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Fragments of sclecactinian corals, hydrocorals, and octocorals
in Surglon Marine Park and in Bantsyan, Dumaguets, Central
Philippines were transplanted In denuded portions of shallow
cotal eels in these focalities fn 1970 and 1080, Thelr survival
and growth rates were cheerved. Yeerly survival rates for g
cies ranged from 18 to 100%; overall rates were 40% for the
Sumilon transplants and 7% for the Bantayan tranplenls.
Yeatly growth rates of the suivivors wese olso varlable; fhe
fagtest growers increased from 10 to 30 cm in dlameter and
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from 100 to almost 800 cmd in aren (etrictly the ares ocoupled
by the transplants). These growth retes are several times latger
than these of corals growing on discarded tlres at deeper water
(16-23 m), The preliminary data indieate that it is feasible to
transplant corals to rehabilitate denuded reefs,

Most coral reefs in the Philippines are under stress from
a number of natural and man-induced causes, and many of
them are already showing evidence of degradation (1, 2). To
arrest the progressive deterioration of these valuable maine
resources we must not only implement the legal measures for
fheir conservation but also search for ways of restoring their
high levels of productivity.

 One of these ways |

IR SERER ¥in the
scleractinien Galaxea fascicularis, for example, @ single polyp
s able to multiply into a number of new polyps (3)
Connell (4) mentions his observations in the Great Barrier
Reef Australia and those of others elsewhere that frag-
ments of reef-building scleractinien coraly when buried in
sand are able to regenerate thriving colonies, Bothwell (3)
teports that the asexual method of reproduction occurs regu-
larly in certain species of Acrapore in the Great Bartier Reel,
The agexual mode of reproduction would see to be of adap-
five value in places occasionally subjected to fyphoons and
other causes of mechanical damage in reefs,

The purpose of this preliminary study is to gather in-
formation on the survival and growth rates of fransplanted
coral fragments that could be used in reef management pro-
grams.

Methods

The transplant sites were in shallow water of about 1.5-2.5
m depth at medium tides in Sumilon Marine Park and in
Bantayan, Dumaguete, Portions of various sizes wete re-
moved from coral colonies and transported in water fo the
nestby transplant sites, Most transplants were arranged in
plots measuring 1 x 1 m or 2 x 2 m and having hard rock
substrates, The boundaries of these plots were marked with
nylon stiings (Fig, 1-4). Some transplants were fied with
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nylon strings to cross-shaped baho sticks situated in & ses-
gress community (Fig. 3} Teangplants on hard substrates
were get in rock depressions, previously excavated with &
pointed iron bar, ot distances vatying from 30 to 36 em. Al

: ik g * v - 3
Fig, 1, 2 Transplant Plot t-1 (1) and Plot 8t-3 (2), Sumilon Istand,
showing surviving transplants in lste November, 1981, In
Fig. 11 1, 3 — Acrapora securis; 10 — Heliopora cosruled,
InFig. % % 8,7 8 10 — Porlfes sp; 6 — Hydnophora
microcanus (dylng),
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Flg. 3, 4. Transplant Plot St-2 (3) and Plot St4 (4, Sumilon Island,
ghowing surviving transplants In late November, 1981, In
Fig. 3: 1, 2, 4, 11 — Millepora 8p. 7, 8 — Pocillopore do-
nae; 9, 12 — Poclllopore verrucost. In Fig. 4 1 — Acro-
pore. securis (T); 3 — Acropora brueggemanni; 5 — Heliopo-
ra coerulen; mote two colonies of Dendrophyilia micranthus
gtowing near A. securis (M.
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tachment was by means of pre-mmixed ordinary cement frans-

in plastic bags, Cenerally, the ce-

red from the suface In plastic bags' |
Irjnuen’t hardened after several minuies, fixing the transplants
ts of the short and long dia-

to the substrate, Measuremen
meters of the transplants
per every 3 or 4
ments is commente
transplanting procedure
asgitants during the pe

fin mm) were teken with a oall-
months, The accuracy of these ieasure-
d upon in Gomez et al. (6). The foregoing
ywas performed by 2 or 3 souba diver
riod of study from 1979 to 1881,

i ':"I/II " | I - \‘_| .
Flg, 5, Coral trangplants tled to 2 Twghaped bamboo stick in Bantayan,

Dumaguete Cliy, ca. 8 ft in depth, photographed one year after
trangplantation In January, 197

Results and discussion

A total of 00 coral fragments belonging to 13 genera and
about 23 specles were transplented in Sumilon and Banteyan.
Their survival and growth rates are summarized in Tables 1,

2 and 3.

Survival and growth of coral {ransplants

Survival and growith of coral transplants in Sumilon Island, Cebu. Observations from four 1 x 2 m

plots at depth of 4-5 feet, July 18980 to August 1981.

Table 1.
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Total:

Overall survival (%):

141

height in uprxight forms

measurements generally applicable to spreading species;

nsidered dead.

PLong and short diameters;
clegative because of breakege.

aDying transplanpts were <o
like ¥eliopora not measured.
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b g ¢ Survival, Anmual survival rates of species or groups of
i " 3%3 9 A'E - species varied from 18 to §7% (Table 1) for the Sumilon
g |8 3 S“Qﬁ agigggg‘g tansplants and from 20 to 100% (Table 2) for the Bantayan
H Ev? i %g%ag g 3 Budaag trgnsplants, with overall snoual survivel vates of 40% for
: 35 o 8 nolla @0 qumilon and 71% for Bantayan. The survival rate of all
g a3 g Eﬁ § |11 |§3§$ [ |3§ |11 coral species attached to bamboo sticks in Bantayan was 100%
: EE h %’g E AL in the first year and down to 40% in the second year (Ta-
SRt ble )
b}
m .
E g NEEEREE SELESEEREE Among the species represented by four or more trane
diceipnnPoglagynaoAnge plants, Acropera spp. appeared to have the highest aumual
: " " survival rate (50-100%), followed by Pocillopora spp. and the
; hydrocoral Millepora (57-100%), Montipora spp., Porites P
: ‘E N gﬁ‘:ﬁ;‘: Seuy and the octocoral Heliapt;rci (18—33"?}1; tBeclau?fld?:a:i}lei smal;
E E:H,’ 5Hna||’|'|}4m-u|l|||'l|| mumber of samples, our data are at best only Indicative
CREHA §m$5 RRS The factors sesponsible for the low survivel rates of
8 §i§ 2 0 , most of the species are not known, Causeslof the condition
g 5 b ,: gugazedry ;‘3"‘? RTLRERT T I of the desd or dying colonies were not r‘ﬂmuus‘ There was
E : B (B[ HUAR NN KR MR R R R R % 10 evidence of grazing by fishes or echinoderms. Jnterspe-
IR L R EEEEER EEE R I B cific competition, manifested 4 growth inhibition of Fester
m% v “ giowing ramose and foliose species by massive ot encrustm.g
Qz L4 o . anes (7), can be ruled out since the transplants were suffi-
gg E i iﬂ g g § §$ bt é REE 18 § : E LB ﬁ ciently spread out as to avoid close contact, the primary oot
g8 agiﬁ SSELELELELERE S LY, g dition favoring direct competition. The shallow depth (L3
Eﬂ : E : R L 8 73 EEL Y g : v 25 m) at which the carals were transplanted, however, cquld
o %”g % have exposed the transplants to disturbance by wave action,
’ " i pipecially at the Sumilon site which is open fo waves gene-
UE ghg |0 ° om0 wsg e from June to October, JERR
o a5y - R
§§ ggh
g aip |y
G glg|t e T RE
y [}
gl . i |8
% > ‘AL
W 4 4 8 8] [+ -~ "ﬁ‘fﬂ' ' -
g EE 8 . : E aé E Growth, The values recorded for diameter and areal in-
§3 :@ 4 EQE § g 3 o H :j' crement of a coral may be considered net growth & these
o PR §° s o - S 5 : were estimated without determining the area removed thr?}lgh
o f‘;-'& : : E%§ g : E 8 gy nafural breskage (which was unknown) 'Furtyermore.:, }}o-
"l |8 g RYg E 545 E 1 tiantal growth” was estimated, growth in height bemgh_lg'
3 ; g '53% O % AR vored, The procedure is applicable gener.ally .to bran.c ing
; RN O T I 1 species but not {0 certain foliaceous species like Heliopor
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coeruleq, which gow more along the vertical than glong the
vorizontal axis. Consequently, growth vates of such species
are undecestimated.  Striefly speakdng, our method of growth
measurement has resuited in the estimation of the areas oc-
papied by the fransplants rather than in the volume of thelr

skeletons

" Because of fhe limited samples, only tentative conelu-
sions may be made of the anmual growth rates. (iR

TR

annual Jihear growh increments of the fastest growing spe-
cies range from 10 to about 20 cm and are about equal to ot
wwice the growih ate of Acropora naturally growing in Su-
!nilon (8, and 2 o 4 times the growth rates of the fast grow-
grs. o an artifita reef set at 16-23 m depth (8). Similarly,
he areal growth increments, which range from about 100 to
alrmost 800 e, ace about 2 fo 13 times the rates of the fast

';rowers of the artificial reel,

Two factors might explain these fast growth rates. First,
the preater sunlight intensity in the transplant s which

Species of Acroporg vegistered the highest growth rates
among out transplants, It might be mentioned that Acro- |
pora formoss, which exhibited the highest gowth rate (Ta- |
ble 2), has widely spaced branches and thus occupies & e
Tatively large area of the environment, (The measurements
of Acrapora affinis (Table 3), which appears to have increaged
more than 1000 cm! in one year, may be in error and are
ignored here.)
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RERRIUAE g ilh) {1,
The data in the Tables 1-3 are not inconsistent with this
conclugion, although the need for more data is obvious,

In conclusion, it would appear that scme species of sto-
ny corals, octocorals, and hydrocorals can be propagated ase-
xually by transplanting fragments which grow relatively fast
and have moderate survival rates, Coral transplantation
could be used %o rehabilitate reef areas denuded by over-
harvesting and by destructive fishing methods like dynamite
blasting.

We are indebted to the Ministry of Natural Resourees for
the linancla) support of the project. Silliman University Marine
Laboratory provided the research facilities, Veronico Duran and
Danlel Cateda Jr. aided in the fleld work, and Mrs Paclta Re-
terta fyped drafts of the mamuscript,
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