MATERIALS AND METHODS

Four species of genus Montipora were collected from the

this study. These spec s of#Para foliosa (folioceous),

M. ehrenbergii (encoustine : d_i%ranchingj and M.
foveolata {massi. s Ein Fc:-r M. foliosa, there

are two color morph -\\\\1\\

bstinguished, i.e., brown
colony morph and p Taxonomical identifica-
tion of these spm:: n‘,\ 1897 and Veron and

Wallace (1984). Sinde Fhereidreisc fficulties in the identifi-
cation of scleractin:l. ; nnt:. pora, these species
will be confirmed aga.iq. isent study, short-term laboratory
experiments, p ! observations were

performed.

Ehoﬁl:-—t&m laburatﬂrf &xp&rimants cﬂnsisted of two sets

°f‘ﬁ“ﬁf“fﬂﬂﬂ‘immﬂ’1’m8’mﬂ

2.1.1 Set I experiment

In order to cbserve the intial mechanisms of interac-
tions in xenogeneic o&l:;.:mtinnn of the four species of genus
Montipora, set I-of short-term laboratory experiments were conducted
in December, 1985 and August, 1986. Ten sets of xenogeneic combi-

nations were prepared, one set consisted of six pairs among four
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Fig. 1 Map of Qkinawa and Sesoko Island showing the locations of

Sesoko Marine Science Center, study site, study
coral aggregate areas where coral colonies used

experiments were collected from.

SMSC : Sesoko Marine Science Center.

area and

for the
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species, i.e., M. foliosa — M. ehrenbergii, M. foliosa - M. diﬂtata,

M. foliosa - M. foveolata, M. ehrenmbergii - M. digitata, M. ehren-

bergii - M. foveolata and M. digitata - M. faveolata. The coclonies

used in this experiment were collected from the reefs of Sescko

Island and were broken into fragments. All fragments (3.5 cm. in

# ! ! .
diameter) were carefully fiRet nderwater adhesive in small cups

) and were cultured in aguariums

and every six ho by week | pexcyva Hee The pairs were returned
to aguariums afte

2.1.2 Sejf
al mechanism of interaction
in xenogeneic comb e 1 different conditions, i.e.,
dark-high temperatucre dark-low temperature (0 lux,
20 °c), light-y _"-"*_'-_—‘*——":j C) and light-low tem-

perature (5500 13,

ments were cunductgd n Dammher, Five colonies of each species

i L EANER ARG . s o

H. fcueulatq% were collected from the feefs of Sesgko Island, broken

moQ AT DIAHNRALIE VR Yt

There were nine xenogeneic combinations : M. foliosa - M. ehrenbergii,

ho ,J ;term laboratory experi-
i

M. foliosa (purple} — M. ehrenbergii, M. foliosa - M. digitata,

M. foliosa (purple) — M. digitata, M. foliosa - M. foveolata, M.

foliosa (purple) - M. foveolata, M. ehrenbergii - M. digitata,
M. ehrenbergii - M. fowveolata and M. digitata - M. foveolata. Each

xenogeneic combination: consisted of 20 palrs which were combined



from five colonies of each species; five pairs were used in each
experimental conditions. Setting the experiments were carried ocut
in the following way. Fragments {3 - 5 cm. in diameter) were
brought into contact in plastic cups which were maintained in water

baths with controlled light intensity and temperature for the four

£

In addi b cpela pai 1uding allogeneric
foiosa and 50
isogeneic pairs#Oi fhef four Yontipora spacies were performed in

the same manner %

2.2 Long-term axyarm ==

_-5#!" .MJ _'

In ordel D r teracticons in

long-term, sett#ng : . nrat:.or!f experiments
| I
were conducted ! ing December, 1985 and Dé ‘J ember, 1986. Setting

- )i¥) Mﬂ? -

corals weregcolle nd chisel into
““'ﬂmﬁ’ﬂ’ﬂ'iﬂi ATINME TR
fragm@nts were ' used for gru.g.ng experiments. Pairs of fragments
were arranged in contact with each other and fixed on concrete
blocks by underwater adhesive (5 pairs/block). The cement blocks
were fixed on hard bottom by cement. The study site was located
near the edge of fringing reef, 95 m. offshore (depth, 2.3 - 3.5 m,

MSL) . of the coast of Sesoko Island, - the same place where

Nakaya (1984) conducted his experiments (see Fig. l]. Long-term



laboratory experiments were conducted in the same way with field
experiments but pairs of fragments were fixed on plastic plates by
undenyater adhesive and maintained in a deep holding tank supplied’
with running sea water by hanging plastic plates at 1 m. in depth.

Types of interactions for long-term experiments were inspected

A= 3
N

‘spacies of Montipora, i.e.,
\ L]

M. foliosa, M. a M purpid e 2 rgii, M. digitata and

M. foveolata, were co Le sl fromi$he r@efs of Sescko Island. For
combinations among these = - 0 colonies of each species were

collected, dividec g% 50 random pairs

=1

d

2.2.2 All aneic graftig&exparimnts

U OO T, S
wﬁlm bl jalo 1TV

rafts, inter-morph allografts and the effects of fragment size and

of coral fragme species.

region of colony in contact on allograft interactions.,

2.2.2.1 Intra-reef allografts

Five colonies of each species were collected

from the coral aggregate areas and made combinations among them with
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5 replicates (50 pairs for each species). The coral colonies were
collected from the coral aggregate area A, G, L and M for M. foliosa,
B,H and I for M. ehrenbergii, C. J. and K for M. digitata (Fig. 1,
p. 6). Intra-reef allografts of the colonies collected from coral

aggregate area A, G, B and C (Fig. 1, p. 6) were conducted in field

¥’ 1
experiments and the remainder) ratory experiments.
\\ \

g
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2.2, 2 i nter -r alflografts
' ——

LNVF;‘
\\\\

each species co : C “gate area were combined

es collected from
different coral Five colonies of
to form a total of

with five coloni

lected from the coral
- foliosa, B - F and
-0 for M. digitata (Fig. 1,

aral colonies collected from

25 pairs. The con
aggregate area A - ' ‘
I - F for M. ehrenbe
p- 6). Inter—-ref -

A By K= B —Fand-G =i : o "‘:-‘ e conducted in field

£ r@ameﬁm&ntﬁ .

2.20243 Across-island allografts

ﬂ‘NEl’J

pposite s:.ta of the island®were conduSted in the f£iéld experiments.

o QD AN HAN AN IR Y.ove o

A were cmhinad with five colonies collected from the western coast

experiments and the

gs Tollected from the

of Sescko Island so as to form a total of 25 pairs. The colonies
of M. ehrenbergii collected at area B and those of M. digitata

collected at area K were treated similarly as above.
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2.2.2.4 Inter-morph allografts

There are two color morphs of M. foliosa
which are clearly distinguished, brown colony and purple edged
colony. Five colonies of each color morphs were collected to make
the combinations among them in total of 25 pairs for field experiments.

¥

Inter-morphs allografts we

in laboratory experiments

{25 pairs).

2.2 ,,_-- ent size and region of

28
7/

zontae allograft interaction

AR
*&’\\\ \ \ prepared in laboratory
| *\ \\ :ts of the region of
SANN

,\. ents were taken from the

iir two sets of
M. digitata and
experiments in ordg

colony in contact.

top or side of the colo gii and M. digitata, upper

or lower side of coloni&s-fok My he.colonies used for

grafting in ’ ‘gl different coral

aggregate areas. @r&e set M. foliosa % M. ehrenbergii were
performed to check the,effect of fragment size on allograft reactions.

ssarence i u&mmmamm cdh11 ores vers

approximate 1y five-fold.

PNANIUNNINAY

Isogeneic grafting experiments

Isografts were conducted in both field experiments
and laboratory experiments to make sure that all fragments from the
same colony would fuse with each other. Moreover, isografts studying
the effects of contact region of colonies and those of fragment size

on interactions were performed in the four species of Mnnt:iEgra.
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2.3 Field observations

In order to examine the naturally occurring interactions
within and between the species of Montipora, a survey of all
colonies of M. foliosa (two color morphs), M. ehrenbergii, M.

digitata and M. foveolata were conducted in a rectangular area of

10 m x 100 m of the f 1 _front of Sesoko Marine Science
Center, Okinawa in Augus £ ~ Septésbe® Mo86. The longer axis of
the survey area 1i :_:;: - ! wlar-&C Ethe shore line and extends
seaward from the shs of colonies, coverage
area, number of 1 interactions of both
intraspecific and the four Montipora

species were recordec seé the number of interac-

tions to be cbserved arve types of interactions

across the reefs of 3 performed for many dives
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