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Recovery of Ecklonia kurome after the Occurrence of Blade

Disappearing Phenomenon at Nomozaki, Nagasaki Prefecture

Setuo Kiyomoto, Taku Yoshimura, Shogo Arai,

Takaya Kiriyvama, Akihiko Fujii and Toshio Yotsui

ABSTRACT

In autumn of 1998, the blade disappearring phenomenon assumed to be results
of grazing by herbivorous fishes was observed on Ecklonia kurome along the
shallow coastal waters at Nomozaki. We investigated the recovery of E. kurome
after the autumn event at Otategami—-iwa and Kotategami-iwa in Nomozaki area
until the following spring. At Otategami-iwa, the thalli having regenerated blades
were observed in shallower than 2 m depth, but did not in deeper than 3 m depth.
At Kotategami-iwa, 2 km distant from the Otategami-iwa, the thalli having regen-
erated blades were recognized in all the depth from 0 to 13 m, and dense E. kurome
beds as well. From the existence of arc—shape scars on the newly growing blades
collected at the two sites on March 1999, the grazing by herbivorous fishes was
thought to have continued during the following winter. The differences in degree
of recovery between the two sites and among different water depths may be
resulted from the continuity and intensity of the grazing by fishes. During these
investigations, we also found remarkable undergrowth of Sargassum hemiphyllum

and Hizikia fusiformis having no apical growth point in the shallow waters. These
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phenomena were presumed to be caused by the grazing of herbivorous fishes,

different from those consumed E. kurome.
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RIFEFFEHEIC BT, 19984 9 FICIERERHE L
X/RIBL T2 v A Ecklonia kurome MDEEINT:
GERF - 1A, 1998). EHENLA»STE L Aich T
EFETcirbn I AEOKE, ERERIEOEE
IKEPBATIC K > TRIEZ T E, &7, 754 Eis-
enia bicyclis -+ 71 ¥ * Ecklonia cava % &Hi-a v 7
Bl 3 CRBOBRBE T CIAS FEL TVWE T &8
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BIURDEBEHER SN B &, ThoD—EMREE ~
D7 54 Calotomus japonica 12X 0> SNi-fFE
RICEEET 2 2 &h o, BEEMBEORAENEHKTSH
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FH—oREAETIEARILMERD LT, KD ofFE—ix
AL, BoEETEME—RICTBIY 5 7 o X ZERE
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BEI2EXBELZT 1 mOinf 3HEZEY, ZN50D
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WHTKE - FEHSEIC L > TRECEL TV
EENHSMER B EEDBIT, 1V EY Sargassum
hemiphyllum & ¥ % Hizikia fusiformis T T
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ICEAEEEORAICL b RSN zDTIh
5 OMEARES . AXITIZWVBITHkArs, #Hdic
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9 5.
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- T, MIEDHREA 1/2 LI EMLI T hAHIE L 12,
$72, BEREMKIBL 77 o * TIRIEG IR OEDR
MR oM (Plate 1la). Th 53, EAHREOREA
HEEEZONEIE WEHILS, 1999 25, PIFTIE
RO ARE T 5. RORAERE, AIZERTII
B-oZ2D LEhorchs, FRECIBEETCH D
T, PRELCBVTRAROEREH~, fcXet
RIEDFEFTER D S WAZED B £ THIEE S 2 &
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Fig. 1. Map of study sites.
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TV, Friacit0TfEkoiE (2520~215mm)
NEBEICAREL TO, Th S 0EICIZIURDR
AREEBRONED - 12,
HME—FOHRE | 1EIHOKLICB T 2HE T, 7
o A BARIZKZE 6 mPIEIC R oA, b5 mPIFETIE
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7, EREICRIBRIR OS> 72, THITHLT,
2[EHO/NLIC BT 2HETE, 7 0 * O - 4k
EbizmPE TR LN, EREOKIER 2 mLIED
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7z (Plate 1h)., COBRHREL7 v 2 D55, FAE
MBEHFL D, HELTWAbDDRE R &, HE
L75 - tffADBEE% Plate lb~e IZ/89. TDH
DRI TT A4 T3EE (BflicksbbL %
DR IE15~30em) MHERESnch, TN OEE
MEEREEsNE D - 2.

FEBRKDOATERR - KL i3, KFE1~2mTHRE
Lic7 v 2 48R (27%, FHE2E43.9cn) DA
HER(3P925. 9em, HHIREER (33F3926.0emTH b,
EHESRE2EMEEKD 1/2 I FO b0 5 - 1
(Table 2). UROIRAIRZ 7 HD10M# A THRIEIC
Hoh, 2055, sfkcERSMICOR SN
7z (Table 3). /KZE3 ~4 mTHE L1 7 o x 14{HE
(3%, P2 ES32.9cn) OHEAMIEE 38, Ten,
RRIER (3F918.2emTH 0, HIEEERE 3T~ T4
fE{ED 1/2 LIFTH - 7z (Table 2). JUROHER I
ETOMETHhRIECEDON, 8EE X B12KT

Table 1. The change in state of E. kurome on three boulders in 5.2 m depth at Otategami-iwa
1998/10/22 Length (mean=®SD cm) 1998/12/ 7 1999/ 3 /25
Age  State®

No. % Stipe Primary blade Longest lateral blade No. % No. %

> 1 — 14 10.8%6.3 00 0£0 19 86 0 0
+ 28 13.6%8.3 12.1£5.9 0£0 3 14 0 0

+#+ 10 34 15.5%5.5 14.6+3.2 25.31+9.6 0 0 0 0

H# 7 24 15.7%4.9 15.4+4.8 24.4+5.2 0 0 0 0

0 0 0 0 0 207 100

*—: Stipe and holdfaste without blades, + : no lateral blades remained, # : less than 3 lateral blades
remained, ft : more than 2 lateral blades remained.

Table 2. The size and the state of lateral blade of E. kurome sampled on March 25, 1999
Sample Depth Length (mean*SD cm) State of lateral blade (%)~
. (m) Age No.
site m Total  Primary blade Longest lateral blade >1/2 <1/2 No blade
o 12 2 14 43.9£5.4 26.0£6.7 25.9t6.6 100 0 0
@ff:m‘ 34 3 14 32.948.1 18.2%6.5 8.744.7 0 100 0
4-5 3 11 9.5+2.2 0.2+0.6 0.1+0.3 0 18 82
Kotategami 8 3 25 52.2+8.6 12.2*+6.4 27.2+5.7 88 12 0
—-iwa 7* 2 31 41.0£5.6 34.7£6.0 19.5+4.7 97 3 0

*Cited from Kiyomoto et al. (2000).
**The state of lateral blades were classified into three categories; >1/2: more than half of normal
blade, <1/2: less than half of normal blade, no blade : no lateral blade remained.
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HEEAMTICbRoNnt. KEA~SmTRELIY
o X 1ER (35%, FHE2E . 5m) TR, FEREBHK
HLcboNEL, 8EHDIMAEEIXLNERDH,
ftho 2 AT & MERE 1 bl T, HRIEES 2 bl
TIZd &S o7 (Table 2).

—J, /LT, JKES m THRE L 727 o £ 4{k32
A CEEeE121m) [RAETELERENTS
59, HERE(FFH11.5mT, IEmFEAEE KD
12 FCH D3 3f{ATH -7 (Table 4). il
ROBEEMNED SNzDR 2 FEICHES, 551
TER R IEmRE A 1/2 T Th -t [T ciREL 3
HD 7 o x 25K CEE42ES2. 2em) ORARIERZ
27 . 2em, HURIER 13F12.2emTH b, IR
212 N0 6D 3IETH - 72 (Table 2). 5K
OFRERD 9 % T 2 223k TrhREICR SN, 5
51 R CEERESMTIC S RSN (Table 3). %
AEMEESMITIcb R oNnk 1 EFEFRIE RS
ntc 1R I HIEEmEL 1/2 LIFTh - 72,

KR - IREMRIDLEE: © 7 o x ORI - AR ST
CREREMREY ShicBlE%E, KIOKEL~2mdD

25 (LIF, RL2#%), 3~4m&d~5mdD3%k%k
—fBIcLcbD CRIL3ER), /N8 mdD 3% (VMr3
%), BELWNLTmdD 25% UL 2% © 4 HHTH
B L7 (Table 3). AEREATIICBIL T/NL 2% E
3DMEIIHRD TIEL, WEOMICIIAEEE L, -
fo. TOMmFEHET 2 &R 2HEOM (p<0.01) &
KIAL3 DM (p<0.00D) lF & bITARICEL, 1,
KL 2EEDME IR KT 3O L bEE (p<0.05)
A& 5 7o, HIRIEICBE L TIOR3 B & /N 3 /R
BllicEEEI3E<, COmMEEHERT 23 &R 2mD
EIFEEICEL (p<0.05), /NI 2kikftho 35 XD
HESIWEWETH -7z (p<0.001).

RUTOSHEOBERER . KL TRONWIR YT T 5
D55, 4V €7 (Plate 1f) &k YV*i3, £TOk
TEEMmEGICE S, Mofiz shick D REET
H - 1z, EROSUHSYIFRI U S AR S O N
bOMEir -t T OYIMERIIRECEBRIZRS
nd, BRLLEELDhZEFEER SN (Plate 1
g). ELE YHIHKOFEELERIL. TnTH D,
2HOEIIRARSA SN, BENRE LER102

Table 3. The proportions of E. kurome having arc—shape scars on their primary blades
Sample Age Depth No 9% of individuals with scars

Site (m) Near growth point*’ Primary blade'
Otategami 2 1-2 14 36° 71°
—-iwa 3 3-4/4-5 16 87 1002
Kotategami 3 8 25 4°¢ 922
—iwa 2 7 31 0c¢ 23¢

*Five lateral blades from the transit part between stipe and blade.
fValues in column with different superscripts differ significantly (p<0.05) by Steel-Dwass

method.

Table 4.

The size of young E. kurome sampled from 8 m depth at Kotategami—-iwa on March 25, 1999,

and the proportions of having blade less than half of normal one and having arc—shape scars

on their blades

Total length (mean®=SD cm) Blade length (mean*SD cm)

Blade area® Exist of arc—shape scar

No. (Min-Max.) (Min-Max.) No. % No. %
12.1£6.6 11.5+6.3
32 (2-26) (2-24) 509 2 6

*Blade area less than half of normal shape.
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Table 5. The size of two Sargassaceous species sampled at Otategami—iwa, on March 25, 1999, and the
proportions of individuals having arc—shape scars on their thalli and having main stems

without apical growth point

Individual Total length (mean+SDcm) Arcshape scars npain gtem Growth point lost

Species No. (Min-Max.) No. % No. No. %
H. fusiformis 11.7%4.0
(L v+) 41 (4-21) 22 54 102 47 46
S. hemiphyllum 11.1£2.8
AvEr) 1 (5-16) 38 84 nd nd

KDHBEMMICEEEADBL WS DONTARD - 72
(Table 5). BEL7A Vv &7 HBHROFHLEIZIL.1
mTHY, BHEDOEICRAENED S5t (Table

z

KILICHB T 3 BHFEE TR, KE.2mOHEE L 72
e bicEE T 327 04133 HITl3d NTHERDA
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2 b OOIEREIIERICER L TWi, RiIhSbH
2km LEEN TOBWINLIZB LTI, KEL~12
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EZZohTw3 (LS, 1999). AEOHE THEL
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e b, KITEL, MNITEWMETSH - 72, /NG -
B (1994) Tk BHMEEBED 7 o X 2B B AIEF A
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PRI I ZRERMEL TV ALEEZ SN S, 1999
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IRABERISFRIL > TV T ED D, BmAVREFEHD 7 o »
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el s N rz.
KITREYF - AV EZ DTN 0fLOE ST
Mo fiiz Stk HITHE > TOWERD, v RN TFY
EY - MNFEY -/ IF)EITRIOL S BEHRIE
HonBhot, Thooe v+ - AV ESTIE, F
FosimicEESENR O n T &, BEPRIRORE
BRSNS & SRR & 35X HO
51T, FHCEIERT 2 LED/ MO ICRERE S
LW OGRS St hs, ER/MEDI Vs, 7|
AR SNk S RO IS Rt e - 72, &
5IT, EVF, AV EZMEGELEE N O #Es
O L E, 7oA TREENES NI - G
BT LHETHY, ZORRMRICEEHORETH S
LLTh7 o252 FAaLLb0 s 3EERICT 2R
WREWEEZ SN,
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Plate 1. Photographs of algae observed at Nomozaki.

(@) Arc-shape scars on E. kurome. (b) Well recovered E. kurome.

(c) Poorly recovered E. kurome. (d) Abnormally recovered E. kurome.
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Plate 1. (cont.)

(e) Not recovered E. kurome. (f) Undergrown S. hemiphyllum at sampled site.

Tips of wundergrown H. fusiformis with the (h) Dense patch of young E. kurome
section as if they are cut. New germination by

vegetative reproduction occurred at the section

(left).
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