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Introtluction 

I chosc rhc topic: "'l'hc \\'orld o f  I3ats" I'or my I ~ i ; ~ ~ ~ g i ~ r ; i l  
I,c*cturc for two principal rcasons. First, with so nlr~ch rv%,c- 

tcry anct superstition surrounding hats gcncrall?., ant1 \ 

their witlc varicty of life patterns, coupled with thc fact 
with somc two thousand spccics or  so. bats arc the scp 
most numerous mammals (thc Sirst being the rodcnts' 
hats arc truly a world unto tticmsclvcs. Secondly, m y  na 
so much linked with bats that i t  appears that our two rlu 
could soon become s),nonymous. Inclccd, whcn I was pro 
ted professor a couple of years ago, some of the good 
messages I reccivcd containcd more complimcnts to  the 1 
than to mc. For example, one o f  thc tclcg-ams I rcccivcc 
that occasion said: "Congratulations to thc Bats". I was 
out! So, this pul~lic  lecture itffords me a goldcn oppor t - -  
to show that I arn in fact thc one w h o  has l ~ c e n  worki 
I~ats ,  and not the Ixtts on me! I also intend, during the c 
of this lecturc to show that all I do  and know about in 
logy is not just l ~ a t j .  

Accordingly, I \vould likc to present this lccturc u n d ~  
following subheadings: 

( 1 )  Bat mythology 
(2)  Bat biolo<gy 
(3)  Bat resrwch at Ifc, and 
(4) Other works. 
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Rat Mythology 

The original name given to  bats by Oduduwa, thc cr 
of the Y o n ~ b a  race was Olrtro, which refers t o  the h a b ~ r  or 
bats hanging on the trec with the head down. But the descen- 
dants of Oduduwa later changed this name to Adon, literally 
meaning "neither a bird, nor a rat". That is, although bat5 
fly, they are not  birds. At the same time, they are not  like 
typical mammals such as the rat. The name is often used in 
Xoruba parlance t o  deprecate a person who 
k unprincipled o r  indecisive in action. I like t o  assure the 
audience, however, that the ba t  is very principled. 



'I'Iic mystchr). ;111tl st~pr.rstition su1-I-or~ntliny Ix~ts  as k i n g  ;I 

c.rc;ltrlre with some s~.~pern:~tr~r:il I,ov.rcrs is much in cvidcncc 
in Yorul,a c ~ ~ l t u r c  in many other respects. For instance, the 

prcAmant female bat forms the milin component of the con- 
coction used in trcating cascs of inScrtilit). in Lvomen. Also, 
for increasing tlic produerti\.ity O S  r~ I'arrn, tlic male bat is 
trcatcd with 1)c;~ns po\vdcr ( " ck~~ru" )  : ~ n d  sprayed in the farm 
ui th  somc incantations. h l'arm s o  trcntecl is assured of 
1)otrn tifill hal~,cst .  

'I'he 1)clicl' that bats I)otli feed ruict dcfcacatc through the 
n ~ o ~ ~ t h  is also used t o  prepare a protective charm which has 
the power of making the user throw out  an enemy's poison 
also from the mouth as the bat throws out  its food, without 
any adverse effect on the \.ictim. Bats :u-c also believed in 
J7oru1,a mytholog). to  li:i\.c l.cr>. strong rcl.italizina efficac). 
Sol- thc sickl). and Ic;ln person. For such :I person, treatment 
\vitli ;I  p r e p : ~ ; ~ t i o n  I'rom thc I)lootl 01' hat quickl>. rcstorcs his 
or her \.itillit) and l -o l~ i~s t  physique. 

Cut  pet-haps the most fascinating folk-lore which demons- 
trates the spiritual po\srcrs bcsto\vcd on  the bat is that of the 
bat  and the pre~mant  woman. If a woman has been eating 
bats during her prcqiancy, tlie baby born of this pre,Tancy 
becomes an ; i l l  night crier, slccping only in the daytime, 
t)ccausc bats sleep onl). in the day rind are active in the night. 
If,  howevcr.a concoci.ion is prepared with the hcad of a bat 
for the affected child, tlie crying inst,mtly stops and it can 
from then have good niglit'sslccp. 

It can be seen from the al~ovc that in ancient times bats 
servctl only as importruir items of  native mctlicine. It seems 
the clircct eating o f  ])at.; \\.:IS clcri\.c(l from thcsr practices, I)!, 
which the uscrs 0 1 '  l):~is I ~ I L I S ~  I i ; i \ . ~  (lisco\.ercd tli:~t ap~tr t  from 
thc spiritual powers of 1)at tlic meat t:t%tcd goocl for con- 
sumption. And so, today, bats scrvc both as an item of incli- 
gcnous medicine and as goocl meat I'or Sootl. 

All o f  the various uses of hat discussed ahovc m:iy he dis- 
missed as mere superstitious l'olk-lore. I3ut there may well he  
somc sound scientific basis for  some of those practices 

~ v o r t l ~ y  01'  scrior~s rcscal-cli. Ia'or inst:\l)rc, thr011~l1 our stutl 
01' the rcproctr~ctivr l)iology ol' I:'itlolor~ h('l1~it?1, ( the  hat 
this Campus), we have found evidence of unusually h 
activity of reproductive hormones in the ovary of this 
At pregnancy, a5 we all know, inadcquate hormonal fun( 
is one of the causes of human infertility, hence, a pos 
scientific basis for  administering pregnant bat tissue 
coctions t o  infertile women! 

Bat Biology 

(1 
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Bats belong t o  the class of Vertebrates, or back-b 
animals called hIAhqhIAI.IA, in which also belong rats 
mice, elephants and hippopotamuses, whales and porpoises, 
as wcll as monkc).s, apes and man. But bats have a pumhcr o f  
\,cry unique attributes. First, they arc the only mammals 
that arc able to pcf'orm true flight by flapping their \ 

like hirtls. 'l'heir \\.ings, arc, lio\\.(:\t~~., rnatl(, 0 1 '  skin I 

I~rane  formed bet\vcen grcatl>. elongated l'ingers and 
hands and then extending along the arms a n d  betweel 
thighs. It is from this construction of the wing that the s 
tific name Chiroptera, is derived from two Greek w,.,,, 
'cheir' meaning a hand, and 'pteron", meaning, a wing. 
Second, though bats are not  blind, contrary t o  popular 
belief, many of them are able to fly about in the night -~r;+h- 

out  using their eyes, hut  by means of a mechanism k n o ~  
echolocation. Third, among bats are those which poss 
constant body temperature, like true mammals, while o 
have variable body temperature. like the lower verteb 
such as the lizards. 

The  order Chiroptcra into which all bats are groupec 
t~1.o sr~h-ordcrs, namcl)., hlcgr~chiroptera and hlicroch 
tera. hlcgachiroptera, as the name irnplics, comprises ma 
the larger bats. The). are the fruit-eating bats and they I 

milinly on trees. The  hats that form one of the three der 
<graphic components of the University of Ife Community 
long to  this group, the other two components being stu- 
dents an-! staff. 'l'heir scientific name is Eidolon helvtm and 
they are the second largrst West African fruit bats, the 
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largcst 1,cing thc Hammer-hcadcd f n ~ i t  bat, Hjlpsignnthus 
nlonstrosus, which is also easily distinguishetf by its loud 
croaking voice from fruit trces at night. The Yon~bas  call i t  
"Adan-maja". 

Fruit bats occur throughout the ti-opical and sub-tropical 
parts of Africa, Asia and Australia, and altogcther make up 
about 130 species. In naturc, the megachiropterans feed on  
four major types of food, namcly, f n ~ i t s  of both wild and 
cultivated plants, floral parts, nectar and pollcn, but  at  least 
one example, Hypsigi?at!zus, is known to  fced on meat and 
to  attack chickens. As a result of their feeding habits, fruit 

bats constitute an important agent of pollination and dis- 
pcrsal. During feeding, the fruits are usually taken away to  a 
dift'ercnt placc to eat, a habit which aids dispersal, and the 
juice or pulp is thc main part required. 

,Juice extraction is brought about by the combined action 
of the large rasping tongue, the conugated palate and the 
teeth, while the cheek stores and controls the food. M e r e  
the food is seeded o r  fibrous, the juice o r  pulp is squeezed 
out and swallowed, while the fibre o r  seed is rejected. I t  is 
this behaviour which lends t o  the folk-lore that bats both 
feed and defecate through the mouth1 But as we can see, 
what the bat throws out  is the unwanted part of its fruit 
which never went beyond the mouth. The extracted juice or  
pulp goes through the normal processes of digestion, absorp- 
tior, and ejestion in the different parts of the alimentary 
canal. These processes are very fast in bats. Thus, the transit 
timc of food through the <gut of a bat  is only about twenty 
minutes, as c m p a r e d  with several hours in some other marn- 
mals. This has to  r!o with the nccd for quick energy turn- 
over for use in the flight. 

The other sub-order of  bats, Microchiropt prises 
the inscct bats, and the insects preycd upon vary trom the 
harcl-shcllcd hcctlcs to moths, moscluitocs and winged ter- 
mites. Some members of this sub-order i.e. vampire bats, also 
fced on blood and fish. Insect bats are not  blind but  have 
poor sight. The most interesting thing about  the micro- 

(:liirol)trr;ln 11;1ts is t11cil- tlir(.(:tion fintlinl: nlcc.l~anis~l~ c; 
ccllo-loc~tt ion. 

Thc I'irst man to initial(. thc rc.sc.;~rc.ti \vliic-h lctl t o  i l l ( .  

cover). o f  this mcchanisrn was thc: 1)lilliant Italian scicr 
I,;lz:~rro Spallanzani who \v,I.; intc.rc.stc(l in I I O W  \.ariot~s 

C 

m;tls forrnd tl~c.ir way al)c~t~t  in tl;rrknc*ss. In 1793, cxpcrir 
ting with l~a t s ,  11~. ol)sc-1-\t..tl r l l ; ~ t  1)lintlc~tl I);tts corlltl stil 
itnd avoitl ol)st;~c.lc.s. I , ;~icr ,  his  I'ric.ntl, aJu~-inc f'rom Gc 
cliscovcrct! that i f '  thc car.; 0 1 '  thc bat wcrc pltiggcd, 1 

Ilight was scriorrsl>. harnpc.rc*tl. Ilc rhr~s c::)nc.l~~tlctl that 
wcrc ahlc to ~rvoitl ol)st;~clc:s 1)): thcir sense of' hc;tring. 

I've now know tl?.;tt wl1i1t liappcsns is t.hat n.hcn a hat 
flight, it scntls our r:tl)icl rythmic ptilscs o f  vcry high frcq 
(:y sounds that arc I>cyontl thc htrni:tn hearing range. 
wavelcngths of' t l~csc I'rc.rlucllc:ics arc only a I'cw millimc 
;Inti so can I)(: c;isil>. r('I.It,ct~(I cvcn 1)y small objccts. 
cchoc:.; of' thcsc. t~lrr;~sor~ntls i11-c. thc:n picked up by thc I 
specially constl-rir-tctl c.ars ;~nt l  thc direction and spec( 
llight is atlj~~stctl ;iccol-clinyly. It is I)y this mechanism 
microchiroptcrans ca tc l~  thc:ir inscct prcys at night. I: 
the cchocs of the t~ltrasc~uncis, an inscct hat can perl' 
amazing fcats. I t  can Ioc.;~tc tin), insects, cracks on thc \ 

strings, and so on ;  r;in rn;inouvrc split-second corners 
othcr ac:rol)atics to I'ollow and intercept mayflies, mc 
I)cctlcs and mosquitocs. 1:sperimcnts have shown that 
this mechanism the hat cai~ght  as many as 175 mosqui 
in 15 mintrtcs, ant1 coul(l avoid wircs of only O.lmm. tf 
ncss. 

As already statctl, echo-location occurs mostly in inseci 
rous hats. I.'niit hats,  arc mostly visual in thcir nnvigatlon, 
and hence havc morc sensitive cycs than thc inscct bats. Stu- 
dies o f  fruit bat cycs ha\:e shown tha-t the fruit bat 
retina has a unique structurc which is of adaptive signi- 
ficance for night vision. Along the outcr layers of the retina 
are minute corrugated mounds containing many thousands 
of nerve endings connected to light sensitive rod cells. The 
mounds undoubtedly incrcasc the total surface area of the 
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t-ctina ;~n ( l  this arr:ingc.mc>nr is t l i o i i g t i ~  to iniprovc. tllc ni!:Itl 

\ . i5 ior l  01 '  l'rtiit Ijats. 
Finally, on hat ultrasou'nds, while the I1rim;tn c;Lr can pick 

sounds o f  up  t o  20KMZ, the freq~icncic.~ 01' 1);t1 sounds in 
somc species arc up t o  150F;lIZ. E'or tlic: strtdy of ccho- 
location mechamism, thcrcl'ore, spcc-i;rl clcctronic sound 
cquipmcnts are used. 'Thcsc inclutlc. a rnic-roplionc cap;~hlc 
of rccci\ing very high t'rcqiicnc). sountls; an oscilloscope for 
\vatchin;: these pulses o n  the screen; a high spccd tapcrccor- 
dcr by whic;~ tlic sountfs can be rccortlccl and playcd hack ; i t  

reduced frcquencics within human hearing range. and a sountl 
s p e ~ t o ~ q a p h ,  an analyscr which translates the sound unto 
,graphic paper for laboratory stiitlics. 

Today, the most famous lal~oratory I'or the study 01' 
echo-location mechanism is t)asccl in the 1)cpartmcnt 0 1 '  
Zoology and Comparative Pli\,siology at Qr~ccn hlary ColI(.gc:, 
University of London. I like to notc. wri~h a scnsc of pritlc 
that I have the gc)otl fortune ol' I,c.ing p;rrt 0 1 '  tllc hist or). 
o f  this famous laborator). for three ),ears when it  ~ v a q  basc.tl 
at King's College, London under the same scholar. I sho~~lc l  
also mention that Professor J. D. Pyc is d s o  part of' thc his- 
to? of this other famous institution, ha\.ing scrvccl here in 
Ife as one of its pioneer Visiting Lecturers in %ooloi:?r. 

Rat Research at 1fe 

'I'hc occurrence of a very large colon). o f  thc: Irr~it. I)::t, 
Eidolon I~ellvm in this Campus h;~s pro\ridecl rt.;~clv ~n;rt.;.r-i;rl~ 
for research in various disciplines, othcr than zoolo(:y, 
namely: biochemistry, the hcalth sciences, pharmacy, arlr l  

a,qricnlture. Air. E.  A. Caxton-hlartins, T'rofessc~r 7'. A .  1. 
Grillo, and Dr. A. 0. I::tnjn, ;ill o f  the I)r.p;lrtmrnt 01' ;2r1;t- 
tomy, have researched m d  pul~lished on thr  ;~natomy and hii- 
tochcmistry of various organs of the h ; ~ t .  In ttlc I;acult), o f  
Pharmacy, the late Professor \'.O. \l:u-qlris, who diti mirch in 

his lifctinc to  promotc Comp:lr:itivc Phani i :~cc l lo~~. ,  pic-,- 
neercd tvith somc o f  his stutlcnts rescarch ~ v o r k  o n  tile ;~c.tion 
of dnigs on varioiis tissucs of the hat .  Consid~:r;rl)lc. work is 

also in pro,qess on viuious biochemical phenomena b ~ .  1)oc- 

101-s 0. 0. O q ~ n b i y i ,  J .  0. Folayan, E. 0. N g h a  and ,I. 
.\l'ola\.;ln, all of thc 1)cpartnicnt of Biochemistry. 

In the Departmcnt o f  Zoology, one of the earliest studies 
on the bats of this Campus was by P ro fes~ws  I,. B. Hz 
tead and A.O. S e p n ,  who worked on the general anatomy 
Eidolon hellrttm and produced a book on the dissection of 
systems. In 1974 Fayenuwo and Halstead obo published 
paper on the breeding cycle of the same specks, hiore recent 
ly, Professor R.A. Balogun has worked and published on th 
use of  bats' wing membrane for rearing tse-tse flies in 1 

laboratory. 
My interest in bats dates back t o  the drys of my pc - .  

graduate work a t  King's College, London. Although I wa 
then working on rodents, I must have, perhaps unconsiousl~ 
been imbibing n deep bat mentality in those three years, f n ~  

my snpcn.isor. Professor ,J .  D. Pye himself works on b: 
'Fhis load of "bat drive" naturally broke lose on my return 
Ifc in 1971 t o  find the large colony of fruit bats on t 
Camp us. 
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hly most concentrated interest in bats is in the area 
their nutritive biology. Irly first research effort was t o  f 
out  the feeding habits and general activities of the k 
Eidolon heltwrn on this Campus. It was found from t 

investigation that  the bats spend the day on the tall tr 
within the Campus supposedly roosting or resting, and 
dusk migrate en masse t o  neighbouring villaqes to spend 
night,feeding on  fruit trees there, only to  return to  the C; 
pus a t  dawn. As many of you would have observed, howe! 
they don't really rest while on these trees, but are extrem 
noisy, hovering from one branch to another and from tree to  
tree. This is partly because of the very large number on a 
single tree and partly because of the activities of catapult 
hunters and others, some of whom are here present. 

If the daily movements of the bats between the Campus 
ad the  neighbouring villages are for feeding and roosting 
purposes, then this should reflect in the quantity of food 
stored b y  the bats at  different times of the day. My next 
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move, thcrrl'orc., \\.;IS !o  o t ~ i  s o n ~ c  I)iocl~c.rnic.;~l tc-sts 01. 
t11c 1i1.c.r 0 1 '  [i~c,sc, I ) ; I I S  ; i t  (lil'l'cr(,~~t tirnes 01' tllc { I : I ~ ,  to (lctcr- 
mine the c.l~angcs in thc concentration of storcd rood, i.e. 
carbohydrate and fat in the Ji~per, which is thc principal food 
storage organ of thc body. The results obtained confirmed 
the hypothesis upon which these experiments were per- 
formed. Thus, the highest concentration of glycogen, the 
storage b r m  i f  carbohydrate, of 90mg/g was obtained in the 
liver of bats killed at 6.00 a.m. in the morning, that is, just 
after their return from the feeding grounds. As a result of 
their very active roosting behaviour, this quantity decreased 
to 60mg/g at  mid-day, and by 6.00 p.m. in the evening, 
shortly before their departurr from the Campus, the glyco- 
gen store had fallen to 35.01nglg. showing :tI,out 61% dcplc- 
tion of glycogen store, during tlic d;~). .  

This tvorl.; \\.as 1 ; l t c ~  c.src.~lt lc.cl  t o  i11sc.c.t I ~ a t s  \vliic.li, alpart 
from feeding on ins(-c-ts \vliich arc ric:ll i n  protcin, tr111). rcst 
during thc (lay and also h2j.c Ia11,ial I)o(i). tcrnpcr;~turc. 'I'hc 
results or1 1 1 1 i i  \t.cSl.c !nost ~.c\.caling :rnd totall!. sr~st;~insd n ~ ) .  
expositions o n  the rcl;~tionship betwccn the feeding beha- 
viour ari '  ~ ~ u t r i e n t  satic, of Uood in the two groupings of 
bats. ?rly ! l i tx an::!c o f  attack on this problem then shifted 
to  a c1o.s. (,ompar.nti\.e study of thc anatomy and p h y s i o l ~ ~ q  
of the ;ll-:i.-nt:~.ry canal itself, in the two groups of bats. The 
physiol.l~:'i-.-;i ~v:~)r.k ~ t h i c h  was essentially biochemical in tech- 
niq-re w.. !-. ' rrltcd jointly with IIr. 0. A. Ogunbiyi, and in- 
volved a .I~:;:-v;;!:.ttion of the digestive enzyme pattern of the 
bats. 

The totality F rhc. results obtained so far from my studies 
&highlighted a b ~ \ ~ c > ,  prorluccd a thesis from which I have 
enunciated the foll(lwinq prirlciples on the biology of bat 
nutrition: 
1. Under natural l~~dit ions,  the level of nutrient stores of 

bats is a functi(br~ of three principal factors, narGely, the 
nutrient ratio of '  their food sources, their roosting 
behaviour and tl)c bioenergetics of temperature r e p l a -  
tion. 

2. The daily drop in the nutrient stores of the fruit bat 
Eidolon helvum results mainly from their vigorou 

j activity during the day. Therefore, those fruit ba t  
which really rest in roost would not show the marked 

F, depletion of their nutrient stores as occurs in Eidolon 
helvum. 

3. Some fruit bats obtain much of their fat needs througl 
the endogenous conversion of carbohydrates. Similarly 
insectivorous bats build up their carbohydrate reserve 
partly through glyconeogenesis from fats and proteins 

4. Since the smaller megachiropterans are heterothermi 
and do go into diurnal torpor, they would show a sirni 
lar pattern of nutrient changes as the microchiropteran: 

5. The feeding, digestive, and absorptive mechanisms o 
bats are designed principally t o  cater for high an! 
quick energy demands. 

The netting of six other species of fruit bats on this Carr 
pus during the last session has p r ~ v i d e d  ready materials t, 
test and elaborate on these principles. 

Of great significance in the biology of bat nutrition is my 
recent discovery of the occurrence of Brown Adipose Tissue 
(BAT) in Eidolon helvum. This fat is different from the 
ordinary or white fat in its structure, location and function. 
It was up till now known for its thermogenic functions i- 
animals under cold stress, such as hibernators and newber 

mammals. My findings so far on the BAT of Eidolon helvu~ 
through histological, electron-microscopic and biochemica 
studies reveal that this fat participates in the daily energy 
exchange mechamisms of the bat. This discovery has intro- 
duced an important new dimension t o  our knowledge of 
Brown Adipose Tissue in animai, generally. I first announced 

- this discovery in a paper presented two years ago at the last 
International Colloquium :an Mammals held at  the 

1 University of Antwerpe, be  

I The results obtained f r  very composite body of 
work as highlighted above have been made available to  the 
research world through numerous publications particularly 
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in 1 lircc ni;~.jor International Jortrnals, na~ncl\. ,  tJhy.riology 
nrr~f h'elral'iotrr prtblishcd in New York; Acttr Zoolo,qiccl, 
published in Stockholm, Sweden, and Comparuriw Rio- 
cl!cmistrj! anti Yh,~~.siolo~qql published in England. This is in 
addition t o  many Confcrencc papers at various international 
arcna. This Uni\,crsity was honoured with the hosting of the 
6th World ConCcrcncc on Bat Rescruch in A u p s t  1981,  
which attractccl participants from Amcrica, United Kingdom, 
India and East Africa. Thc  Conference was sponsored by the 
University of Ife 1,earncd Conferences Commitiee and the 
Oyo State  Govcrnment and I wish t o  use this opportunity 
t o  publicly acknowledge this and t o  express thc gratitude of 
the Confcrencc Organizing Cornmittec to  thcse two bodies 
for their kindncss. I should also add that the Conference 
Proceedings is nc~ul?.  read). with thc University of Ife Prcss 
and wc hereby appcd  that thc Uni\,crsity would complctc 
its sponsorship b). giving us rnoncy to pay the bills from the 
Publisher. Indeed, the status of rcsearch work on bats in Ife 
is such that  thcrc is nowherc in the world whcrc any serious 
work is being done on  bats with(<ut some reference t o  our 
research activities in Ifc. 

Other Works 

Having expatiated so much on bats, I have most probably 
misled you into also believing that all I know in Zoology is 
bats. This is not so. Rather, I have also been engaged, over 
the years, in considerable work in some other areas of Ver- 
tebrate Zoology, which is my main teaching subject, mainly 
to enhance my teaching input in this area. 

Indeed, my first appearance on the world map of research 
outputs  was through four publications in The Journal of Zoo- 
logy, London, derived from I l l y  px tgraduate  work. These 
had nothing t o  d o  with bats bu t  were on the relations of the 
development of temperature regulation in infant rodents and 
their production of ultrasounds. In 1975176 session, I had 
the honour of serving as a Visiting Scientist a t  the Universitv 
of Turku,  Finland. During the one year, I took up  a s tudy of 

I IIC. (:rill) I . ~ ( I I I ~ ( .  i ~ r i ( l  ~ ) o s ~ t ~ t ~ ~ I ) r ~ ~ o r ~ ~ ~ .  ( I ( ~ \ ~ ( ~ I o ~ ) I I I ( ~ I I ~  0 1 '  B!;~.II 
~.c,sc~vcs in thc I)ir(l, i;rl);tnc.zc cl~t;~ils (('oticrrri.\ c . o / r / t . t / / \ .  

iirl~o!lic,rtr?l), which wcrc Ircinq tlcvr:lopctl as lal)or;ttor-). 
animals in that 1)cp;~rtrncnc. 'I'll(: rcsrrl ts o f  tI1at work ;Ippc.at.- 
c a r :  i n  two  puhlic;ltions in the , jo~~rn; t ls ,  (i)rnr)urntil'c~ llio- 
~ll(~rnistry a n d  P/ussiolonj~ ant1 7'/!c lVQc~riarl ./olrr.r~trl of 
~Vntural S~~ic.nc.c?s. In r.cco:nitio~l of' thc signific;rncc o f  thr 
r r , s~~ l t s  of tha t  work o n  thc quxils, ant1 of cortrsc, otl~cr-s 
\vl~ich I(*tl t o  my invitation in thc l'irst placc, I h;~( l  the ~ r c a t  
honour of bcing awarded a mcdal Ily thc Scnatc ol. the ITni- 
\.crsity of Turku in 1976. 

Furthermore, m y  hook,  Tlrc lliolo,gy o,f r/~c. Domestic 
F o ~ l l ,  fondly nicknamed b y  r l~c  s t t tdcl~ts  "eye Okon" ( i . ~ .  
Olcon's fowl) tvhich was I'irst pttblishcd in 1975, contains not 
a word on b;.~ts! Idastly, t i v i ~  othrr  hooks lly mc, now in thc 
pipclinc wit11 t111. l!ni\-c.r-sit\. 0 1 '  It(. l'rcss ;tlso dc;~l on sul!jccts 
in vertcb~-:~tc i.oolog>. (1Ih1.r I I I . I I I  I ) : I ~ s .  S o  I (lo not spc;ik on!\. 
I!,(, I:tn::u;t,qc ( 1 1 '  I)a cs! 

It is cr~slomary t o  cnrl in;tuqt~l-.!l Itrctr~res in this I!niversity 
at I ex t ,  with soti>c propos;~Is 0 1 -  z~~~gc ' s t i ons  directed to the 
covcmmr:nt. 1 likr [.I! rlcviatc sc,*:tt:lvh;i t from this tradition. 
Rather, Iny own r-nessagc is to  !~!~r-sclves as teachers and re- 
sr::~rchrrs atlr? I will m a l e  thc p,)i!it !)y recalling an experience 
ci~rr.in% rnI,,, postyr.raduat.c studies, ;:Ti espcricncc tvhjch has had 
thc grr.;~test inflr~encc on me 215 a tcachcr and researcher. 
Ai'tcr mappiny out my pro,qa.rnmc of work with my super- 
visor, Professor J.  D. Pye, i t  t r t r ~ ~ c d  o r ~ t  that  one of the n ~ a j o r  
e q ~ . ~ i p m e n ~  required was a tcmprraturc cabinet for observing 
the body tempcraturc changcs of' the rmimals t o  be studied. 
Instead of contacting a Sciencc Lquipment Company t o  pur- 
chase one, he took me in his car t o  an old appliances shop 
t o  b u y  a very old small domestic refrigerator for about  ,E15. 
Back in the  laboratory we set otrt with his technician t o  d o  
some repairs and we converted the old fridge into 'an incu- 
batm by inserting a variable thermostat and an electric bulb. 



\irh;lt SII-11c.k njc- \ Y ; I S  ~ ~ 1 1 ) :  hc. si~or~l t l  (lo tl i ;~t,  when his!:~l>orn- 
tory had so lnuch I L I I ~ ( I I I ~ ~  fro111 v;~rious sources out  of which 
he cor~ltl ci~sily hi~vc I ) o ~ ~ g h t  a rnodcrn highly sophisticated 
eq t~ ipmcnt  lor ni)  work. '1.0 him, simplicity of approach in 
me tho do log)^ ,~nt l  tcchniqite is thc real test of a t rue resear- 
(her ,  anti that the prcsa-Imtton tcchniquc belongs t o  the  lazy, 
p4cutlo-scicnti4t. Ilc a~guct l  th,it thc s~mplc-'ippoach method  
enriches thc rcsc*,ircher much m ) r e  becausc it  enables him t o  
t,icklc both rhc prohlcrn md the mcthod from first principles 
whrch cnsurcs .I more profound grasp and I nding of 
the  various dimensions of a research probl eed, this 
has been the  startins point  of all t he  major aiscoveries of the 
world. 

'That wns a lesson that  I have lived lvith and strict11 I 
in all my  resc,~rch cfforts so  far, and I slrongly commend it  
t o  all my coUca,yyes, particularly tht  ling ones: simpli- 
city of approach in methodnlogy a nique in our  re- 

t u p c o m  
n d  tcch 
.. .. - .- . . - <e;~rch cfforts. ' I  hi4 i 4  of evcn STcaLrt ~ I C L C  ~ ica l  si,ynificancc 

in these days of very Iran resources for the Universities. 
On a wider perspective, m y  point  is that  there are inumcr- 

a l ~ l e  problems around us as scientists and rcsearchcrs in the 
laboratories, as teachers in the  classrooms, ;ts doctors in the 
hospitals, as enqinccrs and architects in thc field, s s  agricul- 
turists on the farms, and even as administrators in the offices, 
which need to, and can be solved, t o  the profound benefit  
of knowledge and  he ordinary Nigerians without reliance on, 
or  resort t o  heavy technology as a starting point. All the 
nations of thc world which hi1r.c lnadc it  started this way. 
Convcrselv, no  nation which has not  Uirst Iciwnt t o  solve its 
most basic prol)lcnis with simplc tcchniqr~cs c;ln solve them 
throrigh heavy tc~c.linolgoic;tl approac:h. 'l'his is the message of 
my research c r i t l c ; ~ \ o ~ ~ r s .  Intlccrl, it \ \~ )u l t l  i ~ t c r e s t  you  t o  
know that  i t  has I,ccrl possihlr t o  turn out  dl that  has been 

hcrc and more, d u r i n , ~  the past thirteen years 
m~i tho~l f  scckillg any rcscar(.Ii grant from this University o r  
m y  other soL1re.c. I<a(hc:r, 1 have relied on what is available. 
on modifications, improvisions, burrowing and  collabora- 

Ail(! I ' i i j i~lI~~, t111.11itrg t o  t i l c b  I~a ts ,  wh:tt wc li:~ve 111*:1r(I tljis 

c.\,cning is on ly  :I pccp throtrgh thc window or thcir worltl. 
lit11 I I~clie\.c you have ;ill hatl. srrl'ficient insight into this 
: 'hc~nating worltl t o  ;igrcc. with mc that  the ancient wise 

saying al~orlt the ant i~pplics, perhaps cvcn more succinctly 
to  the bat,  which sa).ing could thcn bc rcconstructetl to read 
t l~us :  Go to the 1 ~ 1 t s  thou sluggard, consider his ways and he 
wise! 

REFERENCES 

,\derounniu, lr,.i\. (1972). Parasites of the Straw - coloured fruit 
bat a t  the University of Ife, Ile-lfe, Nigcria. h ' i ~ c r .  F' l r l .  38: 138- 
141. 
13alopn, K. ;\. ( 1975). IJat 's \ \ 'my l lcm branc for artificial feeding 
of tse-tise flies. Uigerian J .  Ilnt l (2):  181-183. 
13alogun, R. A. (1977). .Maintenance of i'fossina pa lpa l i s  fed 
through bat's wing mebrane on defibrinated blood. Acta Tropica. 
34:: 321-325. 
Ba lopn ,  R. k (1984). In vitro rearing of tse-tse flies o n  bat's 
wing membrane. Sixth Inter Conf. Rat Res. (E. E. Okon, A. E. 
Caxton-.$$artins eds.) pp. 20-24. 
Halstead, L.R. and Middleton, J. A. (1973). Embryos of the 
Straw-colourcd fruit bat at the University df Ife, Nigeria Niger. 
f*'ld. 39: 85-89. 
Fayenu\vo. J .  0 .  and FIalstead, L. H. (1974). Breeding cycle of 
straw-coloured fruit bat, Eidolor~ helvurn at Ile-lfe, Nigeria 
.I. . I l , l , i r  i ~ d  55: 4 5 3 4 5 4 .  
Okon, E. E. (1970a). The effect of environmental temperature 
on tbc production of ultrasounds by albino mouse pups. J .  
%on/ .  1.o11~l'. 161. 71-83. 
Okon, ,F.. E. (1970b). The ultrasonic responses of albino mousc 
pups t o  tactile stimuli]. %ool. I .ov~i.  162: 484-492. 
Okon, E.  E. (1971). The tempcrarure relations of vocalization 
in infant rodents, J. Zool .  Lond.  IOJ 227-23 7. 
Okon, E.  E. (1972). Factors affecting uirrasound production in 
infant rodents J .  Zool. 1,ond. 1 5 8  139-148. 

tions. 



Okon, E. E. (1974). Fruit Bats a t  Ife: their roosting and food 
preference. Niger. Fld. 39: 3 4 4 .  
Okon, E. E. (1975). The cmpei..tive anatomy of blood vessels 
in the neck of birds. Wst. Afr. Jour. Sci. 20: 15-20. 
Ogunbiyi, 0. A. and Okon, E. E. (19 76). Studies on the digestive 
enzymes of African fruit bat, Eidon helvum. Comp. Biochem. 
Pbysid. 55A: 3 59-36 1. 
Okon, E. E. (1977). Functional Anatomy of the alimentary 
canal in the fruit bat, Eidolon helvrtm, and the insect bat, 
Tadarida nigerine. Acta Zoologica (Stockh.) 58: 83-93. 
Okon, E. E. (1977). Postembryonic changes of the glycogen 
reserves in some tissues of the Japanese quail, Cortonix Jnponi- 
cum. Comp. Biochem Physiol. 60A: 3 7-40. 
Okon, E. E. (1977). Nutrition in Bats. In Proc. Fourth Inter. 
Conf: Bat Res. (R. J .  Olembo; J .  B. Gastelino B. F. A. Mutere, 
eds.) pp. 297-308. 
Okon, E. E., Umukoro, R. M. S. Ajudua, A. (1978): Diurnal 
variations of the glycogen and fat reserves in the liver and mus- 
cles of the fruit bat, Eidolon helvum. Pbysiol. & Behav. (N. Y) 
20: 21-23. 
Okon, E. E. (1978). Migration in Bats. In: Proc. International 
Colloq. Taxonomy & Ecology Mammals. (D.A. Schlitter, ed.) 
pp. 210-225. 
Okon, E. E. (1979). Embryonic development of glucogen reser- 
ves in some tissues of the Japanese quail - Coturnix cotzrrnix 
Japonicum. Nig. Jour. Nnt. Sc. (2): 91-94. 
Okon, E. E. and Ekanem, R. (1979). Diurnal variations of the 
Glycogen and Fat stores in the liver and breast muscle of the 
Insect Bat, Tadnridn nigeriae. Pbysiol. & Bebnv. (N. Y . ) .  23: 
65946  1. 
Okon, E. E. (1981). Histological changes of the interscapular 
brown adipose tissue in Eidolon helvrim in relation t o  diurnal 
activities of the bat. In: Proc. Fifth Inter Conf. Bat Res. (D. E. 
Wilson and A. L. Gardener, eds.). pp. 91-93. 
Okon, E. E. Opara, M.: Caxton-Martins, P. .E .  (1984). Studies on 
the ovarian cycle of the fruit bat, Eidolon heluum. Proc. S k t h  
Inter. Conf. Bat Res. ( E. E. Okon, A. E. Caxton-Martins eds.! 
pp. 47-55. 
Caxton-Martins, A.E., Okon, E. E. and Onyomi 0. 0. (1984). 
Histochemicai Studies on the tongue of the staw-coloured fruit 
bat, Eidolon helvum. Proc. S k t h  Inter. Conf. Bat Res. (E. E. 
Okon, A E. Caxton-Martins, e d s )  pp. 49-61. 
Caxton-Martin% A. E., Tabansi. G. and Okon E. E. (1984). 
The ultrastructural and Histochemical basis of pituitary Meta- 

bolism in the fruit bat, Eidolon helvurn. Proc. Sixth Inter. Conf. 
Bat Res. (E. E. Okon, A. E. Caxton-Martins, eds.) pp. 62-75. 

25. Okon, E. E. (1975). The Biology of The Domestic Fowl. Ethiope 
Publishing Corporation, Benin City. 

26. Okon, E. E. (in press). The Fundamentals of Embryology. The 
University of Ife Press. Ile-lfe. 

27. Okon, E.E. (in press). The Sting Ray : Anatomy - Dissection - 
Life History. The University of Ife Press, Ile-Ife. 

28. Okon, E. E. and Caxton-Martins, AE. (Editors 1984): Proceed- 
i n g ~  Sixth International Bat Research Conference The Univer- 
sity of Ife Pres~, Ite-lfe. 

29. Segun, A 0 .  and Halstead, L. B. (1975). Fruit Bat, Eidolon 
helvum: Ethiope Publishing House. Benin City. 


