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Notes on r e e f  h a b i t a t s  and gastropod molluscs  of a 

lagoon i s l a n d  at North A t o l l ,  Maldives 

Eortn iwhle h.to1-1 ev inces  most of t ho  p e c u l i a r i t i e s  c h a r a c t e r i s t i c  
of  sever21 Waldivian a t o l l s  bu t  n o t  found elsewhere. Its r i m ,  wi th 
maximum dimensions o l  5i x 37 km, is formed. m i n l y  by about 25 f a r o s ,  
small a t o l l s  wi th in  t h e  l a r g e r  convlex. Also included i n  t h e  r i m  a r e  
a few s i n g l e  i s l a n d s  p a r t i a l l y  surrounded by f r i n g i n g  r e e f s ;  t h e  l a r g e s t  
o f  t hese  is Nale I s l r i d ,  t he  s e a t  of government. I n  add i t i on ,  more 
than  80  f a r o s  m d  s i ;~~l l  i s l a n d s  occur wit'nin t he  lagoon. The f a r o s  and 
i s l a n d s  of t he  rim a r e  separa ted  by about 30 l a r g e  channels around its 
e n t i r e  c i rcunference .  The channels  a r e  30 - 150 m deep, i . e .  much deeper 
t han  t y p i c a l  P a c i f i c  a t o l l  channels.  

The l a r g e  s i z e  of t h e  channels  r e s u l t s  from meteorological  and 
hydrographic condi t ions  a s soc i a t ed  with t h e  r e g d l a r  a l t e r n a t i ~ n  of 
n o r t h e a s t  and southv~es t  monsooos. The r e s u l t i n g  increased  oceanic  
c i r c u l a t i o n  i n  and through t h e  l a p o n  i s  the  proximate cause of t h e  
f a r o s  and i n n e r  o r  lagoon i s l a n d s .  The term c o m ~ o s i t e  z t o l l  a p p l i e s  t o  
North H a l e  and some o t h e r  Maldive a t o l l s  because of t h e s e  f ea tu re s .  

Origifi of Maldive A t o l l s  

Although I have he ld  elsewhere (Kchn, 1961: t h a t  Dwrwints subsid- 
ence theory is t h e  bes t  gene ra l  explana t ion  of t h e  o r i g i n  of a t o l l s ,  
o t h e r  processes  h m e  probably been more important  i n  determining the  
p re sen t  f e a t u r e s  of t he  Maldive a t o l l s .  Ce r t a in  a s p e c t s  of Naldive 
a t o l l s  support  t h e  antecedent  platform theory  (Hoffrneister and Ladd, 
1944).  

Formation of Lagoon I s l cmds  

The i s l a n d s  wi th in  some Naldive a t o l l  lagoons probably begin as 
c o r a l  growth on a platform at  s u i t a b l a  depth (50-60 m). Grob~th is 
enhanced by t h e  unusual ly l a r g e  flow of oceanic  water through t h e  
broad ,  deep c h m n e l s ,  and cond i t i ons  favor  p e r i p h e r a l  development of 
t h e  r e e f  i n t o  a f a r o  ( see  Koffmeister and Ladd, 1944). A s  t h e  r i m  of 
t h e  f a r o  grows t o w ~ d  t h e  s u r f a c e ,  i ts  i n t e g r i t y  i n c r e a s e s  and i ts  
lagoon,  known as t h a  ve lu ,  becomes inc reas ing ly  p ro t ec t ed  and a reg ion  
of sediment depos i t i on .  Gradual ly,  t h e  f a r o  is transformed i n t o  
i s l a n d  with a f r i n g i n g  r e e f .  A s  Agassiz (1903) noted ,  a l l  s t a g e s  of 
such t ransformat ions  may be observed on Morth Male Ato l l .  

Department of Zoology, Univers i ty  of Washington. 



Funidu Is land 

The i s land  studied is not named on char t s ,  and we have transcribed 
the name given us o r a l l y  by the  inhabi tants  a s  Funidu. It is an e l l i p -  
t i c a l  i s l and  (about 1% x 69 m) j u s t  ins ide  the main southeast  channel 
in.to North Piale lagoon and jus t  northwest of a l i n e  between the  north- 
eas t  t i p  of Male Island and the south t i p  of Hulule Island.  It is the  
unnamed is land v i s i t ed  i n  1901 o r  1902 and described by Alexander figassir, 
(1903: p. 43, p l .  9,  f ig .  2). Agassiz's description of the is land is 
as follows: 

l1As  a type of an inner  i s l and ,  we examined a small well- 
wooded i s land  which r i s e s  i n  the  middle of t he  southeast  
passage i n t o  North Male with nearly t h i r t y  fathoms on e i t he r  
s ide  on it. The is land i s  e l l i p t i c a l ,  and is placed on the  
northwestern horn of an e l l i p t i c a l  f l a t  which s t re tches  out 
i n  a southeasterly di rect ion.  The f l a t  s lopes very gently 
t o  the sea ,  is  edged on the outer r i a  by a s ink forming a 
shallow d i tch  of varying width, flanked by coral  boulders or  
masses of beach rock extend-ing a s  an i r r egu l a r  wall along 
the greater  par t  of the outer  edge of the r e s f  f l a t .  The 
grea tes t  width of the  reef i s  from t t ~ o  hundred and f i f t y  t o  
three  hundred fee t .  It diminishes gradually i n  width t o  
the  northwestern corner,  where the is land i s  s teep to. 
Corals grow i n  great  abundance a t  a depth of from f ive  t o  
three fathoms upon the s teep  slopes of the reef  f l a t ;  they 
grow with l e s s  profusion t o  s i x  o r  seven fathoms, where they 
a re  separated by wide lanes  and patches of s a d  which even- 
tua l ly  cover the whole botton! a t  a depth of from eight  t o  
nine fathoms. From the three-fathom l i n e ,  they a l so  diminish 
i n  number towards the surface and spread over the  edge of 
the f l a t ,  which is par t ly  bare a t  low water; they extend but 
a shor t  way over i t ,  the  greeter  par t  of the f l a t  being 
covered by dead cora l s  overgrown with Nullipores. The sand 
beaches surrounding the i s land  are  s teep,  from s i x  t o  seven 
f e e t  i n  height. The cen t r a l  par t  of the is land is lower 
than tl:e beaches which surround i t ,  forming a shallow s ink 
from twelve t o  eighteen inches o r  more i n  d-epth. Consider- 
able  moisture accumulates i n  t h i s  shallow sink, and i n  t he  
rainy season a pool is probably formed of more o r  l e s s  
brackish water. This s t ruc ture  is most charac te r i s t i c  of 
the  i s lands  of the Maldives, whether they occur i n  the in- 
t e r i o r  of the great  sheets  of enclosed waters o r  on the 
outer r i m s  of the plateaus. The s ink has been formed by 
the washing up of the  beaches round a cen t ra l  area ,  a s  we 
have seen i t  i n  the Paumotus and elsewhere i n  other  Pac i f ic  
a t o l l s .  Before the vegetation became too dense, beach sand 
w a s  blown towards the i n t e r i o r  and pa r t l y  f i l l e d  the  cen t ra l  
a rea ,  u n t i l  t h i s  was prevented by the growth of bushes and 
shrubs, when the beaches merely increased i n  height and the  
sand of the upper r idge of the  beach was driven sparingly 



towards t h e  cen t r e  of t h e  i s l a n d ,  o r  its- f u r t h e r  passage 
stopped by t h e  b e l t  o f  denser  vegeta t ion  which had come 
up on the  h igher  p a r t s  of t h e  c o r a l  sand beach, The 
i s l a n d  of  PIale h a s  gradual ly  developed and been formed 
much i n  the  same manner as t h i s  i s l a n d ,  

The account desc r ibes  the  i s l a n d  much as we observed i t  i n  1957, 
except  we do no t  r e c a l l  t h a t  t h e  c e n t r a l   ort ti on appeared lower than 
t h e  uppermost beachec. Perhaps dur ing  the in t e rven ing  55 y e a r s  s u f f i -  
c i e n t  sand has  blown onto the i s l a n d  t o  e l imina te  the  v e s t i g e s  o f  t h e  
ve lu ,  as apparent ly  happened e a r l i e r  on Male. 

Agass iz ls  observa t ions  of t he  f r i n g i n g  r ee f  around Funidu a r e  con- 
f ined  t o  the  fol lowi2g note  on the  c o r d s :  

'?The c o r a l s  growing on t h e  s lopes  of t h i s  i s l a n d  a r e  
marked f o r  t h e i r  l ~ m r i a ~ c e ;  they grow n s  abundantly as 
they  do on t h e  s e a  face  of any a t o l l .  This  is i n  s t r i k i n g  
c o n t r a s t  t o  t h e i r  sccmty developaent i n  the  i n t e r i o r  of 
t y p i c a l  lagoons. It can r e a d i l y  be explained from t h e  
g rea t  depths  of t h e  passes  and t h e  g r e a t  mass and p u r i t y  
of  t h e  water pass ing  i n t o  t h e  i n t e r i o r  of t h e  enclosed 
bas in  o f  North Male. . . The branching c o r a l s  c o n s i s t  
mainly of  s p e c i e s  of Nadregores, of Poc i l lopores ,  and 
Millepores.  While the  massive c o r a l s  a r e  usua l ly  Astreans,  
P o r i t e s ,  and the  l i k e ,  Naeandrinae a r e  not  common." 

With D r .  U i l l a r d  D. Hartnan, I made fou r  t r i p s  t o  Funidu I s l m d ,  
19-23 September 1957, during t h e  course of t h e  Yale Seychel les  Expedi- 
t i on .  Notes on h a b i t a t s  and i n h a b i t a n t s  were r e f e r r e d  approxini!tely t o  
t h e  coordins tes  ind ica t ed  i n  f i g .  1, as accura t e ly  as could be done i n  
the  f i e l d  ( s e e  Kohn, 1956, f o r  method of recording  d a t a ) .  The dens i ty  
of symbols i n  f i g ,  1 i n d i c a t e s  the  r e l a t i v e  thoroughness of t he  observa- 
t i ons .  The gastropod molluscs have been i d e n t i f i e d  from c o l l e c t i o n s  of 
t h e  Peabody Museum of Natural  His tory ,  Yale Universi ty.  No at tempt h a s  
been made t o  v e r i f y  f u r t h e r  t h e  names used, 

On t h e  n o r t h  s i d e  of t h e  i s l a n d  (quadra ts  B4-B8) t h e  sand beach 
is narrow and followed seaward by about 1 2  m of s lop ing  beachrock 
covered with a t h i n  a l g a l  mat, i n  t h e  i n t e r t i d a l  zone. The su r face  of 
the  beachrock is smooth, but  i t  is marked by depress ions ,  potholes ,  and 
crevices .  Seaward of t h i s  zone a t  about t he  t i d a l  datum (0: approxi- 
mately mean low water sprir lgs) ,  t h e  beachrock beco~nes a very smooth l e v e l  
bench covered with a t h i n  l a y e r  of sand. The width o f  t h i s  zone is 
mainly 7 m o r  l e s s .  Seaward is  a wide zone of l i v i n g  c o r a l s  i n  very  
shal low w ~ t e r ,  the  tops  of t he  heads appearing t o  extend above datum. 
Mitra l i t t e r a t a  Lamarck and o t h e r  s p e c i e s  of Mitra were co l l ec t ed  i n  
shal low c rev ices  i n  t h e  l i x e s t o n e  and Trochus flanlmulatus Lamerck on 
l i v e  c o r a l  i n  t h e  o u t e r  zone as wel l  as on inshore  beach rock at  about 
0 - +1' t i d e  l e v e l .  In  B8, some rocks (na ture  n o t  recorded) extended 
upward t o  about +2' and perhaps suggest  r a t h e r  r ecen t  e leva t ion .  



On the  e a s t  s i d e  of t h e  i s l a n d ,  a l a r g e  t i d e  pool is i n  Cg. #The 
fol lowing were c o l l e c t e d  i n  C 9  and D 9  on beach rock  exposed zt low t i d e :  
Thais  tuberosa  RtJding, Ner i ta  h i s t r i o  L., Zngina mendicaria L., Vasum 

- 

- 
turbinel lum I,., and Bursa sp. 

Quadrats E'5-F8 a r e  charac ter ized  by a f l a t ,  smooth l i n e s t o n e  pave- 
ment covered by a very t h i n  l a y e r  of s a d  i m e d i a t c l y  seaward of t he  
r a t h e r  s t e e p ,  coarse sand beach. L a t i r u s  6;?10.ra,~dula (L.) w a s  ub iqui tous  
on t h i s  t h i n  l a y e r  of sand. Drupa spp. ,  l iorulz spp.,  
Nassarius  sp.,  and Colurnbel& sp.,  were a l s o  present .  Mitra spp. were 
c o l l e c t e d  from c r e v i c e s  i n  the  l imestone rock. Seaward, t h e  sand-covered 
bench suppor ts  i s o l a t e d  c o r a l  heads. The sandy arsa is p a d u a l l y  reduced 
and the  c o r a l  b e c ~ m e s  inc reas ing ly  dense and s o l i d  toward t h e  o u t e r  edge 
( ~ 5 ,  G 6 ,  H 4 ,  H 5 ,  EL). 

0 
I n  F7, smooth beachrock s lopes  of fshore  a t  about a 30 angle j u s t  

of fshore  from t h e  narrow sand beach. I n  s:me a r e e s  t h e r e  a r e  two t i e r s  
of beachrock. L a t i r u s  simragdula and Mitra l i t t e r a t a  were c o l l e c t e d  on 
- th i s  beaclwocl;. Offshore po r t ions  of t h e  r ee f  on t h e  e a s t  s i d e  could 
not  be inves t iga t ed  because of t h e  r a t h e r  heavy s u r f .  There a i~~zeared  
t o  be much c o r a l  rubble  and dead c o r a l  i n  t h i s  region.  Increased abun- 
dance of Drupa morum Rading was noted i n  I;r and is probnbly co r re l a t ed  
with the  heav ie r  s u r f  i n  t h i s  region.  Morula tube rcu la t a  B l a i n v i l l e ,  
no t  found i n  calmer a r e z s  t o  t h e  west, was a l s o  present .  It occurred 
both i n t e r t i d a l l y  and s u b t i d a l l y ;  o t h e r  s p e c i e s  co l l ec t ed  i n  t h i s  quadrat  
a p ~ e a r e d  t o  be only sub t ida l .  The substratum of F8 i s  mainly beachrock 
and c lose ly  resemblr"~  F7. 

A broader sand beach is present  on the  west ~ i d . 2  ( ~ 3 ,  3 3 ) ,  followed 
seaward by a broad a r e a  of t h i n  sand on smooth, l e v e l  l imestone bench 
which forms a channel s u i t a b l e  f o r  landing  a small  boat  i n  C3.  Specimens 
of - Turbo argyrostoma L., with ep izo ic  Eipponix sp. ,  Vasum turbinellurn, 
Nassarius  -- g a n i f e r u s  (Kiener) ,  Cerithiuin sp . ,  %rombus mutab i l i s  Swainson, 
P o l i n i c e s  sp . ,  Mitra  mitra L., Drupa g r o s s u l a r i a  l o b a t a  d l a i n v i l l e ,  and 
P e r i s t e r n i a  n a s s a t u l a  Lmwxlc were co l l ec t ed  i n  t h i s  a rea .  S e w a r d  (C2, 
D 2 ,  E2) is a zone of dense growing co ra l .  The heads appear t o  extend 
s e v e r a l  i nches  above datum, and many spec ie s  c f  c o r a l  a r e  :)resent. me 
heads a r e  in t e r spe r sed  with sandy a r e a s  conta in ing  some rubble ,  t h e  sub- 
s t r a t e  being a t  aboat  -2.5'. I n  some p laces  t h e r e  is a very g e n t l e  
s lope  t o  t h e  r e e f  edge, which drops o f f  preci j j i tously i n t o  b lue  wcter 
(about 90 ni acc.  hdmircalty Chart 65b). Turbo argyrostorna were c o l l e c t e d  
from l i v i n g  c o r a l ,  t h e i r  s h e l l s  o f t e n  bear ing  ep izo ic  Hipj:onix sp. 
LamSis lambis (L. ) occurred on sand under overhanginc c o r a l  heads, and 
At r ina  sp. occurred buried i n  sand. Cerithium nodulosurr., Cerithium sp., -- 
P e r i s t e r n i a  n a s s a t u l a  occurred on sGmd amid l i v i n g  and dead c o r a l ;  Drupa -- 
r i c i n u s  (L . ) ,  2. g r o s s u l a r i a  l o b a t a ,  and L a t i r u s  smarwdula on dead c o r a l ;  
and Morula d a t a  B l a i n v i l l e ,  Thais  h y s t r i x  L., and Cy-xaee sp. c f .  C. -- - 
$ o r a r i a  L. on l i v i n g  c o r a l  heads. Mitra l i t t e r a t a ,  Mitra sp., Vasu; - -- 
turbinel lum, and a h a l i o t i d  a l s o  occurred i n  C2, 02, and Z2. 

Unidentif ied spec ie s  of Nassarius  and Mitra were co l l ec t ed  com- 
p l e t e l y  buried i n  sand under c o r a l  rocks i n  un iden t i f i ed  quadrats.  



Conus a t  Funidu. I am p resen t ly  prepar ing  a more d e t a i l e d  r e p o r t  - - .-- 
on Conus i n  t h e  I" iddives,  t o  be published elsewhere, and w i l l  t he re fo re  
only b r i e f l y  summarize the  occurrence of t h i s  genus a t  F~midu .  I n  a l l ,  
199 specinens of 16 spec ie s  of Conus were col.lected. Conus was rnos,t 
abundant on Seachrock, where average dens i ty  w a s  about one ind iv idua l  
pe r  square meter. 

The Yale Seychel les  Zxpedit ion,  dur ing  which these  observntions 
were made, w a s  sade  poss ib le  by the  generos i ty  of i?r. Alfred C. G l a s s e l l ,  
Jr . 
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Caption f o r  map on fol lowing page: 

Fuo;lidu I s l and  and f r ing ing  r e e f ,  North Male A t o l l ,  Maldive I s l a n d s  
(4O10' N ,  73'25' E l .  The substratum of  po r t ions  of  the  r e e f  f l a t  examined, 
and o the r  f e a t u r e s ,  a r e  indica ted  by symbols. Based on H.O. Chart 5664 and 
observa t ions  by the  au thor ,  19-23 September 1957. 



FUNIDU 

ISLAND 

smooth. sloping beachrak f l a t ,  smooth limestone l i v i n g  t . dead coral 
with thin layer o f  algae .'.'. pavement with vergr CON a heads and 

thin layer o f  sand heads rubble 

coral rubble apparently eroding t ide  tree  
portion o f  island pool @ stump 




