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I. The Maldive Is lands ,  with spec ia l  reference t o  t h e x r a l  r e e f s  

The Y d e  Se:rchelles Sxpedition vessel  ' .kgosyl ,  a 110-foot ketch 
( ~ i g .  1 )  , 1ef. t  Colombo 15 September i957 and entered the lagoon of 
North i L t o l l  on 19 September. The 37-foot f i sh ing  c ru i se r  'Sea 
Quest1 a l so  par t ic ipated i n  the Expedition. The s c i e n t i f i c  s t a f f  of 
three  zoologis ts  included D r .  James E. Morrow, Jr. ,  chief s c i e n t i s t  
( f i s h e s ) ;  Dr.  i i i l l a rd  D. Hartman (sponges); and the  wri ter  (molluscs). 
The expedition w a s  made possible through the  generosity of iir. 111-fred 
C. G lasse l l ,  J r  . 

The following notes a r e  taken from the wri ter1  s f i e l d  notebooks. 
Horizontal d is tances  a r e  given i n  metric u n i t s ,  but water depths and 
other  v e r t i c a l  distances a r e  i n  f e e t  t o  conform with U.S.C.G.S. Tide 
Tables. In all cases,  t i d a l  datum is mean l ox  m t e r  spr ings  (ivlLWS). 
The few sea temi;eratures recorded a r e  given i n  Table 1. For more 
extensive accounts of the Plaldive Is lands ,  reference nay be made t o  
Gnrdiner (1903) and Ggassiz (1903). 

North Male  toll 

Following a v i s i t  t o  the main islmd of Male ( d e ~ c ~ i b e d  by 
V i l l i e r s ,  1957), severa l  days were devoted t o  surveying the inver te-  
b r a t e  fauna of a well-developed cora l  reef  f r ing ing  a small i s l and  
within the  lagoon, ca i led  Funidu by the  Naldivians but unnamed. on 
char t s  (Fig. 2) .  k separate rei2ort on t h i s  study is given i n  Atol l  
Research Bul le t in  102. 

Cunidu (YSE Sta.  18) 

Further co l l ec t ions  of reef  fauna were made a t  Dunidu I., a l so  
en t i r e l y  within the  lagoon. 6 l a rge  t i d e  pool on the  ea s t  s i de  of 
the is land was poisoned with rotenone f o r  coll-ection of f i she s  and 
inver tebrc tzs .  The shore on t h i s  s i de  was mainly of beachrock. An 
old Br i t i sh  r e s t  house on jXuzidu provided lodging and laboratory space 
f o r  D r .  Hartman and myself f o r  four days (5-8 October). During t h i s  
time we were ab le  t o  make l imi ted co l lec t ions  of shore inver tebra tes  
at night. 

1/ Department of Zoology, University of Yashington. 



Hulule  (YsE Sta .  22) 

J.S. Gardiner spent  a month on Hulule i n  1900, but  descr ibed  t h e  
i s l a n d  only S r i e f l y  (1903: p. 7 ,  329 f f . ) .  \ie made two t r i p s  t o  the  
seaward r e e f  op2os i te  t h e  e a s t  s i d e  of t h e  i s l a n d .  The r ee f  i s  ex t r e~ne ly  
broad, 400 m on the  c h a r t ,  but  of t h i s  t h e  inshore  ca.  350 m is a uniform 
s c a d  f l ~ t  2.t about -1'. Near t h e  ou.ter edge, c o r a l  and c o r a l  rubble 
inc rease  i n  abundance. I n  some a r e c s  i n  t h e  surge  zone t h e  blue alcyo- 
n a r i a n  c o r a l  IIellopora is estremelg abundant,  as i t  vi:s d u r i r s  Gardiner ' s  
v i s i t  (1903: p. 477). Zxtensive a r e a s  of flat r ee f  l imestone gavement 
near  t h e  o u t e r  edge tire covered b ~ i t h  l a r g e  c1iunl;s of c o r a l  rubb le ,  
agparent ly  throbm up by waves from the  o u t e r  r e e f  f ace  (Figs.  3,  1 ~ ) .  

11 few h a b i t a t  n c t e s  on t h e  mollusca c o l l e c t e d  were m d e :  I n  the  
sandy a r e a s ,  only a few smal l  specimens of t h r e e  spec ie s  of Yerebra and 
a number of  empty pelecypod s h e l l s  were c o l l e c t e d .  Near the  outer edge, 
s eve r s1  s ; e c i e s  of C?jpraea occurred under c o r a l  heads and rubble.  2. moneta 
was common i n  c o r a l  roclrs and l u g e  p i eces  of rubble .  Canthams sp.  and a 
l a r g e  Thais  sp.  were very ccmmon but  not; c c l l c c t e d .  T r i d a c ~  up  t o  35 cm 
i n  length  were a l s o  abundant. The spec ie s  of --- Tridacna a r e  extremely clif- 
f i c u i t  t o  d.etermina in.  t he  f i e l d ,  and a f e u  of each riror:~hological type 
were co l l ec t ed .  The seccncl c o l l e c t i n g  t r i p  concentrated i n  t h e  rubble 
and c o r z l  zone oppos i te  t h e  nor th  end of Bulule.  Lngina sp.  was the  
dominant mollusc, but  members of  t h i s  phylum were s 2 a r s e r  he re  than on 
any oth-.r r e e f  v i s i t e d  i n  the  Iblaldives. Gardiner (1903: p. 7) a l s o  
o b ~ e r v e d  t'rlat 1'P3ullusca a r e  no t  numerous" a t  I-iulule. 

!Thile col1ectin.g a t  3 u l u l e ,  we were joined by many i k l d i v i n n  chi ldren .  
By p lac ing  t h e  e n t i r e  c o r s i  head i n  t h e  orened sarong and l i f t i n g  i t  out  
of t he  v a t e r ,  they in;eniously ca tch  r e e f  f i s h e s  t h a t  d a r t  back i n t o  c o r a l  
heads when s t a r t l e d .  

Male (YsE Sta .  23) -- 
Col l?c t ions  were made c h i e f l y  along t h e  ou te r  ed:~ of t h e  r e e f  f l a t  

on the  west s i d e  of hiale I. ,  t h e  e a s t e r n  edge of t he  channel between Fiale 
and Wilingi'i. The ou te r  eage s lopes  r a t h e r  gen t ly  e c r o s s  a  zone of 
l i v i n g  and dead c o r a l  heads about 20 m wide t o  ca.  -2' a t  t h e  s t e e p  r e e f  
face.  This  zone was c h a r a c t e ~ i z e d  by abundant Cypraea t i g r i s ,  which is 
abundant only i n  s c a t t e r e d  l o c a t i o n s  i n  t h e  ? i d d i v e s .  The inshore  edge 
of t h i s  zmie is shaliow, abcut  t he  +1' l e v e l ,  and covered u i t h  dead c o r a l  
and rubSle. The broad r e e f  f i a t  f ron  the  rubble  zone t o  shore ,  about 
100 m wide, is a L  about t he  -k0.5' l e v e l  and covered w i t h .  a dense n a t  of 
t u r t l e  g r a s s  (Thalass ia?)  and a lgae .  Sponges were abundant. 

I n  coapany with t h e  Eisldivesl o f f i c i a l  guicie , iXr. L. Ibrahirn Didi 
'Argosy1 l e f t  i k l e  f o r  Fad i f fo lu  A-toll 24 S e ~ ~ t e m b e r  and a r r ived  a t  
Naifaro ("prawn ree f i : )  I s l and  the  fol lowiag morning. The populat ion of  
Faa i f  f o l u  is aboxt 4,030, most of whom l i v e  on S a i f z r o ,  a l a r g e  f i s h i n g  
v i l l a g e ,  m d  Inawari. Naifaro boas t s  s e v e r a l  2-story Sui ld ings .  



Kuredu (YSZ Sta .  20) 

'Argosy' continued northeastward and anchored i n  the  lagoon off 
Kuredu, a l a r g e  i s l a n d  with a smal l  v i l l a g e  occupied permanently by only  
one family. de collected on t h e  seaward r e e f  a t  Kuredu 25-2:) Sei.tember. 
The r e e f s  of  Fad i f fo lu  have bzen descr ibed by Gardiner (1903: pp. 396- 
402) and Ilgasclz, (1903: pp. '73-'77), bu t  i h redu  is only mentioned b r i e f l y  
by Gardiner. 

The seaward r e e f  c ? t  Iluredu i s  about 300 m wide a t  t h e  southern end 
o f  t he  i s l a n d ,  where most of t h e  c o l l e c t i n g  w a s  done (Fig. 5 ) ,  nzrrowing 
t o  a v i r t u a l  absence of r e e f  at the  no r th  end. The s u b s t r a t 2  of t h e  
landward h a l f  o f  t h e  r e e f  f l a t  is a l n o s t  completely sand. A number of 
completely bur ied  gastropods were exposed by fanning t h e  sand. These 
included f i v e  s p e c i e s  of =i~l,ra, 3 of Pitra,  arld. j of Conus. About --- 
h a l f w ~ y  a c r o s s  t he  r e e f  sparse mainly dead Acropora co lon ie s  aljpear. 
To seaward, l i v i n g  l;cropcr;;i and o t h a r  c o r a l s  become more abundant. At 
about  89% of  t h e  clistczxe from shore t o  seaward edge is a shallow ( a t  
about t h e  -1' l e v e l )  zone of  c o r a l  rubb le ,  followed t o  secward by low 
pcwin.g co ra l s .  The depth gradualkg i n c r e a s e s ,  as does t h e  he igh t  of 
t h e  c o r a l  heads. A t  about - 3 ' ,  t h e  botto::~ is snooth r e e f  l imestone be- 
tween c o r a l  heads. This  type  of  s u b s t r a t z  s lopes  gen t ly  t o  seaward f o r  
about  50 m t o  t h e    tee^ r e e f  f a c e ,  m d  b lue  water occurs  t o  t he  west. 
Eznce t h e r e  is no a l g a l  r i d g e  a t  t h e  r e e f  edge. About 120 q e c i e s  of 
molluscs ,  o f  which 1 7  were Felecypoda, one an  octopus,  and t h e  r e s t  
Gastropoda, were c o l l e c t e d  on t h e  Luredu r e e f .  

On Kuredu a r e  s e v e r a l  l a r g e ,  b rackish  ponds, s m e  of t h e 3  q u i t e  
deep. 3ense ;2opulatlons of t h e  gastropod T e r e b r a l i a  y a l u s t r i s  occupy 
substrztum. The ~zonds m e  probably rernnmts of a fornicr ve lu ,  t h e  
lacoon of a faro o r  small a t o l i .  F s ros  fo rn  t h e  o u t e r  r i n g  of t he  
s e v e r z l  coml,osite a t o l l s  t h a t  a r e  c h a r a c t e r i s t i c  of t he  i ialdive 
Archipelago. 

were a b l e  t o  observe a few c l i a ~ g e s  i n  conf igura t ion  of l and  
axd r e e f s  i n  t h e  5 C  y e a r s  s i n c e  Gardiner ' s  s t u d i e s .  Gardiner (1903: 
p. 399) repor ted  Icuredu t o  be washing away t o  t h e  south  but  extending 
t o  the  n ~ r t h  by t h e  p i l i n g  up of  rock. A t  t h e  time of our  v i s i t ,  t h e  
southern  end ai3pearzd more ex tens ive  than  shown on t h e  c h a r t ,  apparent ly  
due t o  adZed d e s o s i t i o n  of sand ( ~ i g .  7 ) .  Gardiner  (op. c i t . )  s t a t e d  
t h a t  mmy i s l a n d s  i n  Fad i f fo lu  lagoor, hc~ve washed away, a process  t h a t  
seems t o  be cont inuing.  The r e e f s  i n s i d e  t h e  channel between Kuredu and 
F e h i n g i l i  I s l a x d s  char ted  on Sheet  No. 1, Admiralty Chart GGa, shown by 
Gardiner  (1903: Fig. 103, p. 3971, and mentioned i n  t h e  S a i l i n g  Direc- 
t i o n s  (U.S. 11ydroy-a;jhic Off i c e  Fub. 159, 1951) , were not  observed. 
Gardiner  noted ex tens ions  of r e e f s  from some i s l a n d s  i n t o  t h e  channels.  
Such an ex tens ion  was observed on t h e  e a s t  s i d e  of  Luredu. ,This r e e f  
w a s  char ted  n e i t h e r  on the  1835 Admiralty Chart  nor  by Gardiner. Gardiner 
mentioned a south  i s l a n d  on Kuredu r e e f ,  xhich had been covered by coconut 
palms wi th in  t h e  memory of people r e s i d e n t  i n  1:9:;, bu t  which then  w a s  
"a mere sand bm1; with t h r e e  small t r e e s "  (Gardiner,  1903: p. 359). 
There was no t r a c e  of t h i s  i s l a n d  i n  1957 ( ~ i g .  7 ) .  



During t h e  s t a y  a t  Fad i f fo lu ,  'Argosy' w a s  v i s i t e d  by s e v e r z l  f i s h -  
i n g  dhonis ,  ~ i k i c h  a r e  engaged i n  ca tching  boniko. The fishermen wanted 
c i g a r e t t e s  and t i n  cans and t raded  s h e l l s  f o r  them. S h e l l s  used i n  
t r a d l n g ,  o r  given t o  members of the  dxpedi t ion  as g i f t s ,  included Cassis 
sp.  , Cypraea t i g r i s  , Coiius a u l l c u s ,  and d i s t c r s i o  anus. 

South Mahlosmadulu A t o l l  

Dunilcolu (YSZ S t a .  21) 

' Argosy1 s a i l e d  from Fadi f fo lu  t o  the  southwest corner of  Sou.th 
Mahlos~adulu A t o l l  on 30 September, a r r i v i n g  a t  mchornze o f f  h n i k o l u  I., 
on the  r i m  of a f a r o  i n  the  lagoon, i n  the  af ternoon.  From Dunilcolu, a 
f a r o  r ee f  extends southward i n  the  lagoon toward ;:larufinur and Turadu 
Is lai ids  (Fig.  8). Its h i z h e s t  ;,oint is  about datum ( ~ i ~ i d S ) .  FIany men were 
on the beach t o  meet us .  One spoke a l i t t l e  Lnglish. They knew who we 
were and t h e  nanes of our v e s s e l s ,  having learned  from r e s i d e n t s  who had 
r e c e n t l y  been t o  kkle.  I; t u r t l e  n e s t  with eggs wns found. We loaned t h e  
Pialdivians an  e x t r a  f ace  mask and they were de l igh ted  with i t .  I n t o  
t h e  wster they went, sarong and all! Af te r  our  c o l l e c t i n g ,  the  i . ialdivians, 
mostly fisherman who l i v e  on Yuradu, v i s i t e d  'Argosy' a d  brought a l a r g e  
sack of  t u r t l e  eggs and some coconuts. 

It i s  a cons tant  source of amazement t o  t h e  newcomer t o  see  a r e e f  
extending q u i t e  independently ou t  ac ross  an a t o l l  lagoon. The e n t i r e  
f a r o  of whLch Dunikolu is  a ;:art was not  i nves t igz t ed  but  h a s  been d i s -  
cussed by Gardiner (1303). Alons t h e  ve lu  s i d e  of t h e  f a r o  r e e f  extend- 
i n g  south  from I h ~ i k o l u  l a r g e  specinens of Murex, Chma, Cypraea v i t e l l u s ,  
and small P u s t u l a r i a  were co l l ec t ed  among c o r a l  heads on th2 ve lu  edge. 

The narrow f r i n g i n g  r e e f  on t h e  southwes-i; ( v e l d  s i d e  of Dunikolu 
is s m d y ,  followed by inc reas ing  numbers of l i v i n g  Acropora. Nenr the 
edge f ac ing  the  main lagoon the  r ee f  is completely covered by low, l i v i n g  
colonies  of  many c o r a l  s p e c i e s ,  and c o l l e c t i n g  i s  d i f f i c u l t  as the  depth 
is about datum. The edge s l o p e s  s t eep ly  i n t o  t h e  lagoon; l i v i n g  c o r a l  
covers t h e  s lope .  

The r e e f  oppos i te  the  e a s t  s i d e  of  Dt;nilcolu is si~;ils.r but  is 
s e p r a t e d  by a lagoon ca. 50 m wide, t he  deepest  p a r t  of which is ca. -5'. 
Toward t h e  lagcon edge l i v i n g  c o r a l  i nc reases  i n  dens i ty  t o  a r idge  a t  
the  0 - +0.5' l e v e l  &t the  o u t e r  edge (Fig. 9). IIost collect in^ here 
was done about halfway a c r o s s  the  r e e f ,  where t h e  s u b s t r a t e  was of sand 
and rubble  a r e a s  in t e r spe r sed  with l e r g e  Acropora co lonies  znd o t h e r  
c o r a i  heads. Specimens of s e v e r a l  s p e c i e s  of Cyy-aea occurred a t t ached  
t o  t h e  u ~ d e r s i d e s  of these  colonies .  i e r e b r n  s;p. were f o  nd completely 
bilriee;, i n  sand amid rubble inshore.  

IJo marine c o l l e c t i n g  o r  s e r i o u s  o b s e r v a t i o ~ s  were c a r ~ i c d  out  dur ing  
t h e  t r i p  'from ?!orth B d e  -to Addu, 9-11 October,  aboard 'Sea Quest' . I n  
the  lagoon o f  Nul&u A t o l l ,  where we mchored i n  14  m i n  a ve lu ,  a l a r g e  
nuaber of  small porpoises ,  which made v e r i  s h o r t ,  high jnmps, were 
observed. 



Addu A t o l l  -- 
Upon a r r i v a l  o f f  Gan I., s i t e  of a R o y a l  A i r  Force base,  we were 

g ree t ed  m d  given much a i d  by extrsmely h e l p f u l  iw personnel.  The 
coicmanding o f f i c e r ,  Squadron Leader R. Schofiel-d,  g rac ious ly  provided 
u s  with a motor t o u r  of t h e  i s l a n d ,  space f o r  a l abo ra to ry  t e n t ,  meals, 
and i n t e r - i s l a n d  t r anspor t a t ion .  

Hitadu (YSE S ta .  24) 

This  i s l a n d ,  a t  t h e  northwest  ex t remi ty  of t he  a t o l l ,  was v i s i t e d  
13 October i n  t h e  company of  B r i t i s h  engineers  seeking  c o r a l  rock f o r  
landing, s t r i p  cons t ruc t ion .  Holes due t o  a depth of  about  7 m on Hitadu 
showed l i t t l e  bu t  sand. There a r e  many p i eces  of  c o r a l  rock well  i n l and  
on Hitadu,  apparent ly  thorn  up by heavy seas. !Je c o l l e c t e d  on the  
seaward r e e f  f l a t ,  which i s  200-300 n~ wide and mainly of smooth, s o l i d  
r e e f  l imestone pavenent (Fig.  1 0 )  and resembles t h e  seaward r e e f  f l a t  
on the  windward s i d e s  of t he  ivlarshall I s l a n d s  ( e . ~ . ,  Ehnery, Tracey and 
Ladd, 1954: p l .  33) . Loose dead c o r a l  rocks  occur  over much of t he  
f l a t  and many srrlall l i v i n g  co lon ie s  of I I e l i o p r a  occur almost t o  t h e  
beach. A channel is poss ib ly  developins along t h e  edge of t he  beach. 
It w a s  about 1 m wide with t h e  boktom, a few inches  below the  l i t h i f i e d  
p la t form,  of sand and dead c o r a l  roclzs. A t  about  75;: of the  d i s t a n c e  
from shore  t o  o u t e r  edge t h e  amounts of l i v i n g  c o r a l  and, e s p e c i a l l y ,  
c o r a l l i n e  a l g a e ,  i nc rease  markedly. I n  between, t he  p la t form is smooth 
and apparent ly  scoured by t h e  heavy s u r f .  A t  t h e  t ime of c o l l e c t i o n ,  
breakers  were u s u a l l y  about 5' h igh ,  and the  depth of water over t h e  
r e e f  was about  1'. The o u t e r  edge cons i s t ed  of low, l i v i n g  c o r a l  and 
a broad bu t  low t t L i t h o t l ~ m i o n l l  r i d g e ,  about 0.5-0.7' above the  l e v e l  
of t he  main f l a t .  I n  some a r e a s ,  c o r a l  rocks  covered with pink ca lcare-  
ous a lgae  pro t rude  a f o o t  o r  more up i n t o  the  heavy s u r f .  I n  gene ra l ,  
mollusks were no t  abundant. Cypraea moneta w a s  c o l l e c t e d  under l oose  
c o r a l  rocks. Bursa spp. were found in shore ,  bu t  most of t h e  o t h e r  
specimens c o l l e c t ~ d  were nea r  t h e  o u t e r  edge. 

The l a r g e  introduced t e r r e s t r i a l  gastropod,  Achatina f u l i c a ,  was 
very common on S i t a d u ,  a l though we had n o t  seen  i t  on any o t h e r  a t o l l .  
Four specimens were c o l l e c t e d  on t h e  c e n t r a l  p a r t  of t he  i s l and .  Three 
of t hese  showed symptoms of t he  d i sease  r epo r t ed  by Head (1961); both 
t e n t a c l e s  of two specimens, and one of t he  o t h e r ,  showed bulbous enlarge-  
ments near  t h e  base o r  d i s t a l l y .  

Gan (Y3E S ta .  25) - 
A narrow r e e f  on t h e  lagoon (no r th )  s i d e  of t h e  i s l a n d  is about 

CO-100 m wide from high  t i d e  l i n e  t o  r a i s e d  o u t e r  r idge .  The o u t e r  
r i d g e  i s  composed s o l e l y  of t i rowhe c o r a l  and is probably j u s t  exposed 
a t  s p r i n g  lows. line r e e f  f a c e  d m p s  s t e e p l y  t o  t h e  f l o o r  of t h e  lagoon. 
The in shore  po r t ion  of t ne  r e e f  cha rac t e r i zed  by l a r g e  a r e a s  o f  
s i l t y  sand,  dead c o r a l  rocks ,  and abundmt  a l g a e  and aijpears t o  have had 
c o r d  removed f o r  runway cons t ruc t ion .  About halfway a c r o s s ,  l i v i n g  
c o r a l  b e g m s  and i n c r e a s e s  i n  d e n s ~ t y  toward t h e  o u t e r  edge. hany s p e c i e s  
of  c o r a l  appear  t o  be represented.  Cerithium nodulosum w a s  q u i t e  common. 



Tridacna up t o  about 20 cm were common. It was not  c e r t a i n  whether more 
than one s p e c i e s  was ?resent .  S h e l l  shape seemed l a r g e l y  determined by 
t h e  na tu re  o l  t he  c o r a l  i n  which t h e  clam was embedded. No Tridacna 
were observed l y i n g  f r e e  on the  sand. 

YSE S t a .  25A. Heef a r e a  between t h e  west sid-e of  G a n  and Faidu. 
During Yorld War 11, a causeway joined t h e  two i s l ands .  Af t e r  t h e  war 
i t  was destroyed by the  >Ialdivians,  whose two v i l l a g e s  on e i t h e r  s i d e ,  
we were t o l d ,  d id  not  g e t  a long very well .  Construct ion of t h e  causeway 
unfor tunate ly  obscured t h e  changes Gardiner (1903: p. 419) noted t o  
have tc&en p lace  bet-deen 1835 and 1900. However, an extremely s t r o n g  
c u r r e n t ,  flowing i n t o  the  lagoon a t  the  time o f  c o l l e c t i o n ,  i s  eroding 
t h e  west s i d e  of  Gan, as evidenced by f a l l e n  t r e e s .  The t runk of  one 
coconut palm l a y  about 5 C  m ou t  from shore under 2'  of water.  Gardiner 
(1903: p. 419) a l s o  observed evidence of  e ros ion  i n  t h i s  p w t  of t h e  
a t o l l .  The reef  fla-'L s u b s t r a t e  w 2 s  predominantly sand, with sparse  
c o r a l  heads and dead c o r a l  rocks ,  and  some a r e a s  of dense l i v i n g  P o r i t e s  
colonies .  

YSi3 S ta .  25B-C. Beef a r e a  on the  lagoon s i d e ,  nea r  t h e  e a s t  m d  
of G a n .  The width of t he  r e e f  i s  about 80 m. Inshore po r t ions  c o n s i s t  
of saqd wi th  a r e a s  of 'Thalassia(?)  and dead c o r a l  rocks. The c e n t r a l  
area. i s  of c o r a l  rubble ,  t he  o u t e r  po r t ion  of  l a r g e  l i v i n g  and dead 
c o r a l s .  The gent ly  s lop ing  o u t e r  edge was densely popul-,ted with molluscs. 
Turbo sp. an6 Vasum turbinel lum were e spec ia l ly  comrno2. 

A t u r t l e  g r a s s  f l a t  on t h e  e a s t  end of G a n ,  adjacent  t o  Gan Channel, 
w a s  observed by t~wo members of  the  crew, P. Pielante and J. Blanchard, 
who c o l l e c t a d  more than  100 specimens of Cypraea ti;;ris the re .  

W i r i n g i l i  (YSS S ta .  26) 

The broad lagoon r e e f ,  -up  t o  $00 m aciqoss,  on the  west s i d e  of 
W i r i n g i l i  I. was v i s i t e d  16 October. The substratum is mainly coarse 
s a d ,  on which i s o l a t e d  c o r a l  heads end r a t h e r  small k o p o r a  co lon ie s  
r e s t .  Z o r i t e s  is the  only abundant co-ral,  bu t  small, s2a r se  co lon ie s  
of  s e v e r a l  o t h e r  c o r a l s  were present .  k t r a n s e c t  of t h e  r e e f  from shore  
t o  ou te r  edge was observed from the  boat .  The dens i ty  of c o r a l  heads 
i n c r e a s e s  moderately from shore t o  o u t e r  edge. Clumps of c o r a l  heads 
a t  t h e  o u t e r  edge form a r idge  probably a t  about d ~ t u m  le -ml .  Gehind 
t h e  r idge  is a lagoonle t  about 4' deeper.  The major ( inshore)  po r t ion  
of  t h e  r e e f  f l a t  i s  a t  about t he  0 t o  -1' l e v e l .  

During t h e  last s i x  days a t  Addu (I/+-1, October) t he  weather was 
q u i t e  c o c l  (dagtirne tempe7:aLures about 80' F) and ra iny .  'ijinds were 
l i g h t  and va r i ab le .  Bain s q u a l l s  were l a r g e ,  moved slowly,  and o f t e n  
blew back a-gain a f t e r  they once passed the  i s l a n d .  Climatic  cond i t ions  
t h u s  agreed with those repor ted  by Agassiz (1903). Ckey a r e  due t o  
Addule l o c a t i o n  nea r  t h e  southerr,  l i m i t  o f  t he  southwest and nor theas t  
monsoons, and n o r t h o f  the  tradewind zone. R a i n f a l l  f i g u r e s  we were 
given ranged from 100 t o  190". It i s  no t  unusual t o  have 2'' i n  one day. 



A t  Addu a l s o ,  l o c a l  boys o l t e n  presented u s  with s h e l l s ,  e.g. 
Cypraea arabica.  A s h e l l  appears  t o  be a usual  g i f t  when a Naldivian 
g r e e t s  a fore igner .  Beyond the  i n i t i a l  g i f t ,  the usual  p r i c e  f o r  each 
s h e l l  is one c i g a r e t t e .  fi 'number of cowries were added t o  the  a p e d i -  
t i o n ' s  c o l l e c t i o n  i n  t h i s  way. i;t work i n  o r  ou t s ide  our l abora to ry  
t e n t  we were cons tant ly  surrounded by a number of Naldivians, c h i e f l y  
chi ldren .  They have picked up considerable :<nglish, and some of the  men 
read  English well. 

The Expedition departed from the  Maldives on 20 October 1957. 

11. Peros Bahnos A t o l l ,  Cha.gos I s l a n d s  

The Yale Seychelles  Expedition vesse l  'Argosy' s a i l e d  south from 
Addu A t o l l  a t  O9:2O on 20 October 1957, gradual ly  en te r ing  the  region 
of the  nortkwest monsoon, and entercd the lagoon of Peros Banhos a t  
O6:OO on 22 October. Although the  northwest monsoon is s a i d  t o  be 
charac ter ized  by long per iods  of calm (Bourne, 1831 ,  the  weather w a s  
stormy, and s e a s  were heavy i n  the  broad, ope2 lagoon, i n t o  which t h e r e  
a r e  twelve l a r g e  passages. 

We went ashore only at I l e  du Coin, t h e  main se t t lement  and head- 
q u a r t e r s  of t h e  well-kept copra p lan ta t ion .  We were informed t h a t  7.05" 
of  r a i n  had f a l l e n  i n  the  pas t  24 hours. Annual r a i n f a l l  is 120-130". 

It is  of  i n t e r e s t  t o  compare our observcitions of the  i s l a n d  with 
those of J. Stanley  Gardiner and C. Fo r s t e r  Cooper (1907), who v i s i t e d  
13e du Coin i n  June,  1905. The mzin change i n  the  pas t  50 yea r s  seemed 
t o  be t h a t  o i l  f o r  export  is no longer made from copra. I n  1905, 
65,000 ga l lons  of o i l  were exported annually t o  ) ' iauri t ius  on t h r e e  
t r i p s  of  a br ig .  Now, about 60 tons  of copra a r e  shipped each month 
on a small f r e i g h t e r  t o  Mauri t ius ,  where t h e  o i l  is pressed. Coconut 
o i l  is mil led at Coin only f o r  l o c a l  consumption, although the  very  
l a r g e  o ld  mi l l s tone  used t e s t i f i e s  t o  the  formerly l a r g e  production. 

'The human population of Peros Banhos is now 500, aga ins t  200 i n  
1905. f3my of the  people have l i v e d  a l l  t h e i r  l i v e s  i n  the  Chagos, but 
although Gardiner and Cooper predic ted  t h a t  inc rease  i n  numbers of these  
"enfants  des  h e s t r  would e l iminate  the  need t o  import l abore r s ,  many 
l a b o r e r s  continue t o  come from i b u r i t i u s .  During the  r a iny  per iods  of 
our  v i s i t ,  women were engaged i n  making c o i r  rope. I n  good weather 
each woman s p l i t s  700 coconuts pe r  day, a t a s k  requi r ing  l e s s  than 
h a l f  a day, f o r  10 rupees per  month, about the  same wage paid i n  1305. 

Prominent cu l t iva ted  t r e e s  a r e  mapou (P i son ia ) ,  b r e a d f r u i t ,  banana, 
and a few papayas. Flowers a r e  grown, and t h e  l a b o r e r s  have vegetable 
gardens. As was t h e  casz i n  1905, p i g s  and chickens a r e  kept  f o r  food 
m-d fed on coconuts. Ducks, not  noted by Gardiner m d  Cooper, a r e  now 
a l s o  r a i sed .  Donkeys were a l s o  p resen t ,  but we saw no mules. The 
people and l i v e s t o c k  appeared very heal thy ,  a condi t ion  a l s o  remarked 
on by Gardiner and Cooper (1907). 



Lagoon r e e f ,  I l e  du Coin, -. (YSE Sta .  27) 

The most conspicuous f e a t u r e  c f  t he  r e e f  i s  t h e  abundance of a 
s i n g l e  s p e c i e s  of zoanthid which forms a broad inshore  zone. Seaward 
of t h i s  is a zone of smooth r e e f  l imestone with a few low P o r i t e s  heads 
and some zoanthids.  The r e e f  f l a t  is at  about 0 t o  -1' . t ide l e v e l  
( 0  = MLWS). The seaward edge of t he  r e e f  s lopes  r a t h e r  gent ly .  It is 
a region  of heavy surge with few c o r a l  heads. 

Molluscs co l l ec t ed  included Cgpraea capu t sc rpen t i s ,  2. a r a b i c a  
(commonly i n  p a i r s  on underslfies of  c o r a l  roclcs, soi?e with egg capsu le s ) ;  
and members of  t h e  genera Cantharuc, Mi t ra ,  Conus, Yflais, Vasurn, 
amphiperas, and Tridacna. 

Seaward Reef,  I l e  du Coin (YSE S ta .  23) 

Co l l ec t ions  were nade on the  broadest  p a r t  of t he  r e e f ,  v~hich i s  
250-500 m wide. Areas of f i n e  sand, rough c o r a l  o r  r e e f  rock,  and 
smooth r e e f  rock pavement cha rac te r i ze  the  inshore  po r t ion ,  which 
probab'y r s p r e s e n t s  a region  formerly occupied by t h e  i s l a n d .  The p o -  
po r t ion  of  s ~ o o t h  ixivement i n c r e a s e s ,  ancl i t  i s  covered by an a l g a l  mat 
of increasin.2 th i ckness ,  t o  seaward. About 2C0 m from shore  t h e  sub- 
s t r a t e  has a gen t ly  r o l l i n g  a y p e a r a c e ,  and ranges i n  l e v e l  from about 
-1.0' t o  + l . O 1 .  Smoothed c o r a l  rocks t y p i c a l l y  occur i n  the  depress ions ,  
and some rubble  and occzs ional ly  sand. is found. mdernea t l i  them. The 
nurnber and s i z e  of such c o r a l  rocks inc rease  toward the  ou te r  edge, 
where they a r e  t y p i c a l l y  covered with pink c o r a l l i n e  a lgae .  The t y p i c a l  
"Lithothamnion r idge"  repor ted  by Gardiner (1935) could not  be v i s i t e d  
because of t h e  heavy s u r f .  Blthough the  t i d e  was a l o v  s p r i n g  (4-0.2' 
about two hours  p r i o r  t o  our observa t ion) ,  t he  s t r o n g  north\:rest wind had 
apparznt ly  prevented the  r e e f  from drying  completely. Only po r t ions  of 
the  o u t e r  r i d g e  coulcl be seen pro t ruding  through the  s u r f .  Ye were t o l d  
by the  p l a n t a t i o n  sub-manager t h a t  the  r e e f  o f t e n  d r i e s  a t  low t i d e .  

J u s t  inshore  f ron  the  Lithothamnion r idge  the  a l g a l  t u r f  i s  2-3 cm 
dezp . Cup sponges (Phyl lospon,~ia  f o l i a scens )  were extremaiy numerous on 
it. Conus w a s  more abundant here than a t  any s t a t i o n  v is i ted .  i n  the  
PIaldives; 189 s p e c h e n s  of 12  spec ie s  were co l l ec t ed  i n  2% hours.  One 
specimen c f  Thais  armlgera (?)  w a s  observed feeding on IJer i ta  p l i c a t a  
i n  t h e  t y p i c a l  Ner i t a  zone of inshore rock. I n  a l l ,  about 50 spec ie s  
of gastropods and 7 s p e c i e s  of pelecypods were co l l ec t ed .  

Gardiner (1936) comluded t h a t  tha  land  of Eesos B&os vas ~r~~ 
away, and t h a t  t h e  a t o l l  was progressing toward a submerged bznl: o r  
drowned a t o l l ,  o f  which t'nere a r e  seve ra l  i n  the  Chzgos krciliyelago. Ye 
made no observa t ions  r e l evan t  t o  t h i s  i l y ~ o t h e s i s ,  except t h a t  t he  a i~oun t  
o f  dead r ee f  and exposed r ee f  rock observed w a s  ~ e n e r a l l g  confirmntory. 
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Table 1 

Se? Surface Tem~;eratlxres Over Eialdive Coral Reefs, 1957 

YSE Stat ion ---- Location D& 

17 Funidu I. , North Male 19 Sept. 
Atoll  (lagoon) 

20 Sept. 

23 Nale I. , North Male 
Atoll  (channel) 

near outer edge over 4 Oct. 
coral  

on inshore t u r t l e  grass  
f l a t  

24 Hitadu I., Addu Atoll  13 O C ~ .  

(seaward r ee f )  

25 Between Gar,  and Faidu 15 Oct. 
Is. , Addu Atoll  

Time Temp. (OC) - 
17 : 15 29.5 

10:45 28 .7 



Figure cap t ions  

Figure 1. Yale Seychel les  Zxpedition v e s s e l  'Argosyr o f f  hddu Atol l .  

Figure 2. View from Male Harbour approximately no r theas t  t o  Funidu 
I s l m d ,  North Nale A t o l l  (YSd Sta .  17 ) .  The l a r g e  i s l m d  i n  t h e  
background is  Hulule. 

Figure 3. View south along o u t e r  edge of seaward r e e f  of Hulule I s l and ,  
North Nale A t o l l  (YSE S t a .  22 ) ,  showing c o r a l  heads apparent ly  
thrown up by waves. 

Figure 4. View e a s t  a c r o s s  o u t e r  edge of seaward r ee f  of  Hulule 
I s l a n d ,  North ?isle A t o l l  (YSL 5 t a .  22) .  

Figure 5. View south along southern po r t ion  of seawsrd r e e f  f l a t ,  
Icuredu I s l a n d ,  Fai i i f folu A t o l l  (Y3.1; 3 t a .  20).  'The i s l a n d  cmd beach 
a r e  t o  the  l e f t ,  t h e  sandy, inshore  po r t ion  of the r ee f  i n  t h e  
cen te r  fore::;romld, and c o r a l  i nc rezs ing  towzrd the  ou te r  z d p ,  r i g h t  
background. 

Figure 6. Lasge brackish water pond on t h e  c e n t r a l  po r t ion  of Kure<u 
I s l and ,  Fadif f o l u  Ato l l .  

Figure 7. View southwest from southern t i p  of Kuredu I s l and ,  toward 
K~~dadu I s l and  i n  d i s t a n c e ,  3a;:iffolct A to l l .  Seaward reef  t o  r i g h t ,  
lagoon t o  l e f t .  

Figure 8. View southwest from south shore of Dunri.!<olu I s l and  a c r o s s  
f a r o  ?eef (Ys- Sta .  21) t o  Yarufinur I s l and  i~ d i s t m c e ,  Zouth 
Mahlosmadulu Ato l l .  Velu t o  r i g h t ,  main lagco? t o  l e f t .  

Figure 9. View southeas t  a c r o s s  r ee f  on e a s t  s i d e  of Dunikolu I s l and ,  
South ibhlosmadulu A t o l l  (YSL Sta .  21).  Beach i n  lower r i g h t  
corner ,  sandy inshore  po r t ion  of r e e f  i n  fore%:round, darker  a r e a s  
of co ra l  and main lagoon beyond i n  backsround. 

Figure 1 0 e  View northwest a c r o s s  seaimrd r e e f  f l a t ,  ~ i t a d u  I s l and ,  
kddu A t o l l  (YsZ S ta .  24). 






