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Zonation of Corals on Japtan Reef, Eniwetok Ato l l  

by 
Eugene P. Odum, University of Georgia, Athens 

Howard T. Odum, I n s t i t u t e  of Marine Sciences, Port Aransas, Texas 

A t  the  time of t h e  publication of our paper ItTrophic Structure  
and Productivity of a Windward Coral Reef Community on Eniwetok Ato111~ 
( E C O ~ . ~ ~ ~ ~ ~ ~ ~ .  , 25: 291-320. 1955) only t en t a t ive  idenTifications of corals, 
mostly t o  genus, could be designsted since our reference specimens, sent  
t o  t he  National Museum f o r  study, had been returned with only p a r t i a l  
iden t i f ica t ion  of some specimens. Since exact iden t i f ica t ion  t o  species 
was not necessary i n  our analysis of t o t a l  s t ructure  and metabolism of t he  
reef ,  code numbers were used i n  t h e  t ex t  a d  tables  of our paper, pending 
more c mp le t e  determinations. 

Upon h i s  return from a n  overseas t r i p ,  D r .  John trl. Wells of Cornell 
University, kindly consented t o  examine our col lect ions  during the  mmer  of 
1955. He has returned the  material  t o  us with his  determinations of species. 
Since t h e  Japtan Reef which we studied is located near the Marine Laboratory 
on Parry Island and may be frequently v i s i t e d  by workers a t  t he  laboratory 
it seems especially desirable  t o  make avai lable  t he  f i n a l  ident i f i c a t  ions. 
The Japtan reef,  being r e l a t i v e l y  undisturbed, can serve a s  a Mcontrol" f o r  
s tudies  of reefs  more d i r e c t l y  affected by nuclear weapons tes.ts. 

The s e r i e s  of cora l s  was collected i n  a t ransect  across t h e  windward, 
inter-island reef about one-fourth mile north of Japtan (&ti)  Island on Eni- 
wetok Atoll,  Marshall Islands. This reef,  t h e  physiographic zonation, and the  
locat ion of sample quadrats have been f u l l y  described a d  pictured i n  t h e  
above mentioned paper. A s  shown i n  Figure 1, t h e  reef  a t  t h e  study t ransect  
point exhibited 6 d i s t i n c t  zones. No collections could be made from the  
windward but t ress  zone. The &her 5 zones a r e  designated i n  F i g r e  1 and 
Table I. a s  follows: A. Coral-algal r idge (breaker zone), B. Encrusting 
zone. C. Zone of small heads. D. Zone of large heads. E. Zone of sand 
and shingle with scattered large heads. The species of corals  collected 
from these  zones are tabulated i n  Table 1. Code numbers correspond t o  numbers 
l i s t e d  i n  t e x t  and tables  of t he  Ecological Honograph paper. 

A s  would be expected, t h e  gradients  (from sea t o  lagoon) i n  depth 
of from about 6 inches t o  30 f ee t  and more and i n  current velocity from about 
0.5 meter t o  l e s s  than 0.1 meter per  second a t  I1averageu t i d e  conditions 
r e s u l t  i n  sharp changes i n  species composition along the reef t ransect ,  
The conditions a t  low spring t i d e s  a r e  probably c r i t i c a l  f o r  mny species 
s ince current ve loc i t ies  a r e  grea t ly  reduced; only a few inches of water 
may cover t h e  windward zones and t h e  large heads of Zone D may project  a 
foot o r  more above water f o r  several  hours. Porite? lobata appeared t o  
t o l e r a t e  t h e  widest range of cor~di.t.ions a s  it could b e  found over most of t he  
reef .  Millewora p@ty41:-rl?.a , was t h e  only species which appeared t o  exhibi t  
a d i s c o n t i n u e ~ ~  dis t r ibut ion;  it was an important species i n  Zones A and B 
and aga,in i n  Zones D and E but not i n  Zone C. However, t he  growth forms or  
"ecotypes" of t h i s  species were qu i te  d i f fe ren t  on t h e  f ron t  and back reef; 
on t h e  former, t h i s  coral  was largely encrusting $-Ale i n  t h e  deeper water 
zones the t a l l ,  branched finger-l ike form was prominent. 



SPECIES 

T A B U  1. Zonation of Corals on Japtan Reef, Eniwetok Atoll  

Code 
Numbers A B C D E  

Pocillopora danae (E. and S.) A-1 X 
Acropora s p . x r u s t i n g  type) B-1 X X 
Plillepora plat.yphylla H. and E. B-2,El X X X X 

Favites halicora (Ehrenb.) B-4 X 
Pocillopora verrucosa (E. and S.) B-7 X 
Ples ias t rea  ve r s i  ora (Laan,) B-3, B-5, C-2 X X 
Favia pallid* - B-8,C-3 X X 
Porites lobata Dana - B-6 X X X 

Favites abdita (E. and S.) c-4 
Cyphastrea chalcidicwn (Forsk.) c-5 
Porites lutes I$,-I3 and H C-6 
Pocillopora elegans Dana C-8 
Bcropora tubicinar ia  (Dana) c-9 
Acropora '-uelch) c-'7 
Acropora humilis (Dana) C-10,~-7 
Echinopora lamellosa (Esper) - C-11  
r'avia st eLligera (Dana) - c-1.3 

Stylophora mordax Dana D-8 
Lobophytum aauciflorum (Ehr. ) D-10 

Millepora murrayi Quelch E 2  
Hcliepora c o e r a e a  (Pallas) . - -  G 3  
?.&haria globularis Bernard - E-4 



A s  may be seen from Table 1, only three species were found along 
the  breaker zone, which on t h e  Japtan reef was la rge ly  covered by algae. 
On Zone B, t h e  encrusting Acropora and Millepora and sml l  fldoughnut-shaped" 
heads of Porites,  Favites, Ples ias t rea  and Pocillopora were most con- 
spicuous. Gn Zone C t h e  massive types of Favids and Pori tes  (two species) 
were character is t ic  while i n  Zone D t he  branching Acroporas were conspicuous. 
Mithin the extensive %one of large heads1$ there  was a noticeable sub-zonation 
with t he  Acropora; Pori tes ,  Pocillopora and Stylophora i n  Zone D while 
He l io~ora  and the  two species of Mi11epora formed a d i s t i n c t  zone lagoonward 
which is designated a s  W1. The scattered la rge  heads on t h e  lagoon edge 
were largely Turbinaria but we did not use t h e  aqua-lung t o  investigate t h e  
deeper waters. Undoubtedly, there  a r e  other species beyond Zone E. 

It should be pointed out that  species 8-3 which was designated a s  
11Le~tastrea77 i n  Tables 1, 2, 3, 5 and Figure 7 of our monograph (Odum and 
Odum, 1955) should be Plesias t rea  versipora. This species was of a special 
i n t e r e s t  t o  us i n  having multiple bands of ske l e t a l  algae. Also of spec ia l  
i n t e r e s t  were t he  two species of Favites (B-4, halicora and C-4 -) 
which had about twice t h e  c h l o r o ~ h v l l  content oer sauare centimeter of surface - - 
a s  any other species studied. 

I n  addition t o  t h e  species shown i n  Table 2 ,  which were the  ones 
ac tua l ly  collected along t h e  study t ransect ,  t h e  following addi t iona l  species 
were picked up from other pa r t s  of t h e  Japtan reef. 

Astreooora m y r i o p h t ~  (Lam.) (M-29) 
Platy= rus t i ca  ( ~ a n a -  (M-19) - 
Montipora composita Crossland (M-3) 
Dis t ichsopa  i r r egu la r i s  Moseley (M-12) - 
Finally, the  species of Lobophyllia (R-1) which we used t o  determine 

polyp and algae biomass (see Table 1, Cdum and Ddum, 1955) has been determined 
t o  be L, corymbosa (Forsk.) by D r .  Wells. We did not f ind t h i s  species on 
Japtan but collected it on t h e  leeward s ide  of t h e  a t o l l  a t  R i g i l i  Island. 
It was used because t h e  large polyp s i z e  made possible dissect ion of com- 
ponents f o r  compmison v&th t h e  ind i rec t  methads used with other species. 



Figure 1. Diagram of the Japtan reef tmnsect,  s i d e  view (upper) and 
a e r i a l  view (lower) showing zonation referred t o  i n  t e x t  
and i n  t ab l e  1. 
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