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OBSERVATIONS ON THE ECOLOGY OF THE LAND 
AND FRESHWATER MOLLUSCA OF NORTH-EAST 

TANGANYIKA 

By Bernard Verdcourt.

(E A ST  A FR IC A N  A G RICU LTU RE A N D  FO R ESTR Y  RESEARCH
ORG A N IZA TIO N )

1. Introduction

T he collections on w hich these o bserva tions a re  la rg e ly  based  w ere 
m ade  by  the  w rite r  du rin g  1949-50 w h ils t resid ing  a t  Amani- A p a rt from  
m a te r ia l co llected  b y  Dr. P feiffer in  1937 a n d  Mr. Loveridge in  1928 little  
w ou ld  ap p ear to  have been  collected  since  A lfred  C raven  (1880), and 
L eopold  C onrad t (1891) v is ited  the  U sam baras. M ollusca have been  col­
lec ted  in  o th er areas in  th e  d is tric t by  tra v e lle rs  and  expeditions, m ostly  
w h ils t on th e ir  w ay  to destinations fu r th e r  in land . V on M artens (1898)1 
lis ts  th ese  records in  w ha t is s till the  on ly  w o rk  w hich deals in  a general 
w ay  w ith  th e  m ollusca of E ast A frica. T h e  G erm ans d u rin g  th e ir  s tay  a t 
th e  A m an i research  s ta tio n  a t  the  beg in n in g  of th e  cen tu ry  appear to  have 
pa id  no a tten tio n  a t  a ll to  th e  snails of th e  d is tric t a lthough  m any  of the  
o th e r g roups w ere studied . The S jö s te d t exped ition  collected  several 
species in  Tanga, and  K orogw e on its  w a y  to  K ilim an ja ro  and  M eru 
(D ’A illy  1910).2 A few  m ore re su lts  of th e  collecting  by  casual collectors 
a re  rep o rted  on by  F. H aas (1936).3 I t  seem s w o rth w h ile  th e re fo re  to p u t 
on reco rd  th ese  p resen t observations. U n fo rtu n a te ly  m an y  years will 
e lapse before  the  p resen t m a te ria l is w o rk ed  ou t and  th e  n ew  species des­
cribed. M uch of th e  m a te ria l w as co llec ted  in  sp irit a f te r  b e ing  drow ned 
o u ts tre tch ed , an d  deta iled  anatom ica l s tu d ies  a re  to  be m ade. V ery  few  
of th e  snails and  slugs of th e  d is tric t hav e  e v e r  h ad  even  a  cu rso ry  exam i­
n a tio n  m ade of th e ir  anatom y. P rec ise  specific iden tifications a re  n o t how ­
ev e r necessary  in  o rder to  give a g en era l p ic tu re  of the  m olluscan  ecology 
of th e  d is tric t. This p resen t p ap e r w ill, i t  is hoped, p rovide a background 
to  th e  fu tu re  system atic  w ork  aris ing  from  th e  collection an d  w ill provide 
h a b ita t  deta ils  so o ften  om itted  from  descrip tions of species. The m ateria l 
is be ing  stu d ied  by the  la te  Dr. P feiffer in  con junction  w ith  the  Sencken- 
b e rg  M useum , D r. J . B eq u aert of H a rv a rd  College, U.S.A., an d  H. W atson, 
Esq., of C am bridge, England.

2 . Physical Features and Vegetation of the Area

T he sketch  m ap (Fig. 1) ind icates th e  position  of th e  localities m en­
tioned . T he m ajo r p a r t of th e  a rea  is occupied b y  th e  U sam bara  M oun­
ta ins, an  ex ce llen t account of th e  synecology of w hich  h as  been  g iven  by 
R. E. M oreau  (1935).4 I t  is th e re fo re  only  necessary  to ou tline  briefly  the 
g en e ra l fe a tu res  of th e  reg ion  a f te r  w hich  th e  in d iv id u a l h ab ita ts  s tud ied  
are  described  in  g rea te r detail. U sam bara  consists m ain ly  of tw o por-
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tions, th e  E ast and  the  W est, separa ted  b y  the va lley  th ro u g h  w hich runs 
th e  R. L w engera . T he easte rn  p o rtion  r is e s  in  one place to  4,900ft. b u t the 
m a jo rity  of th e  ridges lie betw een  3,000 a n d  4,000ft. T he w este rn  portion  
on th e  o th e r h an d  contains ridges of w e ll o v e r  7,000ft. in  a ltitu d e , the  divid­
ing  valley , a fa u lt trough, being ap p ro x im a te ly  1,000ft. in  a ltitu d e . The 
an n u a l ra in fa ll, approx im ately  40” a t  th e  coast and  s lig h tly  less fu r th e r 
in land , rises to abou t 80” a t  Am ani. I t  d ro p s  again  to 30-40” in the  L w en­
g era  valley , b u t rises steep ly  to 50/95” on th e  ea s te rn  scarp  of the  w estern  
b lock. A n o th er drop to below  40” o ccu rs  in  the cen tre  of the  w estern  
p la tea u  fo llow ed  b y  a rise to 60” a t  th e  w e s te rn  edge. This ra in fa ll falls 
m o stly  in  tw o periods, the long ra in s fro m  M arch u n til  M ay or June 
an d  th e  sh o rt ra in s from  N ovem ber to  D ecem ber. T he ra in fa ll in  the 
rem a in in g  m onths is u sually  below  4” p e r  m onth  a t  A m ani, the  d riest 
m o n ths being  Ja n u a ry  and Ju ly . In  th e  m ountains the  dem arcation  be­
tw ee n  th e  periods is no t alw ays sharp  a n d  du rin g  1950 the  period  betw een  
th e  tw o  ra in s  w as m ostly  cold and  w e t w i th  only  a v ery  sh o rt d ry  period. 
T he te m p e ra tu re  a t  th e  coast varies fro m  17° -35° C (m ean  25°) th is being 
the  ex trem e an n u a l range y e t recorded. A t A m ani th is range  is 9.5°-32.3° 
(m ean  20°) and a t  Lushoto 2.8° — 30.5° (m ea n  17°). G round  frosts a re  re ­
corded fo r the areas above 5.000ft. an d  te m p e ra tu re s  as low  as -3° have been 
reco rd ed  a t  the  N.W. edge of the  W. U sam baras. The m ean an n u a l hum i­
d ity  a t  A m ani is 84% (though i t  does d ro p  to 60% outside the  fo rest and 
to  70% in  the  fo rest) and  rises to 90%. T h is  corresponds to  a m ean annual 
sa tu ra tio n  deficit of 2.8 gm s/cub . m etre , a figure of m uch m ore significance 
from  th e  biological p o in t of view . H eav y  dew s and m ists a re  of very  fre ­
q u en t occurrence. E lsew here in  the  a re a  u n d e r  consideration  the  clim ate 
is eq u a lly  hum id  on the easte rn  edge of th e  W. U sam baras, b u t becomes 
less an d  less h um id  in  the w este rn  edge o f the  w este rn  p la teau , the  m iddle 
of th e  w este rn  p la teau , and  the  coast re sp ec tiv e ly  and is finally  least hum id 
in  th e  L w en g era  valley.

The geology of th e  area has been  b rie f ly  sum m arised  b y  M ilne (1936).5 
T he solid  geology does n o t affect the  eco logy of the  M ollusca save w here the 
ou tcrops a re  bare. The m ountains a re  ch iefly  form ed of gneiss rocks w hich 
v a ry  from  basic to acidic in  ch a rac te r a n d  the surface deposits a re  reddish  
or lig h t b ro w n  and  techn ically  ca lled  lo am s b u t to th e  lay  eye th ey  are 
d is tin c tly  clayey  in  tex tu re . T hese d ep o sits  a re  p redom inan tly  acidic and 
low  in  calcium  content, two factors of su p rem e im portance in m olluscan 
ecology. B lack  soils occur in  the valley  b o ttom s of the  foothills. N earer 
th e  coast th e  u n d erly in g  rocks a re  m a in ly  Ju rassic  an d  C retaceous w ith  
over-ly ing  sands and  gravels. The soils v a ry  from  acidic to calcareous a t 
the  su rface  and  are  m ain ly  clays and  red  ea rth s . A flat s tr ip  bo rdering  the  
coast is again  d ifferent, consisting of red  e a rth s  on outcrops of coral lim e ­
stone, sandy  red  ea rth s  on the  low  ridges, a n d  a widespread' com plex of pale 
sands an d  b lackish  sandy  clays. The top  layers in  th e  fo rested  areas are 
covered  w ith  hum us (often  of v e ry  l im ite d  thickness) an d  decaying leafy  
debris.

T he aq u a tic  env ironm ents in  th e  a re a  are  p redom inan tly  lotie. Ponds 
are  in fre q u en t and  swamp:/. S w am ps o ccu r in  m any  of th e  low lands of 
th e  U sam baras an d  its  foothills and  also bordering  the R. Pangani. The 
s tream s an d  rivers  a re  sw ift and ru sh  o v e r  rocky beds, b u t becom e slow er 
riv e rs  in  the  coastal areas.
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The U sam baras w ere once covered w ith  everg reen  forest. M any 
clearings have been  m ade and  su b sera l com m unities have developed, 
w h ere  na tiv e  cu ltivations have n o t fo llow ed  the  clearing  o r have been 
abandoned. G rasslands liab le  to ñ rin g  occur on  the  w este rn  edge of the 
E. U sam baras and  on th e  w e ste rn  p la teau . The foothills and  m uch  of the 
coastal b e lt w ere once covered w ith  a d rie r  fo rest b u t a g rea t deal of this has 
b een  en tire ly  rem oved  an d  the  lan d  is now  used  fo r ag ricu ltu ra l purposes. 
S isal p lan ta tio n s  occupy a considerable p o rtio n  of the  flat country . W ood­
ed g rassland  now  occurs in  the  coastal b e lt w ith  sm all fo rest patches. 
E u r th e r  in lan d  bu sh lan d  an d  th ick e t occur. S ou th  of the  ra ilw ay  m uch 
of the  co u n try  is covered w ith  v ege ta tion  w hich  is in te rm ed ia te  betw een  
w oodland and  b u sh lan d  w ith  islands of open forest.

3 . Ecology o f the Mollusca

'ín tem p era te  c lim ates’ m ollusca do n o t form  associations of a specific 
ch arac te r w ith  one an o th er or w ith  o th er an im als and p lan ts  and  th ere  is 
l i tt le  e lem ent of com petition. A p p aren t associations a re  due to  the  com­
p onen ts having  a lik in g  fo r th e  sam e conditions. The d istrib u tio n  of the 
M ollusca depends m ore on clim ate, lim e, and  h is to ry  th an  i t  does on the 
presence or absence of ce rta in  foods or p lan ts. Soil s tru c tu re  is also of 
im portance, loose m ossy debris an d  a l i t te r  of sticks on a porous soil p ro­
v id ing  the  nooks and  crann ies necessary. B ritish  conchologists know  very  
w ell th a t  it  is im possible to  be abso lu te ly  dogm atic abou t th e  h ab ita t 
w hich  a p a r tic u la r  sna il favours. Species w hich  appear to  be confined to 
one type of h ab ita t sooner o r la te r  tu rn  up  in  q u ite  a d iffe ren t one 
a lthough  not freq u en tly  enough to re n d e r generalisations com pletely 
valueless. M icrogeology an d  m icroc lim ates have a good deal to do w ith  
d is trib u tio n  and  v e ry  o ften  w h a t m ay  m acroscopically  ap p ear to a hum an  
as being  a to ta lly  d iffe ren t so rt of h a b ita t m ay  w ell be v e ry  close indeed 
to  an o th er from  the  po in t of v iew  of a sm all anim al. T he age of the 
h a b ita t  is ce rta in ly  of v e ry  g re a t im portance. M ollusca are  v ery  slow  in ­
deed to colonise new  areas. S u b sera l p lan t com m unities a re  th e re fo re  no t 
su itab le  h ab ita ts  un less th e  d estru c tio n  of the  o rig inal vegeta tion  has been 
ca rried  ou t in  such a w ay as no t to d istu rb  th e  g round  to any  ex ten t and the 
re su ltin g  subsere offers conditions approx im ating  to the prisere.

In  T ropical A frica the  fac t th a t  a large p rop o rtio n  of the  m olluscan 
fau n a  com prises carn ivorous form s (chiefly S trep taxidae)  is an  added 
facto r of little  im portance in  tem p era te  countries. C erta in  species form, 
p redato r-host re la tionsh ips and  com petition  resu lts. On the  w hole how ever 
it seem s th a t the  conditions of im portance in  the  h a b ita t are m uch  the 
sam e as in  E ngland . W ith in  th e  a rea  u n d er consideration  no species has 
becom e an th ropophile  to th e  e x te n t of, say, L im a x  fla vu s  L., b u t the  large 
U rocyclid  slugs com m on a t  A m ani have becom e adap ted  to liv ing  in  w aste 
places, gardens and  clearings. A chatinae  a re  also to be found  in  p lan ta- 
tons b u t are n o t a  p est such as th ey  are  in o th e r countries w here  th ey  have 
been  in troduced . W ith  th e  excep tion  of E dentu lina  a ffin is  B ttgr., a large 
rapacious snail w hich  p reys on U rocyclidae  and  A chatinae  and  is obvious­
ly  fo llow ing th e ir  increasing  ad ap ta tio n  to m an  m ade hab ita ts , none of the 
o th er fo rest snails has been  found  liv ing  in  p lan ta tio n s and  gardens and 
th ey  are  absen t from  those p a rts  o f th e  fo rest w hich have been  thoroughly
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disturbed . W hen the  d istu rbance to the g round  lay e r has no t been  u n i­
form ly  ex tensive m any  species surv ive u n d e r debris, as is the  case in  p a rts  
of the  conifer p lan ta tio n s  on Mt. Bornole. Wide areas  of the fo rest have 
no m ollusc popu lation  le f t how ever.

As in  tem p era te  reg ions few  species e a t  g reen  leaves b u t chiefly sub­
sist on decaying m a tte r  in  th e  g round  debris. T his also applies to  the' 
A chatinae  and  slugs w hich  how ever a re  no t averse to green food. 
L edou lxia  has been  observed  feeding  on faeces of o th er in v e rteb ra te s  on 
leaves and  m any  of the  snails u n d o u b ted ly  act as scavengers in  th is  m an­
ner. W ood has been  found  in  the  in tes tin e  con ten ts  of V eronicella  and 
Thapsia  w hich  o ften  live u n d e r logs b u t th is  is ingested  p resu m ab ly  along 
w ith  m inu te  p lan ts  g row ing  on it. The S trep ta x id a e  a re  en tire ly  carni­
vorous so fa r  as is know n. F ro m  observations m ade on the  stom ach con­
ten ts  i t  w ould  seem  th a t  th ey  live on o th e r m ollusca en tire ly . Such re­
m ains a re  difficult to  d istingu ish  un less a ra d u la  happens to be p resen  c in  
th e  contents. The few7 cases of ac tu a l feed ing  observed in  th e  field seem  
to ind icate  th a t som e of the  p red ato rs  have p references. E dentu lina  
a ffin is  has only been  observed  feed ing  on large U rocyclid  slugs of one o r 
tw o species, w hereas th e  sm alle r E. oleacea  F u lto n  seem s to  fav o u r juve 
n ile  A chatinae. E. a ffin is  is h ow ever k n o w n  to be an  enem y of Achatinae  
an d  has been in troduced  in to  areas to  com bat them . The observed  p re fe r­
ence is th ere fo re  p erh ap s illu so ry  o r local. The sm aller G ulellae  have 
been  observed to a ttack  o th er snails in  cap tiv ity , b u t since som e have been 
found to be rem ark ab ly  com m on in  soil fu ll  of the  w eath ered  pelle ts of 
H yra x  dung it  is possible th a t  th ey  m ay e a t such m ateria l.

B irds and  rep tiles  a re  enem ies of M ollusca b u t on ly  certa in  species (e.g. 
the  M onitor Varanus n ilo ticus  (L.) an d  the  Dove Aplopelia) show  any  
m arked  p reference fo r them . T he ‘S ia fu ’ an ts w ill destroy  alm ost any 
liv ing  th in g  w hich th e y  encoun te r. On one occasion a sm all b ro w n  larvai 
M antis w as observed in  th e  ac t of feed ing  on a sm all slug b u t how  often  
th is rem ark ab le  fe a t takes p lace is no t know n. No references to  M antis 
ea ting  such  th ings have been  discovered anyw here . Som e of th e  rapaci­
ous snails in the  a rea  have v e ry  b rig h tly  coloured bodies b u t w h e th e r this 
is a w arn in g  coloration  canno t be decided  w ith o u t fu r th e r  observations, 
fo r instance G ulella U sam barica  (Cn.) a n d  some of th e  m in u te  Gulellae 
have b rig h t sca rle t ten tac les. G onaxis craveni (Sm.) has a p in k  body 
and  G. vosseleri T h ie le  has verm ilio n  ten tac le s  an d  a broad  verm ilion 
s trip e  on the  back of its  o th erw ise  g rey  body. E dentu lina  obesa  (Taylor) 
and  E. oleacea F u lto n  have b r ig h t g reen  bodies.

The snail fau n a  of T rop ica l A frica is charac te rised  by th e  p reponder­
ance of rapacious types (S trep ta x id a e ) an d  the  presence of the  d istinctive 
A chaiin idae  and  th e  Uronyctidae. T he a re a  un d er rev iew  fa lls  w ith in  the 
“E ast A frican  R egion” (as defined by  H. P ilsb ry ) and th is  is characterised  
by the  occurrence of tru e  H elicidae, re g u la r  helicoid S trep tax idae  and cer­
ta in  genera  of th e  opercu la te  Pom atiasidae. T hroughout T ropical A frica 
th e re  is a m ark ed  p o v erty  of m ollusca com pared  w ith  o th er tro p ica l coun­
tries. L iv ing  m olluscs a re  n o t m uch  in  evidence in  the  forests. This has 
been a ttr ib u te d  to  th e  fac t th a t  th ey  are  la rg e ly  n octu rna l b u t the  w rite r  
has found  G onaxis, E den tu lina , A chatina , Veronicella, and m any  of the 
o th er genera  of snails and  slugs to  be q u ite  as active du rin g  th e  day  as they  
are  a t  night.
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I t  is possible to  generalise  to a ce rta in  e x ten t abou t th e  d istribu tion  
of th e  snails an d  slugs of the a rea  u n d er rev iew  and  th e  fo llow ing  account 
is based on b o th  th e  w rite r ’s collecting an d  the  p u b lished  records, together 
w ith  som e m a te ria l sen t fo r exam ination . I t  is no t possible to  rig id ly  
define reg ions w ith in  th e  a rea  w h ich  are  charac te rised  by  definite m ollusca 
b u t th ree  areas, (a) 0-2,500ft., (b) 2,500ft.—4,000ft. and  (c) 5,000ft —7.000ft. 
are fa ir ly  n a tu ra l. T hey  rough ly  correspond w ith  d ry  low land  evergreen  
forest, in te rm ed ia te  ev erg reen  ra in  fo rest, and d ry  up land  ev erg reen  forest.

Freshw ater an d  B rackish  w ater species«—
T he m angrove sw am ps are dom in ated  by  P otam ides decollatus  (Brug), 

and  D ’A illy2 records Lanistes purpureus  Jo n as as being  com m on. In  B rita in  
m em bers of the  A ssim ineidae, H ydrob iidae, an d  Ellobiidae  occur in  b rack ­
ish w a te r h ab ita ts , an d  th ro u g h o u t th e  w orld  th e re  a re  m ollusca w hich 
have becom e ad ap ted  to  these  places. In  th e  tropics C erithiidae  and 
M elaniidae  a re  th e  m ain  form s involved an d  a single species u su a lly  p re ­
dom inates, o ften  o ccu rring  in  v as t num bers. W here th e  m angrove form a­
tions a re  n a rro w  such  as a t  M om basa th e y  are  chiefly in h ab ited  b y  litto ra l 
and  sh a llo w -w ater m arin e  species, such as N erita  ornata  Sow, and  Nassa 
coronata  Bgt.

T he fre sh w a te r  species are m ost ab u n d a n t in  the  coastal p la in  and  the 
fo llow ing  g en e ra  occur in  th e  area, Pila  an d  Lanistes (Pilidae), Cleopatra, 
Thiara and M elanoides (T h iaridae), V iv iparus (V iv ip a rid a e), B ulim us  
(E ulim idae ), Physopsis and B u lin u s (B u lin idae ). Planorbis  (Planorbidae), 
M elam pus (Ellobiidae), N er itin a  (N eritiliidae) and  tw o species of Spatha  
(P elecypoda). A  s im ila r fauna  is found  a t  low  levels in land  also, w ith  Suc­
cineidae  an d  A n cy lid a e  added. C leopatra  spp. seem  to dom inate every­
w here. In  the  m o u n ta in s  how ever the  fau n a  rap id ly  decreases and  in  the  
E. U sam baras o n ly  tw o species occur in  the stream s. L an istes  farleri 
C raven  is fo u n d  a t  1,500ft. in  the  R. Sigi an d  above th a t  lev e l th e  stream s 
are en tire ly  dom inated  b y  a  single species of Cleopatra  w hich  is very  
abu n d an t. T he s tag n an t w a te rs  y ield  P hysopsis, Lym naea , and  a species 
of Ferrisia (A ncylidae)  s im ila r to one occurring  in  P ortuguese  E ast África. 
On th e  W. U sam bara  p la teau  L ym n a ea  and  G yraulus  (P lanorbidae) are 
com m on in  the  va lley -b o tto m  ponds, and  Isidora  occurs. A single species 
of P isid ium , a p red o m in an tly  tem p era te  genus of b ivalve has been  found 
in a sw am p in  th e  m idd le  of the  w este rn  p lateau .

Terrestriiû  Mollusca«
The low land  a rea  is ch a rac te rised  b y  the  com plete absence of tru e  

H elicidae. The op ercu la tes a re  w e ll developed, sm all species of Tropido­
phora  being  com m on ev e ry w h ere  (T. le to u rn eu x ii  Bgt.), w h ils t la rg e  h ighly  
scu lp tu red  species (T. calcarea  Sow) are com m on in  th e  forests of the Pan- 
gani area. T he S trep ta x id a e  a re  w ell rep resen ted  an d  include E dentu lina  
affin is, E. obesa, G onaxis ordinarius  Sm., M arconia gibbosa  Bgt. G ulella  
usam barica, an d  th e  ab u n d a n t reg u la r helicoid  Tayloria  usam barica  (Cvn). 
S ev era l species n am ely  G onaxis craveni (Sm.), G ulella  grossa Mts, and  
G. fo liife ra  Mts a re  recorded  from  the  a rea  b u t th ey  a re  n o t common and  
the  w rite r  has no t seen them . A ll th ree  a re  v ery  ch arac te ris tic  of the  
A m ani area. S tenogyridae  abound and  include several species such as



6 T anganyika  N otes and  Records

Opeas m agilensis  C raven  w hich  also occu r in  the  in te rm ed ia te  forest. 
P seudoglessula  leroyi Bgt. occurs in  a ll th re e  regions. The A chatinae  a re  
ab u n d an t an d  are  large  th ick-shelled  species. E igh t species of Enidae are 
recorded  from  the  a rea  chiefly Rachis sp . Succineidae  a re  recorded  and  
num erous H elicarionidae  inc lud ing  L ed o u lx ia  spp., Trochozonites leroyi 
Bgt., and  Thapsia  spp. L edou lxia  is reco rd ed  from  th e  in te rm ed ia te  forest 
b u t m ust be ra re ; bo th  the  Thapsia  a n a  the  Trochozonites  a re  how ever 
common. A H elicarion  is recorded  from  M om basa. The U rocyclidae are re ­
p resen ted  b y  few  ind iv iduals  and  w h e re  found are re s tr ic ted  to places 
w here m uch  of th e  o rig inal fo rest rem a in s. Tw o species of V eronicella  
have been  co llected  in  the  area.

The in te rm ed ia te  a rea  is p a r tic u la rly  rich  in  sm all species of Gulella, 
th irteen  h av in g  been  found. One of th ese  G. usam barica  is com m on to all 
th ree  reg ions an d  one o th e r is com m on to  the  W. U sam baras. T hree  species 
of the  section  P rim igu le lla  occur, one G . grossa being com m on and  char­
acteristic . E d en tu lin a  a ffin is  is the  m ost ab u n d an t snail in  th e  reg ion  and 
E. oleacea seem s to  rep lace  th e  E. obesa  of the  low land  region. Gonaxis 
craveni is a la rg e  and  charac te ristic  species, and  tw o o th er species of the 
genus occur. B oth  G. ordinarius and  the  v a rie ty  obliquior H aas occur, the 
la tte r  being  confined to the  h ig h er ridges. R egu lar S trep ta x id a e  a re  rare. 
O perculates a re  not com m on. C yclophorus elatior M ts occurs in  th e  forest 
b u t no species of Tropidophora  occur ex cep t v ery  sp arin g ly  on the  grass­
lands a t the  w e ste rn  edge of the  E. U sam baras. This fac t seem s to  d istin ­
guish the  reg ions q u ite  clearly . A species of Helicidae is recorded  b u t none 
w as found  b y  th e  w rite r . Stenogyridae  a re  com m on an d  include th ree  
species of C urvella , sev e ra l of Pseudoglessula  and  num erous Subulinae. A  
te rre s tr ia l species of Succinea  has been discovered. F ew  Enidae  ap p ear to 
occur an d  som e of those w hich  are reco rd ed  m ay be re fe rab le  to sections 
of the  genus P seudoglessula  since m uch  confusion has occurred . A chati- 
nidae are com m on b u t have sm alle r a n d  th in n e r shells th a n  those occur­
rin g  in  the  low land  region. This in te rm ed ia te  area is p a r tic u la rly  charac­
te rised  by  the  abundance of Urocyclidae, a fact w hich is c lea rly  re la ted  to 
the  hum id  clim ate. E leven  species have b een  discovered, only  one of w hich 
occurs on the  g rasslands, w here it  is q u ite  rare. A single species of V ero­
n icella  has been  d iscovered  in  th e  fo re s t n ea r A m ani. One species of 
T rachycystis  (E ndodontidae) occurs.

The u p lan d  a rea  is ra th e r  m ore d is tin c t from  th e  o th er tw o. T rue 
H elicidae  a re  ab u n d an t on the  h ig h er m o u n ta in s  to the  W est. Tropidophora  
again  m akes an  appearance and  becom es exceedingly  ab u n d an t in  the 
sam e forests as the  H elicidae  favour. T h e  species a re  sm all and  identical 
w ith  the  sm all coasta l form s. C yclophorus  occurs and  one C. vo lkensii  
M ts. is com m on to M t. K ilim an jaro . S trep ta x id a e  a re  again  w ell rep re ­
sented- E d en tu lin a  a ffin is  is ra re  and no  o ther species seem s to occur. 
G onaxis ordinarius  var, obliquior  occurs. Seven species of sm all G ulellae  
occur one of w hich  belongs to the  sec tion  Plicigulella  and  is s im ilar to a 
species occurring  on  M t. K ilim an jaro . T w o species of the  section  P rim i­
gulella  occur in  add ition  to  the  seven a n d  th ey  are q u ite  d istinc t from  
those occurring  on th e  ea s te rn  p la teau . A species of reg u la r h e li­
coid s trep a ta x id  occurs sparing ly  and is  d istinc t from  b o th  the  coastal 
species and  th e  in te rm ed ia te  a rea  species. Stenogyridae  occur b u t A ch a ti­
na e appear to  be a lm ost en tire ly  absent, on ly  a few  v ery  old Endodontidae
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occur, a species of P u n ctu m  hav ing  b een  discovered in a sw am p in  the 
cen tre  of the  p la teau . A single spec im en  of a young L ed o u lx ia  w as asso­
c ia ted  w ith  it. A m ongst the  H elicarionidae Thapsia  occurs, b u t only the 
one L ed o u lx ia  an d  no Trochozonites  w as  discovered. V ery  old shells 
re fe ra b le  to Enidae  occur on the  h igh  ridges. U rocyclidae  a re  sm all and 
uncom m on, one or tw o species o ccu rring  in  sw am ps and  forests in  the 
m idd le  of th e  p lateau .

T he differences betw een  th e  th ree  reg ions m ay  be sum m arised.—L o w ­
land: H elicidae  absent, U rocyclidae ra re , a n d  Pom atiasidae  com m on. In ter­
m edia te: U rocylidae  ab u n d an t and  Pom atiasidae  ra re . U pland: Helicidae 
freq u en t, A chatin idae  absen t an d  Pom atiasidae  common.

4 . D escriptions o f the  H abitats investigated

Ä, M angrove fo rm ation  n o rth  o f T anga Bay.
A fo rm ation  occurring  on  san d y  sa lty  tid a l m ud  and v ery  poor in 

q u a lity  in  th is locality  due to ex tensive  cu ttin g  and coppicing. The vege­
ta tio n  consists of Rhizophora m ucronata  Lam ., Ceriops tagal (Perr.) C.B. 
Rob., B rugiera  gym norrh iza  (L.) Lam ., H eritiera  littora lis  D ryand  in  Ait., 
L u m n itze ra  racemosa  W illdn., X ylo ca rp u s benadirensis  M attei, and  A v i­
cennia  m arina  (Forsk.) V ierh . (on th e  o u te r  edges) to g e th er w ith  the  suc­
cu len t Suaeda m onoica  Forsk, and  A rth ro cn em u m  in d icu m  M oquin. Pota­
m id es  decollatus  (B rug.) dom inated  th e  h ab ita t an d  covered the  low er 
b ran ch es of the  M angroves. L itto rin a  scabra  (L) w as th e  only o th er species 
found.

B. Limestone outcrop near the Amboni Caves.
A craggy lim estone outcrop  b o rd e rin g  th e  valley  of the  R. M kulum usi, 

200ft. o r  less in  heigh t an d  covered w ith  rem n an ts  of forest. R eference to 
th e  soil ana lysis records a t A m ani show  th a t  soil sam ples from  Am boni 
h ad  a pH  of 7-8 and an exchangeab le calc ium  con ten t of 8 m illiequ ivalen ts 
of Cao p e r  lOOgm. of soil. The fo res t on th e  top of the  outcrop w as com­
posed  of C ynom etra  w eb b eri B a k i., M anilkara sulcata  (Engl.) Dubard, 
A lb iz z ia , Pandanus, M illetia  usaram ensis  Taub., and  Encephalartos h ilde­
b ra n d tii A. Br. and  Bouché, to g e th er w ith  Justic ia  pseudorungia  L indau, 
W h itfie ld ia  s tu h lm a n i (L iddau) C. B. C larke, Coccinia  sp., G errardanthus  
grand iflorus  Gilg. ex  Cogn., D rim iopsis bussei D am m er, D orstenia zanzi­
barica  O liv, an d  Crossandra pungens  L indau . T he gorge itse lf  a t  th e  bot­
to m  of the  ou tcrop is charac te rised  by P terygo ta  sp., Phialodiscus un ijugatus  
(B ak.) R adik., E ryth rin a  sacleux ii H ua an d  Stercu lia  sp. The follow ing 
m ollusca w ere found th e re  L ed o u lx ia  m ossam bicensis  (Pfr.), Opeas m agi- 
lensis  Cvn., E dentu lina  a ffin is  B ttg r., A ch a tin a  sp., Pseudoglessula  sp. and 
Tropidophora  sp. The la t te r  w as com m on and  seem ed to  like crevices in  
dead  tree  boles.

C. Thicket Forest, Msubugwe near Pangani,
A  coastal fo rest p atch  on san d y  soil w ith  Pterocarpus, Brachystegia, 

P leurosty lia , Sclerocarya ca ffra  Sond., B o m b a x  rhodognàphalon  
K .Schum ., C roton p seu d o p u lc h e lla  Pax, H aplocoelum  trigonocarpum
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R adlk., E hretia  bakeri B ritt  G randidiera  bo ivin i Jau b ., and  Greioia plagio- 
p h y lla  K .Sehum . O utside th is fo rest p a tc h  the  vegeta tion  is charac teristic  
o f th e  coast belt, e.g. coarse g rassland  w ith  sca tte red  A dansonia  digita ta  L. 
an d  Acacia zanzibarica  (S. Moore) T au b . The only  m ollusca found  here 
w ere  shells of a large A chatina , (A  fu lic a  ham ilei P e tit) Tropidophora  
calcarea, T. le tourneux ii and  L e d o u lx ia  m ossam bicensis. Veronicellidae  
occur in  the  open d ry  places.

B. Tongwe Mountain.
E arly  accounts b y  trav e lle rs  in d ica te  th a t  the  lan d  betw een  the  m oun­

ta in  an d  the  coast w as once covered w ith  fo rest an d  even  a t  the  p resen t 
d ay  a  ce rta in  am oun t of fo rest rem a in s. Coarse g rassland  w ith  sca tte red  
tre e s  su rro u n d s the  base of th e  m o u n ta in  consisting of the  grasses Roet- 
boellia  exa lta ta  L.f., Andropogon, H ackelochloa, Bothriochloa, Panicum  
m a x im u m  L. an d  Sporobolus ind icus  R .B r., to g eth er w ith  the  herbs Pen­
tas, Calotropis busseana  K .Schum ., G ladio lus quartin ianus  A.Rich., A gathi- 
sa n th em u m  bojeri K lotszch, B onatea  k a y se r i  Rolfe, an d  N ervillea  sp. to ­
g e th e r w ith  sca tte red  trees and  shrubs o f A nnona  chrysophylla  Boj., Bau- 
h in ia  tom entosa  L  S trych n o s innocua  Del., P sorosperm um  feb r ifu g u m  
Spach., C om bretum  ap icu la tum  Sond., K ig e lia  aethiopica  Decne., Lannea  
stu h lm a n n ii  (Engl.)Engl., O rm ocarpum  k ir k i i  S. M oore, and  D ichrostachys 
glom era ta  (Forsk.) Chiov. L ow er d o w n  th e re  a re  b are  rock dom es w ith  
such  species and genera as C yanotis long ifo lia  B enth., Selaginella  vogelii 
Spring., A n th ericu m , and Eriosema. T h e  m ountain  slopes have a ra th e r 
sc ru b b y  fo rest covering a t  the  base consisting  m ain ly  of G rew ia forbesii 
H arv .ex  M ast., A lbizza , D om beya, C hlorophora excelsa  (W elw.) B enth. 
a n d  Hk.f., M arkham ia  obtusifo lia  (B ak e r) Sprague, '  O xyan thus, Coffea  
zanguebarica  Lour., w ith  fo rest g rasses  O lyra la tifo lia  L., and  P anicum  
p le ia n th u m  P e te r. The fo rest covering is m ore continuous d ry  evergreen  
fo res t on the up p er slopes w ith  C eltis, C om m iphora, M illetia  usaram ensis 
T au b , B osqueia proberos Baili., C onopharyngia  holstii S tapf, Gyrocarpus, 
Teclea, E ry thrina  sacleuxii H ua, C h ryso p h y llu m  zim m erm a n n ii  Engl., 
P andanus, S trych n o s s chef fie r i Gilg., Chlorophora, D ichapeta lum  ruhlan- 
dii Engl., Encephalartos h ildebrand tii A .  Br. and  Bouché, R ytig yn ia , A llo- 
p h y lu s , Tricalysia, H ugonia, E r y th r o x y lu m  em arg ina tum  Schum . e t  Thonn, 
S ch lec terina  m itostem m ato ides  H arm s, w ith  P olypod ium  spp., Sanseviera, 
an d  Scleria  lithosperm a  (L.)Sw. T he so ils are m ostly  d a rk  g rey  sandy 
loam s overly ing  gneiss rocks.

F ew  m ollusca w ere found  in  th e  g ra ss lan d  and these w ere rep resen ted  
m o stly  by  shells only—M arconia gibbosa  Bgt., E dentu lina  obesa  T ay lo r and 
S ita la  je n y n s i  (P fr.). The m ost a b u n d a n t species in the  fo rest itse lf w ere a 
la rg e  scu lp tu red  species of Tropidophora  (T. calcarea Sow) and  the low land  
species of reg u la r helicoid s tre p ta x id  Tayloria  usam barica  Cr. O th er 
g en e ra  and  species w ere Trochozonites leroyi Bgt., Pseudoglessula leroyi 
Bgt., G ulella  usam barica, E den tu lina  a ffin is  Bgr., C yclophorus m agilensis 
C rvn., Rachis  sp., A cha tina  sp., Thapsia  sp. an d  a U rocyclid  slug.

E. Mt. Mlinga.
T his is the  h ighest p o in t of a sm all range of m ountainous ground  b e­

tw ee n  th e  E. U sam baras and  the  coast. The low er slopes are covered w ith
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na tiv e  cu ltivations to g e th er w ith  some grassland . The flora h ere  includes 
So rg h u m  ve r tic illa tu m  S tapf, Cajanus ca jan  (L.) Millsp., P an icum  tricho- 
c ladum  Hack, ex  Engl., Pentas  spp., V ernon ia  iodoca lyx  O.Hoffm., A cera ­
tu m  conyzoides  L., & Im p a tien s w alleriana  Hk.f. P a tch es of re lic t fo rest 
are freq u en t h ig h er u p  w ith  Sersalisia usam barensis  Engl., A lb izz ia  spp., 
P terocarpus spp., C eltis  spp. w ith  an  u n d e rg ro w th  of O lyra  la tifo lia  L., 
Callopsis vo lke n s ii  Engl.,. Costus, and  Tectaria . T he fo rest a t  3,000ft. is 
m ore continuous and  h as m any  of the species w hich  charac terise  the  A m ani 
fo rests  e.g. Cephalosphaera, A n th o cle ista , C onopharyngia, A llanblackia , 
Calva. H yp o ly tru m , D olichom etra, Dracaena, Parapentas, M em ecylon, 
Isoglossa  an d  Leptaspis. T he m ost ch a rac te ris tic  sh rub  is M em ecylon  
g reenw ayi  B renan .

L ed o u lx ia  m ossam bicensis  (P fr.) a n d  E dentu lina  a ffin is  B ttg r . occur 
on th e  lo w er slopes to g e th e r v /ith  Tayloria , M arconia gibbosa  Bgt.
E. obesa  T ay lo r an d  A ch a tin a  zanzibarica  Bgt. In  the  fo rest E. a ffin is , 
C yclophorus m ogilensis  Cvn., and  v ery  o ld  shells o f G ulella  grossa Mts. 
w ere found. T he la tte r  is recorded  from  th e  coast an d  seem s a  clear ind i­
cation  th a t  rich  fo rest once occurred  th e re .

F. Sigi R iver Valley.

A p o rtion  of th is  va lley  ex tend ing  a few  m iles below  Sigi w as investi­
gated . T he a ltitu d e  v arie s  from  1,200 to  1,500ft. The r iv e r  is edged w ith  
d ry  ev erg reen  fo rest of B arringtonia  racem osa  (L.)Blurne, Parkia filicoidea  
W elw . ex  Oliv., P sychotria  abrupta  Engl., Entada phaseoloides (L.) M err., 
G randidiera bo iv in i Jau b . w ith  O lyra la tifo lia  L., and  P entas  spp. The 
steep ly  sloping g round  above th e  riv e r lead in g  up  to  the  ro ad  is covered 
w ith  open to  closed b u sh lan d  o r scrub w ith  M arkham ia  spp., C om m iphora  
spp., S tereo sp erm u m  ku n th ia n u m  Cham., L annea  s tu h lm a n n ii (Engl.)Engl. 
Steganotaenia  araliacea  H öchst., G rew ia ho lstii B urre t, U varia leptocladon  
Oliv., w ith  P an icum  m a x im u m  Jaeq., C om m elina  spp., C issus spp., and  
K aem pferia  sp. In  th is bush  th ere  are open areas of rocky slope alm ost 
b are  of soil w ith  A eo lan thus, C yanotis foecunda  Hack., E uphorbia  sysiy -  
loides Pax., Ipom oea m om bassana  V tke., M errem ia  angustifo lia  (Jacq). 
H a ll i ,  v a r alatipes  (D am m er) Rendle, C om m elina, C yperus am abilis  Vahl., 
C. oblongoincrassatus K uk., F im b ris ty lis  sp., M errem ia p in n a ta  H a lli .,  
Jaquem on tia  ta m n ifo lia  (L.)G riseb. and Eragrostis ciliaris  R .Br. w ith  sca t­
te red  bushes of G ym nolaem a  n ew ii  B enth . The ac tu a l roadside has a m ix­
ed flora of R h y n c h e ly tru m  repens  C .E.Hubb., A g era tu m  conyzoides L., 
E m ilia  sagita ta  DC., Im p era ta  cylindrica  Beauv., C yperus cyperoides  (L.) 
K tze., and  H einsia  densiflora  H iern . The ep iphy tic  fe rn  P la tyce r iu m  ango­
lense  occurs in  the  d ry  fo rest. The m olluscan  fau n a  resem bles th a t  of th e  
bases of th e  m o un ta ins a lread y  m en tioned  and th e  fo llow ing  species and 
genera  have been  found. M arconia gibbosa  Bgt., Tayloria  usam barica  
Crv. (abundan t), E d en tu lin a  a ffin is  B ttg r., G onaxis ordinarius  Sm,. G. 
vosseleri T h iele  (one o ld  shell only), Thapsia  sp., L ed o u lx ia  m ossam bicen­
sis (P fr.), T rochozonites lero y i Bgt., R achis  sp., and  severa l Stenogyridae  
inc lud ing  P seudoglessula  leroyi Bgt., an d  o th er P. spp. The la rg e  coastal 
A ch a tin a  fu lica  h a m ille i is com m on and  a single sm all A to x o n  (U rocy­
clidae) w as found  on v eg e ta tio n  by the  riv er. The Rachis w as clim bing up  
th e  bole of a tree , no t a com m on h ab it w ith  tro p ica l m ollusca.
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Ge Amani; 3 ,0 0 0  to 3,600£t.
F o rm erly  e n tire ly  covered w ith  den se  evergreen  ra in  fo rest of the in- 

tem ed ia te  type, m uch  of the  a rea  is n o w  occupied b y  p lan ta tio n s and  resi­
d en tia l q u arte rs . T he law ns su rro u n d in g  the houses an d  som e of th e  m ea- 
dow land  are  dom inated  by  the  grass A xo n o p u s  com pressus B eauv. together 
w ith  Chloris gayana  K unth ., Euphorbia  hirta  L., Borreria  sp., O xalis  spp. 
and  C entella  asiatica  (L.) U rban . T hese law ns are  m uch  m ined  b y  the  an t 
M yrm icaria  eum enoides  G erst. (K oro K oro  -K isham baa) w hich  b ring  up 
piles of loose ea rth  an d  fo rm  pits. A s n a il  C urvella  sp. cf. conoidea  Mts. 
seem s to be a definite in h ab itan t of th e se  nests. L arg e  n um bers of the 
shells a re  found  in  the  loose ea rth  and liv in g  ones have been  found  in  the 
nests and  have also been  seen being ca rried  by  the  ants. I t  is significant 
to note th a t  C onnolly6 (1939) also sta tes th a t  he has found  m em bers of this 
genus in  the  nests of an ts . The soil h e re  is acid (ph  4.8-5.8) and  the  cal­
cium  con ten t low  (0.3.-3 m illieq u iv a len ts  of exchangeable calcium  per 
lOOgm of soil). T he w aste  g round  and  roadsides are ch arac te rised  b y  A sy-  
stasia gangetica  (L.) T. A nders., P te r id iu m  a au ilinum  (L.)K uhn., Pellaea 
spp., D issotis ro tund ifo lia  (Sm ).Triana, Polygala paniculata  L., H ew ittia  
bicolor W ight e t A ra., L obelia  ferven s  T hunb ., E m ilia  sagitata  DC., Agéra­
tu m  conyzoides  L., C lidem ia  hirta  D .Don., Lantana  cam ara  L., reg en era t­
ing H arungana m adagascariensis Lam., an d  P sid ium  spp., P anicum  brevi­
fo liu m  L., P. trichocladum  H ack.ex E n g l, and  Setaria  chevalieri S tapf. I t  
w ill be no ted  from  th is  lis t  th a t  m any  in tro d u ced  p lan ts  have sp read  and 
becom e qu ite  d o m in an t in  certa in  h ab ita ts . T hey  are  o ften  p ioneer p lants. 
C lidem ia hirta  D.Don. is v e ry  ab u n d an t by  roadsides and  fo rest edges for 
several m iles ro u n d  A m ani. Lantana  cam ara  L. rap id ly  covers clearings 
w ith  an  im p en e trab le  th ick e t w hich w il l  even tua lly  p resum ab ly  rev ert 
back  to forest. L arg e  a reas  of the  fo re s t are covered w ith  tea  p lan ta tions 
and  though  no species of m ollusca a re  y e t  adap ted  fo r liv ing  on th em  the  
dead  shells to  be fo u n d  th e re  a re  a good  indication  of the  species w hich 
liv ed  in  the  original' fo re s t covering. T h e  n a tu ra l p rim a ry  fo rest su rro u n d ­
ing  A m ani consists o f v e ry  ta il  trees w ith  s tra ig h t u n b ran ch ed  boles am ong 
w hich P iptadenia  buchananii Bak.f., M yria n th u s  arboreus Beauv., A llan- 
blackia  stu h lm a n n ii (Engl.) Engl., O dyendea  zim m erm a n n ii Engl., Pari- 
nari spp., Ocotea usam barensis  Engl., T y lo s tem o n  kw eo  M ildbr., Antho~  
cleista  sp., Isoberlin ia  sch e ffler i (H arm s) G reenw ay. C h ryso p h y llu m  spp., 
Sersalisea usam barensis  Engl., Cephalosphaera, usam barensis  (W arb.) 
W arb., A niso p h yllea  ob tusifo lia  Engl, a n d  V. B rehm . and A n tia ris  usam ­
barensis Engl, w ith  th e  ep iphy tic  A sp len iu m s  and  Orchidaceae, a re  the 
com m onest. T h ere  is a lay e r of shrubs a n d  sm all trees, charac te ristic  ones 
being  M esogyne insign is  Engl., W h itfie ld ia  elongata  (B eauv.) C B.Cl., 
Isoglossa lactea  L indau , D orsten ia  ho lstii Engl.. R auvo lfia  rosea  K . Schum., 
L ep tonych ia  usam barensis  K .Schum ., R inorea  spp., M em ecylon  spp., Psy- 
chotria abrupta  Engl., C onopharyngia h o ls tii S tapf, and  A ch yro sp erm u m  
radicans G urke. T he m ost ch a rac te ris tic  herbs are Costus subb iflorus K. 
Schum ., (p a rticu la rly  in  th e  dam pest p laces) A fro m o m u m  spp., O lyra  lati­
fo lia  L. (no t so com m on as in  the  lo w lan d  forest), O plism enus  spp., Pseude- 
chinolaena po lystachya  S tapf., L eptaspis cochleata  T hw aites, Isachne aethi­
opica S tap f an d  H ubb, (th e  las t six n am ed  being fo rest grasses of d istinc­
tiv e  habit), the  fe rn s  Tectaria, M arattia, P terid iu m  and  A d ia n tu m  spp., the 
sedge H y p o ly tru m  h e te r o p h y llu m  Boeck, Im patiens w alleriana  Hk.f. and 
Calvoa orien ta lis  Taub, in  d am p er p laces. O ther com m on herbs are Ju sti-
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cia w h y te i  Sp.M oore and  o th er sm all Acanthaceae  to g eth er w ith  some sm all 
geophytes of d istinctive h ab it such  as D olichom etra  leucantha  K .Schum ., 
G eophila  sp., and  Crossandra usam barensis  M ildbr. Soil analysis records 
give figures as h igh  as pH  7 fo r leaf l i t te r  in  the  fo res t and  pH  6.2 fo r the 
su rface  soil from  the  fo rest n e a r  M onga. A t N darem a pH s of 4.7-5.0 are 
th e  ru le  coupled w ith  a very  low  calc ium  co n ten t of the  o rd e r of 0.4 m illi- 
eq u iv a len ts  p e r lOOgm of soil. The soils a t  A m ani a re  in  general red  
-b row n  la te rised  loam s easily  v /a ter-perm eab le  and leached, alw ays acid 
an d  w ith  a low  calcium  content.

M t. Bom ole to the  w est of A m ani h as been  m ore ex tensive ly  searched 
th a n  o th e r p a r ts  of the  forest. I t  rises to 3,600ft. and  is m ain ly  forested  b u t 
la rg e  clearings p lan ted  w ith  q u in in e  an d  now  covered w ith  Lantana  
cam ara  L. and o ther p ioneer v eg e ta tio n  occur. N ear the  sum m it u n d er old 
p lan ta tio n s  of C rypiom eria  japonica, (L.f.)D .Don and Cupressus macrocarpa  
H artw ., snails have been found  to be ra th e r  ab u n d an t u n d e r m ossy debris 
w hich  has num erous w ea th ered  p e lle ts  of H yra x  dung  in te rm ix ed  w ith  it. 
T he  pH  here  is 6 and  the  soil is r a th e r  b are  save fo r a few  mosses and  stick  
d eb ris  though  Setaria  chevalieri S tapf., O plism enus  spp., P anicum  brevi­
fo liu m  L., C ynorchis uncata  K raenzl, A systasia  gangetica  (L.)T.Anders., 
Ju stic ia  w h y te i  S.Moore, L e feb u ria  longipedicella ta  Engl., Parapentas sp., 
C lidem ia  h irta  and  Tectaria  occur. Soil records fo r th e  clearings on the 
lo w er slopes give the  pH  as 4.5 -5 and  th e  calcium  co n ten t as 1.3 m illi- 
eq u iv a len ts  of exchangeable ca lc ium  p e r  lOOgm of soil. The sum m it of the 
m o u n ta in  has rounded  dom es of gneiss w ith  a flora of M elinis m inu tiflo ra  
B eauv, Cleom e serrulata  Pax, P ter id iu m  a qu ilinum  (L.)K uhn., Justicia  
w h y te i  Sp.M oore, C yanotis  sp., T riu m fe tta  sp. and  B idens  spp. M ossy debris 
occurs in  th e  crevices and th e  h a b ita t can hold  a ce rta in  am oun t of s tan d ­
ing  w ater.

As one descends from  A m ani th ro u g h  th e  fo rest the  veg e ta tio n  g radu ­
a lly  becom es of the  d ry  fo rest type and O lyra  la tifo lia  L . becom es m ore 
ab u n d a n t and  such species as Callopsis vo lken s ii  Engl, appear.

A bou t fifty  species of m ollusc occur around  A m ani and some are 
lis te d  below .

S trep ta x id a e .— G onaxis craveni (Sm .) is a large  an d  charac te ristic  spe­
cies in  the  forest. G. vosseleri T hiele and  G. ordinarius  (Sm .) a re  ra re r  a l­
th o u g h  the  var. obliquior H aas of the  la t te r  is v e ry  com m on u n d er debris 
n e a r  th e  sum m it of Bomole. E d en tu lin a  a ffin is  B ttg r. is m uch  com m oner 
a t  th e  edges of roads th a n  it  is in  the  fo rest, b u t E. oleacea  F u lto n  is a ra re r  
fo res t species. T hree  P rim igu lellae  occur b u t on ly  one, G ulella  grossa Mts. 
is com m on. G. fo liife ra  is ra re  and  a th ird  species (G. usagarica  
C rosse) has only  been  found  as v e ry  o ld  shells. G. 
usam barica  (Crv.) is g regarious u n d e r ro ttin g  logs in  p rim aeval 
fo rest. T w elve m in u te  species of G ulella  occur and  they  are  p a r ti­
cu la r ly  ab u n d an t n ea r the  su m m it of Bom ole. S ev era l appear to  be u n ­
described  species. The coastal species, Tayloria  usam barica. occurs up to 
2,800ft. b u t is ra re . A no ther species of re g u la r  helicoid s trep tax id  has been 
fo u n d  n ea r the  top of Bomole, b u t  the  group is v ery  c lea rly  of no th ing  like 
th e  sam e im portance as it  is a t  th e  coast. H elicarionidae.— Trochozonites 
lero y i Bgt. is com m on on the  v eg e ta tio n  b y  r iv e r banks. The young a re



12 Tanganyika  N otes and Records

ab u n d a n t in  A ugust and a re  rem ark ab le  for th e  fac t th a t  h e ir  long caudal 
h o rn  is continuously  in m otion, the  tip  describ ing  a circle. No explanation  
can be offered fo r this fact. A  species o f Thapsia  (p robab ly  T. leroyi Bgt.) 
w h ich  aiso possesses a long caudal ta il  is  com m on in  the  fo rest and  is also 
occasionally  seen  on roads.

U rocyclidae.—Eleven species in c lu d in g  several n ew  ones have been 
co llec ted  a t  A m ani chiefly in  w aste  p laces and  in  th e  dam p river-side forest. 
One la rg e  w h ite  species w hich  a tta in s  a len g th  of six  inches is p a rticu la rly  
ab u n d a n t a f te r  the rains.

Endodontidae.—No species of th is  fa m ily  seem  to be recorded  fo r the 
T e rrito ry  b u t  a single ju v en ile  found  in  the dam p r iv e r  side fo rest has 
p ro v ed  on exam ination  by th e  w r i te r  to  belong to  th e  section Psichion  of 
the  genus T rachycystis  and  to th e  species am bigua  C onnolly  w h ich  occurs 
in  P o rtu g u ese  E ast A frica b u t th e  gen u s is ch a rac te ris tic  of the  Cape.

A chatin idae.—One or tw o closely re la te d  species (chfefly A. zanzibarica  
B gt.) a re  common in  the  forest. D u rin g  th e  d ry  m o n ths th ey  b u rro w  a 
sh o rt d istance below  th e  su rface  deb ris  an d  fo rm  a tough  epiphragm .

S tenogyridae .— Opeas m agüense  C rvn . is ra re  in  che fo rest b u t several 
sm all Subu linae  a re  com m on n e a r  th e  su m m it of Bom ole. Pseudoglessula  
lero y i Bgt. is a  com m on and  v a riab ly  species in  the  forest, and  one o ther 
species occurs w hich  is aiso to  be fo u n d  in  the W. U sam baras. A  species 
of C urvella  is ra re  in  th e  forest.

E nidae.—A single specim en of B u lim in u s  (cf. m etu la  Mts.) has been 
fo u n d  a t  the  sum m it of Bomole.

Succineidae.—A species of th is  u su a lly  sem i-aquatic genus has been 
fo u n d  betw een  the  crevices in  che ro ck s a t  the  sum m it of Bomole.

C yclophoridae.—A large species (C yclophorus ela tior  Mts.) occurs in  
th e  fo res t b u t no  live specim ens have  been  seen.

A n in te re stin g  re lic t h ab it w h ich  p ro v ed  to  have a considerable snail 
pop u la tio n  (a ll belonging to a single species of C urvella ) occurred  in  the 
m idd le of a tea  p lan ta tio n  on red  an d  b ro w n  soil a t N darem a. This h ab ita t 
consisted  of a  sm all low flat-topped rock  dom e of gneiss b a re  save fo r sm all 
p a tch es  of d a rk  brow n soil sca tte red  o v e r i t  b earin g  a species of K yllinga  
sedge as the  dom inant p lan t. T he ro o ts  of these prov ided  the  h ab ita t fo r 
the  C urvella . The pH  of th e  soil a t  th e  roots w as 4.7 ( th a t  of the  rock  it­
se lf be ing  6.5) and  the  general flora a t  th e  edges o f the  ou tcrop  being— 
C om m elina  sp., A g era tu m  conyzoides  L., B idens pilosa  L., T riu m fe tta  s p ., 
H e w ittia  bicolor W ight and  A m ., P olyga la  paniculata  L., L antana  camara. 
L., D issotis ro tund ifo lia  (Sm.) T riana , Im pa tiens w alleriana  Hk.f., and 
P lec tran thus am aniensis  G ürke.

H. Ncloia Grasslands.
T hese grasslands occupy a re la tiv e ly  sm all area. The pH  is 6 and  the 

ca lc ium  con ten t 7.5 m illieq u iv a len ts  of ca lc ium  per lOOgm. soil. T hey  are
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how ever sub jec t to fires w hich  m akes th em  u n su itab le  fo r m ollusca. The 
m ain  constituen ts  of the  g rasslan d  are  C ym bopogon  sp., H yparrhenia  sp., 
T hem eda  triandra  Forsk., M elinis m in u tiflo ra  Beauv., Setaria  sphacelata  
S tap f an d  H u b b ard  ex. M. B. Moss, Bothriochloa inscu lp ta  Cam us, and 
Sporobolus ind icus  R .Br. w ith  th e  herbs Polygala  gom esiana  W elw. ex. 
Qliv., Gladiolus quartim anus  A. Rich,., C om m elina  africana  L., P entas  sp., 
P terid iu m  a q u ilin u m  (L.)K uhn., D issotis sp., H abenaria praestans  R endle, 
U rginea comosa  W elw ., M icrom enia  sp., H yp o xis  sp., H elichrysum  spp., 
A ristea  alata  Bak., V ernonia  na ta lensis  Sch. Bip., and  Calotropis busseana  
K. Schum . and  also sca tte red  sh ru b s of A n n o n a  chrysophylla  Boj., V ite x  
daniana  Sw eet and  H eeria m ucrona ta  B ernh. ex  K rauss. T here  is a patch  
of fo rest a t th e  h ead w aters  of the R. S igi in  the  m iddle of this grassland. 
T he soil is b lack ish  h ere  and  th e  sam e tre e s  occur as in  th e  A m ani forest. 
Som e n ea rb y  slopes have a scrub  of b rack en  and  A sp ilia  and  m ay  be re ­
v e rtin g  to forest.

V ery  few  m ollusca have been  found  in  e ith e r the  g rassland  o r the 
forest. G onaxis craveni (Sm .) an d  C yclophorus  a re  ra re  in  th e - la tte r  and 
one species of Tropidophora  (T. le to u rn eu x ii Bgt.) an d  a sm all species of 
A to x o n  occur v ery  sparing ly  on  th e  grasslands.

I. Escarpment o f the W. Usambaras.

T his w as exam ined  b e tw een  L ushoto  an d  M ombo v e ry  briefly  a t  an  
a ltitu d e  of 1,500ft. The a rea  is covered w ith  rocky  outcrops and  bush land  
w ith  trees. The m ost ch a rac te ris tic  species being  D om beya  sp., Cordia 
abyssinica  R.Br., Acacia  spp., Isoberlin ia  paniculata  (B enth) H utch, ex  
G reenw ay, A lb izz ia  spp., Sclerocarya caf f ra  Sond., C om m iphora  spp., Ter­
m ina lia  brow nei F resen., E uphorbia  m baluensis  P ax  an d  o th er re la ted  spp., 
an d  Siegan atae nia araliacea  H öchst, to g e th er w ith  A d en ia  keram an thus  
H arm s, Tridax procum bens  L., H elio trop ium  sp., Am aranthaceae, and  the  
fe rn  A ctin io p te ryx  australis (L.) L ink.

The only species of sna il fo u n d  h e re  w as a large fo rm  of L edou lxia  
m ossam bicensis (P fr.)

J. Mkusi Forest, on the plateau o f the W. Usambaras 
(5 ,5 0 0 ft .)

T he an n u a l ra in fa ll  h ere  is of the  o rd e r of 35”, and  the  fo rest is of a 
v e ry  d ifferen t type from  th a t  a t  A m ani. T he soils are chocolate brow n, 
and  the  charac te ristic  com ponents of the  fo rest a re  Podocarpus sp., Ocote a 
usam barensis  Engl., Cassipourea  spp., E ry th ro xy lu m  em arg ina tum  Schum . 
e t  Thonn., Parinari sp., X ym a lo s  m onospora  (H arv.) B aili, w ith  Crotalaria  
spp., T inea vesiculosa  G urke. P ilea  sp., Im pa tiens w alleriana  Hk.f., V er­
nonia  iodocalyx  O.Hoffm., C ardam ine  sp., an d  O plism enus  sp. T he m ol­
lusca)! fauna is q u ite  rich. E d en tu lin a  af f inis  B ttgr., and  Gonaris ordina­
rius  Sm. var. obliquior  H aas are  scarce. A  large G ulella  of the  section 
P rim igu lella  is f req u en t and  besides G. usam barica  Crv. six  m inu te  spe­
cies occur, tw o of w hich also live on M t. Bomole. Shells of a species of 
T ayloria  have been  found. Thapsia  occurs and  several Subulinae  a re  com­
m on. Tw o species of Pseudoglessula  occur including  P. leroyi Bgt. O nly
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one U rocyclid slug w as discovered. A  species of Tropidophora  is freq u en t 
a t  the edge of the  wood and  th e  sm all C yclophorus vo lken sii Mts., occurs.

K. Sung we.
A few  specim ens collected by  M. G ane, Esq. have been  seen from  this 

locality . These w ere collected along an  old  ra ilw ay  tram lin e  th a t  passes 
th ro u g h  some old Cypress p lan ta tio n s  n e a r  Sungw e M ountain. T he ta li 
tre e s  cast a lo t of shade and th e re  is p rac tica lly  no ground  flora save for 
patches of reg en era tin g  cypress an d  the  g ro u n d  is covered w ith  dead leaves. 
T he sam e P rim igulella  as occurs a t  M kusi is com m on h ere  and  the collec­
tion  also contained a large  Thapsia  and  th e  up land  species of Tayloria.

«

L. Ndamanyilu, 5  m iles west of Malindi in the 
W. Usambaras (5 ,8 0 0 -7 ,OOOft.)

The ra in fa ll here  is abou t 30” o r p e rh ap s even less and  the soils are 
reddish , chocolate or grey-black. This a re a  consists of h ills  separa ted  by 
grassy  valleys, and  the  h ills  b ea r a v ery  d istu rbed  d ry  u p lan d  evergreen  
fo rest. The trees a re  n o t v e ry  ta l i  (c. 50ft.) and are  ra th e r  w idely  spaced 
th e re  being m any  open clearings. The d o m in an t tree  is Jun iperus procera  
Höchst, ex  A.Rieh., to g e th er w ith  Trichocladus m alosanus  Bak., M dba  sp., 
T rim eria  sp.. Buddleia  sp., Euclea  sp., S cu tia  sp., R hus  sp., Rhoicissus ery- 
throdes  (Fres.) P lanch., Catha edulis  F orsk ., Casearia sp., Flacourtia  sp., 
Scolopia  sp., W arburgia  sp., R aw son i a sp.. M anilkara  sp., Clausena anisata  
(W illdn.) Oliv., Psiadia  sp., A loe  sp.. K alanchoe  spp., H elichrysum  sp., P en­
n ise tu m  clandestinum  H öchst, ex  Chiov., and  Sida schim periana  Höchst, 
ex  A.Rieh. this la tte r  also be ing  com m on in  the  valleys. The g round  layer 
chiefly consisted of a species of Justicia  possib ly  a v ery  dep au p era te  form  
of J . p inguior  C.B.C1.

M ollusca a re  ab u n d an t in th e  ground  lay e r in ind iv iduals if n o t in  spe­
cies. A  species of H a lo lim n o h elix  in h ab ited  the  loose e a rth  u n d er the  tu s­
socks of Justic ia , and  a sm all species of Tropidophora  w as also abundan t. 
A sm all species of P rim igulella , closely a llied  to the  one w hich  occurs else­
w here on the w este rn  p la teau , w as d iscovered  together w ith  a few  shells 
o f th e  up land  species of Tayloria , and  G onaxis ordinarius (Sm .) var. obli­
quior  H aas. S trep tax idae  fo rm  how ever a v ery  insignificant p a r t  of the 
fauna.

M. Mkomazio
The vegeta tion  here  is v e ry  arid , th e  an n u a l ra in fa ll being some 10”. 

S cru b b y  trees an d  bushes of Acacia  spp., Salvadora  persica  L., an d  D elon ix  
elata  (L .)G am ble occur and  th e  g round  is bare  b u t fo r Cissus quadrangu­
laris L., Barleria  sp., and  C arallum a  sp. A  large  sm ooth species of Tropi­
dophora (T .anceps Vn. M arts.) an d  a la rg e  th ick  shelled A cha tina  (cf A. 
lactea  Reeve) a re  the  d om inan t snails.

N. Aquatic Environments.
1.) R. K w am kuyu  and  R. D odwe. T hese sm all rivers  support no tru ly  

aq u a tic  p lan ts  and  the  w a te r  ru shes over m asses of loose rocks. Cleopatra
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africana  (M ts.) is th e  only  m ollusc w hich  h a s  been  found in  the  stream s. 
I t  is exceed ing ly  ab u n d an t p a rticu la rly  in  pools a t  the  edges w h ere  the 
w a te r  is slow  m oving.

2.) R .Sigi. A t th e  m outh  of th is r iv e r  th e  fau n a  p rev iously  m entioned  
in  § 3 occurs an d  also fo r some d istance f ro m  th e  m outh. In  the  foot hills 
h o w ev er on ly  Lan istes fa r ler i Cvn. has b een  fo u n d  in  th e  m ud  a t  th e  banks.

3.) Tw o ponds on the  E .U sam bara p la te a u  have been  exam ined. One 
a t  N gua has the  bo ttom  choked w ith  d ead  leaves from  th e  su rround ing  
trees  w h ich  cast a good deal of shade. T h e  soil on w hich it  re s ts  is black. 
The d om inan t p lan ts  are L em n a  m inor  L. a n d  Wol f f ia  arrhiza  (L.)Wirnm., 
th e re  be ing  no reed  zone. The only snail fo u n d  in  th e  pond w as Physopsis 
africana  K rauss. A  pond a t  N darem a on r e d  soil had  a d is tin c t reed  zone 
o f S yp eru s  co lym betes  K otschy Peyr., a n d  sem iaquatic  p lan ts  including 
th e  in tro d u ced  Sagittaria  m ontev idensis  C ham , e t  Schlecht. N ym phaea  sp. 
occurs in  the  m ore open parts, and  th e  p o n d  degenerates in to  a sw am p a t 
one en d  w ith  th e  fe rn  D ryopteris gongylodes  (Schk.)O .K tze. dom inating. 
Physopsis a fricana  K rauss and L ym n a ea  n a ta len sis  K rauss occur. A n a r ti­
ficial lake a t  A m ani p lan ted  w ith  w a te r lilies , C era tophyllum , and  Sagit­
taria  has also becom e sparingly  popu lated  w ith  snails. P hysopsis africana  
K rau ss  is in fre q u en t on the  m arg ina l p la n ts  and  a single specim en of 
F errisia  sp. (A n cy lid a e ) re la ted  to  a P o rtu g u ese  E ast A frican  species has 
been  discovered.

4.) R. P an g an i a t  M auri n ea r K orogw e.

S m all pools on b are  rock w here the  R . P angan i n ea rly  touches the 
m ain  ro ad  hav e  a m ore prolific fauna th an  th e  p la teau  ponds. T hese pools 
a re  m u d d y  an d  d ry  u p  du rin g  the  d ry  season, b u t th ey  are ' covered w ith  
w a te r  d u rin g  the  w et period. The tru ly  aq u a tic  p lan ts  a re  rep resen ted  by 
P istia  s tra tio tes  L., A zolla , and  C era tophyllum . P anicum  repens  L., Cyve- 
rus  spp., and  A steracan tha  longifolia  (L .)N ees also occur in  th e  m ud. The 
r iv e r  rushes th ro u g h  a  v ery  n arro w  rocky b ed  a t  th is p o in t an d  ex tensive 
P apyrus  sw am ps ex is t to the  south.

C leopatra am oena  (M orel.) dom inates th ese  pools and shells of the fol­
low ing w ere  also found  A ncylidae , M elanoides tubercu la ta  (M ull), V ivi­
parus un ico lor  (OL), P ila  sp., B ulinus fo rska li (Ehrgb.) P hysopsis africana 
K rauss, Planorbidae, and Succinea  sp.

5.) Two ponds and  one sw am p on th e  w e ste rn  p la teau  have  been  in­
vestigated .

A pond in  the  g rassland  betw een  the  rid g es a t  N dam anyilu  contained 
T yp h a  sp., L y th r u m  ro tu n d ifo liu m  Höchst., P otam ogeton sch w ein fu rth ii 
A .Benn., an d  P olyg o n u m  sp. as the  d om inan t p lan ts. Ä species of G yraulus 
w as ab u n d a n t a t  the  roots of the L y th ru m  a n d  a species of B u lin u s  occurs. 
A v ery  s im ila r artific ia l pond a t  M kusi also con tained  the  sam e G yraulus 
(b u t v e ry  sparing ly) to g e th e r w ith  L ym n a ea  sp. w hich  w as feed ing  on the 
Potam ogeton. A  sw am p n ex t to th is artific ia l pond had  an  ex trem ely  in­
te re s tin g  though  sparse fauna. This h a b ita t is dom inated  by  Ty p h a  sp., 
to g e th er w ith  N a stu r tiu m  officinale  R.Br. an d  Crassocephalum  pteridi­
fo liu m  (DC.)Sp.M oore. A species of P u n ctu m , a genus no t reco rded  from
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E ast A frica  w as scarce a t  the  roots of g ra ss  a t  the  edge of the  sw am p to­
g e th er w ith  a species of P isid ium , a genus of m in u te  b ivalves w hich  have- 
on ly  ra re ly  been  recorded  from  T an g an y ik a . A  single shell of a L ym naea  
closely resem bling  th e  E uropean  L. tru n ca tu la  (M ull) (th e  ca rrie r  of the 
liv e r  fluke), a sm all U rocyclid  slug an d  a sm a ll juven ile  of a L ed o u lx ia  sp. 
also occurred  w ith  th e  P unctum .

5. Summary and Acknowledgements :

A n a ttem p t is m ade to correlate  th e  d is trib u tio n  of lan d  and  fresh ­
w a te r m ollusca in  N.E. T angany ika T e rr i to ry  w ith  th e  v ege ta tion  regions. 
A  selection  of h ab ita ts  is described. T h re e  zones a re  d istinguished, the 
low land  zone, th e  in te rm ed ia te  zone an d  th e  u p lan d  zone. The in term ed i­
a te  zone is d istingu ished  from  the o th er tw o  b y  the  pau c ity  of Pomatiasidae 
an d  th e  abundance of the  U rocyclid slugs. The u p lan d  zone is distinctive 
th ro u g h  th e  p resence of tru e  Helicidae in  abundance and  th e  absence of 
the  genus A chatina .

T he w rite r  w ishes to acknow ledge th e  v ery  g re a t assistance he has 
received  from  P . J . G reenw ay, Esq., O.B.E., F.L.S. w ith o u t w hich v e ry  few  
op p o rtu n ities  fo r collecting w ould have b e e n  possible.
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