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ABSTRACT

The development of black coloration by some grasshoppers after the burning of their
habitats has been studied. Only 11 out of the 80 species encountered exhibit this ability
and the process appears reversible. Both the integument and elytra blacken. The blacken-
ing is positively correlated with the degree of burning of the environment or the exposure
of the grasshoppers.

INTRODUCTION

Zaria area falls within the Sudan Savanna. The vegetation is predominantly grass, but
some areas may be shrubby or have tree communities which do not suppress grass com-
pletely. There are two seasons, the dry and wet seasons. The dry season lasts from
November to March when the grasses dry up, giving a general buff to brown colour to the
vegetation early in the season. By February, most of the grasses are burnt and the habitat
becomes sooty.

In the wet season both green and brown grasshoppers are found, but in the dry season
the predominant colour is brown. It< striking abservation is that some grasshopper species
have wet and dry season races which are green and brown respectively, the colours blen-
ding with the prevailing vegetation. Examples are Mesopsis abbrevatus Beauv. and
Spathosternum pygmaeum Karsch. Another noticeable colour variation occurs in
Sleutherotheca fungosa (I. Boliver). The wet season race is dirty brown, but the dry
season one which occurs on clay is reddish brown and the colour is that of the exposed
clay soil on which it rests. Furthermore, the colour of Staurocleis magnifica Uvar. which
appears in the dry season is that of charred stalks of grass and is a common feature in the
season.

In addition to the above racial colour vatiations betweeen seasons there is the develop-
ment of black coloration by some grasshoppers after bush fires in the dry season. This is
most pronounced in Ocnocerus diabolicus Karsch and Azarea lloydi lei: Uvar. particularly
where they occupy woody Savanna (Oyidi, 1977). In the early dry season when the grass
and fallen leaves are dry and light brown, the species show corresponding coloration. But
after the bush fire both species turn reddish black and harmonize with the charred and
scorched leaves of the floors of the forests on which they are found. This special case of
homochromy, as this phenomenon is called, has been reported by other investigators
(poulton, 1926; Burr 1927-30; Burtt 1951; Ergene 1953; 1954; Burton 1960), but it has not
been hitherto reported from Nigeria. Therefore, this investigation is a study of its oc-
curenee among acridoid species in the Zaria area.
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CLIMATE

Maxiumtempretures were 33.6,35.5,33.7 and 32.0°C in February, March; April and
May, 1978. respectively. But they were low in Januaryand.June (29.3° and 29.6°C),
respectively. On the other hand, minimum tempretures were below WOC for all. the mon-
ths except April and May. The mean percentage morning relative humiditydata were
35.1,40.4,53.1,85.6,92.4 and 93.4 in January, February, March, April, May and June,
respectively. In the afternoon, the percentase relative humidity dropped to
18.0,14.4,17.0,42.3,52.7 and 64.8 in the corresponding months. But March, April, May
and June had 1.3,77.7,193.9 and 164.7mm of rainorespecsively, Finally the mean-hours of
sunshine from January to May were 9.2,9.8,6.9, S.1 and 7A. Thus, the climate was dry,
warm and sunny up to March. The wet season began in April and was well established by
May.

MATERIALS AND METHODS

Three habitats were selected in Samaru near Zaria. TwolA and B) were open pastures
and one was a gulley which has a stream in the wet season and contains stagnant water up
to December. The grasses of the pastures were medium in height at the end of the wet
season. On the other hand those of the gulley were low. The sampling for grasshoppers
began in the first week of November in 1977 and ended at the end of May 1978. Each
habitat was sampled between 0900 and 1030GMT once a week by two assistants who used
sweep nets. The total number of species and normal and black grasshoppers in the sample
Were recorded, 'The black individuals were killed and kept but the normal ones were
released after they had beeen indentified and counted.

RESULTS

A total of' 80 species were encountered (Appendix I). Black individuals were caught
from 11 species-whose coloration was initially brown and they were all acridids. Only one
indeterminate black hopper was caught and it was in pasture B. Tables 1, 3 and 5 show
the monthly totals of the grasshoppers caught from the species which exhibited colour

Table I. The monthly catches of the aridid species which display colour variation in pasture -ti.

Species Nov Dee Jan Feb March. April May T77 77 78 78 78 78 78

Acrotylus patruelis (H - S) 3 14 39 12 7 8
Coryphosima producta (Walk) 4 2 28 45 58 14
Gastrimargus africanus (Sauss) 4 3 7 2 8
Gymnobothrus temporalis (Stat) 2 7
Heteropterinis thoracica (Walk) -2 22
Parga cyanoptera Uvar. 2 II 2 2 7 3
Catantops stylifer Krauss. 17 4 -I 4 13
Dnopherula invenusta (Karsch) I 28 s 2 9 23 28
Dnopherula werneriana (Karny) 3 4 3 7 32 29 36
Mesopis abbreviatus Beauv. 2 4 3 2
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Table 2. The monthly totals of black acridids caught in pasture A.

Species Nov.
77

Dec.
77

Jan, Feb. Mar. Apr. May Total78 78 78 '78 78

W 16 27
7 7
3 3
2 2

3 4
2 4

I
2 2
4 7 11

A. patruelis
C. producta
G. africanus
G. temperalis -+
H. thoracica '-
P. cyanoptera
C. stylifer
D. invenusta
D. werneriana
M. abbreviatus

Table 3. The monthly catches of the species which display colour variation in pastureB.

Species Nov. Dec. Jan. Feb. Mar. Apr. May Total
77 77 78 78 78 78 78

A. patruelis 112 72 16 11 212
C. producta 31 125 168 60 163 253 66 866
C. africanus 6 I 8 5 S 8 34
H. thoractca 2 3 5 12 24
M. fasciata 1 I 3 7 14
D. werneriana 2 3 3 3 2 7 10 30

Table' ••. 'T'le monthly totals oj black acridids caught in pasture B.

Nov. Dec. Jan. Feb. Mar. Apr. May
Species 77 77 7.13 78 Total78 7B 78

A. patruelis SO 4S 6 101
C. producta 17 18 6 41
G. africanus 2 2
H. thoracica 3 4 8
M. fasciata 1 I'
D. werneriana 2 3

vartiation and 2,4 and 6 the actual number of black members caught each month. Most of
them were caught in isolated patches of partially burnt areas.
Pasture A was burnt on 16th December 1977, Bon 22nd December 1977 and the gulley

on lith January 1978. The black individuals began to appear only after the habitats had
been burnt. Burning was more thorough in pasture B than in A, and the gulleycontained
more partially burnt areas than the two pastures, Correspondingly, pasture B WaS richer,
in black acridids than the other two habitats. Both the integument and elytra were
blackened.
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Table 5. The monthly catches oj the ocridid species which display colour variation in the gulley,

Species Nov. Dec. Jan. Feb. Mar. Apr. May
77 77 78 78 78 78 78

A. patruelis 3 I 16 1 5 7
C. producta 17 76 79 134 104 105 41
H. thoracica 4 2 9'
M. Jasciata 13 3 2 3 7 6
P. cyanoptera 6 10 12 9 21 7
D. werneriana 7 49 5 II 10 16 6
Pnorisa squalus 5 14 3 7 11 21 19
(StaI)

Table 6. The monthly totals oj black acridids caught in (he gulley,

Species
Nov. Dec. Jan. Feb. Mar. Apr.
77 77 78 78 78 78

A. patruelis 4
C. producta 9
H. thoracica 3
M. fasciata 2
P. cyanoptera 5
D. werneriana
P. squalus

May
78

5

Table 7. Climatic data at Samaru in 1978.

Jan Feb \-tar April May

Maximum Temp ·C 29.3 33.6 35.5 33.7 32.0
Minimum Temp ·C 12.9 16.0 19.4 22.0 20.3
Relative HumidityOJo
a. Morning (06OOGMT) 35.1 40.4 53.1 85.6 92.4
b. Afternoon (1500GMT) 18.0 14.4 17.0 42.3 52.7
Rain fall (mm) 0.0 0.0 J.3 77.7 193.9
Sunshine (hours) 9.2 9.8 6.9 8.1 7.4

DISCUSSION

The results of this investigation show that of the 80 species of grasshoppers encountere
it is only among 11 that some individuals develop black coloration after the burning (
their habitats. The black grasshoppers disappear at the onset of the rains when the soot i.
cleared and green vegetation appears. Thus there is evidence that the chan r- ';! is reversible
in the recorded species except H. thoracica, following the change in P'" onment from
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sooty to green. Furthermore, A. patruelis which exhibits this process mote strongly is a
JeOPhylous species and it appears to be a good indicator of burnt grounds.

The general coloration of dry grass and exposed soils in the dry season is brown to buff
and adptive coloration is a conspicuous feature of grasshopper life in the season. The
species encountered in this study have varying shades of brown to buff colour and thereby
harmonize well with the environment. Since the grasshoppers seek shelter in the partially
burnt areas the stimulus of the black environment must be limited. This may account for
the small number of the species that exhibit blackening.
Adaptive coloration of grasshoppers to their environment is well known (Chopard,

1938; Uvarov, 1966. Furthermore, the experiments of Faure (1932) also show convincing-
ly that the hoppers and adults of Locusta and Locustana resemble the prevailing colour in
their environments. The results are confirmed by Hertz and Imms (1937) and Wilde and
Staal (1955). Hertz and Imms (loc. cit.) show that changes of colour occur more readily in
bright daylight with frequent sunshine. This is confrimed by the experiments of Burtt
(1951) which show that Phorenula werneriana placed on a burnt ground in strong sunlight
is able to develop black coloration within a few days whilst Tylotropidius speciosus
undergoes the change in seven days. On the other hand, Ergene (1953, 1954) demostrates
the change in Oedipoda and Acrida within seven to 30 days. She too stresses the impor-
tance of strong sunlight and shows that the stimulus is not visualbut is received by the in-
tegument. It is significant that the climate of Zaria area is dry, warm and sunny par-
ticularly at the time the blakening of grasshoppers occurs. Furthermore, Acrida does not
develop black colour in Zaria and even O. diabolicus which usually becomes reddish black
in the Anara forest reserve (near Kaduna) after bushfires remains light brown in Zaria.
The reddish black coloration is the prevailing colour of the environment. It appears from
this account that under tropical conditions, the degree of colour change in grasshoppers in
response to the burning of their habitats is correlated with the intensity of the exposure to
the environment inducing it. In this investigation, not only the integument but also the
elytra of the species involved undergo blackening. If melanin and insectorubin are involv-
ed in this change, the results are contrary to expectation since high body temperature
under which blackening occurs inhibits the production of the substances. Therefore, the
chemistry and histology of this process are still obscure (Uvarov, 1966).
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APPENDIX I

A list of the grasshoipper species caught in the habitats studied.

FAMILY PYRGOMORPHIDAE

Atrectomorpha acutipennis Guerin.
Chrotogonus senegalensis Krauss
Maura /urida Fab.
Phygomorpha cognata Krauss
P. dtspar I. Bolivar

FAMILY ACRIDIDAE
SUBFAMILY ACRIDINAE

Acnda bicolor (Thunb.)
Acrotylus blondeli Sauss
A. patruelis (H. - S)
Aiolopus thalassinus (Fab.)
Caiephorus compressicornis (Later.)
Cannula gracilis (Burrn.) Synonym linearis (Sauss.)
Coryphosima producta (Walk.) Syn. stenoptera (Schaum)
Duronia chloronota (Stal)
Eurysternacris brevipes Chopard
Gastrimargus africanus Sauss.
Gastrimargus amp/us Sjostedt.
Gymnobothrus temtusralis (Stal)
Heteropternis thoracica (Walk.)
Humbe tenuicornis (Schaum)
Machaeridia bilineata Stal
MQrphacrisjacicata (Thunb.)
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Ocnocerus diabolicus Karch
Picnodictya diluta Ramme
Oedaleus senegalensis (Krauss)
Orthochtha bisulcata (Krauss)
Parga cyanoptera Uvar.
Rhabdoplea munda Karsch
Trilophidia conturbata (Walk.)
Trilophidia repleta (Walk.)
Zacompsa bivittata Uvar.

SUBFAMILY TRUXALINAE

Amesotropis vulga Karsch
Brachycrotaphus karschi Uvar.
B. steindechneri Krauss
B. tryxalicerus (Fischer)
Dnopherula descampsi Hollis
D. gilloni Hollis
D. invenusta (Karsch)
D. phippsi Llorente (I. Bolivar)
D. rotundifrons
D. werneriana Karny
Kraussela amabile (Krauss)
Leva soudanica Desc.
Mesopsis abbreviatus Beauv.
Mesopsis laticornis (Krauss)
Platypternodes savannae Uvar.
Pnorisa squalus Stal
Pseudogmothela joveolata Roy
Stenohippus gracilis (Werner)
S. zanthus Karny
Truxalis johnstoni Dirsh

SUBFAMIL Y CAT ANTOPINAE

Anacatantops notatus (Karsch)
Cardeniopsis pauperatus Karny
Catantops melanostictus Schaum
C. spissus (Walk.)
C. sty lifer Krauss
Catantopsilns teaniolatus (Karsch)
Staurocleis magnifica Uvar.

SUBFAMILY HEMIACRIDINAE

A canthoxia gladiator (West)
Hieroglyphus daganensis Krauss
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Leptacris kraussi (I. Bolivar)
L. violacea Karny
Spathosternum nigrotaeniatum (Stal)
S. pygmaeaum Karsch

SUB FAMILY CALLIPTERMINAE

Acorypha glaucopsis Walk.
A. modesta Uvarov
A. onerosa Uvarov
Stobbea riggerbachi Ramme

SUBFAMIL Y CYRTACANTHACRIDINAE

Acanthacris ruficornis citrin a Serv.
Ornithacris turbida (Walk.)
Phyxacra strennua (Walk.)

SUBFAMILY TROPIDOPOLINAE

Petamela prosternalis (Karny)
Tristria marginicosta Karsch
T. pallida Karny

SUBFAMIL Y EYPREPOCNEMIDINAE

Eyprepocnemis plorans ibadana G. T.
Tylotropidius didymus (Thunb.) Syn. speciosus (Walk.)
T. gracilipes Branc.

SUBFAMIL Y COPT ACRIDINAE

Epistaurus succineus (Krauss)
Eucoptacra anguliflava (Karsch)

SUBFAMILY OXYINAE

Oxya hy/a Serv.
Zulua cyanoptera (Stal)
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