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Green algal specimens collected monthly from January 2008 to December 2009 at Omaezaki, Shizuoka Prefecture, central Japan were
identified and listed. The total number of species identified was 26, of which 7 belong to Cladophorales, 6 belong to Ulvales, 6 belong to
Codiales, 3 belong to Siphonocladales, 3 belong to Bryopsidales, 1 belongs to Caulerpales. At Omaezaki, newly recorded species were as
follows; Enteromorpha prolifera, Chaetomorpha sp., Cladophora opaca, Codium tenuifolium and Derbesia minima. The number of green
algal species confirmed in recent years (2005-2009) was 27, which has apparently increased compared to previous reports. Long term
fluctuations of water and air temperatures at Omaezaki were analyzed for 1935-2009. The annual average temperatures actually increased
by 0.47 °C for water and 0.84 °C for air during 75 years (1935-2009) and 0.75 °C for water and 1.26 °C for air during 47 years (1963-2009).
The changes of environmental factors such as increase of water and air temperature at Omaezaki might be a major factor in this change of

green algal flora.
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Fig.1. Map showing the study site off Omaezaki at the mouth
of Suruga Bay, central Japan. Asterisks indicate the main
sampling points.
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MRE (1972) 131969 ~ 1972 4512 20 8, #EH (1991) %
1954 ~ 1991 41 16 7, /NiG - AR (2004) 1& 1999 4EiC
147, ¥H (2000) £ & O'EH (2008) & 1954 ~ 2000
R LV 1954 ~ 2007 £Ei2 21 OB EZHER L T 5,
INETORA LIRS L, 2005 ~ 2009 FICHER S 417
TEIRZOUBETCHE EEX 5,

SR OFE CHATIRD 5 Hi 7= AP 74 7 V) Enteromorpha
prolifera Miiller, ¥ 2 X € & ® — i Chaetomorpha sp.,
VY ¥ > A 7Y Cladophora opaca Sakai, 7 AN 3 )L
Codium tenuifolium Shimada, Tadano et Tanaka, <)V L
/ 4+ Derbesia minima Weber-van Bosse O 5 fifi % fi 5%
32 LM TER (Table 1, Fig. 2 a-c,f, g), 7, &L D
2005 ~ 2007 ‘0 FE (OFE - FFE (Byl) 2010) <R
SN ol F ¥ > A 7 Cladophora wrightiana Harvey
(Fig. 2d) & N2 74 € 7% Boodlea composita (Harvey)
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Table 1. Present and past green algal list from Omaezaki, Shizuoka Prefecture, central Japan. O , growing algae; A , stranded algae; C,
extremely common; ¢, common,; r, rare; R, extremely rare; *, newly recorded species in the present study.

; : Konishi & werisava
Litsratiive Ohshima  Hayashida  Sawada Hayashida Sawada Sawada Matsgyama Present
(1946) (1972) (1991) (2004) (2000) (2008) -Serisawa study
(2010)
Survey period Al;flm_" May 1969 — ?gg?ﬁ April - ?gg‘:% 1Sg;|4n§ May 2005 — .gagou;r_y
- Autumn Febmary Spring Deceinber August October December December

Japanese name Specific name 1946 1972 1991 1999 2000 2007 2007 2009
eS7A /Y Enteromorpha compressa O O O O [ (@) € c
KT A Y Enteromorpha intestinalis O O O [ O [ c
VAT H )Y Enteromorpha linza O O O c O c c
AT A I Enteromorpha prolifera c¥
T AV BDO—F Enteromorpha sp. O [
FH A Ulva arasakii O
RELT A Ulva conglobata O O @) O C @) [ C
TFF7IY Ulva pertusa O O O )] c @) C C
Y LY Umbraulva japonica r O R2
TFHV2XE Chaetomorpha antennina O
K2 a R Chaetomorpha moniligera A R? (@)
ThaXE Chaetomorpha spiralis © @) O r O c ¢
VaXERO—FE Chaetomorpha sp. R#
FAL AT Y Cladophora hutchinsioides r
A AT Cladophora japonica O )] A O C O r
< HV AT Cladophora laetevirens r
BB AT Y Cladophora ohkuboana T O
VY F LAY Cladophora opaca c*
ga A s Cladophora prolifera O O O Iy O
XX AT Y Cladophora stimpsonii r?
F AT Y Cladophora wrightiana @) ) @) Y O R2
ATV BO—FE Cladophora sp. (@)
AIReBEO—FE  Urospora sp. (@)
FAET Y Boodlea coacta @) @)
INETAESY Boodlea composita O O O R
EATIN Phyllodictyon haterumense R R
NYLA Cladophoropsis javanica ®) O T (] c
T A H Caulerpa okamurae O O O ¢ O e} c
< IaNnFERO—FE Chlorodesmis sp. O?
FUNUNAII Codium arabicum C C
N Codium fragile O O @) O C O (& G
EYVLIL Codium intricatum @) Vg r
EZIV Codium latum @) @) O O (@ O G C
NI Codium lucasii O @) @) O (& @)
AL Codium minus A A r O R2 RA
rayv Codium subtubulosum A
AL Codium tenuifolium r*
T NRE Bryopsis corymbosa r
INFE Bryopsis plumosa O A (] (@ c
INFEBO—FE Bryopsis sp. r O
BV AR Derbesia marina O
IV )Ah Derbesia minima R*

Number of species 15 20 16 14 21 21 21 26

Brand (Fig. 2e) K2V T HSRIDRETIIHERT 2 L2s
T&Eh, T A7V FATHEORTIEIRETHIML D
O, BEOHMRATRMERINIIEBLVWETHS (KB
1946, MR 1972, #H 1991, 2000, 2008),
F (2000) Tz LRI TR Y, iR &£ I IcHx

LaL, ¥

D 2005 ~ 2007 FEOHFE TR I NT, SED

HETY

2009 D 4, SHD2ME, 16 bLIFEEAEZ BIEERMERE L
DATH D1z, LIzhso CREEIZHIRTIRCIETALE, BD TH
BRI E TR B, £, ARICKRETHYZ D7 ns A
279 Cladophora prolifera (Roth) Kiitzing 122 C il %
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Fig. 2. Fresh specimens of green algae collected at Omaezaki in the present study. a, Enteromorpha prolifera; b,
Chaetomorpha sp., b1, Whole plant, bz, Basal cell, b3, Middle plant; ¢, Cladophora opaca; d, Cladophora wrightiana; e,
Boodlea composita; t, Derbesia minima;, g, Codium tenuifolium.
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Fig.3. Long term fluctuations of annual average temperatures
of water and air at Omaezaki.
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Fig.4. Long term fluctuations of seasonal average temperatures
of water and air at Omaezaki. July to September ( O ), April to
June ([ ), October to December ( @ ), January to March ( H ).
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JVBEEFERL,
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EL, EFoMIzEeRRE Y (Fig. 2 bi-bs), FOEREIZ
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PO UNTHEEEZ L CED, BIEERETEHEIZERS >,
AWFZETIEE THKDE L 28Ik EEICEET L T, K
FiEonEcENTRE SN 2 XEB/EFOVTIUCDH
YTkEohwilThs LHBIING Z Las, 5%, W
DL KL T, FEICBET 22 ED B TFETH 5,
VX F oA 7 & Sakai (1964) 12 X b AGiEETLZENT RS
BEy A4 TEME L TEREINLZETHY, %D van den
Hoek & Chihara (2000) (& b, HAHHE T3l £ T,
KEHATRPETLEETEENDIECHIETEFTETSZ L
BFEIN TS, EEH (2008) ZHIFTIE TR 5 4 km 53
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DHERBZHID TTH B, AfEIZY 2 AEFO—E L AT
IR IC I3 TR DI U 2 WiE L cRES N, HELY
THEEEE) K H)ICHEEL, <H V> 7Y Cladophora
laetevirens (Dillwyn) Kiitzing &84 L Tz, #Eaficid Hig
FIRES AT T WI L2 s, FEEICE>TEFTSZL)
o7 FREbEZ N5,

7 A28 3 )ViE Shimada er al. (2007) IC & D Gl S h7-fll
THY, &7 3V Codium latum Suringar (1212 238 5 2>
I, ARRIF S E CICRAEAERTNEI, =EREY
T R, W R RS i, B R T Y, TR
FEILTIRI, FHREREEE AT EEITRAZ &, iy 2o
WEDH BB VHEFTTHERIN TV 20T, KREOHEZIX
BB DM OIRIE(L & BIRDID 200 Litdz o,

I/ A bi& 2V Codium fragile (Suringar) Hariot
D FITEA U 7R DSHERR S iz, RIFFECRES Nz
FOES 13 S mm PUF CEMZEIZ ST, ELHOEEE
25~100 yum TdH H, Segawa (1941) I X hME I N /-
%@E%@swv;/ﬁbibmwémﬁkwﬁwﬁﬁot

, AREIE X ORI AR S vy, 4 P EREL
to&%,ﬁm(m%)mﬁmhu [ MRS T AR D
LHFEZMERL Tz,

PRI & RIR O RIS IS DWW T Fig. 3 1IKR L7,
7, REIMERZ A2 7-0ICEFEEEZ —XORL, 20
EFIEHR L OMED &M D72 KD 7z, KEIFERIC LA
fEmzrRL, ZoEFEHiE y=0.0064x+5.4083 TH -7 (A

ZXEE, p<0.05), F7z, 1935~ 1962 FE X T & 1963 ~
2009 4 £ cOMECEMEm IR E B >7-DT, 1963
FEDEDOMERICOWTH KD % & y=0.0162x — 14.0288
ot (HERAERE, p<001), 206 DEYFHAL 5 W%
W BT 2 KED EFICOWTEBT 2 &, 1935 ~ 2009
FEFETOT5FEMTIE047°C, 1963 ~ 2009 4E £ T D 47

Table 2. Estimated monthly and annual temperatures (°C) in 1935 and 2009,
which were calculated from linear regression during 75 years from 1935 to
2009, and their differences.

Water Temperature (°C) Air Temperature ("C)

1935 2009 difference 1935 2009 difference
January 9.13 12,69 3.56 540 7.04 1.64
February 929 11.78 249 5.90 7.54 1.64
March 11.65 1256 0.90 890 1028 1.38
April 1544 1547 0.03 1354 1490 1.36
May 19.16 1834  -0.81 17.65 1848 0.82
June 2223 2071 -1.52 21.08 2140 033
July 2562 2278 284 2471 2465 007
August 2720 2519 -201 2621 2632 0.10
September 25.16 2476  -040 2346 2408 0.62
October 2047  21.70 1.23 18.73  19.60 0.87
November 1638  18.17 1.80 1391 1441 0.50
December 11.60 1485 3.25 8.42 9.31 0.89
Year 1779  18.27 047 1556 1640 0.84

EﬁruOﬁCLﬂLt_a#
i ERER 2R L, 1935 ~ 2009 4E 0 75 4T i3 0.84°C
(y=0£H13x——63021, fii & & A & p<0.01), 1963 ~
2009 £ D 47 4E[# T 13 1.26°C (y—0.0274x 38.3716, f{@
EI3AHE, p<001) EREL T,

I L KR L RIRORMINZES) I >\ T Fig. 4
R L7z, ZHBORRERIKRPER (7~9H) 2y=
—-0.0236x+71.7203 (=A%, p<0.01), FF (4~61)
IZ y=-0.0104x+39.0006 (fHZ=IXHE, p<0.01), #ZF (10
~ 12 A) 12 y=0.0283x —38.5483 (X 3H X, p<0.01),
%% (1~3H) Icy=00313x-50.5394 (ffi % 13 H &,
p<001) TH Y, K[EHM»EZFIC y=0.0030x+19.0552 (fH =
FAEETEY, p>0.05), HFICy=0.0113x —4.4408 (A=
Z A E, p<0.01), #%ZFic y=0.0102x —5.9869 (fH =134
&, p<0.05), £ZI2y=0.0210x -33.8357 (fHZ 3=,
p<0.01) TH o7z, ZZFERFOFKIIERIIWICHERIC
ERL, RZFICHEETH o, e, BELEFZOFHKE
BRIAMICERICTRL, BERICEECTH- L, —F, Zfi
FHRIRREZZ RS EMMICERIC LR L, AFICiEECT
Hol,

ki & —wm@ﬂTi’Jfﬁ@f*—’Hﬂﬁ’J{hﬁﬁ%E%f*am;, W
MOEHDOWHEE R ERL, ZDRIFERR D 1935 4
&£ 2009 FEDfEE L O ZED#EERD 7 (Table 2), HFH
AKIIERIINIC S ~9 HIZid FRMEASR s (X129 H
ZREAE, p<0.01),4 HiZIFEAEENML T o728,
znbAoH (10~3H) R EFERANED s (EE X

&, 3 H23p<0.05, ZDfix p<0.01), 12 ~2 HIZiz 2.49
~356°C L HHFICER L Tk, —F, BFEHERIEEY
ic7 AT TRERSRS - b00 (EEIZFE
TxW), ZnAo A EFMERSRO 5 (HE 1~
5AL 10 ATHEE, p<00l), 1 ~4 HIZiZ 1.36~1.64°C
ERLTWAZ EHHAL 72,

HADEFEE &I 1F 1898 ~ 2008 4E D iR T 100 4 & 7=
DF1.1°C ERLTED, 1940 FERF Tl R R o #
M2\ 7243, 1980 FREEDL S B EA L, BELE
itz GUEk U 7 4F 1342 1990 FLIREICEF L T3 2 2%
HINTWwE CCRBAA2009), 20 X9 R&RED -
FAEE, EEHPMEH, PR, LHOHEOEICD
BNnTEH, 1931 ~2008 FE > 78 M THaE H KX U v
HOHBIZOT NS ERICEMERICH D, WcLHD A
310 F£dH7-0 23 HOBESTHEICH A L, 2008 £ T
D 30 4 1931 4EH 5 D 30 4B & HRTH 10 HA 7% <
%o T3 Ew) CUBREAAM 2009), 4 E MR IC &
VT B KR - KR DTSR T b R RN 2 R E D _ER2S
MRS, XFBIHEETHII LWL LR T, £,
1963 FELEICIRE ERAVBEZETHZ Z L2 PHMICT S Z
EDSER T,

— I IS T AR E KR OBEZ TR <,
P RIMDOFED KREL RT3, AFESEE 7 AB

Yo, RIRD BRI
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NoLTOHA TR ERERNZRLTED, FFEHED
K E R T LR MEASKE -7 2 L5, WIRTH DS
FRIEHEKD & HE TV B RIS I3 KIS R > T MM R ER
L7-REBEICIR I N W 2 Eick b, KIS AZ TR
DRI ICHBTROREEO & F IR 2 5 2 C
2EETZ LD
ZBOUFIAKIRD FRENEEZ CH oI LIE, AT X
&[RRI R RS FE D 4 & X Ecklonia cava Kjellman %3
MR L 2 EEBcoBEEBEMLTE Y (FES 2000,
Serisawa et al. 2004), FHRKEYTH 3L FDKIE -5
a v TREY O MR —RIC D 5 5 2 ENRBI NI,
F7, MRS BMEMNH BT, HETETIE RO X ) Ichkk
EERESHEIN L T d Z DS S 2 C e o 72%Y (Table 1), 4
BoBEL L Cd B0 KBRPRIRD LA Z N ofki
FEDLEIEEDED AT -V TED K ) ICEMIICERICIEA
L7 EHREL L THlE»D B Z PR ok I,
AWFZEIC & D BRI B ) 2 EOREHEOMEMK &, &
£ & DRREEEOTEIEMOHA L2 b, Zhok e £
BEBEER KR - [IRICE T 2 RN LA O L L 2 g ¢
52 EDTER, —RRICTRERRIZIEREICTCIZES %5
ZEDPRISNTWBDT (cf. I 1956, #Hilii 1976), HIH]
Bz 8V % E4E D 23 g L, T4 b5 1963 ~ 2009 4
FTO 47 FRNITKIRAY0.75°C, KAy 126°C EFH L7 C
TR, BOERESHEM L EEAZ I TH D, 5B, B
EEPALERE O TP O RN (LIS D W T b T 2
7o, RBIBLOEELE &) 2 22 EE LT, thodEsoil
B & DI 2 1T\ 720,

HEF

AW Z BT E (20510023) KLBRER Y~ T v
77uY ) FOEEZ G TET L, £, ABIEIRIL
BUREHE NHBERKER Y OF ) BFZEE T 2008 ~
2009 SEEEICfTb N BEMEO—BRE L T T o ilED—
MeELDbDTHD, HICHEZIT> EVEEDEL
(HE ks, iz, TRESE, I RE, BAKT) #KL,
TR OHE 122V T IHE w2 2w 7 IR EBEH AR
FIRDHRANEBIRICHEZ R T 5,

51 AR

BRTRERY 1976, VEEE, BrREEE - JHBSEEL - ks () Mg - XV b
A, WEERISAIERERIESE 5 %, pp. 1-147, JUERHLMZ, HO
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