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Nucleic Acid Ratio of Corals in Reefs around the Ryukyu Islandé

Yasuo Matsukawa, Kaoru Nakata, Tadafumi Ichikawa,‘and Toru Shimodé

Abstract : In order to produce an index of physiological condition of reef-
building corals, the nucleic acid ratio (RNA,DNA) in polyp tissue of four
common coral species in reefs around the Ryukyu Islands, Acropora nobilis,
Porites Iutea, Poccillopora damicornis and Montipora digitata, was measured
each month in a reef around Sesoko Island from May, 1993 to October, 1994.
A variation pattern with the highest peak in March and the next one in
October was found in the ratio of A. nobilis but it became increasingly. ob-,
scure in the above order from P. lutea to M. digitata. This suggests that the
ratio reflects their physiological condition probably determined by environ-
mental factors in the reef, such as the seasonal variation of the primary pro-
ductivity (and, therefore, the secondary productivity as their food
availability) with two peaks in the subtropical open sea which is probably
modified with the distance from the reef edge to the lagoon, along with their
life cycle containing maturation after the zoo plankton maximum (probably in
March to April after the bloom in February) and energy exhaustion (in May
to July) after spawning (starting from May and mostly in June). The ratio
for A. nobilis and P. damicornis was also measured in reefs around the
Ishigaki Island from August 30 to September 1, 1995. The ratio of A. nobilis
decreased while that of P. damicornis increased, with nutrient concentration in
reef waters. Thus, the ratio can be used as an index of the physiological con-
dition of corals. Further observations and experiments should be necessary.
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Fig. 1. Sampling stations in reefs around Sesoko Island (26°39°N,
127° 50°E) (left) and Ishigaki Island (24°25'N, 124°10"E) (right).
S : Sesoko, A : Hirano, B : Urasoko, (ST1-10), C: Yoshihara,
D:Sukuji, E:Kannonsaki, F:Tonogusuku, G:Shiraho. Kannonsaki
corresponds to Nagura Bay in Shimoda et al (1998).
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Fig. 2. Seasonal variation of the RNA,DNA ratio in coral polyp tis-
sue of 4 species, Acropora nobilis, Porites lutea, Poccillopora
damicornis, Montipora digitata, in a reef around Sesoko Is.
from May, 1993 to October, 1994. O:Duplicated or triplicated -
raw data, @:Mean Value.
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BEY — 71281} 59 v T4 HEOBBIL OB L £ Fig. 213777, BRI L TESE, BRHEC
ERRZ -TWED, a1~ 3 LERVWERICH 572, ZOFTIFAFLITINTIEL~3
MBTEY 2, NFY I ALy id 1~ 2/ CFEHL L, HEMICHZEr%R_%F
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BEELD/S Yy -, KBWICRBE, 7T~8H (210~240 Julian day & 570~600
Julian day) - B2 { & (360~390 Julian day) IZEWEESL, 3~4 F (450~480
Julian day) HEORICE—DOVY—7 108 (300 Julian day) HOKICE_O ¥ -7 2FFD
2 IEBI DAL, Th L VERHOE V2 ~3 » AOBbERL Ro T, 2L T, 21
BOFESEIE M 7P R FE T TN THEELD, NFYFAPOIY TE L REICTHE
i, Kb ) AV EBOBAEL TS, L) EMERS TV,

 REBIBYAMEBIELE., MCHESATVEETRE, K- JEE (Shimoda et al,
1998) OFE % Table 11278, F7FAFIR1I~15 NFYHfidl~28, EE5 0K

Table 1. Observational stations (top) and duplicated nucleic rations
in coral polyp tissue (upper medium) in reefs around Ishigaki Is.
from Aug. 30 to Sep. 1, 1995. Environmental conditions of coral
reefs (lower medium) and water quality (bottom) are after
Shimoda et al (1998).

Stations - Yoshihara

U.st1*! ‘Sukuji Yoshihara C**  Shiraho
Hirano U. St5*2 U.St.10*° Kannonsaki®® Tonogusuku
A. nobilis 155 148 145 137 121 - 113 1.07 103
1.48 147 143 134 117 1.07 107 101
P. daminocornis - 1.01 127 © 198 - 191 1.99
: ’ 0.99 1.27 198 2.15 1.94
Coverage grade A A A B C C C D C C
Macro-phyts ) grass grass weed weed
bottom rock rock rock rock silt silt silt silt rock rock
T T 298 290 295 31.0 30.0 302 302
Chl-a pg/1 030 017 012 0.24 2.30 0.36 0.83
NH, M 0.09 0.19 0.09 ND 1.84 0.58 159
NO; 0.50 044 0.76 0.32 1.19 093 173
NO, 0.04 0.06 -0.11 0.04 0.13 0.07 0.09
PO, 0.07 0.06 0.04 0.05 0.11 0.05 0.26
SiO, 1.86 258 6.90 2.18 4.17 2.17 4.09

*1: "Urasoko Bay” in Shimoda et al. (1998) locating at the west part of Urasoks Bay
*2: Bast coast of Urasoko Bay.

*3: Innermost part of Urasoko Bay ad)acent to a small river mouth.
*4; The station adjacent to the coast line at Yoshihara. -
*b: "Nagura Bay” in Shimoda et al. (1998).
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Table 2. Climatic conditions and water quality in the lagoon of
. Sesoko Beach on the coral Sampling dates in 1993 (unpub-

- lished).
Date May 20 Jun.3 Jul. 4 Aug 2 Sep.1 Oct, 2 Oct..28 Nov. 29 Dec. 30
AM : 5:50 6:55 7:15  7:05 8:00 8:25 7:35 9:00
Climate: fair fair:  fair  cloudy fair- rainy = fair fair
Wind none - none - strong north. weak weak  weak north.
Wave slight  low low high slight
Flow --- rapid south s. r.s. r.north | weak w. w.
turbidity turbid clear turbid slightly t. turbid veryt ~ turbid clear
T T 243 282 28.0 274 . 256 249 | 237 22.1
Chl-a pg/l 0.30 0.12 0.22 0.14 0.29 0.14 0.40 0.13
NH, M 128 0.54 2.80 279 0.28 0.31 0.12- .:0.15 - 0.18
NO, 0.34 0.35 0.88 0.52 0.63 0.74 2.38 0.59 2.08"
NO, 0.08 0.06 010 012 0.07 0.07 0.08 0.07 0.12
PO, 0.05 0.06 0.06 0.06 0.03 0.05 0:05 0.05° 0.06
Si0, 1.34 1:24  1.78 1.34 150 1.67 1.77 1.36 2.31

V—FOEOFBEICH B, 2720, FFAFIPEEL—F D8~ 9 ADEL FAKELSS, N
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LHBTE NS, '

K, HIEMEDOBMIIT R ERT 25, HEY —FICBF5 M AFE a7 NvOREERL
D8y —iF, Blo¥—2, K2R P AL 2 BREKBROEEL (HE, 1988) %, FEZEL
HiEo ZFNBENRWEEY —-F0 57— Y HAOKERE (Table 2, REE) X0 b, RiEH
BEEES S 62 SN R EIERO R O Chl-a B E oA (U, 1998) % fE&E
S¥h, ThF, EOMIR0.061g/ 1L Eh o720, 10FZ LR HBHICHAL, 11~12
HIED 2150012 ug /1 THKOYE — 2, BE2 AICED 3FED0.18 ng /1 THROE~ 7 2%
D, ZORIFEBIIHA LTS BIZid0.06 g/ b D, L) bDTH D, AETIIESE
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