 2.46 7.82 
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Table 49: Body measurements of Odontotermes stereorivorus, Soldier caste, Langata nest colony 

HEAD CAPSULE KANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUM HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH LENGTH 

-
n 15 15 15 15 15 15 15 15 15 15 15 15 

Range 1.97-2.17 1.30-1.45 1.00-1.10 0.60-0.68 1.07-1.15 0.38-0.45 1.07-1 . 17 0.43-0.50 1.07-1.19 0.98-1.11 1.10-1.22 0.15-0.20 

--
ftean 2.06 1.38 1.05 0.65 1.12 0.41 1. 11 0.47 1.12 1.05 1.15 0.17 

SD 0.06 0.04 0.03 0.03 0.02 0.02 0.03 0.02 0.04 0.04 0.03 0.01 

CV -3.12 3.16 2.64 3 . 63 2.38 4.46 3.10 4.32 3.31 3.54 2.63 8.02 
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Table 50: Body measurements of Odontotermes stercorivorus soldier caste, Ruarata nest colony 

HEAD CAPSULE lfANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUlf HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH WIDTH 

-
n 16 16 16 16 16 16 16 16 16 16 16 16 

Range 1.90-2.15 1.27-1.40 1.00-1.03 0.57-0.67 1.07-1.13 0 . 42-0.45 1.05-1.10 0.43-0.48 1.03-1.12 0.93-1.02 l.10-l.17-0.13-0.i7 

Mean 2.02 1.34 1.01 0.62 1.09 0.41 1.08 - 0.46 1.08 0 . 99 1.14 0.16 
.. -

SD 0 . 07 0.04 0.02 0.03 0.02 0.07 0.02 0.01 0.03 0 . 03 0~02 0.01 

CV 3 . 37 2.76 1.58 4.48 1.86 16.06 1.54 2.40 2.40 2.70 1.67 5.92 
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Head pale reddish yellowish. Antennal segments pale 

brown. Thorax pale yellowish. Rest of body pale. 

Measurements are given in tables 51-56. 

Imago. Winged males and females. Head oval, posterior 

margin rounded from eye position, anterior lateral margins 

irregular and narrowed. Hairs dense. Frons area raised with 

carina and fontanelle. Postclypeus rectangular with a median 

line, ant-clypeus triangular. Ocelli and eyes sub-circular. 

Labrum densely hairy. Bases and surface of mandibles hairy. 

Pronoturn densely hairy, posterior margins canpressed at the 

middle and striated. 

Head dark reddish brown, ante-clypeus higher than 

postclypeus. Eyes black. Labrum reddish yellow, mandibular 

margins and teeth dark reddish. Measurements are given in 

table 57. 

Affinities: Odontoterrnes stercorivorus is most closely 

allied to Odontoterrnes nolaensis (see page 125). Principal 

characters in canrnon are the general shape (rather rectangular 

head shape in soldiers, similar numbers of antenna! segments, 

frons s lanting forward and mandibular characteristics). 

However difference is in size e.g.in sol diers the length of the 

body f rorn anterior end of pronoturn to the end of last abdanenal 

segment of o. stercorivorus is larger than that o. nolaensis. 
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Table Sl: Body measureaents of Odontotenaes stercorivorus, 
aajor workers, filelesbwa nest colony 

HEAD CAPSULE PRONOTUll HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

1.60-1.87 1.33-1.47 0.27-0.•0 0.67- 0.80 0 . 80-2 .. 00 

1.74 1.U 0.33 0.73 1.02 

0.06 o.o• 0.03 0.06 0.08 

3.62 2 . 78 7.97 8.33 7.69 

Table 52: Body aeasurements of Odontotenaes stercorivorus, 
ainor vorters, Kileleshwa colony 

20 20 20 20 20 

1.00-1.33 0.93-1.00 0.33-0.•0 0.60-0 . 67 0.73-1.00 

1.10 0.99 0.3• 0 . 65 0.87 

0.24 0.01 0.02 0.03 0.09 

21. 76 1.•8 5.98 4.88 10.31 
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Table 53: Body 11easureaents of Odontotenaes stercorivorus, 
•ajor workers, Langata nest colon1 

HEAD CAPSULE PRONOTUJll HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

lS lS lS lS lS 

1. 67-1. 93 1.47-1.60 0.20-0.40 0.60-0.80 0.73-1.07 

1.83 1.Sl 0 . 29 0. 71 0.99 

0.10 0.06 o.os o.os 0.08 

S.49 3.88 18.93 7.67 7.98 

Table s4: Body measurements of Odontotenaes stercorivorus, 
•inor '(orters, Langata nest colony 

20 20 20 20 20 

1.00- 1.33 0.80-1.07 0.27-0.40 0.47-0.67 0.73-1.00 

1.20 0.99 0 . 33 0.64 0 . 82 

0.11 0.07 0.03 0.06 0 . 11 

9.32 7.20 10.31 9.29 13 . 47 
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Table SS: Body aeasureaents of Odontoteraes stercorivorus, 
aajor workers, Ruaraka nest colony 

HEAD CAPSULE PR.ONOTUll HIND 
TIBIA 

LENGTH WIDTH LEIGTH WIDTH LENGTH 

20 20 20 20 20 

1. 33-2 .60 1. 33-1.47 0.20-0.33 0.60-0.80 0.93-1.00 

1. 70 1.42 0.31 o. 70 0.98 

0.3S 0.04 o.os .0.07 0 .03 

20.54 3.01 14.90 9.44 . 3. 31 

Table 56: Body measurements of Odontotennes stercorivorus, 
ainor worker , R.uarata nest colony 

20 20 20 20 20 

0 . 93-1 . 33 0.93-1.00 0.27-0.40 0.47-0.67 0.67-1.00 

1.10 0.99 0.34 0.63 0.82 

0.10 0.01 0.03 0.06 0.09 

9.13 1.48 7.78 10.02 10 .89 
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Tabla 57: BodJ llClasuraments of Odonotermes stercorivorus, 
elates, males (~) and females (~), Langata nest colony 

Head Inter- labrua Pronotum Hind tibia 
width ocellar aaz. 
including distance widt 
eyes 

Jllaz . Jlla:i. Kaz. Jlla:i. 
length width length width 

10 10 10 10 10 10 10 

2.68 1.61 1.26 1.21 2.36 2.59 0.27 

0.07 0.06 0.08 0.17 0.29 0.15 0.05 

2.63 4.27 6.34 14 .59 12.65 S.99 18.96 

10 10 10 10 10 10 10 

2.63 1.58 1.20 1.24 2.54 2.47 0.27 

0.03 0.06 0.10 0.14 0.09 0.22 0.04 

1.45 3.86 8.70 11.62 3 . 49 8.97 13.98 
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Odontotermes sp. nr. tanganicus 

Study area nest colonies: - Kajiado. 

Soldier, worker and imago 

(Figs . Ba - 13d) 

DESCRIPTION. soldier. Total body length range 5.6 to 7.7 

rran (n=30). Head elongate, nearly rectangular, SIOOOthly rounded 

and narrowed margins . Lateral margins converging tC7tlards the 

front. Hair scarce and scattered mainly on the forehead. 

Frons smooth and slanting downwards to clypeal region. Clypeus 

usually rectangular with anterior margins raised . Eye spot 

faint. Antennae with 16 - 17 segments. When 16 segments, IV 

is the shortest followed by IV. Gula strongly rectangular with 

lateral margins converging to front, a few setae at the 

anterior region. Labrum pointed and longer than broad wi th 

long anterior bristles. 

Both mandibles with incurved tips and praninent median 

tooth. Bases sJTOOth. Upper edges of the left tooth 

approximately at right angles to the inner axis of the 

mandibles (Fig.13a). Above the tooth is a wide gap, followed 

by sinuated margins. Below median tooth are minute teeth 

usually undifferentiated. Right mandible tooth blade like, 

smaller than left and almost at right angles to the mandibular 

axis. Thorax with scarce hairs. Pronotum with anterior lobes 

smaller than posterior lobes. Posterior margin excised. 



13a 

Figs. 13a - 13d. 
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13b 

3d 

Morphology of Odontotermes sp. nr. tanganicus 
-·- ~·----

Soldier caste: 

13a head capsule,do rsal view, 

13b - pronotum and mesonotum, 

13c - head,profile, 

13d - gula. 
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Tibial spurs 3:3:2 with third spur on the mid-tibia reduced. 

Abdomen moderately hairy . 

Head capsule reddish yellow to orange yellow. Antennal 

segments pale yellow. Gula pale reddish yellow. Mandibles 

reddish yellow at bases. Measurements are given in tables 58 -

59. 

worker. Major and minor. Head shape similar to 

Odontotermes nolaensis discussed on page 127. Hairs rroderately 

scarce. Fontanelle spot in a depression, area between frons 

and clypeal suture deeply depressed. Post clypeal raised and 

convex, ante-clypeus long and pointed with middle portion 

raised. Eye spot present. Antennae with 17 segments, III 

shortest, v slightly larger than III. Labrum broad with long 

bristles. Bases of mandible sroc>oth. Pronotum with anterior 

lobes held upward. Posterior lobes with lateral margins 

straight. Posterior margin excised. Tibial spur 3:3:2. Rest 

of body hairy. Head pale reddish yellow to browish yellow. 

Antennae pale yellow proximally to brownish yellow distally. 

Mandible yellowish to dark red . Measurement are given in 

tables 60 - 61. 

Reproductives. King and Queen. Head densely pilose. 

Fontanelle spot conspicuous and in a raised ridge . King with 

two large markings between clypeal suture and ocelli. Queen 

without markings. Postclyeus slightly concave. Ocelli ovate, 

eyes sub-circular. Antennal segments hairy, segment III 
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Table 58: Body measurements of Odontotermes sp.nr. tanganicus, soldier caste , Kajiado nest colony one 

HEAD CAPSULE MANDIBLES 

-LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUK HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH LENGTH 

n 10 10 10 10 10 10 10 10 10 10 10 10 

Range 2.03-2. 40 1.53-1.7 7 1.10-1.12 0.70-0.78 1.17-1.27 0 . 47-0.65 1.17-1 . 25 0 .50-0.68 1.17-1. 37 1.03~1.23 1.10-1.37 0.17-0.23 

--
Kean 2.22 1. 64 1.07 0.74 1.21 0.51 1.19 . 0.55 1. 26 1.15 1.28 0.1& 

SD 0.11 0.07 0.04 0.02 0.03 0.05 0.03 0.05 0.07 0.06 0.07 0.02 

CV 4.93 4.47 3. 70 3.39 2.75 10.49 2.57 9.11 5.61 5.51 5.82 8.49 
I 



155 

Table 59: Body measurements of Odontotermes sp.nr. tanganicus, soldier caste, Kajiado nest colony two 

HEAD CAPSULE MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTU11 HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH LENGTH 

n 15 15 15 15 15 15 15 15 15 15 15 15 

-Range 1.98-2 .57 1 .43-1.82 0 . 95-1.15 0.67- 0. 78 1 . 13-1.28 0.47-0 . 54 1 . 11-1.26 0.50-0.57 1. 08-1.39 0.93-1.23 1.17-1.38 0.15-0 . 22 

lie an 2.24 L59 1.04 o. 72 1.19 0.49 1.18 0.53 1.21 1.06 1.27 0.17 
·- -

SD 0.17 0.12 0.06 0.04 0.05 0 . 02 0 . 05 0 . 02 0.09 0.09 0 . 07 0.02 

CV 7.50 7.29 6 .16 5. 71 4.16 4.99 4 . 30 4.27 8.79 8 . 92 5.17 9.76 
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Table 60: BodJ measurements of Odontotenaes sp.nr. tanganicus, 
aajor vorters, lajiado nest colony two 

HEAD CAPSULE PRONOTUJI HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

16 16 16 16 16 

Range 1.63-1.67 1:33-1.43 0.33-0.33 0.67-0.80 1.00-1.00 

Jlean 

SD 

CV 

n 

1.68 1.38 0.33 o. 76 1.00 

0.03 0.03 o.oo 0.04 0.00 

2.0S 2.47 o.oo S.41 0.00 

Table 61: Body measurements of Odontotenaes sp . nr. tanganicus, 
ainor vorters, lajiado nest colony two 

20 20 20 20 20 

Range 1.00-1.33 0.93-1.00 0.27-0.40 0.60-0.73 0.67-0.93 

Jlean 1.13 0.99 0.33 0.67 0. 79 

SD 0.10 0.02 0.03 0.03 0.08 

CV 9.09 1.48 9.lS 3.94 9.60 
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shortest followed by V, VI and the succeeding segments 

globular. Labrum broad with bilobed tip. Mandibular bases 

hairy. Pronotum with anterior margin fairly straight and with 

a mediarn notch. Pronotum with lateral margin slightly 

undulating, hairs dense. Legs densely hairy . Tibial spurs 

3:2:2. Style and cerci pairs present. Head dark red to 

reddish yellow, postclypeus yellowish , ante clypeus pale 

yellow. Eyes black, mandible bases reddish. Middle portion of 

pronotum lighter in colour than the area surrounding the 

pronotum edges. Rest of body pale brownish yellow. 

Affinities: Odontotermes sp. nr. tanganicus is a close 

ally of Odontotermes tanganicus f ran Tanga, which was referred 

to as Odontotermes transvaalensis by earlier workers until 

recognised by Sjostedt as a separate species in 1924. 

Odontotermes transvaalensis has rrore rounded head than 

Odontotermes tanganicus which has slightly rectangular head. 

Odontotermes sp. nr. tanganicus differs from Odontotermes 

tanganicus in the morphology of the mandibles (see page 58). 
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Odontotermes sp. nr. zambesiensis 

Study area nest colonies: - Kajiado. 

Soldier, worker and imago 

(Figs . 14a - 14d) 

DESCRIPTION. Soldier. Total body length range 6.9 to 8.7 rran 

(n=35) . Head elongate and narrow. Posterior margin sIIXX>thly 

rounded. Lateral margins converging towards front. Hairs scarce. 

Frons region raised and with fontanelle spot. Frons slopes towards 

the clypeal region. Clypeus varies in size and is usually 

rectangular. Antannae with 17 segments, III shortest, IV 

exceptionally large and almost equal to VI. Lateral margins of gula 

undulant and posterior side broad , middle and anterior portions with 

hairs. Labrum narrow and pointed with long bristles. 

Mandibles slender, sides straight and tips incurved. Mandibular 

bases smooth with scattered minute hairs . Left mandible with an 

arcuat e median tooth whose upper edges are at an acute angle to the 

mandibular axis. Both upper and lower inner margins of mandible fran 

the median tooth fairly srrooth. Right mandible with small distinct 

cone-shaped median tooth, above and below blade-like. PronotLnn with 

spar sely distributed hai rs , anterior lobes with a median notch and 

margins fairly straight. Posterior lobes with straight lateral 

margins , posterior margin with curved edges and notched. Legs hairy, 

tibial spurs 3:3:2 third spur of mid-tibia reduced. Abdanen with 

dense hairs. 
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14c 

1mm 

Figs . 14a - 14d . 
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1'1b 

14d 

Morphology of Odon t otcri:e.s sp. nr. zambesiensis, 

soldier caste: 

14a head capsule,dorsal v iew, 

14b - prono t um and mesonotum, 

14c - head,profile, 

14:d - gula. 
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Head pale reddish yellow, eye spot whitish. Antenna! segments 

brownish. Gula reddish yellow. Mandibles dark red to pale red at 

bases. Labrum yellowish with whitish tips . Pronotum pale yellow. 

Rest of body yellowish. Measurements are given in tables 62 - 63. 

Worker. Major and minor. Major worker with U-shaped head, but 

widening posteriorly and constricted laterally. Minor worker with 

sub-oval head. Hairs scarce. Fontanelle present on a depression. 

Major worker with post clypeus convex, that of minor worker more 

curved outwards , ante-clypeus long and pointed. Eye spot faint. 

Antennae with 18 - 19 segments in major worker and 17 segments in 

minor worker. When 17 or 19 segments III is shortest and when 18 

segments occur, IV is the shortest and V almost equal to III. Labrum 

broad and spathulate with long bristles. 

Pronotum with anterior lobes held upright and anterior margin 

with a small median notch. Posterior lobe narrowed towards the 

anterior corners. Posterior margins excised. Hair scarce. Legs 

moderately hairy. Tibia with rows of spines arranged on the inner 

margins , those of foretibia l>eing stronger than either mid-or hind

tibia. Tibial spurs 3:3:2 . Rest of body moderately hairy. Head 

pale reddish-yellow. Antennae pale basally and brown distally. 

Mandibles pale reddish yellow on the bases to reddish black on the 

teeth. Rest of body pale reddish yellow. Measurements are given in 

tables 64 - 65. 
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.Table 62: Body measurements of Odontotermes sp.nr. zambesiensis, soldier caste, Kajiado nest colony one 

HEAD CAPSULE KANDIBLES ' 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUM HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH LENGTH 

n - 15 15 15 15 15 15 15 15 15 15 15 15 

Range 2.47-2.67 1.68-1.85 1.33-1.43 0.73-0.83 1.52-1.60 0.58-0.63 1.48-1.57 0.67-0.73 1. 35-1.45 1.40-1.57 1.53-1.67 0.23-0.27 

Mean 2.55 1. 76 1.36 0.78 1.56 0.61 1. 52 0. 70 1.39 1.47 1.61 0.25 

SD 0.07 0.04 0.04 0:04 0.03 0.01 0 . 02 0.02 0.03 0.04 0.04 0.01 

CV 2.64 2 .46 2. 77 3.70 1.68 2.55 1.56 2.46 2 . 06 2.92 2.46 4.92 



162 

Table 63: Body measurements 0£ Odontotermes sp.nr. zambesiensis, soldier caste, Kajiado nest colony two 

HEAD CAPSULE MANDIBLES 

LENGTH WIDTH DEPTH GULA LEFT LEFT RIGHT RIGHT ANTENNAL PRONOTUll HIND HIND 
WIDTH LENGTH TOOTH LENGTH TOOTH FOVEOLAR WIDTH TIBIA TIBIA 

DISTANCE DISTANCE DISTANCE LENGTH LENGTH 

-
n 18 18 18 18 18 18 18 18 18 18 18 18 

Range 2.47-2.75 1.73-1.93 1.33-1.47 0.77-0.87 1.55-1.68 0.60-0.65 1.52-1.64 0 .67-0.74 1. 38-1. 50 1.48-1.67 1.60-1 . 80 0.24-0.33' 

Mean 2.59 1.83 1.39 0.81 1.60 0.62 1.56 o. 70 - 1.42 1.54 1.68 0.27 

SD 0.08 0.06 0.03 0.03 0.04 0.02 o.os 0.02 0.04 0.06 0.05 - 0.03 

CV 3.04 3.04 2.56 4.07 2 . 32 2.92 2.07 3. 59 2.74 3.17 3.15 9.96 
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Table 64: Body measurements of Odontoteraes sp.nr. zanabesiensis 
aajor workers, lajiado nest colony one 

HEAD CAPSULE PRONOTUll HIND 
TIBIA 

LENGTH WIDTH LENGTH WIDTH LENGTH 

20 20 20 20 20 

Range 2.40-2.67 1. 73-1. 93 0.33-0.53 1.00-1.13 1. 33-1.47 

lie an 2.50 1.84 0.44 1.07 1.40 

SD 0.07 0.06 0.04 0.05 0.05 

CV 2 . 94 3.23 9.30 5.17 3.62 

Table 65: Body measurements of Odontotel"lles sp.nr. zaabesiensis, 
ainor workers, Kajiado nest colony one 

n 20 20 20 20 20 

Range 1 . 47-1.67 1.13-1.27 0.27-0.67 0.73-0.87 1.00-1.13 

lie an 1.56 1,20 0.43 0.81 1.06 

SD 0.07 0.08 0.04 0 . 03 

CV 4.45 3.35 19.28 4.30 3.11 
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Imago. Winged males and females . Head sub-circular with 

moderately dense hairs and with long scattered hairs. Fontanelle 

region depressed, but fontanelle knob area raised. Frons slopes 

downwards to clypeal region and characterised by four large light 

coloured markings. Postclypeus broad with a sub-median line, 

ante-clypeus nearly rectangular. Ocelli and eyes oval. 

Antennae with 19 segments and all hairy. Labrum broad, hairy and 

tapering anteriorly. Lateral margins smoothly rounded. Mandible 

bases fairly hairy. Pronotum densely hairy, anterior margin with a 

small median notch. Lateral margins undulant, po?terior margins 

straight but intercepted by a minute median notch on a raised ridge. 

Mesonotum with one pair of light coloured markings. Wing length twice 

as long as the body length. Tibia with strong and enlarged spines, 

spurs 3:2:2. Legs, sternite and tergites densely hairy. Head of 

males dark red that of females darker . Eyes black . Antenna! segments 

pale reddish-brown proximally to brown distally. Mandibles pink to 

red at teeth regions. Pronotum reddish brown. ~lings brownish red. 

Rest of body yellowish brown. Measurements are given in tables 66. 

Affinities: Odontoterrnes sp. nr. zambesiensis is a member of the 

same group of species as Odontotermes zambesiensis characterized by 

the fairly straight mandibles with inturned points. Odontotermes 

zarnbesiensis stands near Odontotermes patruus, in the elongate 

rectangular head , but it is ITUCh smaller with relatively broader 

pronotum, slender mandibles and smaller teeth. Odontoterrnes sp. nr. 

zarnbesiensis is bigger than Odontotermes zambesiensis and with a JTPre 

elongate head capsule. 
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Table 66: Body aeasurements of Odontotermes sp.nr . zaabesiensis, 
alates. males ( O") and female ( Cf ) laj iado nest colony two 

Head Inter- labrum Pronotua Hind tibia 
width ocellar aa:i. 
including distance width 
e1es 

llaI. 118:1. llax. !lax. 
length width length width 

cf" 

n 7 7 7 7 7 7 7 

Mean 3.15 1.84 1.33 1.51 3.15 3.20 0 . 33 

SD 0.17 0.14 0.08 0.09 0.11 0.15 o.oo 

CV S.53 7.80 5.95 6.08 3.39 4.67 0.00 

n 10 10 10 10 10 10 10 

Mean 3.05 1. 78 1.36 1.54 3.09 3.23 0 . 34 

SD 0 .09 0.08 o. 71 0.07 0.05 0.15 0.03 

CV 3.06 4.59 S.21 4.56 1. 78 4. 79 9.18 
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5.2.3 Morphanetric Analysis 

Body measurements of soldiers, workers and sane alates were 

made. More than 1500 individual termites were examined and 6 to 20 

characters were studied fran each individual . Tables 3 to 66 in 

Section 5.2.2.) give surranaries of the data obtained fran all the 

individual termites measured fran the study area . 

'!he morphanetric analysis of Odontotermes species was undertaken, 

because it was found that the soldiers are so alike morphologically 

that they are difficult to separate into different. species . Attempts 

to separate species using ratios were tried, but none of them gave a 

satisfactory separation of all the groups studied. FUrther analysi s 

was made by plotting the raw data of one character at a time against 

another for all the individuals measured. It was found that only 

three characters, head capsule width, head capsule depth and hind 

tibia width gave reasonable separation on scatter diagrams. '!he 

separation of CXlontotermes species on the basis of these three 

characters is shown in figures 15, 16, and 17 . Similar measurements 

of type specimens made during this study were plotted on one of the 

graphs (Figure 16, shown in small letters) for the purpose of 

canparing my specimens with the type series. 
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Fig . ts , Separation of Odontotermes species on the basis 
of maximum and minimum head- capsule .wi,dth 
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Fig. 16. Separation of Odontotermcs species on the basis of head capsule width 
and depth. Le tters refer to type specimeP.s. 
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Fig. 17. Separation of Octontotermcs species on the basis 0£ h e ad capsule width 
and hind tibia width . 
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5.3 · Discussion 

In canrnon with the majority of termites Odontotermes 

identification relies mainly on features of the soldiers (Sterile) and 

very little on the alate (winged reproductives) castes. However, in 

some cases workers have been used. For example Kushwaha (1962) gave a 

detailed account of the characteric bristles observed on the oral 

appendeages and the the thoracic tergites in the soldier and the 

worker castes of three Odontotermes species in India. 

Within the 'badius' group, Odontotermes badius has long been 

confused with Odontotermes sp. nr. badius (described on page 89) 

and with Odontotermes kibarensis by earlier workers. 'Ibis is partly 

due to their morphological and external nest structure similarities. 

I have been able to separate these species through thorough studies 

and examinations of each species under the stereomicroscope (see 

descriptions on pages 59 - 63 and 89 - 111). Odontotermes 

specimens collected fran East Africa were canpared with Odontotermes 

badius type specimens and were found to differ in their general shape 

and size especially in soldier and worker castes. Morphanetric 

analyses surn:narized in Figure 16 also indicate some character 

differences. 'Ihe type locality of Odontotermes badius is in Natal, 

South Africa and none of the East African species described by 

Sjostedt 1914 as ()jontotermes badius matches Haviland's 1898 type 
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area when compared with the type series from Kibara and Kampala 

matches very well . In addition nests structures and termites studied 

in Uganda (unpubl . report) compare very well with Odontotermes 

kibarensis of the study area. 

The measurements of head capsule of Odontoterrnes montanus, 

Odontoterrnes sp. nr . tanganicus. and Odontot ermes sp. nr. zambesiensis 

are very similar and t end to overlap (Fig. 15). However, in figure 

16, Odontoterrnes sp.nr . tanganicus separate from the rest. This means 

that the head depth and width are useful characters for distinguishing 

Odontotermes sp.nr. tanganicus from Odontotermes nontanus and 

Odontotermes sp.nr . zarnbesiensis. On the other hand Odontoterrnes 

Sp.nr. badius and Odontotermes sp. nr. nonodon (Fig. 16) overlap in 

some of their norphological measurements but separate in others (Fig. 

15 and 17). In Figure 17 , Odontotermes sp.nr . nonodon, Odontoterrnes 

sp. nr . badius, Odontoterrnes kibarensis and Odontoterrnes sp.nr. 

zambesiensis separate without any overlap on the basis of their hind 

tibia width and head capsule minimLUn width. However, the 

morphometrics of Odontotermes sp. nr . tanganicus overlap those of 

Odontotermes montanus, Odontotermes nolaensis and Odontotermes 

stercorivorus. The norphometrics of Odontotermes ama.niensis and 

Odontotermes patruus are very similar and these species can only be 

distinguished by their general shape (see chapter 5). Measurements of 

those species of Odontotermes identified as near type (for exa~ple, 

Odontotermes sp.nr. rnonodon, Odontotermes sp. nr. tanganicus and 

Odontotermes sp. nr. zambesiensis differ markedly from type series 

(Figure 16) . 
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CHAPTER S I X 

PRINCIPAL COMPONENTS ANALYSIS (PCA) OF 

MEASUREMENTS OF SOLDIER CASTE 

Material and Methods 

Fifteen variables were selected as being possible 

diagnostic characters and were measured on each soldier termite 

(see chapter five) and analysed using principal canponent 

analysis (PCA). These measurements were grouped into two 

classes according to the two groups of Odontotermes namely 

•ba.dius• and •tanganicus • which were recognised by their 

morphologic~!- differences (see page 45) • Species belonging to 

the •badius• group are as follows:-

Odontoterrnes amaniensis, Odontotermes sp. nr. badius, 

Odontotermes kibarensis and Odontoterrnes sp. nr. nnnodon. 

Those belonging to the •tanganicus• group include Odontoterrnes 

nnntanus, Odontoterrnes nolaensis, Odontoterrnes Petruus, 

Odontoterrnes stercorivorus, Odontoterrnes sp. nr. tanganicus and 

Odontoterrnes sp. nr. zambesiensis. 
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The principal components ('R'-type) analysis of a 

correlation matrix based on coded characters data was 

statistically nore appropriate for my study than 'Q'-type 

analysis. However, Gower,(1966) pointed out that the •o•-type 

approach of Principal coordinate analyses based on a similarity 

matrix is mathematically equivalent to the 'R' - type but is 

computationally simpler and statistically nore appropriate when 

many qualitative variates are included. The numerical 

characters used for multivariate analysis in my investigation 

did not include qualitative variates but only quantitative 

variates. 

6.1.1. Basic technique of Principal Canponents Analysis 
,• 

The PCA has been used widely in numerical taxonomic 

studies and displays the relationships between Operational 

Taxonomic Units (O'IUs) in a multi-dimensional space. Thus it 

enables direct visual examination of tl}e relative positions of 

the OTUs. The basic technique of PCA is well described by Dunn 

and Everitt, (1982); Jeffers , (1967); Kendall, ( 1957); Seal, 

(1964) and many others. The objects of a PCA applied to 

taxonomic problems may be summarised as follows:-

(a) examination of the correlations between the separate 

variables, 
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(b) reduction of the variability to the smallest number 

of meaningful dimensions, 

(c) elimination of variables which contribute relatively 

little extra information to the study, 

(d) examination of the taxonanic groupings of the 

individuals, 

(e) determination of the objective weighting of the 

variables in the construction of taxonomic indices, 

(f) the identification of individuals of doubtful or 

unknown origin, 

(g) the elimination of misidentified specimens. 

Not all of these objectives outlined above will be of 

equal importance in any particular study, and sane may be 

entirely absent. However, the method provides one possible 

solution to such problems. 

Both unstandardized and standardized dispersion 

half-natrices, latent roots, normalised eigenvectors, principal 

canponent scores, scaled eigenvectors, unrotated factor scores 

and percentage variance are obtained in this analysis. A 

maximum of ten canponents which accounted for most of the 

variance were obtained. The scores were used to plot canponent 

scatter diagrams. 
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6.2 Results 

Measurements of soldiers were subjected to two canponent 

analyses. The first two used the raw data and the second its 

logarithmic transformation. The purpose of the latter was 

partly to reduce bias in weighting of the characters arising 

f ran fair ly large size differences among them. In addition, it 

was desired to test the idea that pattern of variation might be 

at least as well expressed by ratios as by linear functions of 

the variables. The weighting coefficients of the 5econd 

anaJysis were alm:>st identical with the first suggesting that 

there was little likelihood of biased weightings arising from 

size differences. 

The principal canponents analysis called for the 

extraction of the latent roots and vectors of a matrix . The 

vectors provided weighting coeffecients by which the 

transformation of the variables (characters) to the new set of 

coordinates was achieved. In PCA either the variance -

covariance matrix or the correlation matrix is used. In the 

latter case the variables are standardized, being expressed in 

standard deviation units with a variance of 1. The latent 

roots, the canponent scores, scaled eigenvectors (unrotated 

factor matrix) and unrotated factor scores are not given in 
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full to save space. However the dispersion half-matrices of 

both •badius" and "tanganicus• groups are given in tables 67 

and 68. All the variables are highly correlated except number 

fifteen. 

The values of the eigenvectors are given in tables 69 and 

70 for •badius" and •tanganicus" groups respectively. The 

first two canponents in •badius" and •tanganicus" groups 

account for about 86 and 96 percent of the total variability 

respectively. These would be regarded as being of practical 

significance. Interpretation of the weighting may then be 

atterrpted fairly sinply by considering those variables which 

have relatively high positive or negative weighting as , 

constituting an index of the canbined action, or contrast of 

the original variables. The percentage variance of the 

principal canponents of the "badius" group are as follows:-

Principal Component Percentage variance 

1 79.494 

2 6.242 

3 4.091 

4 2.149 

5 1.782 
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Table 67: Odontoteraes "badius" group Principal Component Analysis- Standardised Dispersion Half - Katriz 

Row 1 0.9336 0.8053 0.8350 0.8253 0.6671 0. 7721 0.8129 0.8106 0.6297 0.8362 
0. 7785 0.7570 0.8089 0 . 7892 0.2366 

Row 2 0.9956 0.9095 0.92911 0.7620 0.8683 0.8893 0.8894 0.6768 0.9353 0.8721 
0.8328 0.8763 0.8760 0 . 2557 

Row 3 0.9953 0.9355 0.8010 0 . 8910 0.9344 0.9330 0 . 6893 0.9552 0.8881 0.8497 
0.8984 0.9110 0.2549 

Row 4 0.9962 0.8173 0 .8788 0.8886 0.8895 0.6745 0.9405 0.8816 0.8252 0.8896 
0.8856 0.2367 

Row 5 1.0003 0. 7822 0.7629 0.7496 0.4267 0.7926 0.7126 0.6455 0.7097 o. 7546 
0.1771 

Row 6 1.0001 0.8761 0.8752 0.6264 0.9215 0.8289 0.7967 0.8494 0.8568 0 . 2329 

Row 7 0 . 9935 0.9753 0.7154 0.9405 0.8768 0.8635 0.8977 0.9172 0.2912 

Row 8 0.9925 0.7125 0.9410 0.8842 0.8635 0.8967 0 . 9158 0.2751 

Row 9 0.9996 0.6997 0.6572 0.6604 0.6811 0.6543 0.1472 

Row 10 0.9944 0.8957 0 . 8544 0.9095 0.9316 0.2557 

Row 11 0 . 9963 0.8508 0.8747 0.8563 0.2565 

Row 12 0.9992 0.9249 0.8374 0.2501 

Row 13 0.9979 0.8789 0.2816 

Row 14 0.9934 0.2524 

Row 15 0.9996 . I i 
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Table 68: Odontoten1es •tanganicu~· group Principal C<>11ponent Analysls - Standardised Dispersion Hal f - Ratri~ 

Row 1 1.0003 0.9711 0.9831 0.9517 0.9396 0.9361 0.9321 0.9412 0 . 9058 0.9591 
0 . 9128 0 . 8590 0.8792 0.9330 0.8297 

Row 2 0.9998 0.9710 0.9395 0.9651 0.9020 0.9255 0.9371 0.9228 0 . 9695 0.8810 
0.8289 0.8528 0 . 9537 0.8084 

Row 3 0.9995 0.9581 0.9475 0.9426 0.9509 0 . 9576 0.9297 0.9592 0 . 9325 0.8926 
0.9076 0.9642 0.8559 

Row 4 0 . 9977 0.9294 0.9391 0.9490 0.9746 0.9115 0.9320 0.9450 0 . 9082 0.9115 
0.9726 0.8740 

Row 5 0.9997 0 .8967 0.9070 0 . 9174 0 . 8887 0.9426 0.8668 0.8153 0.8372 0.9332' 
o. 7959 

Row 6 0.9983 0.9352 0.9385 0.8906 0.9036 0.9392 0 . 9081 0.9180 0.9349 0.8824 

Row 7 0.9998 0.9965 0.9679 0.9177 0. 9772 0.9602 0.9643 0.9849 0.9209 

Row 8 0.9998 0 . 9656 0.9268 0.9753 0.9517 0.9565 0.9867 0 . 9151 

Row 9 0.9996 . 0.8993 0 . 9358 0.9254 0.9401 0.9622 0.8979 

Row 10 0 . 9997 0.8853 0.8366 0 . 8626 0.9407 0 . 8115 

Row 11 0 .9998 0.9826 0.9788 0.9583 0 . 9370 

Row 12 0.9999 0.9851 0.9305 0.9455 

Row 13 0.9998 0.9396 0 . 9337 

Row 14 0 .9998 0.9014 

Row 15 0 .9996 
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1.223 

1.135 

1.025 

0.822 

0 .602 

The principal canponent analysis for the •tanganicus• 

group revealed that almost all 15 variables are equally 

weighted in the first pCA. The percentage variance of the 10 

Principal Conponents are as follows:-

Pr i.ncipaJ Canponent Percentage variance 

1 93.025 

2 3 . 549 

3 0.380 

4 0.585 

5 0.497 

6 0.387 

7 0.336 

8 0.258 

9 0.105 

10 0.095 

The first canponent gave high positive weighting to the 

head width, mandible length, antennal foveolar distance, head 

depth and hind tibia length which may be regarded as a general 

index of the size of the Odontoterrres species. The second 
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component gave high weight only to hind tibia width, mesonotum 

and rnetanotwn width which may be a measure of shape. In the 

wbadiusw group, normalised eigenvectors of all the ten 

principal ccmponents analysed, show hind tibia width to have 

the lowest weighting variables. on the other hand, antennal 

foveolar distance was highly weighted in the first canponent 

(table 69). Similarly in wtanganicusw group, hind tibia width 

has the lowest weighting, while hind tibia length and mandible 

length are highly and equally weighted (table 70). In tables 

69 and 70 the first fourteen variables are highly correlated 

but the fifteenth variable, hind tibia -width is independent. 

Since the two analyses of soldier castes were nearly 

identical ~nly the standardized measurements were used for 

principal component scatter plots. The values of the first two 

components are plotted in figures 18 and 19, the first and 

second ccmponents being plotted on the horizontal and vertical 

axes respectively. In Fig. 18 Odontotermes sp. nr. m:>nodon 

seems to be closely related to Odontoterrnes sp. nr. badius 

while the other two, Odontoterrnes kibarensis and Odontotermes 

arnaniensis stand out as distinct species. Odontoterrnes 

stercorivores, Odontoterrnes nolaensis and Odontoterrnes sp. nr. 

nolaensis (the PCA has separated this group fran the rest of 

the nolaensis nest colonies) are very closely related and their 

morphanetrics overlap (Fig. 19). 
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Table 69: Normalised eigenvectors "badius" group 

Variable Principal components 

1 2 3 4 5 6 7 8 9 10 
Head max. length 0.251 ...O.Oll o.ou - 0.019 0.940 -0.040 0.149 -0.009 0.105 0.022 

Head max. width 0.274 ..0.021 -0 .040 -0.045 0.009 0.123 -0.467 0 .001 ...(). 460 -o. 423 

Head min. width 0.281 -0.029 -0.060 -0.057 0.006 -0.087 -0.013 0.092 - 0.040 -0.061 

Head max. depth 0.277 ·0.049 -0.109 -0.122 0.060 0.241 -293 0.045 -0 . 269 0 . 069 

Gula max. width 0.234 -0.077 -0 . 597 -0.412 -0.127 0.415 0.406 0.070 0.110 0.032 

Left mand. max.length 0.280 0.018 0.038 -0.004 -o . 127 ...(). 328 0.266 0 . 156 0 . 086 -0.370 

Right mend.max.length 0.279 0.002 0.048 0.029 . --0.127 -0.354 0.202 0.181 0.110 -0.377 

Left tooth distance 0.213 -0.097 0. 749 ...(). 536 -0.127 0.214 0.106 .0.038 0.051 0.112 

Ant.rove.distance 0.284 -0.030 .().046 -0.048 ..0 • 02 7 ..() . 172 •0.149 -0.052 -0 .098 0.032 

Pronotum max. width 0.268 0 005 0.024 0.222 -0.074 0 . 182 -0.425 0.494 0.602 0 . 179 

Resonotum max. width 0.262 004 0.157 0.567 -0.127 0.346 0.296 -0.210 -0.022 -0.087 

Retanotum max. width 0.274 0.020 0 .081 0.347 -0.024 0.239 0.142 -0.210 -0.129 0.139 

Hind tibia max. length 0 . 273 -0.017 .0.047 0 .069 -0 .118 ..() . 395 0.123 0.202 -0.367 0.669 

Hind tibia max.width 0.084 0.989 0 .008 -0.101 -0.011 0.043 -0.00S -0.018 0.001 0.029 
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Table 70: Normal i sed eigen~ectors "tanganicus" group 

Variabl e Principal components 

1 2 3 4 5 6 1 8 9 10 

Head max.length 0.258 -0.270 0. 214 -0 .053 0.273 -0.236 0.274 -0.387 -0.400 0.202 

Head 11ax. width 0 . 256 -0. 362 -0.195 0 . 113 0.093 -0.034 0.122 -0.056 0.026 -0 . 034 

Head 11in . width 0.262 -0.193 0.110 -0.046 0.247 ...0.037 0 . 098 -0. 418 o. 576 -0.124 

Head 11a:1. depth 0.261 -0.083 0.183 -0. 218 -0.562 ..0 . 320 0.051 0 .066 0 . 324 0.260 

Gula 11a:1. width 0.251 -0.365 -0.064 0.258 -0 . 378 0.579 -0.390 -0.231 -0 . 090 0.003 

Gula 11in. width 0.257 0 .001 0 . 643 0.066 0.115 0.425 0 . 314 0 . 464 0 . 014 ...0.061 

Left mand. max. l ength 0.265 0.107 -0 . 156 ..0.194 -0 . 201 ..(). 044 0 .083 0.139 0.009 -0. 109 

Right 11and max . length 0.265 0.061 -0.135 ..().171 -0. 224 .-0. 072 0.107 0.131 0 . 048 -0.152 

Left tooth distance 0 . 258 0. 081 -0 . 601 0.15 0.241 0.262 0 . 370 0.166 0.108 -0.049 

Anten.fove.distance 0.254 -0.322 -0 .029 0.104 0 .329 ..0.363 -0. 532 0.499 0.019 -0.113 

Pronotu11 max.width 0.261 0.243 0.138 -0 . 189 0.016 ·-0 . 037 ..() .156 -0 . 202 -0 . 391 ..0.498 

Resonotum ma:i.~idth 0 . 254 0 . 400 0.041 -0 .176 0.076 0.055 ·0.257 ·-o . 173 0 . 168 -0.241 

Retanotu11 max .width 0.257 0 . 327 -0.014 -0 . 199 0.275 0 . 190 ..(). 309 -0. 207 0 . 008 0.695 

· Hind tibia 11ax. length 0.265 -0.026 ..0 . 163 -0.072 ...() .193 -OJ)97 0 . 133 0.099 ...0.445 0.172 

Hind tib ia max.width 0.246 0.409 0.036 0.822 -0.091 ·0.257 0.066 -0 . 076 0.032 0.859 
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Principal components analysis of body measurements 
of Odontotermes species . Standardised data,"badius" 
group, 15 characters, 63 otus. Horizontal axis is 
the first component; vertical axis is the second 
component. 
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Fig. 19. Princip:.l components analysis of body measurements of 
Odontoterl!les species. Standardised data," tanganicus" group, 
15 characters, 95 otus. Horizontal axis is the first 
component; vertical axin is the second component. 
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6. 3 Discussion 

Principal components analysis worked out on Odontotermes 

measurements has given further suggestions to deal with 

taxonanic problems in Odontotermes species. 

The very high degree of correlation between alnost all the 

variables except hind tibia width was entirely unexpected (see . 
dispersion half-natrix of •badius• and •tanganicus• groups in 

tables 69 and 70) and it is clear that very few basic 

dimensions of the individuals have been measured by this large 

group of variables. The hind tibia width which is accounting 

for the large difference in the analysis is unique and 

therefore it is an irrportant variable in Odontoterrnes species. 

It is clear from the analysis that new variables, uncorrelated 

with those of the present study, should be sought in further 

work. The plotted data in figures 18 and 19 suggest that there 

are four and six major taxonanic groups respectively, 

recognisable by differences in their general size and shape. 

The recognition of these ten groups probably corresponding to 

species, is facilitated by the identification and intepretation 

of the canponents . The variables which were given a major 

importance in the PCA include head capsule length and width, 

mandible length, antenna! foveolar distance, metanotum width 

and hind tibia length and width. These variables nay be 

considered for future use whenever taxonanic studies of 

Odontotermes species are carried out. 
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CliAP'lER SEVEN 

GENERAL DISCUSSION AND CONCLUSION 

7.1 Biochemical characterization of Odontotermes species 

Biochemical techniques are now being applied to systematic 

problems of all types and in many different organisms. 

Systematic information relatively free of envirorunentally 

induced changes can be obtained by examining either the base 

sequence in DNA or the sequence of amino acids in proteins, the 

primary products (Ferguson 1980). Of all the methods of 

biochemical systematics, the most widely used is 

electrophoresis. In general terms electrophoresis is the 

movement of charged particles under the influence of an 

electric field. All proteins carry an electric charge which is 

determined by their amino acid canI?osition and the PH of the 

medium. 

In order to stabilize the charge, electrophoresis is 

carried out in a buffer or series of buffers. Although 

electrophoresis has been widely used in many different 

organisms, none as far as I am aware has been done previously 

on Odontotermes. During this study of Odontotermes taxonany, 

some time was spent trying to characterise Odontotermes 
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proteins using electrophoresis. 'Ihe idea was to utilise the 

isoenzyrne technique in addition to other taxonanic methods to 

distinguish closely related species of Odontoterrnes. 

'Ihe results however did not differentiate clearly between 

species of o:lontoterrnes. 'Ihe isoelectrofocusing patterns of 

the selected isoenzyrnes were not clear. Because 

electrophoretic data were no .help in my investigation of 

Odontoterrnes taxonomy , I have decided to exqlude biochemical 

investigations in my discussion. However, material and methods 

used and results obtained have been put into the appendix. 

7. 2 •• Field Identification of Termite species 

Detailed field studies on african termites have mainly 

centred on maind building species. '!his is because they are 

JOC>re conspicuous than non-mound building or subterranean 

species. Because of their ecological importance many workers 

(e .g. Bouillon and Kidieri, 1964; Darlington, 1984; Fuller, 

1915; Johansson and Stranquist, 1977; MichelJOC>re, 1939; Mielke, 

1978; Noirot , 1970; Troll, 1936; Vesey-Fitzgerald, 1963; 

zonnevelt et al, 1971) have studied various aspects of large 

afr ican termite mounds. Conical mounds have been associated 

with nests of higher termites (Macrotermitinae) of th~ genera 

Macroterrnes (e.g. Bodot, 1971; Burtt, 1942; Hesse, 1955; 

Lepage, 1972; Paneroy, 1977; 1983), or Odontoterrnes 

(Darlington, 1985b; Glover 
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et al, 1964; Kemp, 1955). Abundance of termite IIDunds has been 

noted in different types of vegetation. For example sands 

(1965 ) recorded nine IIDund buil ding species in climax woodland, 

eight in partly cleared woodland and six in totally cleared 

areas in Northern Nigeria. Similarly it is likely that cleared 

or grazed areas affect Odontotermes mound abundance. Although 

there were no detailed studies to assess the nurrber of 

Odontotermes mounds i n various habitats studied personal 

observations suggested that cleared areas contained less IIDunds 

than in uncleared areas. Wood et al (1982) have pointed out 

that there are qualitative and quantitative changes in the 

termite fauna when tropical woodlands and savannas are partly 

or completely cleared for pastoral or agricultural purposes. 

Whether these changes affect the nest architecture or species 

diversity needs further investigation. 

Many workers have used f i eld observations to distinguish 

various species of termites. The size of the nest is quite 

often fairly characteristic of the species. Emerson (1938 ) 

and Fuller (1922) used a synopsis of their habits to recognise 

termite species in the field. In East Africa, Van der Werff 

(1981) described t'IK> types of JIDunds built by Macrotermes 

species. Darlington (1977) and Paneroy (1983) distinguished 

two types of JIDund ('Open and Closed ' ) built by Macrotermes 

species in Kenya and Uganda. Collins (1979) described two 
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rather different sympatric nest types of Macroterrnes bellicosus 

(smeathrnan) in Nigeria. Mound structures have been used to 

separate closely-related species of Odontotermes in India by 

Roonwal & Rathore (1978) and Chhotani (1981). 

Odontotermes mounds range in size f ran small conical 

. structures only a few centimentres in height and diameter to 

large mounds built by the "badius" group. 'Ihe classical 

Odontoterrres mound has been described many tines (e.g . 

Darlington in preparation; Grasse' and 

Noirot, 1950; Hartwig, 1966). It consists of a low wide ma.ind 

often over-grown with vegetation, into which penetrate a 

variable number of open vertical shafts of circular or oval 

cross-section. 'Ihe shafts always interconnect below ground 

level (see Figure 3 and plate 15). In general Odontoterrres 

ma.inds vary considerably in their shape and size due to abiotic 

and biotic factors prevailing within their habitats. For 

example although live termite rna.inds are always being enlarged 

and repaired, they continually get eroded by rainwater or by 

animals. 

'Ihe nest structures are a morphological expression of 

behaviour patterns and the nest forming behaviour is 

predaninantly an inherited species pattern (Emerson 1938). 'Ihe 

nests of a given species show striking similarity in material, 

general shape, internal organization and ecological position. 

Examination of the internal structure of Odontoterrres nests 
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shows clearly that air passages do not open into the fungus 

chambers. on the other hand foraging holes or galleries do 

open into the fungus chambers. The colour of fungus combs in 

Odontotermes differs between and within species. Probably this 

is due to food and soil particles taken by the workers, and due 

to the age of the fungus canbs and the rate at which fungi 

belonging to the genus Termitomyces decompose the plant 

material fran the combs. For exanple fresh fungus canbs 

deposited on top of the older one appear dark coloured but 

turns to light colour after a few days in the fungus charnber 

(personal observations). 

The internal layout of the ventilation systems and the 

size and distribution of the fungus chambers around them are 

basically similar but distinctly different in each species 

studied. For exanple Odontoterrnes sp. nr. rronodon fungus 

canbs are ovoid and firm in texture with smooth plastered walls 

(see plate 8) whil~ that of Odontoterrnes sp. nr. zarnbesiensis 

are elongate ovoid, very fragile and difficult to handle 

especially when fresh. The laminae are parallel and curve down 

at the edge so that f ran below the edge of the lamina appear as 

concentric circles (see plate 18). Similarly Odontoterrnes 

rnontanus fungus combs are of complicated shape and very 

fragile with thin walls. Usually o. rrontanus fungus combs are 
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joined together within the nest chambers to form a massive 

central fungus comb surrounding the royal cell. However, in 

general Odontotermes fungus combs assume a cake-like structure 

inside the fungus chambers which are distributed within the 

nest. 

A method which may separate closely related species worthy 

of mention, although not studied on Odontotermes species is 

the swarming flights of reproductives. This isolating 

mechanism has been observed in other termites species but there 

are no published records of this nature on East African 

species. This method could be ag>lied to East African 

Odontotermes as it is in Microtermes species of West Africa 

(Wood, 1981). However there were detailed observations ma.de as 

regards Odontotermes swarming flight times, but the few species 

observed indicate that Odontotermes species fly a few days 

after it has rained in the April-May or October-November rainy 

seasons. Some fly at night whilst others fly in the daytime. 

For example both Odontotermes kibarensis and Odontotermes 

nolaensis which are not closely related fly during and after 

heavy rain in the morning and evening period. However, 

although some observations on flight periods have been reported 

in West Africa on other termite genera (Sands, 1965; Josens, 

1972; Roy-Noel, 1972: Wood, 1981) there are few indications as 

to how effective they are in isolating closely-related species. 



7.3 Mor?'lological Similarities and Differences 

in Odontotermes species 

In Odontotermes species, intraspecifi c variation occurs 

within the population of the same colony and also between 

different colonies. Intra-colonial variation (in characters 

such as chaetotaxy, body size, coloration etc) may be very 

different fran that observed between colonies (Roonwal, 1978). 

'!here is an extremely wide range of intraspecific variation 

with regard to size and proportions of the head in 

Odontotermes soldiers, while on the other hand they only vary 

interspecifically with regard to the position of the tooth (Thakur ,1981). 

Because of the wide range of intraspecific variation and very 

limited interspecific variation, resulting in lack of reliable 

taxonomic characters in Odontotermes, the systematist has the 

unfortunate choice of adding on the one hand to an already 

swollen list of species or underestimating characters of 

taxonomic value. 

'!he distinction between Odontotermes species is mostly 

based on morEtiological criteria involving size, colour, 

pilosity and sanetimes wing venation. '!he shortage of other 
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characters has led taxonomists to make increasing use of 

measureirents in studying termites. 'Ibis has developed very 

largely on a trial and error basis and a large number of 

differing measurements and ratios (indices) have been 

employed. Roonwal (1964) noted that 66 measurements and 34 

indices had been published and suggested a further 22 and 19 

respectively bringing the total to 88 measurements and 53 

ratios. He recognised that such numbers were impractical and 

selected 32 measurements and 18 indices as being sufficiently 

sensitive for general use. '!here has been sane published 

discussion on the number of individuals of any species or 

colony series that should be measured to obtain a 

representative sample for statistical purposes. BoUillon 

(1966) concluded that six to ten specimens were sufficient, 

Sands (1972) concluded fran preliminary tests with canmon, well 

represented species, that for the purpose of multivariate 

analyses it was adequate to measure one or two specimens of 

each caste fran each colony of soldierless termites. 

Chhotani (1981) carried out rnorphanetric analyses of the 

populations fran four different types of Olontotermes obesus 

mounds to determine whether the populations can be 

differentiated 
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statistically. He picked two samples each of twenty five 

soldiers fran these four mounds and measured seven characters 

and determined ten ratios for statistical analysis. 'Ihe 

populations fran the different mounds A, B, C and D were 

canpared with each other. He found that soldiers fran the 

intra-mound populations of the different types of mounds, were 

significantly different in each of the four Odontotermes mounds 

indicating that a great deal of morphological variation ocOJrs 

in the soldier caste. Similarly in the inter-mound 

canparisons he found that the soldier populations could be 

statistically separated. In the current study, the 

morphanetric analysis of the soldier caste, using fifteen body 

measurements fran each soldier and ten to eighteen individuals 

fran each nest colony, has allowed nine species to be separated 

(Fig. 15 and 16). 

An application of the principal canponents analysis in 

termite systematic was used by Sands (1972) on the soldierless 

termites of Africa. Apart fran this work on soldierless 

termites and the present study there are no other PCA analyses 

as far as I am aware, which have been conducted on termites t o 

enable canparisons to be made. 'Ihere is a need for the 

technique to be more widely applied, and perhaps even more 

important, for the results of these applications to be more 

widely reported within the contexts of their original 
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problems. In my study PCA has deJTDnstrated that closely 

related species can be separated without overlap in their body 

measurements (fig.18 and 19) as conpared to the results shown 

in figures 15 - 17. 

7.4 Comparison of Type Specimens .with East 

African Odontotermes Material 

The workers, imagos and soldiers from the majority of 

Odontotermes species are so alike ITDrphologically that they are 

difficult to separate into different species. My canparisons 

of the available material of Odontotermes with the type 

specimens indicated that in many cases, incorrect names have 

been used to identify species. For exanple, nearly all the 

nest series labelled as 'Odontotermes latericius (Haviland, 

1898)' in the BMNH, London collection, do not resemble the type 

specimen, but match Odontotermes lacustris Harris, 1960, which 

has never previously been recorded in East Africa. This is 

also true for specimens labelled as 'Odontotermes badius 

(Haviland, 1898)' which appears to fall within the ITDrphometric 

range of Odontotermes kibarensis (Fuller, 1925). The 

collection does not seem to have genuine east African 

representatives of Odontotermes anceps (Sjostedt, 1911); 

Odontotermes fallax Sjostedt , 1907; Odontotermes 

rectanguloides Sjostedt, 1924, or Odontotermes terricola 
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(SjOstedt, 1902), although there are nest series erroneously 

labelled with these names. It is difficult to distinguish 

between the type specimens of Odontotermes nolaensis 

Sj~stedt, 1924 and Odontoterrnes stercorivorus (Sj5stedt, 1907) 

which show the same characteristics with very slight 

variations. Odontoterrnes latericius and Odontoterrnes mediocris 

(Sj6stedt, 1911) are only distinguishable by size differences. 

This study leaves a lot of questions unanswered about the 

taxonomic status of Odontotermes. Probably Odontotermes 

nolaensis is a synonym of Odontotermes stercorivorus and 

Odontotermes mediocris may be a synonym of Odontotermes 

latericius. These will certainly be rectified when a full 

revision of the genus in the region is completed. In addition 

ten species of Odontotermes were found to occur in the study 

area and of these, four (see section 5.2.2) species did not 

match with the type series hence I believe they are new species 

which have not been described from anywhere in Africa. These 

findings in a small area of Kenya give strong evidence that the 

African fauna is not yet fully known. 
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7.5 CONCLUSION 

Termites, together with other insects and related 

arthropods, destroy more than one-third of the world's 

potential agriculture yield. Members of the genus Odontoterrnes 

are ecologically diverse, some of them being pests of crop 

plants and timber, and some being significant as decanposing, 

mound building and soil conditioning organisms. The first step 

in any rationally planned attempt to control termites or any 

other insect pests is the accurate identification of the 

organism concerned. For ex~le chemicals, resistant 

varieties , predators and parasites, pheromones, lethal genes 

etc. used as pest control agents may be highly species-specific 

and can succeed only if the identity of the pest is accurately 

determined. Where a crop is being attacked by several species 

of termites, some of which build mounds, only part of the 

damage may be controlled by pest control agents. Often when 

mounds are present, only the subterranean non-mound-building 

species damage crops and to poison the mounds would be a waste 

of effort. It is therefore very important to have accurate 

identification of the pest species before control is attempted. 

This study has covered useful taxonomic aspects of the 

genus Odontoterrnes in a part of East Africa. I believe this 

background information will speed up the entire revision of the 

genus, where more investigations of nest structures and 
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possibly isoenyrne work will be errphasised. For exanple this 

study has shown that in some of the species the differences of 

fungus combs are sufficiently distinct to discriminate the 

species with confidence. The morphological characters which 

are irost likely to be useful in Odontotermes taxonomy 

especially from soldier castes include head capsule width, head 

capsule depth, antenna! foveolar distance, tooth distance from 

the mandibular tip, pronotum or mesonotum width, hind tibia 

width and length . Integration of various techniques; 

biochemical, morphological and nest structure studies will 

def iLitely resolve the taxonomic difficulties of the African 

genus Odontotermes. 
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7.6 A PRELIMINARY KEY 'ID EAST AFRICAN ODONIDl'ERMES SPECIES 

BASED ON THE SOLDIER CASTE 

The key uses a set of measurements and indices which are 

essential for discrimination between species. The characters 

concerned are: Head depth (hd); head width maximimum (hw max) 

and minimum (hw min); antenna! foveolar distance (afd); 

mandible length (ml); mandible tooth distance (mtd); hind 

tibia length (tl); (fig. 4, page 80). The methods used for 

studying all characters are described in chapter five and the 

descriptions of East African Odontotermes species are given in 

sections 3.2 and 5.2.2 •• Species keyed below include all 

those species recorded and studied outside study areas. The 

indices are as follows: 

1. ml/tl (mandible-tibia index) 

2. mtd/ml (mandibular tooth index) 

3. hd/hw max (head capsule index I) 

4. hw rnin/hw max (head capsule index II) 

5. afd/hw max (Antennal foveolar-head index) 

1. Head elongate rectangular to subovate; mandibles stout, 

both mandibles always with prominent median tooth; large 

species with head length including mandibles more than 

2.5 nun •• •••••••••••••••••••••••••••••••••• • ••••••••••• • • 2 
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Head pyriform to ovate; mandibles slender, right 

mandible with a minute or vestigial median tooth; small 

to medium-sized species with head length including 

mandibles less than 2.5 nm ••••••• •••• •••••••••••••• 20 

2(1) Head length including mandibles more than 3. 5 nm; Head 

length exceeding maximum head width by less than a 

quarter of its measurements . Frons with short sulcus 

and median ridge or with minute papillae; antennae 17 -

18 segments •••.•••••••••••••••••• •• ••••••• • •.••••••••• 3 

Head length including mandibles less than 3.5 nm. 

Head length exceeding mq.xinum width by more than 

quarter of its measurements. Frons smooth, antennae 

16 - 18 segnents .......................... .. ......... . 12 

3(2) Frons with definite frontal ridge; sulcus deep; area 

surrounding fontanelle spot and ridge deeply 

depressed • •••••••• • ••••••••••••••••••••••••••••••••• 4 

Frons without frontal ridge, or at most with minute 

papillae, sulcus shallow, depression around 

fontanelle spot shallow ••••••••••••••••••••••••••••• 7 
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4(3) Head with posterior corners smoothly rounded, ratio of 

hw min to hw max, 0.30 - 0.40; labrurn with sides 

arcuate; antennae with 18 segments; gula length less 

than twice its width; hw max 

3.00 - 3.20 nm •••••••••• • ••••••••••••••••• • •• Il'Dnodon 

Head with posterior corners sinuate, ratio of hw min to 

hw max more than 0.45; labrum rectangular gula length ' 

twice its width •••.•••.••••••.••••.••••••••.••••••• 5 

5(4) Head.with parallel sides curving smoothly anteriorly; 

pronoturn with deep anterior median notches; antannae 

with 18 segments; gula oval and elongate with arcuate 

lateral margins; hw max 2.60 - 3.10.rmn •••••• amanicus 

Head sides indented anteriorly from behind antenna! 

sockets; pronoturn with shallow anterior median notches; 

antennae with 17 segments; gula widest across medial 

region with lateral margins undulant; ••••••••••••• 6 

6(5) Frons with short ridge and conspicuous fontanelle 

spot; gula with several bristles anteriorly, hw max 

2.85 - 3.25 rmn • ••••• • •••••• • •••••• sp. nr. rronodon 
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Frons with long ridge and inconspicuous f rontanelle 

spot; gula without or with a few bristles anteriorly; 

hw max 2.60 - 2.75 nm ••••• •• • •••• •• • • • culturarurn 

7(3) Frons flat (Fig.6C page 90); mandibles stout scarcely 

narrowing before apical curve; 

ml/tl 0.75 - 0.85 . • .•• ••••• •••••••••••••••••••••••• 8 

Frons raised (Fig.7c page 98); mandibles slender evenly 

narrowing to form an apical curve, 

ml/tl rrore than 0.86 •••••••••••••• •• ••••••••••• ••••• 9 

8(7} Head vertex without hairs; ; labrum tapering 

anteriorly; pronotum and mesonotum witl) straight 

margins; gula with lateral sides undulant and length 

less than twice the width, 

hw max 2.70 - 2.75 mm •• • ••••••• • • •• ••• ••••• • badius 

Head vertex with few hairs; labrurn broadening 

anteriorly towards the tip; pronotum and mesonotum with 

irregular margins; gula with parallel sides and length 

more than twice the width; 

hw max 2. 58- 3.20 mm •••••••• • ••••••••• sp. nr. badius 
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9(7) Frons smooth without grooves and fontanelle spot 

invisible; left mandible with median tooth projecting 

at acute angle to inner margin of the mandible; gula 

rectangular widening posteriorly, 

hw max 2.25 - 2. 35 mm ••••••• •• •• • •• • •• •••••• fallax 

Frons rough usually with grooves and conspicuous 

fontanelle spots; left mandible with median tooth 

projecting at obtuse angle to inner margin of the 

mandible (Fig.20) ; gula widest medially; 

hw max 1.85 - 2.90 mm ••••• • ••••••• •••• • •••• •• 10 

10(9) Frons with minute grooves ; mandible bases sroooth with 

no hairs, rnl/tl 0.88 - 0.95; hw rnh/hw max more than 

0.71, hw max 1.85 - 2.39 rnm ••••• • •••••• ••• •• patruus 

Frons with conspicuous grooves, mandible bases rough 

with hairs; rnl/tl less than 0. 87, 

hw rnin/hw max less than 0.70 •• ••••• • ••••• • ••••• 11 
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11(10) Mandible with short incurved tips, right mandible with 

median tooth strongly obtuse and with smooth wavy irmer 

margins proximally, mtd/ml 0.36-0.39; pronotlllTl always 

wider than mesonotum; 

hw max 2.05 - 2.90 nm ••••••••••••••••••••••• kibarensis 

Mandibles with long incurved tips, right mandible with 

median tooth weakly obtuse and with sinuated inner 

margins proximally, mtd/ml 0.40 - 0.45; metanotum wider 

than pronotlllTl; hw max 1.85 - 2.50 nm ••••••••• amaniensis 

12(2) Head broadly rectangular, frons flattened; mandibles 

strong with prominent median teeth, left mandible tooth 

projecting at right angles to inner margin of mandible; 

hd/hw max 0.70 - 0.74; 

hw max 1.75 - 2.15 nm ••••••••••••••••••••••• montanus 

Head elongate, rectangular or ovate, frons raised and 

sloping to clypeal region; mandibles fairly strong, 

right mandible with or without a prominent tooth, left 

mandible tooth at acute angle to inner margin of 

mandible . .........................•.............. . 13 
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13(12) Mandible length less than half head l ength, both 

mandibles with praninent median tooth weakly at acute 

angle ( 45°) to inner margin of 

mandi bles ..•.. . .•.. . • •...• . ..•••••••.•••••.•..• 14 

Mandibl e length more than half head length, left 

mandible with median tooth. strongly at acute angle 

45°) to inner margin of mandible , right mandible with 

a minute tooth •••••••••••• 17 

14(13) Left and right teeth near ap1cal third, right tooth 

blade-like proximally, mtd/ml 0.28 - 0.32; frons with 

conspicuous knob; pronotl.DII posterior margin deeply 

i~cised medially; gula widest towards posterior part 

and wi th its width more than half its length; hw max 

1.80 - 2.00 rrm • •••• • •••••••••••••••••••••• tanganicus 

Left and right teeth medial, right tooth cone-shaped 

mtd/ml rore than 0. 37; frons without conspicuous knob; 

pronotum with shallowly incised posterior margin; gula 

narrow posteriorly; width less than half its 

length . . .. . ..... . ............. .. ...... . ..... . . . 15 
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15(14) Head with medial-lateral margin indented, hd/hw max 

0.62-0.66 (Fig . 13a page 152): right mandible with 

median tooth at right angle to inner margin of 

mandible; hw max 1.40-1.lBmm ... ..... sp. nr.t.anganicus 

Head with parallel sides widest medially, hd/hw max 

more than 0.75 (Fig. lOa page 126): right mandible with 

median tooth at obtuse angle to inner margin of 

mandible (Fig. 20) ••.•••••.•.••••• .• •.••••.••••..•••• 16 

16(15) Head with posterior margin smoothly rounded; gula with 

straight lateral margins; afd/hw max 0.80 - 0.81: hw 

max 0.95 - l.20mm ••• ••••••••••••• • ••• ••• • stercorivorus 

Head with posterior margin abruptly rounded; gula with 

irregular margins; afd/hw max 0.81 - 0.83; hw max 1.20 

~ 1.40rmn ..•..•••..••••••.••••••••••••...• • •••• nolaensis 

17(13) Gula with s traight margins: right mandible with 

vestigial tooth whose upper edge is at right angles to 

the inner edge of mandible; antennae with 17 segments, 

afd/hw max more than 0.78; 

hw max 1.65 - l.95mm •••••••••••••• sp. nr. zambesiensis 
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Gula with constricted margins and narrowed medially; 

right mandible with small tooth whose upper edge is at 

obtuse angle to inner edge of mandible, afd/hw less 

tharl. 0 .78 ....••. . . ....... ......... .......•.. .....• 18 

18(17) Head sub-rectangular, hd/hw max 0.76 - 0.79; labrwn 

width more than half its length, left mandible without 

notch distal to mandibular tooth base; 

hw max 1.50- 1.65 mm ••••••••••••••••••• zarnbesiensis 

Head sub-ovate, hed/hw max less than 0.75; labrwn with 

less than half its length, left mandible with notch 

distal to mandibular tooth base • •• • •••••••••• • • • 19 

19(18) Left mandible with medial tooth, apical region smoothly 

tapering, mtd/ml 0.42 - 0.48; right mandible with notch 

proximal to tooth on inner edge ; hw max 

1.50 - 1.70 nm .... .. •...••.....•..•.....•. boranicus 

Mandible with distal tooth, apical region distinctly 

swollen distal to tooth, right mandible without notch, 

mtd/ml 0. 32 - 0. 36; hw max 

1. 60 - 1. 90 mm ••••• •• ••••• •••••••••• • t ransvaalensis 
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Head width medially less than vertex head width; 

mandibles long, slender, with sharply incurved tips, 

right mandible with two vestigial teeth, one half-way 

and other near base, right mandible evently narrowing 

to apical curve, mtd/ml ITK>re than 0.26 ••••••••••• 21 

Head width medially greater than vertex head width; 

mandibles short and slender slender, right mandible 

without a vestigial median tooth and scarcely narrowing 

before apical curve, afd/ml less than 

0.24 . . .... ..............•....••..... . .......... . . 22 

21(20) Left mandible tooth distal, mtd/ml 0.24 - 0.27; hd/hw 

max 0.72 - 0.76; hw max 1.15 - 1.30 mm •••••• latericius 

Left mandible tooth near medial, mtd/ml 0.30 - 0.34; 

hd/hw max 0.78 - 0.80; hw max 1.31 - 1.54 nm • •• lacustr i s 

22(20) Mandible blades bulding between apical median teeth; 

tips strongly incurved, ml/tl 0.76 - 0.80; hd/hw max 

0.70 - 0.74; hw max 1.00 - 1. 30 mm •••••• sp. nr.mediocris 

Mandibles with outer margin straight and evenly 

narrowing before apical tooth, weakly incurved towards 

the tip, ml/tl 0.82 - 0.87; hd/hw 0.77 - 0.81; hw max 

0.95 - 1.20 .•••••••••••••.•••.•••..•••••••••• • mediocris 
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.Fig: 20 Drawings of Odontotermes mandibles, ventral plan 

view (r -= right mandible 1 = left mandible) 
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Biochemical techniques 

Material and methods 

Three electrophoretic techniques were used namely:-

1) Starch gel electrophoresis 

2) Agarose gel electrophoresis 

3) Polyacrylarnide gel electroporesis 

Live and active soldier termites were 

selected,counted, rinsed with distilled water dH2o dried and 

weighed. Specimens were then hornogenized in buffer or in 

distilled water using either an electric homogeniser (Dupont 

Instruments Sorvall Omni-mixer) or a manual homogenizer. The 

extract or ho:m::>genate was then spun (centrifuged) using a 

Beckman Ultracentrifuge m:>del L5-50. The homogenate was spun 

at 15000 RPM for 20 minutes at oo C. The supernatant was again 

spun at 15 000 RPM for 30 minutes at O c. Extracted 

supernatant was stored in liquid nitrogen in the form of l~ 

beads unti l required. Beads from the same sarrple colony were 

stored together in a labelled plastic vial in cannisters inside 

a liquid nitrogen tank . 
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Polyacrylamide Gel preparation 

Stock solution was prepared by taking 9.7 g acylarnide 

and 0.3 g bis-acrylamide and dissolving them in 100 ml of 

distilled water by stirring for 1 hour. To prepare sufficient 

gel for a 115 x 230 mm plate (1 mm thick the following recipe 

was used:-

15 ml of stock solution 

1.9 ml pharmalite 

4 ml glycerol 

9 ml distilled water 

This mixture was deareated completely under vacuum punp for 15 

minutes . Then 400 ml of amm:>nium persulphate and 100 ml of 

TEMED were added, before pouring onto a vertically aligned 

glass plate, arranged as for agarose (above} but without Gel 

Bond. Introduction of polyacrylarnide mixture between the glass 

plates was by the same technique as for agarose. Many gels 

were prepared and later kept in the refrigerator at 40 Celcius. 
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Extraction methods 

Sarrples were homogenised using either distilled water 

or buffers. Horoc>genesing buffer was prepared by using the 

folloi;Ming compounds:-

(i) Dithiothreital (DDT) 

(ii) E - ami nocaproic (E-ACA) 

(iii) Na2 EDTA 

iv) 1% Triton X 100 

(v) Propanol 

(vi) Phenylmethylsuphonyl-fluoride (PMSF) 

30.8 mg of DDT were dissolved in 1 ml EDTA and 

then added to 26.2 mg E-ACA which was dissolved. This mixture 

was then kept in the refrigerator as a stock solution. The 

stock was diluted 1:100 before use by taking 50ml and making 

it up to 5 ml with 1% Triton X-100 solution in PMSF-aproteinase 

inhibitor which protect proteins f ran breading down during 

processing. The anount added to the sarrples for extraction 

depended on their total body weight. A volume equivalent to 

half or less of their total body weight was used. For exarrple, 

if one sarrple weighed 2.00 g the arnaint of buffer or distilled 

water used for extraction was 1 ml. 
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Gel preparation 

10% starch gels were prepared by taking 5.00 g of 

hydrolysed starch (Connaught starch} and dissolving it into 50 

ml of diluted buffer. This mixture was heated in a conical 

flask while being stirred with a magnetic stirring rod. When 

·the solution became clear on boiling the whole content was 

poured onto a clean plate (15 x 22} on the labelling table, and 

spread evenly over the plate using a gel spreader. A layer of 

gel 1 mm thick was formed on the plate. Several gel plates of 

this kind were prepared in the same manner and left to 
. 

p<:'lymerise on the bench, and later transferred in the 

refrigerator at 4° Celcius. 

Agarose gel preparation 

3.60g of sorbitol and 0.30 g of agarose were weighed 

and added 25 ml of distilled water and dissolved using a 

magnetic stirrer in a boiling water bath. When dissolved and 

ready for casting, 2 ml pharmalyte were added. Mould 

preparation was carried out on a spirit levelled table covered 

by clean dry glass plate (15 x 22 cm}. A sheet of Gel Bond 

with the hydrophilic surface upperIIK>st was placed on the glass 

plate. Gel Bond is specially prepared plastic film a,nd agarose 

will adhere to its hydropholic side only. A rubber band 

(gasket} of about 15 x 22 cm with its inner edges cut to leave 
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a 1 nm thick edge was fitted on the plate with the Gel Bond. 

Another clean dry glass plate wµs pl aced onto the Gel Bond. 

The Gel Bond was held firmly between the glass pl ates by strong 

clips . Now the plate could stand vertically using clamps. 

Prepared agarose was introduced into Gel Bond using a syringe 

fitted with a needl e between the plates. several agarose gels 

were prepared in the same way and left to plyrnerise then later 

transferred to the refrigerator. 

Preparation of buffers 

Stock electrode and development buffers were prepared 

according to the type of enzyme to be analysed. The weights of 

ingredients required per litre were worked out from their 

Molecular weights and the molarities given for each buffer. 

The molecular weight (JTMt) of most buffer ingredients is given 

on the label on the bottle and if the chemical contains water 

of crystalisation this will be included in the molecular 

weight. Therefore the strength of a chemical solution can be 

expressed in percentages or in terms of its molarity (M) . 

Molarity expresses solution strength in terms of Molecular 

weight . Thus a one molar solution (1 .0 M} can be defined as 

the molecular weight in grams dissolved and made up to one 

litre wi th distilled water. 
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Distilled water was used for making up all solutions. 

The calculated ingredients were weighed and mixed together 

until dissolved in about 750 - 900 ml of distilled water in a 

beaker using a magnetic stirrer. Finally solutions were made 

up to 1000 ml and mixed thoroughly. The pH of each solution 

prepared was measured and set to the stipulated level e.g. 

(i) 0.245 M NaH2 Po4f0.15 M citric acid, adjusted to pH 5.9 

with NaOH. 

(ii) 

(iii) 

(iv) 

0.1 M Tris/0.1 M Ina:1-eate/0.01 M Na2 EDTA/0.01 M MgCl2 

adjusted to pH 7.4 with NaOH; 

0.1 M Tris/0.1 M NaH2P04 pH 7.6; and 

0.039 M NaH2P04+0.061 M Na HP04 pH 8.0 

Termite extracts which were kept in form of 10 beads 

were introduced on marked positions on the gels, using a 5 mm 

Whatman paper or a piece of thread. These applicators 

contained known termite sanples and all extracts f ran different 

nest colonies were aligned on gels which were mounted on the 

Flat Bed apparatus. In the case of starch gels the electrode 

buffer was kept in the anode (+) and cathode (-) reservoir 

tanks on each side of the Flat Bed. The soaked wick fran 

either side was placed over the gel covering about 1 cm from 

the edge. The gel was then covered with glass plate fol lowed 

by the Flat Bed apparatus cover which contains electric 

terminals. 



When using agarose and polyacrylamide gels stripwicks 

were soaked in both acidic and basic solutions and dried before 

placing them on the Flat Bed apparatus. For exanple if O.OlM 

H2S04 and lM NaOH were used, the soaked wick fran the former 

solutions was aligned across the gel on the (+) side, while the 

wick soaked in the latter was placed on the (-) side. The 

machine was then switched on and the voltage, volthour, and 

time were set. After this the experiment was started. 

Applicators were removed after 45 minutes to 1 hour and the 

experiment was allowed to run until the volthour integrator 

registered 1500vh. 

Staining procedure 

Staining for specific enzymes was carried out using 

recipes and conditions given by Harris et al. 1977. Stain 

solution was poured onto the gel in a staining dish. After a 

few minutes the gel was transferred into the incubator at 

37.5°<:: for about 15 minutes to 1 hour until bands became 

reasonably clear. 
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General protein was stained using Coomassie Blue R-250 

(or Page Blue 83) stain. After conpletion of the run the gel 

was placed in a fixative solution (5% sulphosalicylic acid plus 

10% trichloroacetic acid for 30 minutes, then rem::>ved and 

di~d into destaining solution. (Methanol: acetic acid: 

distilled water 3:1:5) for JO .minutes. The gel was then 

removed and spread on a flat-bench and gently covered with 

blotting paper. A glass plate was placed on top followed by a 

·two kilogramne weight to help uniform spread of weight hence 

uniform blotting on the gel. When completely dried, the gel 

was dipped into a staining solution (0 . 2% Coonassie Blue R-250 

or page blue) for 10 minutes. Finally the gel was rerroved and 

dipped into a series of destaining solutions until the protein 

bands became clear and visible. 

RESULTS 

An attanpt was made to investigate the possibility of 

using biochemical techniques (Isoenzyrne analysis) to separate 

closely related species of Odontotermes. Specific detection of 

enyrnes following electrophores on 10% starch gel, agarose gel 

and polyacrylamide gel of the twenty four groups of 

Odontotermes did not show good results. In general terms there 

were no enzymic differences revealed by these techniques. The 

gels showed unclear pattern of isoenzymes and protein bands. 
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However, general protein results {plates A and B) 

revealed weak bands indicating low protein content in soldier 

termite extracts. Nevertheless the technique looks a promising 

tool for species identification if causes for unclear bands are 

sort out and methods improved. Five glycolytic isoenzymes were 

used for the identification purposes, these were glucose -6-

phosphate dehydrogenase (G-6-PDH), glucose phosphate isanerase 

(GPl), glycerol-3-phosphate dehydrogenase (GPD), malate 

dehydrogenase (MDH) and phosphoglucomutase (GPD). Plates C and 

D shows some of the reults obtained on isoelectrofocusing 

pattern of PGM and PGl respectively. Similar oor poor results 

were obtained fran other glycolytic Isoenzymes tested. 

Plate E contai ns eleven samples which belong to a 

mixture of species fran various insects groups. Out of these, 

four are of different insect orders (see key plate E). The 

reason for subjecting other insects to similar extraction and 

running condi tions with Odontotermes was to compare the 

results. This also could help in assessing the suitability of 

the technique used. The results, indicated that soldier head 

extract revealed sane protein bands while the other body parts 

including the worker extract of Odontotermes showed very little 

in terms of protein bands. There were no alates available to 

compare with. On the other hand tsetse, roc>squito, army warm 

larvae and cotton stainers extracts revealed clear protein 

bands. These results suggests that the extraction, running and 

staining methods were perfect . Major soldiers of Macrotermes 

also showed some protein bands. 
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Plate A. Separation of various proteins using agarose IEF gel run in 

1500 vh, 1500 v, 150ni.A and lOw. 

Key: shows the arrangement of saP.tples on gel: from left to right. 

l • Ruaraka nest 3 13. Dagoretti nest 

2. Langata nest 2 JlL Kisii nest 5 

3. _Kaj iado nest I 5. Ruaraka nest 2 

4. Kaj iadc nest 2 16 . Ruaraka nest 5 

s. Ruaraka nest 4 I 7 . Langata nest 

6. Kisii nest 4 18. Langata nest 3 

7. Ruaraka nest 19 . Langata nest 4 

8. Kerich nest 20. Kisii nt>St 2 

9. Kisii nest 3 21. Kisii nest 

10. Kisii nest 6 22 . Kajiado nest 3 

I I. Kisii nest 7 23 Kajiado nest fi. 

12. Meru nest 24. Muguga nest 
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Plate B. separation of various proteins using polyacrylarnide IEF gel 
run 1-500 vh, 1500 V 150rnA and 30w . 

Key: shows the arrangement of samples on the gels: from left to right . 

I . Ruaraka nest 3 14 Kisii nest 5 

2. Langata nest 2 I 5 . Ruaraka nest 2 

3. Kajiado nest 16. Ruarka nest 5 

4. Kajiado nest 2 I 7. Langata nest 

5. Ruaraka nest 4 18. Langata nest 3 

6 . Kisii nest 4 19. Langata nest 4 

7. Ruaraka nest 20. Kisii nest 2 

8 . Kericho nest 2 1. Kisii nest 

9 . Kisii nest 3 22 . Kaj iado nest 3 

10. Kisii nest 6 23 . Kajiado nest 4 

11. Kisii nest 7 24. Huguga nest 

12. Meru nest 25 Macroterrnes soldier for Ruaraka 

13. Dagoretti nest 



239 

Plate C. Separation of 1soenzymes of phosphoglucomutas by agarose IEF 
gel run in I 50 vh, I 500 V I 501n..\ and 30w. 

Key : Shows the arrangement of samples on the gels: from left to right . 

) . Ruaraka nest 3 I 3. Dagoretti 
2. Langata nest 2 14. Kisii nest 5 
3. Kajiado nest 15 . Ruarnka nest 2 

4. Kajiado nest 2 I 6. Ruaraka nest 5 
s. Ruaraka nest 4 I 7. Langata nest 
6. Kisii nest 4 I 8. Langata nes t 3 
7. Ruaraka nest 19. Lang a ta nest 4 

8. Kericho nest 20 . Kisii nest 2 

9 . Kisii nest 3 21 • Kisii nest 
10. Kisii nest 6 22. Kajiado nest 3 
I 1. Kisii nest 7 23. Kajiado nest 4 

12. Meru nest i 24. Muguga nest 
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Plate D. Separation of isoenzymes of Glucose phosphate isomerase by 
agarose IEF gel run in 1500 vh, 1500 V 150mA and IOw . 

.. .. . 

Key: shows the arrangement of sample on teh gels: from left to right. 

I. Ruaraka nest 3 13. Dagoretti nest 
2 . Langata nest 2 I I+ • Kisii nest 5 
3. Kajiado nest I 5. Ruaraka nest 2 
4. Kajiado nest 2 16. Ruaraka nest 5 
5. Ruaraka nest 4 I 7. Langata nest 
6 . Kisii nest 4 ] 8. Langata nest 3 
7. Ruaraka nest I 9. Langata neet 4 
8. Kericho nest 20. Kisii nest 2 
9. Ki sii nest 3 21. Kisii nest 
JO . Kisii nes t: 6 22 . Ka j iado nest 3 
I I • Kisii nest 7 23. Kaj iado nest 4 
I 2. Meru nest 24. Muguga nest 4 

-
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Plate E. Separation of various protei ns usin~ polyacrylamide IEF gP.l 
run i n 1500 vh , 2~500 v, 150 mA and 30w, 

Key: Sample extracts from left to right: 

1. Soldier he ads of Odontotermes species 

2. Soldier thorax and abdomen of Odontotermes species 

3. Complete soldiers of Odontotermes 

4. Complete worker of Odontotermes 

5. Complete tsetse 

6. Mosquito 

7 . Army warm larvae 

8. Cotton stainer 

9. Macroterues major soldier 

10. Macrotermes minor soldier 

11. Odontotermes --------
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1.3 

DISCUSSION 

Camnenting on the results, it.is possible that 

Odontoterrnes electrophoresis requires an improved quality on 

handling and extraction techniques. It is peculiar why soldier 

abdomen and other parts excluding head did show very weak 

bands. Possibly there are protein inhibitors in the abdaninal 

extracts of Odontotermes. The defensive secretion is stored in 

abdaninal sacklike reservoirs of the salivary glands which are 

connected to the mouth cavity (wood et al. 1975). Probably 

defense secretion interferred with the enzyme activity in the 

extract hence the electrophoretic nnbility. Sane species of 

Odontoterrnes especially those in the •badius• and 'tanganicus' 

groups use a quinone - protein mixture (Coles, 1980; Coles and 

Howse, 1982: Howse, 1984} as a defense secretion, which rapidly 

tans becoming glutinous (wood et al. 1975). Whether the 

quinone - protei~ mixture has an effect on electrophoretic 

nnbility of isoenzyrnes is just a matter of speculation. 

However , nnre detai l ed research needs to be carried out to 

determine the possibility of using biochemical techniques on 

Odontotermes species . 


