


BIOLOGICAL EXPEDITION TO GRAI'iA 

FINAL RDORT 

Irflperial College 
Ekplorat ion Board 



Some yea r s  have passed s i n c e  the  members of t h i s  expedit ion 

were a t  College and i t  has  been l e f t  t o  o the r s  t o  assemble t h e  threads  

of t h e i r  r epor t .  We apologise f o r  any e r r o r s ,  omissions o r  incons i s t enc ies  

i n  its presenta t ion .  

The r e p o r t  B( i )  - "Physical Factors  a f f e c t i n g  p e s t s  i n  sh ips '  

holds during a voyage from temperate t o  t r o p i c a l  waters" by A.C. Nevi l le  

has been bound previous l ;~  i n  a sepa ra te  volume e n t i t l e d  "Imperial College 

Ghana Fkpedit ion 1958 - Cargo Section". 

Unfortunately,  Sect ion  ~ ( i )  has been mislaid a l toge the r .  

August, 1965. 
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INTRODUCTION 

I n  1957, t h e  f i r s t  of a s e r i e s  of Ekpeditions planned by t h e  

Royal College of Science Natura l  History Society and sponsored 

by t h e  Imper ia l  College Ekplorat ion Board, v i s i t e d  Ghana. The 

f i r s t  expedit ion was followed by another  i n  1958. The aim of 

t h e  Expedit ions was threefold :  

1. To ca r ry  out  s c i e n t i f i c  work on problems connected with 

a g r i c u l t u r e  i n  Ghana, and with the  t r a n s p o r t  of a g r i c u l t u r a l  

products  by s h i p  from Ghana. 

2. To give  the  s tuden t  members experience of working i n  

t r o p i c a l  condi t ions  and of organising such a t r i p .  

3. To f o s t e r  goodwill between t h e  coun t r i e s  concerned. 

I n  preparat ion f o r  t h e  second Expedition i n  1958, two t r a i n i n g  

expedi t ions  were he ld  i n  1957. A pa r ty  of b o t a n i s t s  spent  two 

weeks i n  North !::ales wh i l s t  a Zoological. pa r ty  v i s i t e d  Oronsay i n  

t h e  Inner  Hebrides, f o r  about f i v e  weeks. 

I n  June 1957 X.F. Sturrock was i n v i t e d  by. t h e  Natura l  History 

Socie ty  Committee t o  lead the  1958 Gliana Expedition. This  was 

confirmed by t h e  comnii.ttee on October 10th  and f i n a l l y  endorsed by t h e  

Socie ty  a t  t h e  A.G.M. on 16th October 1957. The immediate t a s k s  were t o  

r a i s e  funds, r e -es t ab l i sh  con tac t  with var ious  people i n  Ghana, and t o  



s e l e c t  a s u i t a b l e  pca.rty. To assist i n  t h e s e  t a s k s  a committee was 

..-. .. formed c o n s i s t i n g  of t h e  l e a d e r ,  two t h i r d  yea r  and two second year  

s tudents .  Second year  stud-ents were included i n  t h e  committee t o  ga in  

ex je r i ecze  i n  organis ing  expedi t ions  02 t h i s  kind. which they might be 

a b l e  t o  pu t  t o  use on a f u t u r e  occasion. 

By t h e  middle of November 1957, l e t t e r s  had been s e n t  -Lo the 

F roes t ry  Dept. of Ghana, t h e  !dest Afr icaa  Timber Eorer Research Unit 

(W.A.T.B.R.U.) and Messrs. African Woods Ltd . ,  ask ing  f o r  a s s i s t a n c e  

dur ing  t h e  Zbqpedition's s t a y  i n  Ghana. A 1 1  of t hese  bodies  agreed 

t o  h e l p  and by March 1956 were a b l e  t o  confirm t h a t  accommadation would 

be a v a i l a b l e  i n  the  3 o b i r i  Fo res t  Reserve, near  Icumasi. Fu r the r  

arrangements had been made v i  t h  the  Dept. of Agriculture ( ~ h a r a ) ,  

S o i l  and Land Use Survey Division (s.L.u.S.) f o r  t he  provis ion  of 

t r a n s p o r t  . 
The s i z e  of t h e  p a r t y  was governed by f i n a n c i a l  cons ide ra t ions ,  

Or ig ina l ly  we had hoped t o  know what our funds would be we l l  before  

Christmas 1957, t hus  enabling u s  t o  make a f i n a l  s e l e c t i o n  of t h e  p a r t y  

a t  an e a r l y  da te .  Kovever, i t  became necessary t o  choose a p rov i s iona l  

party before  the  end of t h e  Auturnil Term when i t  was s t i l l  no t  c l e a r  

what money would be a v a i l a b l e .  Applicat ion forms were c i r c u l a t e d  i n  

t h e  f i r s t  week of December and t h e r e  were eighteen r e p l i e s .  A s h o r t  

list uas  approved by t l ~ e  Natura l  His tory  Socie ty  General Committee and 

l a t e r  by t h e  Imper ia l  College Explorat ion Board. 

Three main c r i t e r i a  governed. t he  s e l e c t i o n .  F i r s t ,  t h e  p a r t y  

should hzve balanced s c i e n t i f i c  i n t e r e s t s ;  second, t h i r d  ye%- sstudents 



should have prei'erence over lower yea r s  as t h i s  was t h e i r  last chance 

of t ak ing  p a r t  i n  sn Imper ia l  College expedit ion;  t h i r d ,  t h e  maximum 

number of women should be two s i n c e  the  t r a n s p o r t  c o s t s  f o r  a wonzn 

woulq be g r e a t e r  than f o r  a man. (The reasons f o r  t h i s  a r e  exylained 

l a t e r ) .  Account was a l s o  talcen of 2revious  experience, e x t r a  qua l i f i ca -  

t i o n s  and pe r sona l i ty .  

The s h o r t  l i s t  was a s  fol lows:  

* Keith Loach - Botanis t  (Secre tary)  
J a n e t  Stevens - Botanis t  (~ iua r t e rmcs te r  - food) 
Char les  Nevi l le  - Zn.tomologist (1n charge of s h i p ' s  

cargo problem) 
Jan  Taylor 7 7  - ~ i i t o n o l o g i s t  ( ~ ~ u ~ t e r m a s t e r  - s c i e n t i f i c  

s t o r e s )  
" Bob S tu r rcck  - F a r a s i t o l o g i s t  (Leader) 
" John 1:Iebster - P a r a s i t o l o g i s t  (Trea.surer s.nd l i~edical  

o f f i c e r )  

" Nembers of o r i g i n a l  committee. 

B. Reserves - --- 
( i )  To come i f  enough money r a i s e d :  

John Jones - F m a s i  t o l o g i s t  (Caineranlan) 
armer Joyce 1- - Botanis t  ( q u a  termaster  - domestic s t o r e s  ) 

( i i j  To r ep lace  any of t he  above should they drop out a t  t h e  
lzst  minute : 

Ann Holm - Eotai i is t  
John P a r n e l l  - Entomologist 
Chris topher  Vyle - Botan i s t  

I n  the  end, only t h e  f i r s t  seven persons l i s t e d  above were a b l e  

t o  go. This  had two s e r i o u s  repercuss ions .  F i r s t ,  we l o s t  t he  va luable  

experience of Miss Farmer, who w a s  t h e  only member of t h e  1957 par ty  



t o  a ~ p l y .  She had been placed lower on the list than t h e  only o the r  

woman member, k i s s  Stevens,  because i t  was considered t h a t  persons who 

had no t  a l r eady  been on one Imper ia l  College &j;editioii should. be given 

f i r s $  opportuni ty on Ynis occzsion. Secondly, Miss Ztevens would con- 

sequea-tly be tlie only g i r l ,  and t l i i s  would undoubtedly throw sorne 'socj.all  

s t r a i n  on t he  p a r t y  as a whole and on he r  i n  p a r t i c u l a r .  She !?ad been 

warned of t h i s  p o s s i b i l i t y  before  a ~ p l y i n g  ?3ut had neve r the le s s  decided 

t h a t  she  would be prepared t o  go. 

The most exac t ing  of t h e  o r i g i n a l  t a s k s  was t h a t  of r a i s i n g  money. 

An a p p l i c a t i o n  f o r  the  adoption of tlie Zxpedition was made t o  t h e  

Imper i a l  College iihcploration Board i n  e a r l y  November 1957. A t  a meeting 

on i\!ovember 21s t  t he  Board aplx-oved t h e  pro2osals  and o f fe red  f i n a n c i a l  

a i d  up t o  S5CO, l a t e r  r a i s e d  t o  27550. It was a l s o  agreed t h a t  members 

should pay a con t r ibu t ion ,  f i n a l l y  f i x e d  at  Z3O per  person. A s  t he  o r i g i n a l  

' e s t ims te  f o r  t h e  t r i p  w a s  51,500, t h i s  l e f t  another  Q0C odd t o  be r a i s e d .  

Ear ly  i n  November, support  was sought from nine  f i rms  with i n t e r e s t s  

i n  Ghana but  only S5 w a s  r a i s e d  i n  t h i s  way. The absence of a r e p o r t  

of t h e  previous  X q e d i t i o n ,  l a c k  of d e t a i l s  of work which i t  was pro- 

posed t o  undertake i n  1958, u n c e r t a i n t i e s  about the  composition of t he  

p a r t y ,  and. above a l l ,  aslring f o r  f a r  t o o  riluch money (g100) a l l  c o n t r i -  

buted t o  t h i s  f a i l u r e ,  

S ince  the txajor expenses would be t h e  shipping f a r e  by normal 

passenger l i n e r  t o  and from Ghana, zn atternat vas made t o  economise on 

t h i s  i tem, A con tac t  i n  a p r iva t e  company which cha r t e red  cargo s h i p s  

c11 t h e  Vest African r u a  o f fe red  t o  t r y  t o  a r range  passages f o r  t h e  men 



i n  the  pa r ty ;  t he  only charges wou.1~~. be f o r  v i c t u a l l i n g .  Unf o r tuna te lg ,  

t h e  owners idrere unwil l ing t o  s h i p  women i n  t h i s  way, s o  whatever 

l3.appened t h e  women members of t he  p a r t y  would have t o  t r a v e l  as fa re -  

paying passengers ,  on the  normal l i n e r  s e rv ice .  k r ecess ion  i n  t r a d e  

and. sh ipp ine  u l t ima te ly  nade i t  impossible  t o  do more than b r ing  four  

nen back from Ghana by t h i s  method. Even s o ,  t h i s  represented  a 

saving of about :?260. 

Fur the r  at tempt .to r a i s e  money f o r  t h e  o r i g i n a l  programfile, 

f o r  e x t r a  work on Schistosomiasis  and f o r  a cine-f i lm,  a l l  proved 

abor t ive  f o r  various reasons.  It ;>!as no t  u n t i l  Piarcli t h a t  t h e  import- 

=co of worl-, i -elated t o  t h e  t r a n s p o r t  of Agr i cu l tu ra l  products  on s h i p s  

became a p p r e n t .  A r e p o r t  oil such work undertaken by t h e  1957 expedit ion,  

althoug:? coni;roversi.al-, proved of g r e a t  i n t e r e s t  .to a number of c o n ~ c r c i a l  

o r g a n i s a t i c m .  I n  viel)~ of t h i s  i n t e r e s t ,  Nevi l le  w a s  asked t o  continue 

the  work on t h i s  Z ~ p e d i t i o n ,  A progra:n:::je was drawn up i n  conju;ictioi? wit21 

s eve ra l  a u t h o r i t i e s  and n ~ g o t i a t i o n s  began with t h e  i n t e r e s t e d  bodies.  

These r e su l t ed  i n  a f u r t h e r  2325 being oPfered, toge ther  with a f r e e  

r e t u r n  passage (equiva lent  t o  about S140) f o r  Nevi l le .  

These negotiat ior is  were n o t  conpleJced u n t i l  t h e  end of June 

when our funds s tood a t  about %I ,2CC. Thus we were s t i l l  about 5100 

s h o r t  of our o r i g i n a l  estliriate and i t  i-as obviously necessary t o  

l i m i t  t h e  p a r t y  t o  seveil persons. 

Despi te  t h e  precarious f i n a n c i a l  s i t u a t i o n  a t  the  time, o the r  

prepara"Lons were put  i n  hand t h e  moment t h e  s h o r t  list f o r  t h e  p a r t y  

was d r a m  up i n  December. Jobs  were a l l o t t e d  t o  each meriiber as  



i n d i c a t e d  above. L i s t s  of s u p p l i e s  were drawn up, c r i t i c i s e d ,  and 

amended-. Various f i rms  were contac ted ,  mainly through the  Suppl ies  

s e c t i o n  or' t h e  College Administrat ion,  about  sup:;lying i t e n s  n o t  

r e a d i l y  a v a i l a b l e  from wi th in  tlze College.  

Tlie Zxpcd i t i on ' s  s c i e n t i f i c  pro,-rarme was xrral;sed Lo s a t i s f y  

t h e  i n d i v i d u a l  i n t e r e s t s  of t h e  pa r ty .  A g r e a t  d e a l  of advice  

was rece ived  from people with experience of cond i t i ons  i n  Ghana, 

i nc lud ing  t h e  members of t h e  1957 expedlition. On the  whole, we 

, l i m i t e d  our problems f a r  more t h a ~  t h e  1957 expedi t ion ,  s i n c e  we 

hoped -to ;chieve t h e  most u s e f u l  r e s u l t s  by concei l t ra t ing our 

r e sou rces  on partic~1.la-r yroblemc. The Nin is t ry  of ~ ~ i g r i c u . l L ~ r e ,  

F i s h e r i e s  and Food, I n f e s t a t i o n  Div is ion ,  gave t h r e e  members of t h e  

Expedi t ion (Nev i l l e ,  S tur rock  m d  ~ ; e b s t e r )  a s h o r t  course on s t o r e d  

proc!uct pest:; a t  Toll!rortn i n  l a t e  June. The course included a 

r o u t i n e  in spec t ion  of two sl i ips  newly a r r i v e d  a t  London from West 

Afr ica.  

n Lhe members of t he  p a r t y  begar1 the s e r i e s  of medical i n j e c t i o n s  

r equ i r ed  round about Eas t e r  s o  as t o  have p l en ty  04 t i n e  t o  f i t  

then a l l  i n .  Jones uc fo r tuna te ly  missed tlie reccmmended p o l i o m y e l i t i s  

injec 'c ions because by tile ti..:e t h s t  i t  :tas c1ei.z t h a t  he coulcl come, 

t h e r e  was no longer s u f f i c i e n t  time a v a i l a b l e .  

Eqv.ipnient and  upp plies began accumulating from about tlie middle 

of May a d  were s t o r e d  u n t i l  t h e  end of term; no s t o r e s  were packed 

u n t i l  t h e  s a i l i n g  da t e  was known. and then everyone a s s i s t e d  where 

poss ib l e  =and t h e  bulk of the goods was s e n t  by road to Liverpool ,  a 



t~eelc before we were due .to s a i l .  Moville accompanied. some special- 

equ-ipmen-t which vas s e n t  by van t o  Liverpool on J u l y  14th ,  foi- h i s  work 

on &e s h i p  

The party assefi~lllsled at  Liverpool on J u l y  16th  and embarked on 

the  Z. V .  Sangara wliich was du.c t c  sa i l  the  following ii~orning. A l l  

tlie irnrrlediate d i f f i c u l t i e s  had beell overcome (even a doclc s t r i k e  

had not  stopped u-s), and we were a b l e  t o  r e l a x  during t h e  voyage 

out to ,  Ghana where t h e  r e a l  work of the  Ekpedition would begin. 

KOV''vjnJTllr, CF VARIC;ZS ?p,;?TI:$S - 
!:!hen on t h e  16th J u l y  19$, tile n~enbers of -the Expedition 

embarked on l;. V .  Langara a t  South Zrunswick ilocks, Liverpool,  

Nevi.l.le was alyeady aboard preparing f o r  h i s  work on i n s e c t  i n f e s t -  

a t i o n  i n  t h e  s h i p ' s  holds. We s a i l e d  a t  10.30 a. ro. t h e  f  o l lov~ing 

morning. It was one of Liverpool ' s  b r i g h t e r  days with a calm sea  and 

c l e a r  sun. By t h e  af ternoon,  we had unpaclced the  s c i e n t i f i c  

equipment needed f o r  the  work aboard s h i p  and es t ab l i shed  ourse lves  

i n  a small room on the  upper deck, which was t o  serve  as our labora tory .  

Nevi l le  d i r e c t e d  operat ions i n  t h e  s h i p ' s  holds from t h i s  room and we 

soon had temperature and humidit-? recording  appcaratus s e t  up i n  four  

of the  holds.  The next  few da::s were spent  i n  coaxing t h e  instrumen-ts 

i n t o  proper working o ~ d e r ,  playing deck galiles, sunbathing, and on 

the  s tormier  days being sea-sick. 



Our ii!!mediate c a l l  a t  La?; E'almas Pcr bunkers a.nd Spanish onions 

.was preceded by the  ce l eb ra t ion  of TrTeville's 21s-t b i r thday  i n  

the appropr i a t e  fashion.  We spent  f o ~ r  hours  asliore a t  Las Palmas 

on 23cd J u l y  and t h e  ;,arty s p l i t  u? t o  tour  t h e  town and p a r t s  

of t h e  islancl. Back aboard and on our wag again ,  we continued witli 

work i n  the  holds ,  making counts  of i n s e c t  p e s t s  present  i n  the  

waste l e f t  from previous ca?goes and becoming more f a m i l i a r  wit11 

the  use of t he  instruments .  A t  t h e  end of the  outward voyage 

. . we had c o l l e c t e d  d a t a  of t h e  phys ica l  cond.itions i n  t h e  liolds and 

Nevi l le  n s s  ready t o  bzgin t h e  buEc of this work on t h e  r e t u r n  

t r i p e  

On J u l y  3lst we d i ~ e m b ~ s k e d  a t  Takoradi and 1i1ex-e met by 

i'k. J, Whcelan, Chief Conservator of f o r e s t s  i /c  ?Jestern Xegion. 

Passage through Customs provcd t o  be a lengthy process but  we 

eventua l ly  cane out q u i t e  wel l  as rega rds  payment of duty. After 

a p l e a s a i ~ t  two days '  s t a y  i n  T a k ~ ~ a d i  Government T r a n s i t  Quar ters  

we were a b l e  t o  t r a v e l  no r th  by t r a i n  from Sekondi t o  Kumasi. 

Here [-re were met by Pk. G. 211-is and bb. 11. Brammer who organised 

our t r a n s p o r t  out  t o  t h e  Bobi r i  Fo res t  Reserve thi-ee days l a t e r  

on J u l y  5th. 'nl3 were soon unpacked. and s e t t l e d  i n  t h e  two hu t s ,  

one bel.oiiging t o  the  Fores t ry  Department and t h e  o ther  t c  African 

Woods Ltd. 
I 

Vr .  Tecwyn Jones of .i.A.T.B.I?.U. and M r .  Dinning, s i l v i -  

cultura!.ist i n  t h e  Fores t ry  Depztment ,  came t o  t h e  Reserve t o  

see  u s ,  br inging  with them Avuni, a steward, who, toge ther  with 



Gambilla, t he  cool: a l ready with us ,  and ddongo our 'small boy' - 
engaged l a t e r ,  made u? our complement of l o c a l  labour.  

Work on t h e  Reserve began by fincling thz  t r a n s e c t  marlred out 

by l q s t  y e a r ' s  Dzpedition and many of our subsecluent s t u d i e s  

were c a r r i e d  out on o r  ns3s  t h i s  area. The : ~ n t o m o l o ~ i s t s ,  who 

had been c o l l e c t i n g  l i t e r a l l y  s i n c e  s tepping  off  t h e  :rSanp;araii, 

soon amassed a l a r g e  and va r i ed  c o l l e c t i o n  of i n s e c t s .  Jones 

begqn t o  m&.e h i s  f i lm  of t h c  Dzpedition , and h i s  fe l low 

p a r a s i t o l o g i s t s  busied themselves exariiinii?.g .'the i n s i d e s  of b a t s ,  

r a t s ,  mice, snakes,  g i g a n t i c  f r o g s ,  l i z a r d s  and two pangolins,  

The b o t a n i s t s  made f requent  t r i p s  t o  the  l a b o r a t o r i e s  a t  Kwadaso 

t o  p l a t e  out rflicro-organisms from s o i l  samples. ( A  f u l l e r  account 

of t he  work c a r r i e d  out  i s  given  elsewhere i n  t h i s  r e p o r t . )  On 

Augcst 9 t h ,  Yiebster and Stur rock  travel]-ec? down t o  the  Yest African 

Cocoa 2esearch I n s t i t u t e  ('J.A.C.B.1.) a t  Tafo and met D r .  Johnson 

with whom they arranged t o  perform an  experiment on Nematode 

popula t ions  i n  covered. and p a r t l y  covered s o i l s .  On Tuesday 19th  

August, P i i s s  Stevens v i s i t e d  the  Fores t ry  School a t  Sungani while 

Sturrock ancl ifiebster c o l l e c t e d  s n a i l s  a t  I'Cumasi Reservoir ,  where 

they were a l s o  shol61n over the  complex f i l t e r  system. Tne weekend 

beginning 23rd. August was spen t  i n  Kumasi and the  par ty  s p l i t  i n t o  

fou r  groups t o  s t a y  a t  the  homes of Messrs, E l l i s ,  Srammer, Jones 

a i ~ d  Dii~ning. On the  Sunc?.ay, Nev i l l e ,  S tur rock  2nd Loach were taken 

by I!r. Cran~rner on a t r i p  up no r th  through. Mampong, Zjura,  Xintampo 



ancl Weiichai i n t o  the Savalinah , v~hi1s-k tllc o the r s  v i s i t e d  Kumasi 

zoo. 

C1i 2ild September a d i n ~ ~ e r  was orgaiiised i n  the  Reserve t o  

wliich ,we i n v i t e d  a l l  those ~ileiiibers of the  Departments of Fores t ry  

a112 Agr icul ture  who had been s o  h s l p f u l  t o  u s  d-wing our s tay .  

It was a most s a t i s f a c t o r y  occasion from a l l  po in t s  of view. 

?!e were a l l  muck re l i eved  t o  h w r  frorn B r i t i s h  Aluiniilium Cornpanlr 

about r e t u r n  passages on t h e i r  char tered  sh ips  and s o  on 

September 7 th  packing opera t ions  commenced and experiments were 

brought t o  a c lose ,  Ti.;o days l a t e r ,  Nevil1.e l e f t  s o  t h a t  he  

could chec!: h i s  aypmatus  on board t h e  L.V. Sangara as she 

loaded f o r  t h e  r e t u r n  journey at Takoradi. In  the  af ternoon 

the  r e s t  of t h e  patg went on t h e i r  last r i d e  i n  the  l o r r y  t o  

Savannah country on t h e  Ejura scarp.  

On Thursday, Septeinber I1  t h ,  I!?iss Stevens,  Jones, Taylor 

and Loach l e f t  f o r  Tal;oradi. On t h e  I r i d a y ,  Taylor and Loach 

boarded t h e  s.s. Kat ia  E ~ x I c ~ ,  a Swedish s h i p ,  which s a i l e d  f o r  

Bui-n-b Island, Scotland the  next  morning, a r r iv ing  18 days l a t e r  

on October 1 s t .  ICiss Stevens,  Jones and Nevi l le  embmlced on 

t h e  M.V. Sangam on Septeaber l 3 t h ,  but  d i d  not  sa i l  u n t i l  

September 16th. After c a l l i n g  5.n a t  Freetown, Dakar and 

Bathurs t ,  Miss Stevens and Jones l e f t  11er a t  Avoninouth on 

October 5 t h ,  while Nevi l le  continued t o  Liverpool t o  supervise  

t h e  unloading of h i s  instruments.  



The r e s t  of the  pa r ty  safely on t h e i r  way home, ?!i!ebster 

and Stur rock rc turncd Lo the  Bobir i  Fores t  where they f in i shed  

paclring the Expedition s t o r e s .  On ,La.kurc'ay, September 13-th, they 

moved i n t o  Ku.r,iasi, paged of f  the 'steward. and s!;~all boy, and 

deposi ted a l l  the  equipment they would n o t  need during the fo l lo \+~ ing  

The next  day ,  they ,and t h e  cook moved 300 rdiles t o  ';*'a, i n  

tlie Northern T e r r i t o r i e s ,  t r a v e l l i n g  i n  a 2 .L.U.S. 3 ton Bedford 

trv.cls on its way t o  r e l i e v e  a f i e l d  u n i t  i n  t h a t  area. Durin!; t h e  s h o r t  

s t s y  the ra  they c a r r i e d  out  a quick search  f o r  c e r t a i n  aquat ic  s n a i l s  t h a t  

might be p o t e n t i a l  scliistosome c a r r i e r s .  I n  add i t ion  they \:!ere shown 

over a Fiedical FIealt:? F ic ld  Unit. 

Aftcr  spending the  next  weeliend i c  K~!masi, they begrn moving dovm t o  

Tdcoradi,  s t ay ing  two days on tlic :.!s.~r a t  Pres'cea where they were shown round 

t:ie Ariston Gold biines (1929) L'id.. On t h e i r  a r r i v a l  a t  'I'akoradi on 

Septomber 25th i t  w a s  foumd t h a t  t h e  s h i p ,  another  o re  c a r r i e r ,  had been 

delayed. However, they were shown some new fumigation techniques and a l s o  

taken t o  Accra by t h e  Ghana Cocoa Marketing Board before f i n a l l y  embark- 

i n g  on the  s . ~ .  Tynemouth and s a i l i n g  on October 1 s t .  18 days later they 

landed at  Gravesene, a f t e r  a very comfortable t r i p .  Their  a r r i v a l  i n  

London marlied t h e  end of t h e  Exi-edition. 

SCIH!TIFIC REFORT:; -- 

Tho fol lowing l i n e s  of i n v e s t i g a t i o n  :Jere attempted. Where poss ib le  



- 12 - 

t h e  problems chosen were r e l a t e d  t o  t h e  main to;xi.c, t h e  bredidown 

I of l e a f  l i t t e r .  Fur ther  d e t a i l s  a r e  given i n  Sec t ion  I1 of 

t h i s  Report.  

The work, which was c a r r i e d  out  by K. Loach and I~iiss 3'. Stevens,  

P a l l s  under t h r  ce headings : 

( i )  An i n v e s t i g a t i o n  of t h e  inoistvre content  of tile wood of 

s tanding  t r e e s  producing commercizlly va luable  timber. 

Tliis t:ork, undertaken at  tlie suggest ion of Mr. Levy, cons is ted  

of tak ing  a s e r i e s  of s.tandaTd incremer.'i borings from "Lhe 

boles  of t r e e s  and ds t e rn in ing  the  moisture content  of the  

wood c o r r s  thus  obtain3d.  Ten spec ie s  were inves t iga t ed .  

( i i )  This  second l i n e  of work had two sub-divis ions:  

( a )  A measurement of t h e  r a t e  of disa;.ycarnace of l e a f  

l i t t e r  f r o n  .ithe f o r e s t  f l o o r  i i i  t h r e e  con t ra s t ed  

s i t e s  using t h e  method d-evised by Bocock and 

G i l b e r t ,  i.e. a weighed aiiiount of lc,af l i t t e r  

was plac'cd i n  ilylon h a i r  ne'cs wl?ici? ;;ere d i s t r i -  

buted over the  f o r e s t  I l o o r  i n  each of t h e  three  



s i t e s .  A t  t h e  end of our s t a y  the n e t s  were 

reweighed and thus  a comparison of t h e  r a t e s  of 

l e a f  l i t t e r  disappearance i n  t h e  t h r e e  s i t e s  w a s  

obtained. 

(b) Environment f a c t o r s  t h a t  have bearing on t h e  r a t e  

of breakdown of l e a f  l i t t e r  were investigated..  These 

included measurement o:L' tile y a t e  of l e a f  f a l l ,  s o i l  

pH, s o i l  ~ n o i s t u ~ e  con ten t ,  -temperature i n  the  

l i t t e r  l a y e r s ,  m d  counts  of s o i l  fungi  and b a c t e r i a  

done on t h r e e  types  of Gxoid. n u t r i e n t  media. 

Valuable a s s i s t a n c e  and f a c i l i t i e s  were obtained 

from S.L.U.S.  and the  S p e c i a l i s t  Div is ions  of t he  Ghana 

Bepai-tment of Agr icul ture ,  This  work was a continuat ion 

ai?d exteiision of  t h t  c a r r i e d  out by t h e  1957 Ghana 

Expedition. 

( i i i )  A spec ie s  list of an a r e a  completely c l ea red  of vegeta t ion  

by l a s t  year's expedi t ion  w a s  prepared i n  connection with 

s t u d i e s  of f o r r s t  regenerat ion.  

The entomological work f o r  w!iich A.C .  Nevi l le  and J. Taylor were 

r e spons ib le ,  cons is ted  of two p a r t s .  F i r s t ,  a cont inuat ion  of Watthew's 

i n v e s t i g a t i o n  (G'nana Expedition, 1957) , of t h e  phys ica l  f a c t o r s  a f f e c t i n g  



i n s e c t  p e s t s  i n  s h i p s '  ho lds ;  t h i s  was c a r r i e d  out  by Nevi l le ,  a s s i s t e d  by 

the  o the r  members of t he  p a r t y ,  and hasbeenpub l i shed  as a sepa ra t e  r e p o r t ,  

On a r r i v a l  i n  Ghhna, entomologists  made extensive c o l l e c t i o n s  comprising 

most o rde r s  of i n s e c t s ,  e s p e c i a l l y  b u t t e r f l i e s  and dragonf l ies .  This  

m a t e r i a l  is  being i d e n t i f i e d  and lists compiled f o r  the Bobi r i  Fo res t  Reserve 

d i s t r i c t .  S c i e n t i f i c  work a l s o  included s t u d i e s  of gregar ious  behaviour 

i n  a n t s  and mound s t r u c t u r e  of te rmi tes .  

C. EHHNSITGLOGIC;~L W H K  

Between them, the  p a r a s i t o l o g i s t s  handled a considerable amount of tne 

adminis t ra t ion .  Consequently they tended t o  work independently,  co-operati-  

only as time p r m i t t e d .  

J. Jones 

nlthough undertaxing some gene ra l  c o l l e c t i n g  the  p r i n c i p l e  t a s k  was t o  

ob ta in  a cine-f i lm record of the Expedition. This was done us ing  a 16 rnm. 

Bell-Howell cine-camera and Kodachrome colour  f i lm.  'Pne almost continuous 

cover of clcud considerably l i m i t e d  t h e  time f o r  f i lming and c rea t ed  s e v e r a l  

t achn ica l  problems. 

R. F. Sturrock  

( a )  xn a t tempt  was made t o  f i n d  the e f f e c t  of exposure t o  s u n l i g h t  on the  

populat ions of nematodes i n  the  s o i l .  Varying degroes of exposure were 

obtained with aluminium screens  over a denuded a r e a  of the c l e a r i n g  (see 

Botanical  Uork i i i ) .  Samples were c o l l e c t e d  d a i l y  and the  nematodes ex t . r a rLP '  

f o r  p re se rva t ion  by the Baerm~nn technique,. 



(b)' .Col lect ion of a : rua t ic  s n a i l s  f o r  Dr .  C.n. Wright of the B r i t i s h  

Museum t o  i n d i c a t e  the  d i s t r i b u t i o n  of p o t e n t i a l  B i tha rz i a  c a r r i e r s .  

( c )  ~ o l l i c  t i o n  of earthworms. 

(d)  General c o l l e c t i n g  of p a r a s i t e s  from any animals t h a t  co~r ld  be obtained. 

J. M. Webster 

( a )  h q u a n t i t a t i v e  examination was made of t he  1e;f l i t t e r  and s o i l  f o r  

f r e e - l i v i n g  nematodes. The same a r e a s  were invest ig~i . ted as those used by 

the  b o t a n i s t s  and s o  i t  is  hoped t h a t  some c o r r e l a t i o n  w i l l  be shown 

between the  a c t i o n  of the fungi ,  b a c t e r i s  and nematodes i n  t he  brezk-down 

of the l e c f  l i t t e r .  

(b)  Some t i r f l ?  was spent  a s s i s t i n g  i n  making t h e  c o l l e c t i o n  of s n a i l s  f o r  

t he  B r i t i s h  Museum. 

( c )  A gene ra l  c o l l e c t i o n  of p a r a s i t e s  was rnnde from s@cl l  m a t n m a l s ,  r e p t i l e s  

and amphibia. 

TflBi;SURAR t S RJiiPOaT 

The Expedit ion Treasurer  ac t ed  ;s a l i a i s o n  o f f i c e r  between the  Expedition 

and the  Explora t ion  &ard Treasu rm,  Mr. F.W.G. nnnas a n d . a l s o  kept  a n  account  

of the  cash handled by the  Expedition. 

a l l  major expenses i ncu r red  in Englhr,d were pa id  d i r e c t l y  by the  

Explorzt ion B o d d  from the  Expedi t ion funds ,  but  an imprest  of g10 w a s  made 

a v a i l a b l e  t o  cover k e t t y  expenses u n t i l  our  a r r i v a l  i n  Ghana. 



Board f o r  t he  insuraace  of the members of the  Expedition a g a i n s t  acc iden t  

and d i s e a s e ,  and a l s o  f o r  the  insursnce  of equipment and c e r t a i n  pe r sona l  

baggage. F u r t h e r ,  arrangsments were made f o r  the t r ans fc rence  of $300 t o  

the  &nk of ?jest i i f r i ca  i n  Kumesi. Here a j o i n t  account was opened f o r  t he  

&xpedition i n  the  n2mes of R.F. Stur rock  and J . M .  ~ Jebs t e r .  

There fo l lows  an abridged s ta tement  of the  accounts.  



Explora t ion  Board G r m t  
Pei.sona1 Cont r ibut ions  7 a t  $30 

* Receipts  from Organisz t ions  ou t s ide  --- 
t h e  College 

F. H i l l s  and Sons 
L. gose and Co. 
Ghana Cocoa Marketing Board 
Cocoa, Chocolate and Confectionary 

k l l i a n c e  
Unilever  
Nigerian Produce. Pizrke t i n g  Co. 

EXPENDITURE 

Transport  
Photography e t c . ,  
Food 
Sx,enses i n  Ghana and Trensfer  c o s t s  

~ l l o w a n c e  f o r  payment of r e t u r n  f a r e s  
Allowance f o r  c o s t  of r e p o r t  and f i l m  

Cash i n  hand 

Rece ip ts  1 ,050  1 0  0 
Expenses .1,049 0 7 
Balance 1 9 5d. 

*Elder Dempstar Lines Ltd. ,  provided one f r e e  r e t u r n  passage valued a t  gl4O. 



HZi-iLTH CONSIDE~ATIONS 

Tropica l  condi t ions  n e c e s s i t a t e  s p e c i a l  prccuat lons  a,Tainst d i zease ,  

bes ides  the  normal medical s u p p l i e s  requi red  by any expedition. The 

Ministry of Health informed us  t h a t  vacc ina t ion  a g a i n s t  smallpox and 

innoculu t ion  a g a i n s t  Yellow l;'evGr were e s s e n t i a l ,  and those aga ins t  cho le ra ,  

typhoid and t c t anus  were recomniended though not  compulsory. 

I n  the  l i g h t  of present  condi t ions  i n  Ghana i t  was decided t o  have 

vacc ina t ions  a g a i n s t  pol iomyel i t i s .  The London School of Hygiene and 

Tropica l  Medicine was approached and the  vaccine eventua l ly  obtained through 

the  Commonwealth Relatl . ,ns Office. 

J& p rophylac t ic  treatment f o r  malaria, four  members of the pa r ty  used 

j?aludrin and th ree  Chloroquine Phosphate. 

Our h e a l t h  i n  Ghana was q u i t e  s a t i s f s c t o r y  u n t i l  the  last  f o r t n t g h t  i n  

the  f o r e s t .  From then u n t i l  the time of l eav ing ,  some members suf fered  

from a t t a c k s  of d iar rhoea  l d s t i n g  from two o r  fou r  days. a t i - a c i d  and 

a s t r i n g e n t  t a b l e t s  appeared t o  cure it. There xas  no r e a l  suggest ion of 

dysentry,  but  i n  so;ns cases  a  dose of Sulphurmethazine was taken a s  a 

precaut ion.  

Taylor began t o  s u f f e r  from cont inual  abdominal pa ins  i n  the  stomach 

region  which d i d  not  respond t o  t h s  above treatment.  Eventual ly he v i s i t e d  

Kumzsi Cent ra l  Hospi ta l ,  bu t  the  d iagnos is  of worms o r  l i v e r f l u k e  w & s  

dubious. On a r r i v a l  i n  Zngl,nd, he was found t o  have a Duodenal Ulcer. 

hll members of the  pa r ty  were &::.vised on t h e i r  r e t u r n ,  t o  nave a thorough 

check-up a t  the  London School of Hygiene and Tropical  Medicine. 



HZhLTH CONSIDE~ATIONS 

Tropica l  condi t ions  n e c e s s i t a t e  s p e c i a l  prccuat ions  a g a i n s t  d ixease ,  

bes ides  the  normal medical s u p p l i e s  requi red  by any expedition. The 

Piinistry of Health informed u s  t h a t  vacc ina t ion  a g a i n s t  smallpox and 

innocula t ion  a g a i n s t  Yellow E'ev,r were e s s e n t i a l ,  and those aga ins t  cho le ra ,  

typhoid and t e t anus  were recomniended though no t  compulsory. 

I n  the  l i g h t  of present  condi t ions  i n  Ghana i t  was decided t o  have 

vacc ina t ions  a g a i n s t  po l iomye l i t i s .  The London School of Hygiene and 

Tropica l  Medicine was approached and the  vaccine eventua l ly  obtained through 

the  Commonwealth Relatr.,ns Off ice .  

J+S p rophylac t ic  traatment f o r  malar ia ,  four  members of the p a r t y  used 

Paludr in  and th ree  Chloroquine Phosphate. 

Our h e a l t h  i n  Ghana w a s  q u i t e  s a t i s f a c t o r y  u n t i l  the  last  f o r t n i g h t  i n  

the  f o r e s t .  From then u n t i l  the time of leaving, .  some members su f fe red  

from a t t a c k s  of d iar rhoea  l a s t i n g  from two o r  fou r  days. *t i -acid and 

a s t r i n g e n t  t a b l e t s  appeared t o  cure i t .  There no r e a l  suggest ion of 

dysentry, but  i n  sorna cases  a dose of Sulphurmethazine was taken a s  a 

precaut ion.  

Taylor began t o  s u f f e r  from cont inual  abdominal pains i n  the  stomach 

region  which d id  no t  respond t o  t h s  above treatment.  Eventually he v i s i t e d  

Kumasi C e n t r d  Hospi ta l ,  bu t  the  d iagnos is  of worms o r  l i v e r f l u k e  w a s  

dubious. On a r r i v a l  i n  Zngl,nd, he w a s  found t o  have a Duodenal Ulcer. 

h l l  members of t he  pa r ty  were &::.vised on t h e i r  r e t u r n ,  t o  have a thorough 

check-up a t  the  London School of Hygiene and Tropical  Medicine, 



The Expedition is indebted t o  the  fol lowing f o r  t h e i r  h e l p ,  without which 

the  whole yenture  would have been impossible.  

For hdvice on a l l  matters:  

Tile Imperial  College Ekplorat ion Board, e s p e c i a l l y  M r .  E. Fa i rhurs t - ,  
Prof.  H.R. Hewer and Mr. P.F. Taylor.. 

' k e  members of the  1957 Ghana Zxpedition. 

B, For Spec ia l  Advice, Assis tance and F a c i l i t i e s :  

Messrs Afr ica  Woods Ltd.,  
M r .  F.M.G. Mnas  of t he  Irnperial College Finance Department.. 
The B r i t i s h  Museum (Natural  His tory)  e s p e c i a l l y  D r .  C, A,  Wright. 
The Fores t ry  Dept. of Ghana, e s p e c i a l l y  M r .  J . G .  E l l i s  and Ph. J ,  Wheelan. 
Miss Falkingham of the  Imperial  College Suppl ies  Dept. 
Imperial  College Botany and Zoology Departments e s p e c i a l l y  D r .  id. F. Jepson 

and M r .  J. Levy. 
D r .  C. D. johnson of the Wast African Qoaoa .Research I n s t i t u t e .  
M r .  T. Jones of the  West ~ f r i c a n  Timber Borer Research Unit. 
The Ministry of Agr icul ture ,  F i s h e r i e s  and Food ( ~ n f e s t a t i o n  Division)  

a t  Tolworth and Liverpool.  
The Nature Conservancy. 
The Pes t  I n f e s t a t i o n  Laboratory (Slough) D .  S. I. R. 
M r .  J. Rawnsley of the  Ghana Cocoa Muket ing  Board. 
The ~ ~ r i c u l t u r e  Dept. Ghana ( s o i l  and Land Use Survey Div.) e s p e c i z l l y  

Mr. kI. Br~mmer. 
M r .  idoodall of the  London School of Hygiene and Tropica l  Medicke.  

Spec ia l  mention must be made of D r .  d.F. Jepson, '.(hose t imely encou.ragenent 
undoubtedly prevented the  f a i l u r e  of the Zxpedition; and of M r .  Tecwyn Jones 
and h i s  wife who looked a f t w  us s o  admirably during our s t a y  i n  Ghana, 
There a r e  obviously many o t h e r  people whom we cannot mention by name, whose 
p a r t s ,  though small, ensured the  success  of the Expedition and t o  whom we a r e  
extremely g r a t e f u l .  

C. For F inanc ia l  Aid 

F. H i l l s  and Son&. 
L. Rose and Co. ~ t d .  , 
Ghjna Marke t i n s  Cocoa Board. 
Cocoa, Chocolate and Confectionary All iance.  
Unilever . 
Nigerian Produce Marketing Co. Ltd. , 



D. Transport  

.The Burne t t  Steamshi9 Co. Ltd. , 
Elder  Dempster Lines  Ltd. , 
Mr. Kennedy of the B r i t i s h  Aluminium Co. Ltd, , 
The Liv2rpool Warehousing Co. L td . ,  

E, Supp l i e s  of Food:- (fret of charl;e o r  a t  reduced 2 r i c e s )  

Batche lors  Peas Ltd . ,  
Carr znd Co. Ltd. , 
Cerebos L t d , ,  
Chivers and Sons Ltd . ,  
Huntley and Palmer Ltd. , 
Anglo-Swiss Food Products  L td . ,  
Machonochie Bros. L td . ,  
Mazawattee Tea Co. Ltd. ,  
Mc. Dougalls Ltd. , 
iviinistry of Agr i cu l tu re ,  F i s h e r i e s  and Food (iiberdeen) 
James Pasca l1  Ltd. , 
Quaker Oats Ltd. ,  
S c o t t s  Porr idge Oats Ltd. , 
Tate and Lyle Ltd. ,  
6 Wander Ltd. , 

F. General Suppl ies : -  

J. Bibby and Sons Ltd. , 
B r i t i s h  Visqueen Ltd. , 
Cellon Ltd. ,  
Kodak Ltd. , 
Marks and Spenaer Ltd. ,  
0x0 Ltd . ,  
Paper Goods Pianuf a c  t u r i n g  Co, Ltd. , 
Holex Paper Co. Ltd. , 
Vidor Ltd . ,  
Widsor  ~ l l d  Newton Ltd. ,  

Boots Pure Drug Co. Ltd . ,  ) Medical S t o r e s  
Pharmaceutical Div is ion  I. C. I. ) 
Messrs h l l e n , a n d  Hanburys - an t i - snakeb i t e  serum and syr inges .  



SECTION I1 

SCIENTIFIC REPORT 



A .  BOTANICAL WORK 

K. Loach and Miss J.L. Stevens 

A.  (i) MOISTURE CONTENT OF STANDING TIMBER 

T h i s  Sect ion  has unfortunately been mislaid. 



A ( i i )  STUDIES ON THE DTSAPI-'E,.R~NCE OF L E ~ F  LITTER I N  A TROPICAL 

FOEST hND ITS WLhTIGN TO ENVIRONMENT 

Int roduct ion  

The Bobiri  Fores t  Reserve, where these s t u d i e s  were made l i e s  26 miles 

t o  the  e a s t  of Kumasi i n  the  kshant i  region of Ghana. The f o r e s t  has been 

described as aeing of the moist semi-deciduous type,  the dominant t r e e s  of the 

upper s to rey  being members of the Stercul iaceae  (e.g. Tripolochiton 

sc leroxylon,  Mansonia a l t i s s i m a ) ,  Meliaceae (e.g. Entandophragma sp.,  

Khaya ivorens i s )  and C e l t i s  spp. 

There a r e  two main ra iny  seasons i n  the year ,  with peaks i n  May-June an? 

September-Ockober, separated usual ly  by a  dry s p e l l .  The t i n e  of our v i s i t  

(5 th  Ju ly  1958 t o  10th September 1958) coincided with the beginning of the  

second ra iny  season but the weather was abnormally dry and t h i s  should be 

borne i n  mind i n  considering our r e s u l t s .  

Outline of the experiments 

The inves t iga t ion  consis ted  of 2 main par ts : -  (a) The measurement of "-- 

r a t e  of disa22earance of l e a f  l i t t e r  i n  three  cont ras ted  ~ i t e s  i n  the f o r e s t ,  

and ( b )  The measurement of environmental f a c t o r s  which i t  was thought might 

have a bearing on the r a t e  of disaLdpearance of the l e a f  l i t t e r .  These 

included : 

(a) Counts of s o i l  micro-organisms 

(b) S o i l  temperature 
1 

( c )  2H of the  urnerrnost l a y e r s  of the s o i l  ( top  lFrf) 

( d )  S o i l  moisture content  

( e )  The r a t e  of l e a f  f a l l .  



Counts of the i n s e c t  fauna of the s o i l  were c a r r i e d  out  by Miss Peterson 

of the  1957 Ekpedition. Yi. J. Webster ex t r ac t ed  and made counts  of the 

nematode populat ion of the  s o i l  and l e a f  l i t t e r  but  h i s  r e s u l t s  a r e  not  

a v a i l a b l e  a t  t he  time of w r i t i n g  an3 w i l l  be given i n  a sepa ra t e  re2or t .  

Earthworms a r e  obvious cont r ibutory  f a c t o r s  t o  the disap2earance of l e a f  l i t t e r  

but  unfor tunate ly  time d i d  not  permit a thorough i n v e s t i g a t i o n  of t h e i r  

occurrence. Our few a t tem2ts  t o  make counts w i l l  be mentioned b r i e f l y  l a t e r .  

The Exier imental  k reas  

The s i t e s  chosen l a y  on a t r a n s e c t  previcus ly  mapped by the  1957 Ex2edition 

and running from an  a r e a  of Raphia Swamp alongsi2e a stream passing through 

the Heaerve, up the  bank of the stream t o  an a rea  of High f o r e s t  a t  t he  to$, 

Three a r e a s ,  each appoxirnately 16 sq.m. were marked o u t ,  one a t  the bottom of 

the  slo;e i n  the Raphia swamj, another  i n  the  High f o r e s t  a t  the  toy of the s lode  

anL the  t h i r d  halfway down the s lope.  The dis tance  between the  former two 

a r e a s  was j u s t  over 1,100 f t .  Tne p l a n t s  i n  each a r e a  were i d e n t i f i e d  and 

maps xade showing t h e i r  d i s t r i b u t i o n .  

Experimental Procedure 

( a )  Measurement of tha r a t e  of disa22earance of l e a f  l i t t e r  

The method ~ s e d  was t h a t  devissd by Bocock and G i l b e r t  (of the  Nature 

Conservancy). Newly f a l l e n  l eaves  were collected. from each of the th ree  

chosen exLj,jeA.imental a r e a s  and l e f t  t o  dry a t  room tcmperaturc. Their  f i n a l  

moisture content  was Jetermined by drying a l a r g e  weished amount of e a c i  of t he  

0 t h r e t  l o t s  of l i t t e r  i n  an  oven at 105 C ,  and thcn reweighing. Ten room ??ry 

samples of each of the 3 t y p s  of l i t t e r  (5; samples i n  a l l )  were weighr:d 

and &ced s q a r a t e l y  i n  nylon ha i rne t s .  These room dry weights coulCL hp 

converted t o  0 v . x  Ary weights by us ing  a f a c t o r  .&rived from the oven .,.?.ried 



s a m p l ~ s .  The n e t s  were c losed  up with nylon thread  and taken i n t o  the  f i e l d  

where they were de*osited a t  random i n  t h e i r  a p ~ r o ~ r i a t e  a r e a s ,  (8 th  ~ u g u s t ) .  

They were :'astened toge the r  with the  thread  t o  f a c i l i t a t e  recovery,  and werz 

then  l e f t  nndisturbcd u n t i l  t h e  last week of our s t ay .  On de2ternber 5 t h  tlie 

0 
h a i r n e t  sami les  were c o l l e c t e d  and ind iv idua l ly  d r i e d  ( i n  a 109 C oven) and 

reweighed. Tilc amount of l e a f  l i t t e r  t h a t  d i sap i~eared  could then be ex1~ressz'2 

a s  a percentage of t he  ni;i;roximate o r i g i n a l  dry weight. ( sea  T ~ b l e  1 ) .  

(b) Measure~ncnt of environmental f a c t o r s  

S o i l  micro-orgcnism counts 

The > l a t e  count technique was used. The o r i g i n a l  p lan  t o  use 3 t y ~ e s  

of n u t r i e n t  aga r  medium, 3 d i l u t i o n s  of s o i l  suspension and t o  s epa ra t e  the  

anaerobic organisms form t h e  ae rob ic  (by enc los ing  one s e t  of p l a t e s  i n  a 

sea l ed  t i n  with s l k a l i n a  p y r o g a l l o l ) ,  2nd the  spor ing  b a c t e r i a  from the  

non-sporers (by  h e a t i n g  the  suspension t o  80°c f o r  10 mins. and then rcplL:tir!s) 

had t o  be mo2ified s ince  the  Laboratories were ;.t s n  inconvenient  dis tanc:  

from t h e  Aeserve. Die s i m p l i f i e d  design w a s  as fol lows:  

3 types of aga r  were used: 

Wort Agar; f o r  Yeasts an2 Moulds 
Czapek's Agar; f o r  MoulLls 
P l z t e  Count  gar; f o r  b c t e r i a  and xctinomycetes 

2 d i l u t i o n s  of s o i l  sussension:  

O.5g. s o i l  per l i t r e  Ringer ' s  Solu t ion  
0.25g. I' ! I  I !  

and the  counts  made were s imple ae rob ic  counts ,  the  p l a t e s  being incubated 

It should be pointed out  here  t h z t  t he  r e s u l t s  shown i n  t h e  tnb lee  !..--- 

der ived  from only f o u r  s e i ~ a r a t e  experiments and i n  work of t h i s  n ~ t u r e  many 



more would be nbzded t o  e s t a b l i s h  t r u l y  r ep resen tz t ive  counts. However the 

dztn do roughly serve  t o  i n d i c a t e  the  r e l s - t i ve  numbers of micro-organisms i n  

ench of the  t h r e e  a reas .  

S o i l  Temperature 

Ymxinum - minimum thermometers, with t h e i r  bulbs  bur iad  i n  thc t o ~ n o s t  

laye, s of thc s o i l ,  were used. 2eadin;s were taken twice d a i l y  ( a t  8.30 a.m. 

and 5.30 p.m. ) a d  thus  the t e m p c r ~ t u r e  range during the  day and the  n igh t  was 

obtained. 

S o i l  pH 

Detcirminsd i n  the  lnbora tory  by pH meter. 

Noisture content  of s o i l  

0 
Determined by drying sampl3s i n  a  105 C oven and f i n d i n g  t h e i r  l o s s  i n  

weight. 

Leaf f a l l  

AS p.rt of n d i f f e r e n t  exierimlent squares  of wira n e t t i n g  supgorted a t  a 

he igh t  of 9" above the ground were s e t  u2 i n  ezch of the  3 areas .  The I.!--.. -.- 

f a l l i n g  on t h i s  n e t t i n g  were c o l l e c t e d  and weighed. 

Resu l t s  - See Table 1 

Discussion 

During the  one month e x ~ e r i m e n t s l  ,er iod,  the  h a i r n e t s  i n  the 3 a r c a s  hsd 

l o s t  on average,  arproxirnately 23i/o of t h e  i n i t i a l  dry weight of l e a f  l i t t e r  they 

had contsined. Bocock and G i l b e r t  using the same h a i r n e t  technique i n  t h i s  

country,  but  p lac ing  5 d i f f e ren t  s o r t s  of l i t t e r  i n  3 wooJed a r e a s  over 

con t ra s t ed  s o i l  t y k e s ,  obtained s i m i l i i r  f i g u r e s  on two of t h s i r  s i t e s ,  



i .e .  on a mo.ier 2nd on a p e ~ t  s o i l ,  the  average l o s s  i n  d ry  weight of t hc  5 

d i f f e r e n t  s o r t s  of l i t t z r ,  was ~pprox i rnn t c iy  20-25j0. Over t h e  t h i r d  s o i l  

type - a r i c h  mull  - t h e  averzzo  l o s s  i n  :dry weight was j u s t  zbove 5070. 

The i r  ex,arimental  per ioJ ,  however was s i x  t imes as long a s  o u r s  (a lmost  

6 months). O i r e c t  comki;arisons of t h i s  k ind ,  s i n c e  t h e r e  are s o  meny fiiffei.c:it 

f a c t o r s  n o t  tzken i n t o  account ,  can be dang;rous, b u t  t he  f i g u r e s  quoted ~ b o v n  

i l l u s t r e t e  s u f f i c i e n t l y  c l e e r l y  t h e  f z c t  t h ~ t  the  r,.te sf d i s a p p e ~ r a n c e  of l e < f  

l i t t a r  i n  a T r o s i c a l  f o r e s t  such as the  Bob i r i  f o r e s t  Reserve is f s r  g r a t e r  

than  t h n t  i n  T e m p e r ~ t e  w o o d l ~ ~ n d s ,  such as those  of t h i s  country.  This  hzs 

been l o c g  ~ , , r ec iu t ad .  

Counts of n i c r o - o r g ~ n i s m s  vary  a g r e a t  deal accord ing  t o  t h e  exper iments1 

technique  used and even i n  t h e  same a r e s  u s ing  t h e  same technique ,  t h e r e  i s  

cons ide rab l e  v-.ri.zition i n  numbers wi th  t i n e .  Txbla 2 ,  g i v e s  a s e l e c t i o n  

of  b s c t c r i a l  co,nts nzda i n  v c r i o u s  p l a c e s  u s ing  p l a t e  count techniques .  





SITE 

I 

; Bacter ia  
Per 

GM. s g i l  
(X 10 ) 

1 Hothamsted f i e l d s  - Eero f i e ld  ( t r e a t e d  
with farmyard manure) 

Source 
of da t a  

,Average f e r t i l e  a g r i c u l t u r a l  s o i l  i n  
I t h i s  country 

i 
Russe l l  (41 / 

i Hothamsted f i e l d s  - Park Grass ( t r e a t e d  
w i  t n  f a rnyar  d manure ) 

15. 0 

l ~ u n e  Heath (Newburgh, s co t l and )  

Burges ( 3 )  

Dune pas tu re  I t  I I  

1 i 

/ v i rg in  tundra 

Virgin f o r e s t  meadow 

b i r g i n  Meadow s teppe  and Steppe 

b i r g i n  b s e r t  s teppe  and Desert  

~ l l o w i n g  f o r  t he  v a r i a t i o n  mentioned above i t  remains agpizent  t h a t  

cont ra ry  t o  what might be expected i n  view of t he  L.apid r a t e  of disappear.ance 

I 
0.13 

2.23 

2.0 
--... 

of l e a f  l i t t e r ,  our  counts  do n o t  avea l  unusual ly h igh  numbers of b a c t e r i a  

1" 
i n  the top  1- of the  s o i l .  It must be borne i n  mind however t h a t  our  

2 

Webley 
Eas twood 
and 

Girmninghain 
(from 4 Russe l l  ) 

Calcula ted  
from d a t e  OF 

b a c t e r i a l  ~ o u n t s  were made on only one type of medium, (E la t e  count agar ) .  

0.97 
. - 

2 3 

2.8 

Counts of f u n g i  as revea led  us ing  Vort and Czapek Dox media, and of 

Mishut i n  
given i n  
Burge (3  ) 1 .  
(approx. only 

I 

actinomycetes  l late count a g a r ) ,  aga in  f a i l s d  t o  show unusual ly high numbers 

o f  these  organisms. 



Plishutin has  compared the  propor t ions  of fung i ,  b a c t e r i a  and actinomycetes 

c o n s t i t u t i n g  the t o t s 1  micro-organism populat ion i n  d i f f e r e n t  s o i l  types 

ranging i n  g e o g r a ~ h i c a l  p o s i t i o n  from the  Arc t ic  t o  the  equator.  The most 

s t r i k i n g  f e a t u r e  of h i s  r e s u l t s  is the  inc rease  i n  number and prosor t ion  of 

actinomycetes a s  one passes  f ron  a r c t i c  s o d s  southwards, e.g. from 1,&% of 

t o t a l  micro-organism populat ion (Tundra) t o  a s  much a s  36.pb (Desert s teppe  

and Deszrt)  nea re r  the  equator .  I n  our counts  on P l a t e  count a g a r ,  t he  

propor t ion  of ac t inc  ~ y c c  t c  s w a s  small, never exceeding 2; of the  b a c t e r i a l  

1;pulat ion.  

Co~nparing now the  r a t e s  of disappearznce of l e a f  l i t t e r  i n  the  th ree  i 
I' 

experimental a r e a s ,  we see  t h a t  the  l i t t e r  disai?,.e.red l e s s  quickly i n  the 

Raphia swamp a r e a  t ' a n  i n  the  o t h s r  two, and micro-orgimism counts  i n  t h i s  ar>- ' 

were smal les t .  If the  number of micro-organisms present  were the dominant 

f a c t o r  inf luencing  the reite of disappearance of l i t t e r ,  we should ex2ect the  

order  of t he  c o , n t s  t o  correspond t o  the order  of the  r a p i d i t y  of diaappeerance 

of l i t t e r ,  ( i . e .  f a s t e s t  rats with b igges t  count). It must be remembered 

however t h a t  not  a l l  micro-organisms present  a r e  concerned with l i t t e r  

breakdown m d  the re  is  no such correspondsnce. The top  f o r e s t  a r ea  gave 

r e l a t i v e l y  l a r g e  counts  of micro-organisms but the r ~ t e  of disaphe-.ranee of 

l i t t e r  i n  t h e  middle f o r e s t  a r e a  was g rea te r .  Other f a c t o r s  must be of 

importance. A s  p revious ly  mentioned, counts of the  i n s e c t  fauna of the  s o i l  

were made by Miss J. Peterson of the  1957 Zkpedit ion but  they proved t o  be 

s u r p r i s i n g l y  small  and it seems l i k e l y  t h a t  o the r  l i t t e r  feeding invert€'.--;l-.. 

~1.g a l a r g e  pa r t .  Earthworms a r e  tne  obvi,us suggastion. 



The s o i l  i n  t h e  rnicidle and t o p  f o r o s t  a r e a s  w a s  covared by worm c a s t s  bu t  

t h e r e  w a s  l i t t l e  evidence of m y  extens ive  esrthworm s c t i v i t y  i n  the Raphia 

swamp. We a t t e r n ~ t c d  t o  pzrform earthworm counts  by s i f t i n g  through s o i l  

dug u$ Irom 18" squares  i n  t h e  t o p  and middle f o r e s t  -.reas. Only a few ve ry  

smal l  earthworms were found i n  t'ne t o9  1.88" of s o i l .  It would seem t h a t  the 

ma jo r i t y  of esrthworms i n  t he  s o i l  a r e  ,lee$ burrowers. Time d i d  n o t  a l low a 

thorough i n v e s t i g a t i o n  of t h c i r  populs t ion.  Other i n v e r t e b r a t e s  e.g. s n a i l s ,  

may be c c t i v e .  

Bocock 2nd G i l b s r t  hzve shown t h ~ t  d i f f z r e n t  ty>es  of l e a f  l i t t e r  2 laced  1: 
on the same s i t e  disq2ec1r ilt q u i t e  d i f f e r e n t  r a t e s .  This  i s  due ir! p r t  t o  

I/ 
:I 
i 
I 

t h e  d i f f e r e n t  leaf s i z e s ,  t h e  s n - l l e r  l e a v e s  being more e a s i l y  removed from thc  

n e t ,  but  a l s o  t o  th?  d i f f e r e n t  composition of th5  le:,.ves themselves e.g, l e e v e s  

with a g r e a t  d e a l  of woody t i s s u e  a r e  more r e s i s t z in t  t o  brc.;:,kclown than  l e s s  

woody leaves .  Whm t h e  numbir/weight m t i o  (scd l e z f  f a l l  column of Table 1 )  

is  l a r g e ,  le.?.f s i z e  is  smnll. Hence average l e a f  s i z e s  i n  the  different areas 

a r e  i n  t he  o r d e r  t o ,  f o r e s t ,  middle f o r e s t ,  R n ~ h i n  swamp. S ince  t h s  l e a v e s  

of t he  sqnmF reg ion  a r c  s m a l l z s t ,  our f i g u r e  f o r  t h ~  r a t e  of disahieari2nce of 

l i t t e r  i n  t h i s  r eg ion  is most l i k e l y  t o  be a n  ov\?r-estimate i n  r e l z t i o n  t o  t he  

f i g u r e s  f o r  t he  o t h e r  two a reas .  It is  p r h a p s  t r u s  t o  s a y  t h a t  on t h e  whole 

t he  l z r g e r  1e::ves have ; sma l l e r  p rokor t i on  of woody t i s s u e ,  ( i .2 .  n g r e a t s r  

p ropor t ion  of t he  s o f t  t i s s u e s  of t he  lamina i n  c o m p ~ r i s o n  with t he  woody 

t i s s u e s  of v e i n  and p e t i o l e ) ,  thzn  have small l eaves .  I f  t h i s  is s o  then we 

should expec t  t he  l e a v e s  i n  t he  to, ;rea t o  undergo brzakdown more r e i d i l y  zn? 

i t  is  tempting t o  sugg2st  t h a t  t h i s  may zccount i n  &art f o r  t h e  l c r g e  numbers of 

m i c r o - ~ r ~ ~ ~ n i s r n s  i n  t h d t  ,l ea. Such r e ~ s o n i n g  however seems ocen t o  ques t ion ,  



aocock 2nd G i l b e r t  inves t ig , : t ed  rrxtes d i s s k . ; e u r s n c e  o f  l i t t e r  or? s o i l s  

of widely  d i f f e r e n t  pH ;.nd found t h c t  i t  w a s  v c r y  slow on s o i l s  of low pH 

and r a p i d  on more ~ l k z l i n a  s o i l s .  I n  our  r e s u l t s  t h ~  or:ler of r a p i d i t y  

o f  di:ak1;earanca f o l l ~ v s  t h ~ t  of i : > . c ~ - e ~ s i n g  2H ( s e e  Table  l ) ,  b u t  s i n c e  

d i f f e r e n c e s  i n  &H between t h e  t h r e z  a r e a s  a r e  srn~ll t h i s  p robab ly  h ~ s  l i t t l e  

s i g n i f i c c n c e  i n  r e l u t i o n  t o  breakdown o r  t h e  c o n s t i t u e n t  members of t h e  

micro-oi3ganisrn p o p u l ~ t i o n .  

S o i l  m o i s t u r e  c o n t e n t  is of imsor tcnce  es r e g c r d s  numbers o l  a e r o b i c  

/ I  

s o i l  micro-orgnnisms. These shou ld  be r e l z t i v e l y  l e s s  f r e q u e n t  i n  wet s o i l s ,  

m e  t o t a l  nuliioer o f  micro-oisg~nisms is  i n  f a c t  a t  a minimum i n  t n e  d a p h i c  
'1 
i 

s7v.:amp a r e a ,  though n o t  s o  d i f f e r a n t  from t h ~ t  i n  t h e  middle  f o r e s t  area i n  ' 1  , 

s ~ i t e  of q u i t e  d i f f ~ r e n t  s o i l  mois tu re  c o n t e n t .  I f  we h : ~ d  b ~ e n  nbl; t o  carr;.;- 

o u t  our  o r i g i n a l  $an t o  s e p x r , l t e  anerob ic  bz ,c te r i a  f r o s ~  a s r o b i c  t h e  r e s u l t s  

might have been i n t e r e s t i n g  from t h i s  p o i n t  of view. 

S o i l  t empera tu re  is  v e r y  c o n s t a n t  though day t empera tu res  a r e  n ~ n r l y  

a lways n l i t t l e  h i g h e r  t h c n  n i g h t  t emgers tu res .  The a r e a s  wi th  t h e  most 

even t e n k e r ~ t u r t . ~  (middle and t o p )  h2d g r e - t e s t  nurilbers oP micro-organisms 

b u t  t h e  ~ i g n i f i c ~ i n c e  of t h i s  i.3 ~ g c i n  doubt fu l .  

ide t i re  v e r y  g r a t e f u l  t o  t h e  S o i l  a n 3  L ~ n d  Use Zurvey, and P l a n t  Pathology 

( S p e c i a l i s t )  D i v i s i o n s  of t h e  9t:i-:~rtm,int o f  h g r i c u l t u r e ,  Ghanu, w i t h n u t  whose 

h e l p  none of t h i s  work would 11;tvt. been p o s s i b l e .  We are a l s o  g r a t e f u l  tc:. thr- 

F o r e s t r y  Del;artment, Iierbnrium, Kumnsi, 2nd t o  t h e  B o b i r i  F o r e s t  Xmg-rs  f o r  



t h e i r  h e l p  wi th  p l a n t  i d e n t i f i c a t i o n s ;  t o  the  Cixcjid 9 i v i s i o n s  of Oxcl L t d , ?  

who r rov ided  u s  wi th  adv i ce  and the  media f o r  t h e  micro-o~ganism co.!mts, 

and t o  numerous msmbers c f  Imgei-ial Col lege s t a f f  and the  Nat ivz Conservancy, 

Grznge-over-Sands f o r  ~ d v i c c  and encouragement. The Imper ia l  College 

Ex,lorution Zozrd gzv? imnense suppor t  t o  our  E x ~ e d i t i c n  on 211 occasions.  

1. Taylor  C.J .  - The Vegetat ion Loncs of the Gold Co-st. 
Gavc=rnnent P r i n t i n g  Dept. ~ c c r n ,  Ghana (1952) 

2. 8ocock 1I.L. and G i l b e r t  O.J.W. - ' f i a  d i ~ a ~ g e ~ r z n c e  of l t x f  l i t t e r  
under d i f f e r e n t  woodldnd cond i t i ons  (1957) 

3. Birges  ~ l a n .  - Micro-organisms i n  t h e  So i l .  

4. Russe l l .  - S o i l  cond i t i ons  and P l a n t  Growth. 

J.L. Stevens 
K. Loach. 



The 1957 Imjierial  Col lege Gh;Lnz dxj+dition com,, l~tely  c l e a r ~ j .  z n  area 

i n  the * o r e s t  (:,longside t h e  t ra insect  where our l e n f  l i t t e r  s t u d i e s  wei.6 

c z r r i c d  o u t ) ,  s o  t h c t  r e g e n e r a t i o n  s t u d i e s  col~lcl b e  m d e  by subsequent  

The l ist  'oclow i n c l u d e s  t he  i;lc,nts we found i n  t h s  a r e a  a f t e r  one ye ,?r fs  

growth. ,The list is n o t  exhaus t ive  2nd doub t fu l  i d e n t i f i c a t i o n s  ;re i n d i c n t z d  
I 

Aframomum sceytrum 
P i p e r  umLellatum 
Tri;310chiton s c l c rozy lon  
i)iscoglyl;rtimna ca loneura  
Ib r an toch loa  P'lexuosc; 
ZuloiJhia sp. 
P~ic rog los sa  v o l u b i l i s  
Solcnum tcrvum 
T'ristcfi~ina coron-; turn 
P o l l i a  condensata  
Urera cunez ta  
I'/iorrnodica c h c r a n t i a  
hdania  l o b 2 t a  
~ d e n i a  c i s s ~ i m ~ e l o i d e s  
Leea g u i n e e n s i s  
Imghalogoaus n i g r i t z n u s  
Kikania c a r t e r i  
Morrnodica f o e t i d a  
Le&tasg is  coch l ea t a  
P t e r i s  scen thonsura  
Ne>hro le , i s  s p  ? 
T s c t a r i n  a n g c l i c i f o l i a  
D r y o ~  t e r i s  ~;ui;drdngul;.ris ? 
Cyclosorus quzdmngu la r i s  

The i d e n t i f i c d t i c n s  were made wi th  thd hel;: of t h ~  Fo re s t ry  i)epcirtm*nt 

Herbarium, Kurnssi. 



B . ENTOPICLOGICAL WCRK 

B.(i) PHYSICAL FACTOR*; AFFECTING FESTS 

IN SHIPS' HcLDS DURING A VGYAGE 

:FROM TEIGEHATE TC TROPICAL WATERS 

A.C. Nevil le .  

This Report has been bound as  a separate vol-umn 
e n t i t l e d  "Imperial  College Ghana Expedition, 1958 - Cargo 
Sect ion ,  " 



B(ii) COLLESTICPJ 01 INSECTS 

(a) A. C. Neville. !The dragonfly material was used as material 

for a Ph. D. project at Imperial College. The remainder of the 

collection is being held for identification purposes* 

( b )  J. C. Taylor. The entire collecti-n was submitted to the 

British Museum where it was pooled with that of the 1959 Expedition. 
I 

! 
The two collections are being dealt with by the Museum experts. 

* Dr. Neville may be contacted through the Royal Zntomological Society. I I 
1 

I 



C . PAJASITCLOGICAL WORK 

~ ( i ) a .  NCTES CN OCCURREY?CE AM) DISTR1Bi:TIC.N CF SCld3 
A JUATIC SNAILS 

R.F. S tur rock  

In t roduc t ion  

The fol lowing work formed p a r t  of t he  1958 Imperial  Collsge B io log ica l  

Expedition t o  Ghana. It w s s  unde--taken a t  t he  suggest ion of D r .  C. Wright 

of t h e  B r i t i s h  FSuseilm ( ~ a t u r a l  His tory) .  The ob jec t  was t o  c o l l e c t  aqua t i c  

s n a i l s ,  e s p e c i a l l y  poss ib l e  vec to r s  of B i l h a r z i a ,  i n  order  t o  pr0vid.e 

D r .  Wright with a  r e p r e s e n t a t i v e  c o l l e c t i o n  from t h e  area .  It was a l s o  

ho~jed t o  obta in  some specimens of Bulinus senegalens is ,  bu t  i n  f a c t  none 

were Zound. 

Methods --- 
A t  t h e  var ious  s i t e s  v i s i t e d ,  t h e  mud, t he  vegeta t ion ,  any s t i c k s  oc 

s tones ,  and t he  moist bases of t h e  banks were a l l  inspec ted  f o r  s n a i l s .  

These wsre taken back t c  base ,  washed and n. i rcot ised by p lac ing  them i n  

a  closed con tc ine r ,  th ree-quar te rs  f u l l  of water toge ther  with a few 

c r y s t a l s  of n?nthol .  The degree of r e l a x a t i o n  v~xried with t h e  spec ie s  

of s n a i l ,  being lsast successful i n  the  laxger  opercula tes .  F ixa t ion  was 

e f f e c t e d  by d r o ~ ; - . i c g  t h c  na rco t i sed  s n a i l s  i n  t h r e e  times t h e i r  V O ~ U H ~ E  

of 7Q6 a lcohol ,  and changing t h i s  ab ru t  24 hours  l a t e r  befcre  f i n a l  

s torage .  

sit,s - .- 
During the  seven weeks the  expedit ion was a c t i v e  i n  Ghana, e i g h t  s i t e s  

w ~ ? ?  v i s i t c d .  For the  f i r s t  s i x  wecks t h e  base w s s  t h ?  E>obir i  Fo rcs t  R ~ s e r  

n , ~  Lum-s i  i n  .c.sh:.nti, and l o c a l  sites w e r i  i n  ~ d d i t i o n  t o  ~ n v  ?-? 



ne.irb; v i l l a g e ,  Icubzasi. S ~ e c i z l  tri,s were a l s o  made t o  Tefo i n  tile 

E f s t e r n  Region, Owcbi ( ~ u m a s i )  l iesevoir i n  ~ s h a n t i ,  and ,  w h i l s t  on a 

recr;nnzis:;nct: journey t o  tilt edge of the  Northern ' T e r r i t o r i e s ,  t c  F u l l e r s  

F z l l s  (near   int tan,^) and L m b o i ,  both be ing  i n  k s h a n t i  and j u s t  sou th  of  

t h e  3 l z c k  Volta. I n  t h e  seventh  week z s , ec i a l  t r c k  w s s  m2d? t o  Wa i n  

the  Nortii-western ,.art c f  t he  il'orthcrn Territories, r e v i s i t i n g  h b o i  ~..ntl 

exp lo r ing  two s i t e s  c lo sa  t o  \ia, bes ides  m o t h o r  i ~ t  3 u k ~  nezr  thc Blsck I 

1 
Voltn on t h c  b ~ r d c r  wi th  t he  Ivory  Co,?st. ! 
Ind iv iduz l  B i t e  D Z . ~ : ~  

A. Kubeasi: 'fie d?tp.i ls  of t he  sit? a r e  shown i n  Fig.  1. It was I 
I 
! v i s i t e d  cn t he  4 t h ,  1 4 t h  and 22nd nugus t ,  ~ n d  t hz  1st Sectember. S n z i l s  
,; 
! 

were most ..bundant i n  t h e  r eg ion  3 - E ,  l e s s  s o  i n  n-6 tincl absen t  from 

thls dr inking-whtsr  .onci exczi.t at t hz  en t rance .  Four s , e c i e s  werc found: 

( a )  Physn w s t e r l o t  t i  (Gerinuin) , ( b )  i3ulinus l ' o r s k ~ l i i  ( ~ h r e n b u r h ) ,  

( c )  h n i s t e s  l i b y o u s  (M,;relc-t), ;.nd (d)  Pot,;dcrn;r f r e ~ t h i  Gray. 

P. w a t e r l o t t i  w z s  the  ms.st ccmmcn, moving , ~ c t i v e l y  un t h e  water  s u r f a c c ,  

and on vege t a t i on .  3. f o r s k d i i  was on ly  found once, on ;ert~rnbcr 1st. 

when two s,ecimens were t aken  from a submerged water  l i l y  stem. Both 

L , l ibyous  2nd P . f r e e t h i  were s c a t t e r e d  over thz  mud a l l  d o n g  t he  s t r e z n ,  

B. Bob i r i  Reserve: Fig.  I1 shows t h e  d e t n i l s  of the  s i t e .  A slow 

t r i c k l e  d r s i n i n g  n swam,, was cu lv i+ r t ed  under a t r s c k  m d  farmed two smzll 

~001s 3-6 f e o t  2 c r o s s  and u, t o  3 f e a t  deei,, c v n t n L i n g  v s ry  l i t t l e  

vege t a t i on .  *Ynd s i t e  w,s v i s i t e d  on ~ u g u s t  9 t h ,  wiicn s e v e r a l  s n a i l s  

subsequent ly  i d e n t i f i e d  cs L n n i s t e s  l i b y c u s  ( ~ o e e i e t )  were c o l l e c t e d  frcm 

both .ools. IJo s n a i l s  were faun?, i n  the  sw~.m, and f u r t h - r  v i s i t s  t o  t he  

whole s i t e  f a i l e d  t:> r e v e a l  Lny ~ t h e r  species. 





C. Tafo 2eserve 

Fig. 111 shows the  d e t a i l s  of the  s i t e .  It w a s  v i s i t e d  on ~ u g u s t  9 t h ,  

and s n a i l s  c o l l e c t e d  from a r e a s  A ,  B and C. The feed stream was deep, slow 

moving, about 20 f e e t  a c r o s s ,  with sheep ear then  s i d e s ,  containing l i t t l e  

vegeta t ion  but with an  a l g a l  scum on the  surface.  The p i l e s  of a  wooden 

bridge and some s tones  near  the  bank y ie lded  a few s n a i l s .  

On the  r e s e r v o i r  s i d e  of the dain t h s  banks were or" e a r t h ,  she lv ing  q u i t e  ! 
s t eep ly .  S n a i l s  were ;>resent on the  mua and on l a r g e  s tones.  3elow the  :lam, 

the  stream flowed rap id ly  over a  r o c Q  bottom. The rocks however provided 

many s h e l t e r e d  and almost s tagnant  pools.  The fol iowing spec ie s  were found: 

( a )  P. w a t e r l o t t i ,  ( b )  5. f o r s k a l i i ,  ( c )  P i l a  a f r i c a n a  (von Martens),  

( d )  L. l ibyous.  

idhile P. a f r i c a n a  and L. l ibgous  were p resen t  i n  a l l  th ree  a r e a s ,  

P. w a t e r l o t t i  and B. f o r s k a l i i  only occurred i n  a r e s  C ) ,  t he  s n a i l s  being 

found i n  c rev ices  i n  the rocks ,  bordering s h e l t e r e d  pools  r a t h e r  than i n  the  

fast-f lowing mainstream. 

D. - Owabi (Kumasi) Reservoir :  

Fig. I V  shows the  d e t a i l s  of thc s i t e .  It was v i s i t e d  on August 15th. 

and the  whole day spent  exa~ i~ in ing  it. C o l l ~ c t i o n s  we.re taken from thteee 

a r e a s  A. B and C. 

Area A, the  o v e r s p i l l  s t ream, was f a s t  flowing but  a s  a t  Tafo, contained 

many boulders  and rocks t h a t  gave s h e l t e r d d ,  o f t en  almost s tagnant  pools. 

I n  these  t h s r e  was a  d e t r i t u s  mud of r o t t i n g  a l f ~ e  and o the r  vegeta'zion, which 

i n  some p laces  formed banks above the  water l e v e l .  A few empty s h e l l s  were 

p resen t  on t h i s  mud b u t t h e  majori ty of the  s n a i l s  aSundant on i t  and the  rocks 





were a l i v e .  Three s p e c i e s  were found; Lymnaea n a t a l e n s i s  Kraus,  S u l i n u s  

(Physops i s )  g lobosus   orele let), and ~3. f o r s k a l i i ,  t h e  f i r s t  being by far  

t h e  conrnones t . 
Area 2, c o n s i s t e d  of t h e  r e s e r v o i r  f a c e  of t h e  dam and a r e g i o n  of t h e  

bank. 'The dan s l o p e d  n t e e p l y  a d  was covered by a t h i c k  growth of a l g a e ;  

t h e  banks we--e l i n e d  wi th  small r o c k s  t o  nake a rough wall between t h e  e a r t h e n  

bank and t h e  , e n t l y  s l o p i n g  muddy bottot;~. Small-leaved wate r  l i l i e s  and 

a l g d e  grew j u s t  o f f  t h e  s h c r e .  S n a i l s  were p r e s e n t  i n  l a r g e  numbers on t h e  

c o n c r e t e  s l o p e ,  a p p a r e n t l y  f e e d i n g  on t h e  z l g a e ,  i n  s m a l l e r  numbers on and 

between .thz s t o n e s ,  and o n l y  r a r e l y  on tile l i l i e s .  S e s i d e s  t h e  s p e c i e s  

mentioned above & few s p e c i a l e n s  of 8 iompila lar ia  p f e i f f e r i  g a u d i   anso son) were 

c o l l e c t e d .  

Area C, had s t e e p  e s r t h e n  banks which were n o t  l i n e d  wi th  s t o n e s ,  tind 

s h e l v e d  below t h e  s u r f a c e .  Two p l a n t s  formed a band of  v e g e t a t i o n  a l o n g  t h e  

edge, abou t  t h r e e  f e e t  wide. This had a n  i n n e r  zone o f  smal l - l eaved  wate r  

l i l i e s  and a n  o u t e r  zone of l a g e - l e a v e d  l i l i e s .  Desp i te  t h e  p l e n t i f u l  

v e g e t a t i o n ,  s n s i l s  were s c a r c e  and on ly  a few L . n a t a l e n s i s  were recovered.  

' j ih i l s t  a t  the r e s e r v o i r ,  t h e  r e c o r d s  of t h e  t r e a t s ~ e n t  of t h e  wa te r  were 

examined. It is t h e  p r a c t i c e  t o  a p p l y  l a r g e  doses  of co;j,,er s u l p h a t e  t o  t h e  

l a k e  n e a r  t h e  dam when t h s  a l g a l  growth is e x c e s s i v e  t o  p r e v e n t  c logg ing  of 

t h e  s e d i n a n t a t i o n  t a n k  i n l e t s .  The dose is  n o t  s t a t e d  b u t  i n  January  1956, 

a n a l y s i s  o f  incoming water  t o  t h e s e  t a n k s  r e c o r d s  c o n c e n t r ~ t i o n s  of up t o  one 

p a r t  p e r  m i l l i o n  of copper sul -phate  i n  t h e  w a t e r ,  evcn 14. days  a f t e r  t r ea tment  



hl though a mo l lu sc ide ,  t a e  l, .rge number of s n a i l s  p r e s t i i t  i n d i c a t e s  t h a t  

- - C -.--, r, ; ,= l e v e l  no a p p r e c i a b l e  c o n t r o l  of  t h e  s n a i l s  is g iven  by copper s u l p h a t r  

Z. F u l l e r s  F a l l s  (Kintampo) : 

'This s i t e  c o n s i s t e d  of  2 pool  two t o  t h r e e  f e e t  deep,  i n  a f a s t - f l owing  

s t r e a n  j u s t  below a s e r i e s  of  w a t e r f a l l s .  The s n a i l s  were on t h e  s u r f a c e  

of ti'e r~uddy bottorn. The on ly  s p e c i e s  f o , n d  du r ing  t h e  v i s i t  on hugust  27 th  

w l ; ~  F. l r e e t h i i .  

F. W b o i :  

Fiv .  V shows t h e  d e t a i l s  of  t h e  s i t e .  It was a temporary poo l  i n  a 

J:-zrission wi th  s t e e p l y  s l o p i n g  banks down t o  tiis water  l e v e l .  The mud 

1 
?2 : :37  however was conp; t ra t ive ly  f l e t ,  b e ing  only 1- - 3 f3i.t below t h e  

2 

.xe;.:r s u r f a c e  i n  tile c e n t r e .  Two v i s i t s  were made, on xuLus t  27th.  du r ing  

k - 3  r-:connaiss,:.nc:: t ~ i p  2nd a g a i n  on Septembei- 1 8 t h ,  w h i l s t  r e t u r n i n g  from t h e  

- - 
. tor tk?rn T e r r i t o r i e s .  The water  l e v e l  was very  low on t h e  f i r s t  v i s i t ,  b u t  

:ke onse t  of  t k ~ e  r a i n s  r a i s e d  i t  by t h e  second. L iv ing  s n a i l s  were found 

, z t k  t ims,  bu t  on ly  i n  a r e a  ii, on t h e  submerged s h o o t s  of water  l i l i e s  and 

r + ? S s ,  ;nd on twigs;  thcugh two empty s h e l l s  were d i scovered  on t h c  mud t id  

-.-- - -.- - =  5 ,  dur ing  t h e  f i r s t  v i s i t .  The s o a i l s  wez%e till l z t e r  i d e n t i f i e d  as 

? . T z r s k a i i i .  

3. 3llk.a: - 
-- -.--a i - c o n s i s t e d  of a c u l v e r t e d  s t ream siai lar  t o  Fig .  111, bu t  l a r g e r ,  

- * >  Y,c,-.? ,,-,- .: being about  1 2 '  a c r o s s  and con t a in ing  some v e g e t a t i o n ,  mainly 

-,.- -- 
z - i 3 ~  s t a s  and e few l i l i e s .  The s t ream a c t e d  as a d r a i n a g e / i r r i g a t i o n  





channel  f o r  a n  a r e a  of a g r i c u l t u r a l  l and .  The s i t e  w a s  v i s i t e d  on 

September 1 5 t h ,  and a f t e r  i n t e n s i v e  s e a r c h  y i e l d e d  t h r e e  s n a i l s ,  a l l  

B. f  o r s k a l i i .  

H. Wa. I : - 
The s i t e  is  shown i n  Fig. V I .  Poo l s  k ,  and 3 ,  formed the remains  of 

a tenlporary watz r  course  some t e n  m i l e s  s o u t h  of 'via Poo l  3 ,  zxtended f o r  a b o u t  

h a l f  a mi le  b u t  poo l  A, was on iy  some twenty y a r d s  a c r o s s ,  and 2 - 3 f e e t  

deep i n  t h e  c e n t r e .  It was used by t h e  l o c a l  v i l l a g e r s  f o r  wa te r  and t o  

wash c r l  shed maize. 

When v i s i t e d  on September 1 6 t h ,  poo l  A ,  c o n t a i n e d  l a r g e  numbers o f  

B . f o r s k a l i i  on submerged s tems  and p i e c e s  of wood. No s n a i l s  were found i n  

a o r  c. 

I. W8 11: - 
This  s i t e  was where a small s t r e a m  flowed a c r o s s  a p a t h  i n  a marshy 

"water meadow". It was v i s i t e d  on Septemb5r 1 6 t h ,  and a g a i n  on September 1'' 

Before t h e  f i r s t  v i s i t  t h e r e  had been v e r y  l i t t l e  r a i n  and t h e  s t r e a m  had 

a lmos t  d r i e d  up. S n z i l s  were abundan t ,  though s l u g g i s h  on t h e  mud s u r f a c e ,  

e s p e c i a l l y  i n  damp d e p r e s s i o n s  i n c l u d i n g  t h e  f o o t p r i n t s  of a h o r s e  t e t h e r e d  

on t h e  s p o t .  The s n a i l s  were t r a p p e d  on t h e  muds above t h e  w z t e r ,  under  a 

l a y e r  of g r e e n  f i l a m e n t o u s  a l g a e  i n  many p l a c e s ,  and  seemed i n  danger of 

d e s s i c a t i o n .  Howsver, t h e  fo l lowing  day a f t e r  heavy r z i n s ,  t h e  s t r e a m  had 

f i l l e d  up and t h e  s n a i l s  were moving a c t i v e l y  over  t h e  mud s u r f a c e ,  t h e  a l g a e  

and t h e  g r e a s  stems. Subsequent  examinat ion showed them a l l  t o  be B . ~ o ~ s K z ~ ~ < :  s * .  



SPECIXS LIST AND MMES (1) 

Family Planorbidae: Biomphalaria p f e i f f e r i  gaudi  (Ranson) 

Bulinus (Physopsis) globosus ( ~ o r e l e  t )  

Bulinus f  o r s k a l i i  (Ehrenberg) 

Family Physidae: Physa w a t e r l o t t i  Germain 

Family Lymnaedae: Lymnaea n a t a l e n s i s  Kraus 

Family ~ m p u l l a r i i d a e  : P i l a  af r i c a n a  (von 1~4artens) 

Lanis t e s  l i b y  cus  orelet let) 

Family Melariidae: Potadorna f r e e t h i  Gray 

Thc t h r e e  prosobrnnchs a r e  widely d i s t r i b u t e d  i n  West Afr ica  Physa 

wa te r lo fk i  is known only from Ghana and ad jacen t  t e r r i t o r i e s .  This  s p e c i e s  

and one o t h e r  which has  a c l o s e l y  confined d i s t r i b u t i o n  i n  Mozambique a r e  t he  

only r e p r e s e n t a t i v 2 s  of t he  Physidae i n  t h e  Ethiopean reg ion ,  L.ymnaea 

n a t a l e z x i a  had a wide d i s t r i b u t i o n  throughout Afr icz  and is  known t o  a c t  

as an  i n t e r n c i i a t e  h o s t  f o r  Fasc io l a  g igan t i ca .  Biomphalaria p f e i f f e r i  and 

i ts subspec ies  a r e  widely d i s t r i b u t e d  thoughout Afr ica  and a r e  known t o  a c t  

as in te rmedia te  h o s t s  f o r  Schistosoma mansoni, bu t  t h i s  p z r a s i t e  is  not  y e t  

recorded i n  Ghana, a l though i t  has  been i d e n t i f i e d  i n  T ~ g o l a n d  and tha Ivory 

Coast. i3ulinus globosus is one of t he  b e s t  known in ta rmedia te  h o s t s  f o r  

Schistosome haematobium i n  Ghana, B . f s r s k a l i i  is widely d i s t r i b u t e d  ~~~~~~~~~~' 

Af r i ca  and is a very v a r i a b l e  spec i e s ;  i t  has  never been shown t o  ca r ry  

Schistosona haematobium i n  n a t u r e ,  bu t  under l abo ra to ry  condi t ions  i t  can be 



i n f e c t e d  and t h e r e  is some ep idemiolog ica l  evidence from v a r i o u s  areas t h a t  

t ends  t o  i n c r i m i n a t e  t h i s  spec i e s .  

( I)  From d a t a  provided by D r .  \ ; r ight.  

Summary 

L. During t h e  two month s t a y  of t h e  Imper ia l  Col lege Expedi t ion i n  

Ghana, a c o l l e c t i o n  of  a q u a t i c  s n a i l s  was made from v a r i o u s  l o c a l i t i a s .  

The work w a s  under taken a t  t he  requent  of D r .  C.A. i i r i gh t  of the  B r i t i s h  

Iquseum (Natura l  H i s to ry ) .  

11. un account  is g iven  of t h e  methods used f o r  c o l l e c t i n g  and p re s2 rv inc  

t he  s n a i l s .  

111. h list of t he  l o c a l i t i e s  v i s i t e d  is fol lowed by a more d e t a i l e d  

d e s c r i p t i o n  of each s i t e  and t h e  s p e c i e s  of s n a i l s  found t he re .  

IV, A list of t h e  s p ~ c i e s  of s n a i l s  c o l l e c t e d  is g iven  t o g e t h e r  w i th  

n o t e s  on t h e  ho l ix in tho log ica l  r o l e  played. by cc?rtain of them. 
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This was passed on t o  B. Gerard of the  1959 expedi t ion  and 

was pooled with h i s  c o l l e c t i o n .  



2.F. Sturrock 

An area r f  bush, 25' square ,  i n  t h e  Bo:,ii-i Forest  Reserve, 

near ilv.vasi, Ghma, w s s  c?enu.ded of vegetatioii .  Three p l o t s ,  12' x 3 ' ,  

were narked out. T ~ e  f i r s t  was covered by a shee t  of aluminium, 

(pe-fcrated with n a i l  holes t o  ;:ter:,~it r a i n  water t o  pass through i t )  

which was supported by a t~ooden frarxe t n a t  held i t  about 9;' off  the  

ground su r face ,  The second p s r t  !;:as covered by a simil~r screen  

cons i s t ing  of a lunin iun  s l a t s  2':  wide, held 2;' a p a r t ,  The t h i r d  p l o t  

was l e f t  exposed. Tlius t h e  th ree  p l o t s  received f u l l  shade, ha l f  sliade 

ar.d no shade respective1;r. 

Every c i a y ,  a 15" deep s o i l  core  1:Ja.s .ta!<eil from each p l o t  with 

a lit diameter s o i l  borer .  Each core  wzs broken down i n  the  labora tory  

m d  a 2g subsar,iple taken. T11is was placed on a Baerman apparatus 

f o r  24 hcurs ,  t o  e x t r a c t  t h e  nematodes. The f i r s t  10 ml. of 

suspension from each sample were r u n  i n t o  a specimen tube and 

heated t o  k i l l  any nematodes present .  These were preserved by the  

add i t ion  of formaldghyde. 

A t  a l a t e r  d a t e  t h e  nenatodes were ex t rac ted  from the  d i r t y  

suspeilsion by a Zinc Suly;hate f l o t a t i o n  technique f o r  counting. 

iil t h i s  tecl!l?iclue, t h e  suspension md sa.turated z inc  su lphate  

s o l u t i o n  were cent r i fuged cauging t h e  nematode t o  f l o a t  t o  the  
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t h e  l e a d e r ,  two t h i r d  y e a r  and two second y e a r  s t u d e n t s .  

Second y e a r  s t u d e n t s  were i n c l u d e d  i n  t h e  committze t o  g a i n  

e x p e r i e n c e  i n  o r g a n i s i n g  e x g e d i t i o n s  of t h i s  ~ i n d  which t h e y  

might  be  a b l e  t o  p u t  t o  u s e  on 3. f u t u r e  o c z a s i o n .  

By t h e  rr;iddle of Novorrlber 1'357, l c t  t e r s  had been 

s s n t  t o  t h e  F o r e s t r y  Dcpt .  of Ghana, t h e  Tf i ! e s tAf r i can  Timber 

Borer  lit.s;.arch U n i t ,  (S. .b.. T. 3 . 2 .  I T .  ) and V o s s r s ,  A f r i c a n  iffoods 

L t d . ,  a s ~ i n ~  f o r  ass i sLa . ; :ce  d u r i z g  th; F:xpcd.it.ion's s t a y  i n  

Ghana. All of t h e s e  b o d i e s  :;:-.r,: L.. . d  t r ~  i i e ip  ?:rid by Yarch 1958 

wsre  ab.Le t o  conf i rn :  t h a t  accow;odat ion woulci be a v a i l a b l e  i n  

t h e  B o b i r i  F o r e s t  R e s e r v e ,  nca.r Yufiiasi. Furtt-izr a r r angemen t s  

had been  aade  ~ ~ i t h  t h e  Dept.  of Agriculture (Ghana) ,  S o i l  and 

Land 'Use Survey  D i v i s i o n ,  (S..!,.U. S. ) f o r  t h e  p r o v i s i o n  of  

t r a n s p o r t .  

The s i z e  of  t h a  p a r t y  W Z i s  governed by f ~ n a n c ~ a l  

c o n s i d e r a t i o n s .  O r i g i n a l l y  ws had hogzd t o  Know what our  

f u n d s  would be w , ? l l  b e f o r ?  C n r i s t m a s  1957,  t h u s  e n a b l i n g  u s  

t o  maKe a  final s e l e c t i o h  of t h e  p:%rty a t  a n  e a r l y  d a t e .  

However, i t  becams necGssnry t o  choosa a r ~ r o v i s i o i i a l  p a r t y  

b e f o r e  t h e  end of t h e  Autufix t e r n  whan i t  was s t i l l  no t  c l e a r  

what money would be a v a i l ~ b l e .  A p p l i c a t i o n  forms were c i r c u l a t e d  

i n  t h e  f i r s t  week of  December and t h e r e  were e i g h t e e n  r e p l i e s .  

A s h o r t  L i s t  w a s  drawn up by t h e  t h i r d  g e a r  ~ e n i b e r s  of t h e  

commit tee  and t h i s  w a s  2pproved by t h e  I Q a t u r n l  H i s t o r y  S o c i e t y  

G e n e r a l  Cornr~~i t tde  a id  l h t e r  by tiis 1ii:peria.l c o i l e g c  E x p l o r a t i o n  



Board. 

T h r e e  n l a i r l  c r i t e r i a  g ~ v e ~ n e d  t h e  s e l e c t i o n .  F i r s t ,  

t h z  p a r t y  s h o u l d  have b a l a n c e d  s c i a n t i f i c  i n t e r e s t s ;  s e c o n d ,  

t h i r d  y c a r  s t u d e n t s  s h o u l d  have L ~ r  zferL?r1cc ovd r  lower  y e a r s  

as t h i s  wns  t h e i r  l a s t  chance  of t a ~ i n g  p a r t  i n  a n  I m p z r i a l  

C o l l e g e  s x p e d i t  i o n ;  t h i r d ,  t h o  fiiaximun, numbzr of  woman 

s h o u l d  be two s i n c e  th,2 t r a n s p o r t  c o s t s  f o r  a woroan would be 

g r e a t e r  t h a n  f o r  a m;211, (IC4lc r e a s o n s  f o r  t h i s  a r e  e x p l a i n e d  

l a t e r .  ) Account was aLr>o t , txzri  of  2 r e v i o u s  e x p e r i s n c e ,  e x t r a  

q u a l i f i c a t i o n : :  arid personnl i .  tg. 

The s h o r t  l i s t  was a s  f o 1 ~ o w s : -  

*K!:-5..>i Loach - . 3 o t a n i s t  ( S e c r e t a r y )  
Jaria:t S t c v e n c  - B o t a n i s t  ( # p a r  t e r m a s t e r  - f o o d )  
C h s r l e s  i l revi l le  - Ezitoniologis t  ( I n  c l iarge of s h i p t s  

c a r g o  problem)  
Jan Ta.ylor - Rnt o f i - o l o c i ~ t  ( ;),ua.r t e r n l a s t a r  - 

s c i e n t i f i c  s t o r e s )  
WBob S t u r r o c k  - :?ari,si t o l o g i s  t ( ~ , e a d e r )  
*John V e b s t ~ r  - Par : : s i t o iog i s  t ( T r e a s u r e r  and  

m e d i c a l  o f f i c e r )  

*Fii?mbers of O r i g i n a l  Corn.ni.ittee 

Johr: Jones - 3 a r 3 s i t o l o g i s  t (Cameraaan)  
Joyc c ?arm::r - B o t a n i s t  ( p a r t z r m a s t e r  - Domestic 

S t o r e s )  

i i )  To r s . p l ace  any  o f  t h e  above  s h o u l d  t h e y  d r o p  o u t  a t  t h e  

l a s t  a i m  t e : - 

Ann ;;io l n i  . - ' r i o t s c i s t  
John ik~rn.el!. - : 1 3 n t o ~ . o l o ~ i s t  
C h r i s t o p h e r  Vyl.2 - : 3 o t ~ . n i s t  



- 4 -  

I n  t h e  e n d ,  o n l y  t h e  f i r s t  s c v e a  p e r s o n s  listed above  ii;erc a b l e  

t o  go .  T h i s  had two s c r i o u s  r 2 ; e r c u s s i o n s .  F i r s t ,  we l o s t  

t h e  v a l u a b l e  e x p e r i e n c e  of  r.i;iss Flrrr.,;r,  who ~:,~:irls t h e  o n l y  n1o:nbcr 

of  t h e  1957 p a r t y  t o  zipply. She  hud been  p l a c e d  l o w e r  on  t h e  

l i s t  t h a n  the? on ly  o t n c r  wol,inn maniber, I7i.s~ S t e v e n s ,  b s c n u s e  

i t  w a s  c o n s i d e r e d  t h a t  ge r so i r s  W ~ C !  ii,:td n o t  r ? l r a a d y  b sen  on one  

I n p r i a l  Col l -ege E x p e d i  Lion ,31~ol~ld a e  g i v s n  f i r s t  o p p o r t u n i t y  

on t h i s  oc  : a s i o n .  S e c o n d l y ,  Friss i 'tzveris would c o n s o y u e n t l y  

be t h e  o n l y  g i r l ,  znc tr.is wz ;~Ld  u n c i ~ ~ u ~ ? t c d l y  th row s o m  ' s o c i a l '  

s t r e i r i  o c  t h e  pa . r ty  ;is .-. v:iiol~! : l i d  011 L::r i n  p ~ ~ ~ t i c u l z r .  She 

had b e ~ n  w ~ r n e d  of t h i s  p s k : . ~ b i L i t y  b 2 f o r z  a p p l y i n g  bu t  hed  

n e v e r t h e l 3 s s  2 ~ c i d e d  t h e t  ::;hz would b.2 p r e p a r e d  t o  go. 

T? ;> ~ : ;OS t e x a c t i n g  of  t ho  o r i g i ~ a l  t a s ~ s  was t h ~ t  o f  

r a i s i n g  nioney. Ari  a p p l i c s t i o n  f o r  t h ?  : i d o p t i o n  o f  t h e  E x p e d i t i o n  

was made t o  th i .  I n l p c r i s l  Z o l l s g 2  E u p l o r ~ t i o n  Ros rd  i n  e a r l y  

Novenlber 1957. A t  :I m\::?ti.ng 0.1 I.Jo~~cn,S.-.r 2 l s t  t h a  Bonrd a p p r o v e d  

t h e  p r o p o s a l s  s n d  o f f c r c d  fin:inci:l r i i *  up  t o  &5CO, l a t e r  r a i s e d  

t o  E55.0. I t  was _ i l s o  : . igrecd t h s t  rr.eri!Sers s h o u l d  pay a c o n t r i b u t i  

f i n d l y  f i x e d  a t  $39 per  p:?rson. A s  t h e  o r i g i m l  c s t i m ~ t e  f o r  

t h e  t r i p  1~3s 61500, t h l s  1 -2 f t  a n o t h e r  $700 odC t o  be r a i s e d .  

E a r l y  i n  Viovenlber, sup, .)ort  W J S  s o ~ l g h t  f rom nir le  f i r m s  

w i t h  i n t e r 3 s t s  i n  Gharja b u t  o n l y  S5 was r a i s 2 d  i n  t h i s  w a y .  The 

a b s e n c e  of n r e p o r t  o f  t h ?  p r ? v i o u s  Exp ; ?d i t i on ,  l c t c ~  o f  d e t z i l s  

o f  work :zhich i t  1~:;s p roposed  t o  u n d e r t ; i ~ e  i n  1958, uncertainties 

. b o u t  t h e  compos l l ; ion  of th.;. p . : :~- ty ,  arid clbovc a i l ,  3s i ; ing  f o r  f a r  



too much money (400) a l l  c o n t r i b u t e d  t o  t h i s  f a i l u r a .  

S i n c e  t h e  majpr expen;;,, would be t h d  s h i p p i n g  i':?:-e 

by no rma l  p a s s e n g e r  l i n e r  t o  nnd f rom Ghana, a n  s t t c m p t  w z ~ s  

lrsde t o  e c o n o ~ n i s c  OIL t h i s  i t e  G.. A co11t:xct i n  a p r i v , ~ t e  company 

which  c h a r t e r e d  cnr2;o s h i p s  o n  t h s  LVest A f r i c a  r u n  o f f e r e d  t o  

t r y  t o  a r r a n g e  p3saac;es f o r  th:: mc:i i n  tii? p a r t y :  t h e  o n l y  

c h z r g e s  wculd  b* f o r  v i c t u a l l i n g .  Lrii.t'~i:'i;:lfi~~.t~l..y, t h e  owners  

wera  u n w i l l i n g  t o  s h i p  wol;-;-?n i r i  t ;nie w ~ y ,  s o  wtlati?ver h :~ppened  

t h e  worxen mcmbz.rs 0 . P  t h z  p:-ir ty would ili,tve t o  t r a v s l  a s  f a r e -  

p l y i n g  . p s s s e n g a r s  o n  t n z  ; l i>ra.:,..~ l i n e r  s ~ - > r v i c ? .  A r e c e s s i o ~ l  

i n  t r z d e  a n d  skipping u l t i n , s t a l y  ~. .?de i t  i n i p o s s i b l e  t o  do n ~ o r e  

t h a n  b r i n g  fol::. xu11 b;lclr f ron;  Gh:~nn by t h i s  method. Even s o ,  

t h i s  ropresc,;.:,-j s s a v i n g  or' 2Sou t  :+>200. 

F u r t l l e r  : ~ l t t e n , $ t s  t o  r n l s e  money f o r  t h d  o r i g i n a l  

proe;rsniru:e, f o r  cx i;ra worK on S c h i s t o s o n , i a r ; s  a n d  f o r  a c i n e - f i l m ,  

a i l  p r o v e d  a o r t i v c  f o r  v a r i o u s  r?asoi- .o.  I t  vws n o t  u n t i l  PL:,arch 

t h a t  t h ?  i m p o r t a n c e  o f  worK. rel;:ti_.d L O  tilt t r a n s p o r t  of A g r i c u l t u r a l  

p r o d u c t s  on  s h . i p s  bzc:in~-- npj7c3rc1it. A r e p o r t  or1 s u c h  r..iors u n d e r t a k e n  

by t h e  1957 e x p e d i t i o n ,  a l t h o u g h  c o n t r o v e r s i a l ,  p rovcd  of  g r e a t  

i n t e r e s t  t o  n riumbar of comn;ercir:l o r g n n i s a t i o n s .  In v i ~ c v  of  t h i s  

i n t e r e s t ,  N e v i l l e  ~ 2 s  c : s ~ e d  t o  c o n t i n i l e  tr lc work o n  t h i s  E x p e d i t i o n .  

A prograrr1rf;e vJns drawn u p  i n  c o n j u n c t i o n  w i t h  s e v e r a l  a u t h o r i t i e s  

a n d  n e g o t i x t i o n s  bi:g?~n ifi!ith. t h 2  i r ~ c s r e s t d d  b o d i e s .  T h a s e  r z s u l t e d  

i n  R f u r t h e r  $325 b~' i . r ig  o f f e r e d ,  t o g e t l i u r  w i t h  f r ? ~  r e t u r n  

p s s ~ . g e  ( e q u i v c l u n t  t o  a b o u t  ."140) f o r  ? ? e v i i l e .  



These  n e g o t i : ~ t i o n s  were n o t  con!pl?tcd u n t i l  t h e  end  

of June: w h e n  o u r  f u n d s  s t o r ~ t i  3i;  >bollt  $1200. Thus  we wer .. 

s t i l l  a b o u t  $100 s h o r t  o f  ou r  o r i g i n a l  c s t l na t : :  a n d  i t  w3s 

o b v i o d s l y  n e c e s s a r y  t o  l ~ l z i t  ti22 2srty t o  si.?ven p e r s o n s ,  

D e s p i t ~  tthc p r ? c a r i c : l r ,  f i n 3 n c i ~ l  s i t u a t i o n  a t  t h e  

t i c ; e ,  o t l ~ e r  p r a p n r s t i o n s  v1zr.e pu t  i n  hanc! thz nionient t h e  r;hr?rt 

l i s t  f o r  t h e  party ed:;s c . : r :~w~  u s  i n  D~cafiiGifr. Jobs  1,veri. z l l o t t e d  

. . t o  e a c h  c:t.r.:ber as  iadic , :~; ; . :~  ~~'bov: : . .  Li : ; ts  o f  s u p p l i e s  w o r e  drawn 

u p ,  c r i t i c i s e c i ,  a n d  :r,r:~~:cds:.d. Vr.risu;; f i r f i i s  v e r e  c o n t a c t a d ,  

mcin ly  t h r o u g h  t n s  S ~ g : j l i ; ; . ~  s e c t i o r i  o f  tli,: C o l l e g e  A d r n : ~ n i s t r a t i o n ,  

a b o u t  s u p p l y i c g  i t e a s  n o t  r u e d i l -  ,f a v a i l n o l e  f rom w i t h i n  t h e  

C o l l e g e .  

m!. . 
L : : ~  . - : ; :pedi t ioni  s S c i e n t i f i c  programme was a r r a n g e d  

t o  s a t i s f y  t h e  i nd iv idu . : i l  i n t e r e s t : ;  o f  the  p a r t y .  A g r e a t  deal 

of  a d v i c c  ~ J V ~ S  r z c c s v e d  from pt:o-ple w i t h  2xper ic r lco  of  c o n d i t i o n s  

i n  Ghana,  i n c l u d i . n g  t h e  manbcra of  tn .?  1957  e x p e d i t i o n .  On t h e  

whole  we limited our  prob1cn;s P5.r r : .or .~  t h a n  t h e  1957 expedition, 

s i n c e  we hoped t o  a c h i e v e  t h c  r u s t  u s e f u l  r e s u l t s  by c o n c e n t r a t i n g  

o u r  r e s o u r c e s  on !xct- t icular  p rob l e~? : c .  The WLriistry of A g r i c u l t u r e ,  

F i s h e r i e s  a n d  Food ,  I n f e s t a t i o n  D3.vision gave t h r e e  members o f  

t h e  E x p e d i t i o n  ( N e v i l i e ,  S t u r r o c x  and Webs tc r  j a s h o r t  c o - r s e  

o n  s t o r e d  p r o d u c t  p e s t s  a t  T o l w o r t h ,  i n  l a t a  June .  Thc c -  \ J I ~ ,  - - - - -  13e 

i n c l u d e d  a r o u t i n e  i u s p e c t i o n  of two shipo nawly arrivcd a t  London 

 fro^ % e s t  A f r i c n .  



Tile riieliibers of' t l ie p a r t y  beg::n t h e  s e r i e s  of m e d i c a l  

i n j e c t i o n s  r e q u i r e d  r o u n d  ab0u.t E a s t e r  s o  as t o  nave  p l e n t y  

of  t i m e  t o  f i t  them a l l  i n .  J o n e s  u n f o r t u n a t e l y  riiissed t h e  

recommended p o l i o m y e l i t i s  i n g e c t i o n s  because  by t h e  t i z e  that 

i t  was c l e a r  t h a t  he  c o u l d  corr!e, t h e r e  w a s  no l o n g e r  s u f f i c i e n t  

t i m e  a v a i l a b l e .  

Equipment at id s u p L ~ l i e s  began  a c c u m u l a t i n g  from a b o u t  

t h e  midlilt: of Fay and were stored u n t i l  t i le end of  t e rm;  no 

s t o r e s  were p a c ~ e d  u n t i l  I;h: s a i l i n g  d a t e  w a s  lrnown a n d  t h e n  

e v e r y o n e  a s s i s t e d  v ~ h a r e  p o s s i b l e  a n d  t h e  b u l k  o f  t h e  goods  

was s e n t  by rc:,:l t o  L ivc i -poo l ,  a week b e f o r e  we Nere due t o  

s a i l .  Nevi l l -e  .ic conpan ied  soEie s p e c i a l  e q u i  pnent which w a s  

s e n t  by van  t o  L i v z r p o o l  on J u l y  14th., f o r  h i s  work on  t h e  

s h i p .  

The p a r t y  a s s e m b l e d  a t  L i ~ e r p o o l  on J u l y  1 6 t h  and 

embarxed on t h e  I:. lr. Sarigara  which was d u e  t o  s a i l  thit f o l l o w i n g  

morning.  A l l  t i le irr,rLLi3dlate 2 i f f i c u : t i e s  had been  overcome ( e v e n  

a  doc^ s t r i K e  had n o t  s t o p p e d  us),  and  vie were a b l e  t o  r e l a x  

d u r ~ n g  t h e  voyage o u t  t o  Ghana where t n e  r e a l  W O r K  o f  t h e  

E x p e d i t i o n  would b e g i n .  

P:OVEFENTS OF THE VARIOUS PARTIES - -- 
When o n  t h e  1 6 t h  J u l y  195'5, t h e  r n e ~ b e r s  of t h e  E x p e d i t i o n  

embarked o n  D:.. V. Sangara a t  S9at21 Rrunswiciil D D C K E  , L i v e r p o o l ,  



- a - 
+. .- : - . - - - 8  w a s  a l r e a d y  a b o a r d  p r e p a x i n g  f o r  h i s  aorK on  i n s s c t  

- * . .= = -  ,...--, - a t i o n  i n  t h e  s i l i ~ ' ~  h o l d s .  ?/c s a i i c d  a t  10 .30  a.r:. t?iie 

cwin; n>orning.  I t  vias one of Liverpool's b r i g h t e r  d a y s  

W L L ~  a calrfi s e a  amd c l a a r  s u n .  By t h e  a f t e r n o o n ,  w e  had 

unpackscl t h e  s c i e n t i f i c  equ ip f i en t  ne:?ded f o r  t h e  w o r ~ r  a b o a r d  

s h i p  arid es ta .b .Lisned o u r s e l v a s  i n  a sli.al.1 roan, on t h e  uT,tper 
I 

decic, which  wa:-; t o  s h r v s  as  ou r  1abo.rator .y .  j l i . v i l l a  d i r e c t e d  

o p e r a l i o n s  i n  she ship's h o l a a  f roc ;  t h i s  room and  we s o o n  had 

t ~ r i ~ p e r a t u r o  a i ~ d  iiu~;icl.ity r..corcij.i:ig ap! ;a ra tu . s  s a t  up i n  f o u r  o f  

t h e  h o l d s .  Thi. n i?xt  fz;ir dhys  I v G r C  s p e n t  i n  coax in^ t h e  i n s t ru r f l en t s  

i n t o  p r o p e r  working o r d e r ,  p l a y i n g  decK games,  sc lnbat l i ing,  a n d  

on  t h e  s t o r n ~ i t ;  days b e i n g  sea-s ic i ; .  

Cur i : i t e r m e d i a t e  c a l l  a t  Las  pa lmas  f o r  bunke r s  and  

spanis11 o n i o ~ i s  was ,prt.cedecl by thi .  c d l e b r a t i o n  o f  ~ c v i l l e  s 2 1 s t  

b i r t h d a y  i n  t h e  a p p r o p r i a t e  f : l ah ion .  \'/i'~e s p e n t  f o u r  h o u r s  a s h o r e  

a t  L a s  Palmas on  2 3 r d  J u l y  a a d  t h e  p a r t y  s p l i t  u p  t o  t o u r  t h e  

town a n d  p a r t s  o f  t h e  i s l a n d .  Fack  a b o a r d  a n d  on ou r  way a g a i n ,  

we c o n t i n u e d  w i t h  worir i n  t h c  h o l d s ,  maici~lg c o u n t s  o f  insect p e s t s  

p r e s e n t  i n  t h e  w a s t e  L e f t  fro!> p r e v i o u s  c a r g o e s  a n d  becoming more 

f a m i l i a r  w i t h  t h e  u s e  of  t h e  i r i s t r u s e n t s .  A t  t h3  end o f  t h e  

ou tward  voyage we had  c o l i e c t e d  d a t a  o f  t h e  p h y s i c a l  c o n d i t i o n s  

i n  t h e  h o l d s  and  N e v i l l e  w a s  r e a d y  t o  b e g i n  t h e  b u l ~  of  t h i s  work 

on t h e  r e t u r n  t r i p .  

On J u l y  3 l o t  we d i s embarked  a t  T a k o r a d i  a n d  were  met 
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I:.- t a f r .  J. Wheclan, Ch ie f  Conservator of f o r e s t s  i / c  Western 

- - 
-..?glen. Fassage  th rough  Custocls proved t o  be a l e n g t i ~ y  p r o c e s s  

:..* 
- A ;  -.Ye e v e n t u a l l y  Carrie o a t  q u i t e  w e l l  as r e g a r d s  payrfient of 

-.. y .  A f t e r  a p l e a s a n t  two days  s t a y  i n  T a k o r a d i  Governmsnt 

T r s n s i t  2 u a r t e r s  we nfere a D l a  t o  t r a v e l  n o r t h  by t r a i n  from 

:?xondi t o  Kuniasi. Xsra V J ~  wzre c ~ e t  by Fro G. E l l - i s  and. 

.'.. T; -. .A. 13remriier wl.10 o r g n u i s e d  our  t r a i lqpor  t o u t  t o  t h e  S o b i r i  

-.rrrzst f i e se rve  t i i r ce  d a j ~ s  1 ,x t z r  on jh:l.;,r 5 t h ,  Vi2 were soon  

-2npscked and s e t t l 2 ~  i n  t h z  t i 6 0  a u t s ,  one b e l o n g i n g  t o  t h e  

' o r a s t r y  D e p a r t ~ j ~ e i l t  r i i l c i  t h e  o t h e r  t : ~  Afr ica11  Mjoocls Ltd . .  

K r .  "ecwyr: ;ones of' Vi.A.T. 3.R. U. 2nd M r .  Dinning ,  

s i l v i c u l t u r a l i b :  i n  t h e  F o r e s t r y  Depcrtmant carw t o  t h c  Rese rve  

:3  s c c  u s ,  b ~ i n g i n g  w i t h  t h e n  A.wuni, a s t e w a r d ,  who, t o g e t h e r  

a i t h  Garfibilla,  t h e  c o o k  a l r e a d y  w i t h  u s ,  and A d o n ~ o  our  l s r f l a l l  

:2y1 - engaged l a  t z r ,  a a d a  up o u r  c o r ~ p l e z e n t  of l o c a l  l a b o u r .  

INori: on tire 2est-lrve began by f i n d i n g  t h e  t r a n s e c t  

r s r k e d  o u t  by l a s t  y e a . r t s  E x p e d i t i o n  and fi:&ny of  our  subsequen t  

s t u d i e s  were c a r r i e d  ou t  on o r  i lear t h i s  a r e a .  The E n t o m o l o g i s t s ,  

- ~ h o  had been c o l l z c t i r i g  l i t e r a l l y  s l n c e  s t e p p i n g  o f f  t h e  ltSangaratt  

soon amassed a l a r g e  and v a r i e d  c o l l c c t i o n  of  i n s e c t s ,  J o n e s  

3egan t o  mL7ke h i s  f i l m  of t h e  E x p e d i t i o n ,  and h i s  f e l l o w  

p s r a s i t o l o g i s t s  busied. t i l e ~ i s e l v c ; . ~  e x a r i n i n g  t h e  i n s i d e s  of b a t s ,  

ra ts ,  riiic3, s n a x e s ,  g i g a n t i c  f r o g s ,  l i z a r d s  and two p a n g o l i n s .  

3 e  b o t a n i s t s  laade f r s q u e n t  t r i p s  t o  t h c  1a . i so ra to r i e s  a t  Ywadaso 
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- I  l s t e  o u t  s i c r o - o r g a n i s m  fro!.: s o i l  s a c ; p l e s .  ( A  f u l l e r  a c c o u n t  

r ' :3+ worK c a r r i e d  o u t  i s  g i v z n  e lseivi iere  i n  t h i s  r e p o r t ) .  

: r  .?.. . P C U S ~  q t h ,  Webs t e r  and  Stur:roc_c t r n v s l l a d  down t o  t h e  West 

:.-::can Cocoa R e s e a r c h  I n s t i t u t e  (\Al.rl .C.R. I .  ) a t  T n f o  a n d  met 

- _. _ . 2ohnson  w i t h  whom t h e y  a r r a n g e d  t o  perforr ; ;  a n  e x p e r i m e n t  

;: : - sn s tode  p o p u l a t i o n s  i n  c o v e r e d  and  p a r t l y  c o v e r e d  s o i l s .  

T r. T z e s d a y  1 9 t h  Ai lgus t ,  T~:,i:;s S t e v e n s  v i s i t e d  t h e  F o r e s t r y  S c h o o l  

- - . 3 a n y a n i  w h i l e  S tur20c lc  2nd .:'!.ir:bstkr co!..L~:-cted sr1ail.s a t  :<unlasi 

- - -. r c r v o i r  , where t h e y  wcrc : i l su  s1101--~ VYA,. o v z r  t h e  complzx f i l t e r  

- . , . - &  . The waekend beg in i , . i ng  2;Srd Augus t was s p e n t  i n  Kumasi 

7 r . i  ti?? p a r t y  s p l i t  i n t o  f o u r  g r o u p s  t o  s t a y  a t  t h e  Jrlolilcs o f  

' ?ssrs. E l l i s ,  3ran. i i lar ,  J o n e s  arid D i n r ~ i n g .  On t h e  Sunday ,  K e v i l l e ,  

Zs-:-rroc~ a n d  Loach were  t a k e n  by I'lr. Brai:.:..er on a t r i p  u p  n o r t h  

: .-~r 3ugb Kampong, E j u r a ,  Kirltampo and Xencn i  i r i t o  t h e  Savannah ,  

r -.list t h e  o t h e r s  v i s i t c d  E u n a s i  Zoo. 

On 2nd  Scp t e~ l i be r  a c1ir :~er  was o r g a n i s e d  i n  t h e  R e s e r v e  

:: which  we i n v i t e d  a l l  t i lose  rlieriibars of  t h e  D e p a r t m e n t s  o f  

? : ? e s t r y  a n d  A g r i c u l t u r e  who had b e e n  s o  h e l p f u l  t o  u s  d u r i n g  o u r  

- - .yi. It w a s  a most  s a t i s f a c t o r y  o c c a s i o n  f ron ,  a l l  p o i n t s  o f  view. 

i. x e r e  a l l  much r e l i e v e d  t o  h z s r  fror'i B r i t i s h  Aluriiiniurfl Company 

I ::gt r e t u r n  p a s s a g e s  on  t h e i r  c h a r t a r e d  s h i p s  and  s o  on Sep tember  7 t h  

--.-.I , . , .-ing o p e r a t i o n s  conlri~enced and  cxper i r i i cn t s  were  b r o u g h t  t o  a c l o s e .  

ryz d a y s  l a t e r ,  N e v i l l e  l e f t  s o  tii:it; he c o u l d  c h ~ c ~  h i s  a p p a r a t u s  

: c  b o a r d  t h e  K.V. Sangnr:-1 as s h e  l o a d e d  f o r  t h e  r e t u r n  j o u r r ~ e y  

-.: T a k o r a d i .  I n  t h s  a f t 2 r c o o n  t h e  rsst  of-: t h s  p L r t y  went  on 



t eL?Ln l a s t  r i d e  i n  t h e  l o r r y  t o  Savsnn.ah c s u n t r y  on t h e  E j u r a  

On Trlursday Septer;.bcr 1 :~- th ,  R i s s  Stevei-is,  Jones ,  

T?glor and Loach l e f t  f o r  Taicoradi.  On t h e  F r i d a y ,  T a y l o r  

Loach boarded t h e  s.s. 'Katia  Bsnc:x, a Swedish s h i p ,  which 

s z i l e d  f o r  Burnt  I s l a n d ,  S c o t l a n u  th.2 nex t  morning,  a r r i v i n g  

,I d2ys  l a t e r  on October  1st. h.isa S t e v z ~ ? . ~ ,  Jones  a n d  B e v i l l e  

er jzr i red on the Pi, V. ;L;ang?ra on. Septi.~:.~iser. L'jth, bu t  d i d  no t  

szil u n t i l  S ~ p t e ~ f i b c r  16-t.n. After .  c :~l .Ling i n  a t  Fre?towri, DaKar 

az-? B3thur s ' t ,  Mis : ;  S te -vcns  and  Joncs  l ~ f t  h s r  a t  Avonhouth on 

C - ~ f o b e r  5 t h ,  w h i l e  l \ i~v i -Lic?  cor i t in i . l~d  t o  L i v c r p o o l  t o  s u p e r v i s e  

t? 2 u n l o a d i n g  G,.' Llis i n s  t ruc.ent  s . 
The r e s t  of ti12 p ~ r t y  s a f e l y  on t h 2 i r  way houe, Webster 

a-.?. S t u r r o c x  r e t u r n z d  t o  t h e  3 o b i r i  F o r e s t  ~p,lhcre t h e y  f i n i s h e d  

pzck ing  t h e  E x p e d i t i o n  s t o r e s .  On S a t u r d a y ,  S e p t ~ r z b e r  1 3 t h ,  t h e y  

zved i n t o  Rul!iasi, payzd o f f  t h e  s t e w a r d  and si..all boy, and 

b? ;a s i t ed  a l l  tiie equip1;;ant t h e y  would n c t  need d u r i n g  t h e  f o l l o w i n g  

The n e x t  day ,  tiiey and t h e  cook moved 300 i . . i les t o  Wa, 

r, t h e  DTorthern T e r r i t o r i e s ,  t r a v e l l i n g  i n  s S.L.U.S. 3 t o n  

d f o r d  t r u c k  on i t s  way t o  r e l i e v z  a f i e l d  u n i t  i n  t ~ i a t  a r e a .  

ring t h e  sklort  st2.y t r i s re  t h e y  c a r r i e d  o u t  n q u i c k  s e a r c h  f o r  

t ~ r t a i n  a q u a t i c  s n a i l s  t h a t  rrigilt be p o t e n t i a l  s c h i s t o s o ~ ~ e  c a r r i e r s .  

Ir. s d d i t i o n  t h e y  were shown o v a  a Medical  H:?;:lth F i e l d  U n i t .  
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A f t e r  s p e n d i n g  khe n e x t  we2irend i n  K u r ~ ~ a s i ,  t h e y  began 

~ v i n g  ao~t~rn t o  T a ~ o r a d i ,  s t a y i n g  two days  on t h e  way a t  Trestec? 

h e r e  t h e y  were shawn round t h e  A r i s t o n  Gold Mines (1929)  Ltd . .  

n t h e i r  a r r i v a l  a t  Tnkorad i  on Septer iber  2 5 t h  i t  w a s  found t h a t  

h e  s h i p ,  a n o t h s r  o r e  c a r r i e r  had b s e ?  de layed .  However t h e y  

e r e  shown sonle new f u c i i g a t i o n  techniques 7:nd a l s o  t3ken  t o  

c c r a  by t h e  Ghdnn Cocoa K3rketi: lg Eoard b e f o r e  f i n : ~ l l l y  zuibnrking 

3 t h e  S.S. Tynec~outh  nnd s . ; i l i n g  on October  l u t .  18 dzys  l a t e r  

hey l s n d e d  a t  Gravesend,  a f t e r  ,? vdry  ccr(,fort:2blz t r i p .  T h e i r  

r r i v a l  i n  London rfiarked t h e  2nd of t h e  E x p e d i t i o n .  

Z IZNT IFIC RE.FTfi,.TS --.". . . - 
It  is i.rnpossible t o  g i v e  a f u l l  ~ c o u n t  of t h e  s c i e n t i f i c  

,age and t h e  f c l l o w i n g  a r e  i n t e n d e d  rilerely t o  i n d i c a t e  3rk a t  t h i s  s " .  

t n t  l i n e s  of i nves t igc2 t i r7n  were at tel : . .pted.  

Where p o s s i b l e ,  probla~r is  were chosen  r e l a t e d  t o  t h e  

s i n  t o p i c ,  t h e  breakdown of  l e a f  l i t t e r .  

,. BOTANICAL VdORK 

The work, which w a s  c a r r i e d  ou t  by K.  Loach and F i s s  

L S t e v e n s ,  f a l l s  under t h r e e  h e a d i n g s : -  

i )  An i n v e s t i g i ~ t i o n  of t h e  n , o i s t u r e  c o n t e n t  of t h e  wood of 

s t a n d i n g  - t r e e s  producing  car , ,~ i .e rc ia l ly  v a l u a b l e  t in-her  . 
T h i s  work, undarfriken at; t h e  su6, ;est ion of F : r .  Levy, c o n s i s t e d  
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A f t e r  s p e n d i n g  t h e  n e x t  wesirend i n  K u c a s i ,  t h e y  began  

c .3ving aovzn t o  T a x o r a d i ,  stayin:;  two d a y s  on  t h e  l ~ a y  a t  T r e s t e z  

whsre  t h e y  were  s h m n  round  t h e  A r i s t o n  Gc ld  Mines  ( 1 3 2 9 )  L t d . .  

?n t h e i r  a r r i v a l  a t  T a k o r a d i  on S s p t e c b e r  2 5 t h  i t  was f ~ u n d  t h a t  

:he s h i p ,  a n o t h s r  o r e  c a r r i e r  had  b ~ c r  d e l a y e d .  However t h e y  

rere shijwn sorile new f u c , i g a t i o n  t e c h n i q u e s  rind a l s o  t a k e n  t o  

Accra  by t h e  Ghani~ Cocoa P;srke t i n g  B r ~ e r d  b e f o r e  f i . r ; : l i ly  eaibzriring 

: r ?  t h e  s. s .  T y n e r o u t h  nnd  s . ~ i l i n g  on O c t o b e r  1st. 18 d a y s  l a t e r  

:kny l z n d a d  a t  Gravesend ,  a f t e r  ..I v 2 r y  c c r ~ f o r t : r b l e  t r i p ,  T h e i r  

- - r r i v a l  i n  London n~arkecl t h e  sad of  t h e  Expe t l . i t ion .  

IZNT IFIC RE.F;,i,:TS .. - 
It  is i .mpossible  t o  g i v e  n f u l l  z c c o u n t  o f  t h e  s c i e n t i f i c  

r - r k  a t  t h i s  s-Lnge end t h a  f c l l o - f l i n g  ? r e  i n t e n d e d  r; ,erely t o  i n d i c a t e  

8 r ? t  lines of i n . ve s t i gz t i : n  were  i:tter:pted. 

'ahere  p o s s i b l i . ,  probl :?ms w e r e  c h o s e n  r e l a t e d  t o  t h e  

z: i n  t i p i c ,  t h e  bre:ikdo\wn cjf 1e;if  l i t t e r .  

A. BOTANICAL !?IORK 

The work ,  f ~ h i c l i  was c t l r r i e d  o u t  by K. Loach s n d  M i s s  

<. S t e v e n s ,  f a l l s  u n l e r  t h r e e  h e a d i n g s : -  

i )  An i n v e s t i g : ~ t i o n  o f  t h e  n . c i s t u r e  c o n t e n t  o f  t h e  wood of 

s t a n d i n g  t r e z s  prociucing c dr,,t,.erc i a l l y  v a l u a b l e  t i n -he r .  

T h i s  work,  u n d a r h k e n  at; t h e  s u g g z s t i o n  of  D,r. Levy,  c o n s i s t e d  
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3f t a k i n g  a s e r i c s  of s t a n d z r d  i n c r e ~ e n t  b o r i n g s  fror11 

t h e  b o l e s  o f  t r e e s  2nd  dctt.:-ri:ining t h e  r ~ l o i s t i r r e  c o n t e n t  

of t h e  wood co re r ;  t h u s  o b t a i n a d .  T e n  s p a c i a s  were  

i n v e s t  i g a t c d .  

ii) T h i s  s e c o n d  l i n e  o f  work hzd two s u b - d i v i s i o n s : -  

a )  12 n t . a s u r e = . e l ~ t  o f  t h a  ra te  of a i s a p p e a r a n c e  of 

l e a f  l i t t e r  froi,,  t h . ?  f o r e s t  f l o o r  i n  t h r e e  

c o n t r a s t e d .  c-i t a a  u i j i 1 1 , ~  t h e  111ethod d e v i s e d  by 

Bocock a n d  G i l b e r t  i. 2 .  n v$cie;hcd nriiour~t o f  

l e u f  l i t  t c r  was p l z c c d  i n  n y l o n  h a i r  n e t s  which  

were  d i s t r i b u t e d  o v e r  t h e  f o r e s t  f l o o r  i n  e a c h  

V- '  t h s  t h r e e  s i t e s .  A t  t h e  end of ou r  s t a y  

t L c  n e t s  w e r e  r a w e i g h c d  a n d  t h u s  a compar i son  

o f  t h e  r a t e s  o f  l e a f  l i t t e r  d i s a p p e a r a n c e  i n  

t h e  t h r z e  s i t e s  was o b t a i n z d .  

b )  Environr : ,entnl  f a c t o r s  t h a t  hxvc b e s r i n g  o n  t h e  

r a t e  o f  breakdown o f  Le2f l i t t e r  were  i n v i . s t i g a t e d .  

These  i n c l u d e d  ~ leasura r i i en t  o f  t h e  r a t e  o f  l e a f  f a l l ,  

s o i l  pH, s o i l  1 : io is ture  c o n t e n t ,  t en ;pe ru tu r e  i n  t h e  

l i t t e r  l a y e r s ,  a n d  c o u n t s  o f  s o i l  f u n g i  and  b2c te r i . a  

done o n  t h r e d  t y p e s  o f  Oxcid n u t r i e n t  ~ e d i a .  

V a l u a b l e  a s s i s t a n c e  a n d  f a c i l i t i e s  were ~ S t : > / i f i ~ d  

 fro^, S.L. U. S .  a n d  t h e  S p e c i a l i s t  Div i s io : i s  o f  t h e  

Ghana Depnrtfi-znt of A g r i c u l t u r e .  This works was 
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a c ~ n t i r i u c x t i i ? n  c:n6 e x t e n s i c n  cf t h a t  c a r r i e d  out by t h e  

1957 Ghana E x p o d i t i o n .  

i i ~ )  A s p e c i e s  l i s t  of an a r e a  c o c p l c t e l y  c l c a r e d  of  

v e g e t a t i o n  b y  l?<st y e s r t s  e x p e d i t i a n  was p r e p a r e d  i n  

c o n n e c t i o n  w i t h  s t u d i e s  of  f ~ r e s t  r e g e n e r a t i o n .  

2. SKY OI~iOLOGIC k L '.VO3K .- 

The ~n t i r . c l : : ~< : i c i . l  w,)rx f ,:rlr which A .  2 .  Kc-~Fl . le  arid 

J. T a y l o r  were  r e s p . j c s i j l e ,  c c ! n s l s t e d  ;f t w ~  p . : < r t ~ .  F i r s t l y ,  

s c o n t i n u n t i o n  of ? l z t t h a c s '  i r i ve s t i g : : t i sn  (Ghan?. E x p e d i t i o n ,  1957), 

5 f  t h e  physic.;l f a c t o r s  s f f z - c L i n g  i n s e c t  p e s t s  i n  s h i p s '  h o l d s ;  

t h i s  was carr-i.24 o u t  by ? : e v i i l e ,  c : s s i s t e d  by t h e  o t h s r  ~lerlibcrs 

~f t h e  $ a r t y ,  e11d w i l l  b e  pub l i shec?  .-:u :i s e ; ? : ~ r , . ~ t e  r e p o r t .  

011 F: . - r r ivel  i n  Ghstncl, ento1,:ologis ts  ~ ~ ~ ~ c i o  e x t e n s i v e  

z o l l e c t i o n s  c o c p r i s i n g  e c s t  orders o f  i n s e c t s ,  c s p e c l  A l y  

' c u t t e r  f l i e s  and  c l r a g o n f l i o s .  T h i s  r.::iteri:?l i s  bi . ing i d e n t i f i e d  

ec.3 l i s t s  compi l ed  f o r  t h c  3 o S i r i  Forsst S e s e r v e  d i s t r i c t .  

S c i e n t i f i c  work c l s o  i n c l u d e d  s t u d i e s  c>f g r e g ~ r i n u s  behnviour  

I n  z n t s  anti rl!ound s t r u c t u r e  c f  terr : . i tes .  

3. FAHASITOLOGICBL WORK - -- 
&tween  t h e r f ~ ,  t h s  p n r n s i t  o l o g i s  ts h a n d l e d  F- c o n s i d e r a b l e  

- ,- -.,unt - of t h e  : ~ d n : i n i s t r a t i o n .  Z o n s e q - ~ z e n t l y  t h e y  tend<;.(: t o  work 

L x d e p e n d a n t l y ,  coo .pern t  ing o n l y  as  ti!i.? p c r r c i t t e d .  
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J. J o n e s  

A1 though  unde r  tnrinf; ;  2 oH,e g s n c r a l  c o l l e c t i n g  t h e  

p r i n c i p l e  t:~s.i~ was t o  o b t a i n  a c i n e - f i l ~  r e c o r d  o f  t h e  E x p e d i t i o n .  

T h i s  was done u s i n g  :I lbr;;::.. Bell-Iiowi.11 cine-cc?ll:.iern. a n d  Kodachrone 

c o l o u r  f  i:Ln. Thz :.~lrr!ost con t i r i uous  c o v e r  of  c l o u d  c o n s i d e r a b l y  

l i ~ i t e d  t h e  t i ~ i e  for f i l ~ ; ~ i n g p  a n d  c r e z t e u  s a v e r a l  t e c h n i c a l  

p r o b l e n s .  

3.F. S t u r r o c k  -- 
s )  A n  a t t e m p t  w c l s  ;;lade ti? f:ir~ci e f f e c t  o f  e x p o s u r e  t o  s u n l i g h t  

sn t h e  p o p u l a t i o n s  of n e ~ a t ; c , d i . s  i n  t l ic  s a i l .  V ~ r y i r i g  d e g r e e s  o f  

e x p o s u r e  were  o b t a i n e d  w i t h  : : l .ul . . i : r~i~ii .  screens o v e r  a denuded 

-.Tea of  t h e  c1z: ; r ing ( s e e  Botanicirl.1 Work i i i ) .  Sarilples were  

- 2 l l e c t e d  d a i l y  x i d  t h e  r l exn todes  e x t r a c t e d  f o r  p r e s e r v a t i o n  

-7 t h e  Baerlnann technique, 

r 1 C o l l e c t i o r l  o f  ayu : i t i c  :;na:i.ls f o r  D r .  C e l l .  Wrigh t  o f  t h e  

3 r i t i s l i  xuseu~; ,  t o  i n d i c a t e  t l~ :?  d i s t r i b u t i o n  o f  p o t c n . t i a 1  B i t h a r z i a  

r - z r i e r s .  

: C o l l e c t i o n  of  e a r t h w o r ~ : ~ ~ .  

I I - G e n e r a l  c o l ' l e c t i n g  of p a r a s i t e s  f r o m  any anirr ,a ls  t h a t  c o u l d  

r ?  o b t a i n e d .  

- .  
. . . . Webste r  

' A q u a n t i t a t i v e  exal;:inr;ticl; w c i s  riiade of t h e  lc2f l i t  L.::L- _:11;1 

r . li f o r  f r e e - l i v i n g  neu,a tod?s .  The :;::~r,le a r e m  were  i;:i?;s l i g a t e d  

-.E t h o s e  u s e d  by t h e  b o t a n i s t s  and  s o  i t  i s  hoped t h 2 t  sor,.e 



c o r r e l a t i o n  w i l l  be shown bctws,:a t h e  a c t i o n  o f  t h e  f u n g i ,  

b a c t e r i a  2nd neff ia todas  i n  t h c  breaic-down of  t h e  l e a f  l i t t e r .  

b )  Sor::e tilile w a s  s p e n t  a s s i s t i n g  i n  ri;aking t h s  c o l i e c t i o n  of  

s n a i l s  f o r  t h e  B r i t i s h  Fuseuc .  

c )  A g e n e r n l  c o l L e c t i o n  of  j ? a r ~ ~ s i t c s  w r , s  o a d e  frorr, s r nn l l  i.~z~~r!.zls, 

r e p t i l e s  a n d  a ~ ~ p h i b i a .  
I 

TFtUSURER ' S iiEPC).2!:' -- -- 
The E x p e d i t i o n  T r c z s u r e r  a c t e d  a s  :-i l i a i s o n  o f f i c e r  

? tween  t h e  E x p e d i t i o n  and  t h e  E x p l o r n t i o n  E o x d  T r e a s u r s r ,  

--. F.W.G. Ann:>:; .;and :3 lsv  kspt : . ~ n  acci;unt; o f  t h e  c a s h  h a n d l e d  

t - -  :he E x p e d i t i c ; ,  

A l l  K ! s jo r  e x p a n s e s  i n c u r r e d  i n  Eng l and  were  p a i d  

y by t h e  E x p l o r a t i o n  Bo:ird f ronl  t h e  E x p e d i t i a n  f u n d s ,  b u t  

a.- ::._=rest o f  S10 w a s  made a v a i l a b l e  t o  c o v e r  pct 'cy  e x p e n s e s  u n t i l  

c ' t  --rrival i n  Glinna. 

B e f o r e  l e a v i n g  f o r  Ghana z r r n n g ~ m e n t s  were  mads t h r o u g h  

l ~ r a t i o n  Board f o r  t h e  i n s u r a n c e  o f  t h a  rncnibers of t h e  

; - ~ : l : n  a g a i n s t  a c c i d e n t  and d i s e a s e ,  a n d  a l s o  f o r  t h z  l ; ; r i .~?znce 

t r: -: 3-lipment a n d  c e r t a i n  p e r s o n a l  baggage .  F u r t h e r ,  ni-:r,~ngernents 

t h e  t r a n s f e r e n c e  o f  2300 t o  t h c  U 2 n k  of !'::>s!; ;"ica 

a r e  .z j o i n t  a c c a u n t  1 ~ 1 ~ 3 s  opened  f G;- t h e  E:::'? ..--'.:..:.i Ln 

-' ?.P. S t u r r o c k  ai:d J . N .  Vilebst,?r. 
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Z x p l o r a t i u n  Board Grant  
P e r s o n a l  C o n t r i b u t i o n s .  7 @ S30 

* R e c e i p t s  f rom O r g a n i s a t i o n s  o u t s i d e  
t h e  C o l l e a e  

F.  H i l l s  & Sons  5 0 0  
L. Rose & Co. 1 0  10 0 
%aria Cocoa N a r k e t i n g  Board 50 0 0 - ,ocoa,  C h o c o l a t e  & C o n f e c t i o n a r y  

A l l i a n c e  1 5 0  0 0  
T n i l e v e r  50 0  0 
::iger i a n  Produce  ivtsrlre t i n g  C G .  75 0 0 

560 7 8 
P;=. 2 ' iography e  t c  . 23 7 4 

66 5 2 
? s n s e s  i n  Ghana & T r a n s f e r  c o ~ t s  2 0 5 - 

f o r  pnynicnt of  r e t u r n  f a r e s  95 0  0  
f o r  c o s t  o f  r e p o r t  & f i l m  35 0  0  

," x , s d  
R e c e i p t s  1 , 0 5 0  10 0  
Expenses 1 , 0 4 9  0 7 

Balance el 9 5 
L i n e s  L t d . ,  p rovided  one f r e e  r e k u r g  



HEALTH CONSIDERATIONS 

T r o p i c a l  c o n d i t i o n s  n e c e s s i t a t e  s p e c i a l  p r e c a u t i o n s  

a g a i n s t  d i s e a s e ,  b e s i d e s  t h e  norrtial r r~ed ica l  s u p p l i e s  r e q u i r e d  by 

any  e x p e d i t i o n .  The W i n i s t r y  o f  H e a l t h  i n f o r x e d  u s  t h a t  v a c c i n a t i o n  

a g a i n s t  s m a l l p o x  and  i n n o c u l a t i o n  a g a i n s t  Yellow Feve r  were 

e s s e n t i a l ,  and  t h o s e  a g a i n s t  c h o l e r a ,  t y p h o i d  and  t e t a n u s  were 

recomn~ended tl iough n o t  con,pulscry.  

I n  t h e  L i g h t  o f  p r e s a n t  c o n d i t i o n s  i n  Ghana i t  w a s  d e c i d e d  

t o  have v a c c i n a t i o n s  ag,2ir is t  po l ion , , ye l i t i s .  The Lvndon Schoo l  of  

Hygiene 2nd T r o p i c a l  Medicine was .:ippro:lciled and t h e  v a c c i n e  

e v e n t u a l l y  o b t a i n e d  t h r d u g h  t h e  Coaaonweal th  R e l a t i o n s  O f f i c e .  

A s  p ro ;7 l ly lac t ic  t r e a t m e n t  f o r  n a l a r i ? . ,  f o u r  members of  t h e  

p a r t y  u s e d  P a l u d r i n  and  t h r e e  C h l o r o q u i n e  P h ~ s p h a t e .  

Our h e a l t h  i n  Ghana w&s q u i t e  s a t i s f : ~ c t o r y  u n t i l  t h e  l a s t  

f o r t n i g h t  i n  t h e  f o r e s t .  Froni tk1i.n u n t i l  t h e  t inie of l e a v i n g ,  some 

members s u f f e r e d  fron! a t t a c x s  !jf di:;r.rhoe.? l a s t i n g   fro^ two t o  f o u r  

days.  A n t i - a c i d  3.nd a s t r i n g e n t  t a b l e t s  a p p e a r e d  t o  c n r e  i t .  The re  

was no r e a l  s u g , < e s t i ~ n  o f  d y s e n t r y ,  b u t  i n  some ces6.s a dose  cf 

Su lphurne  t h a z i n e  was taKen as a p r e c a u t i o n .  

T a y l o r  began t o  s u f f e r  frori, c o n t i n u a l  abdominal p a i n s  i n  

t h e  s tomach  r e g i o n  which d i d  n o t  r e s p o n d  t o  the above izseatnAea. t .  

E v e n t u a l l y  h e  v i s i t e d  Kurnasi C e n t r a l  Has~;i.ta.l.,  b u t  tL: ::i.ri,;.::;sis 

of worms o r  l i v e r f l u k e  was dub ious .  On a r r i v a l  i n  Z:?glan,i. he w a s  

found t o  have a Duodeilal u l c e r .  ~ l l  r,:c.mbri.s of thc; ' p s y t y  wdre a d v i s e d ,  

on  t h e i r  r e t u r n ,  t o  have  a tho rough  checK-up a t  t h e  London Schoo l  of  

Hygiene a n d  T r o p i c a l  Medicine.  

I 



AC KNO 3LEDGEMENT S  

The E x p e d i t i a n  i s  i n d e b t e d  t o  t h e  f o l l o w i n g  f o r  t h e i r  

h e l p ,  w i t h o u t  which t h e  whcle v e n t u r e  would have been i f i p o s s i b l e .  

A. For  Advice on a l l  ~ ! , a t t e r s : -  

The I n l p e r i a l  C o l l e g e  E x p l o r a t i o n  Board,  e s p e c i a l l y  pir. E. 
F a i r h u r s t ,  P r o f .  R.R.  Bewer and K r .  P.F. T a y l o r .  

The merf~bers of t h e  1957 Ghana E x p e d i t i o n .  

B. For  S p e c i a l  Advice ,  fissis t . ~ n c e  and F a c i l i t i e s :  - 
Nesors .  kfr ic ,? ,  l?JoL>ds Ltd.  
N r e  F.'!i. G. Arsnas ,.3f t h e  1 n ; p e r i a l  C,,llc,?e Finance  Department.  
The B r i t i s h  19useun ( N a t u r a l  H i s t o r y )  e o p e c i a l l y  D r .  C .A. Wright.  
The F o r e s t r y  Dept.  2f Sh;:~n2, c s p e c i n l l g  l f r .  J .G.  E l l i s  and 

P'ir. 5. Wheelari. 
K i s s  Falkingn.?r.: of the 1::lperial C o l l e g e  S u p p l i e s  nep t .  
I m p e r i a l  C o l l e g e  Botany ::nd Zoology D e p a r t a e n t s  e s p e c i a l l y  

D r .  'iA1.F. J e p s g n  ;.^nc! W r .  J. Levy. 
D r .  C.D. Johnson of t h e  West A f r i c a n  Cocos Research  I n s t i t u t e .  
W r ,  T. Jones  :3f t h e  Wcst A f r i c a n  Ti r ;  be r  I3or.r Research  Uni t .  
The Mini.strjr of  A ~ ; r i c u l t u r e ,  F i s h e r i e s  and  'Foad ( I n f e s t a t i o n  

D i v i s i o n )  a t  To lwor th  and L i v e r p o k > l .  
The Nature  Conssrvancy.  
The P e s t  I n f e s t a t i a n  L a b s r a t o r y  ( s l o u g h )  D.S.I.R. 
K r .  J. Ra.vinsley of the Ghana C o c . ~ a  Y n r k e t i n g  Board. 
Tha A g r i c u l t u r e  Dept . ,  Ghan2 ( S o i l  and Lnnd Use Survey Div . )  

e s p e c i a l l y  P r  . H. Brans.er, 
N r .  Woadall  of t h e  Londor~ Sct1o:~l  of Hygiene and T r o p i c a l  E s d i c i n e .  

S p e c i a l  melltion tirust b e  a a d c  o f  D r .  W.F. Jepson,  whose 
t i f i e l y  etlcourageiiient u ~ d o u b t e d l y  preventec!  t h a  ' a i l u r e  of t h e  
E x p e d i t i o n ;  and  of  Nr. Tecwyn Jones and h i s  w i f e  aha  looked 
a f t e r  u s  s o  a d n ~ i r a b l y  d u r i n g  mr s t a y  i n  Gilans. 'There a r e  
o b v i o u s l y  many o t h e r  peop le  a ;~hm we canno t  rr,enti.on by nanle, 
whose p a r t s ,  though sfiiall, e n s u r e d  t h e  s u c c e s s  of t h e  E x p e d i t i o n  
and  t o  whon we a r e  e x t r e n e l y  g r a t e f u l .  

c. For  F i n a n c i a l  A id  

F. H i l l s  & Sons 
L. Rose & Co. Ltil. 
Ghana Cocoa Mnrke t i n g  i33ard..  
Cocoa, C h o c o l a t e  & C ~ n f  ec  t i g n a - y  A l L i c n c ~ .  
U n i l e v e r .  
N i g e r i a n  Produce N e r k e t i n g  Co. Ltd.  



D. T r a n s p o r t  

The B u r n e t t  S teanish ip  Co. L5d. 
E l d e r  Denps t e r  L i n e s  Ltd .  
M r .  icennedy of  t h e  B r i t i s h  Aluminiun; Co. Ltd .  
The L i v e r  poo l  Warehousing Co. Ltd .  

E. S u p p l i e s  of Food: -  ( f r e e  of c h a r g e  o r  a t  r e d u c e d  p r i c e s )  

B a t c h e l o r s  Peas  Ltd.  
Carr & Co. L td .  
C e r e b o s  Ltd .  
C h i v e r s  and s o n s  Ltd .  
Hun t l ey  bc P~ilrr!er L td .  
Anglo-Swiss F o ~ d  P r o d u c t s  Ltd.  
Nachonochie Bros. Ltd.  
Mazawclttee Tea  Co. Lt t l .  
McDougalls L td .  
M i n i s t r y  of A g r i c u l t u r e ,  F i s h e r i e s  and Food (flbeildeen) 
James P a s c a l 1  Ltd .  
Quaker  O a t s  L td .  
S c o t t s  P o r r i d g e  O s t s  L td .  
T a t e  a n d  Ly le  Ltd .  
A Wander Ltd .  

F. G e n e r a l  Si?.;yr,lies: - 
J. Bibby & Sons Ltd.  
B r i t i s h  Visqueen  Ltd .  
C e l l o n  Ltd .  
Kodak Ltd .  
Marks and  Spence r  Ltd.  
0x0 L td .  
Paper  Goods M?.nufac t u r i n g  Co. L td .  
Ro lex  Paper  Co. Ltd .  
Vidor  Ltd .  
Winsor a n d  Newton Ltd.  

5. Medica l  S u p p l i e s : -  

Boo t s  Pure Drug Co. Ltd.  ' l ~ , e d i c a l  S t o r e s  Pha rn iaceu t i ca l  D i v i s i o n  I. C .  I. ) 
N e s s r s .  A l l e n  and  Hanburys - anti-snakebite s e r u a  and s y r i n g e s .  




