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Fig. 1. Location map of Maizuru Bay and experi-
mental stations in 1993. Numerals indicate

each experimental station.
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FRERMAS L RAEREALN, LML, BR4,
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EHI~2BEABEAOKESm K EREERT Tho
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EIGEAHIES | (BRI, Ea7~9 (BEBRE),
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DEH 2~6 T, TOFHEFI21~27TETH ) Lo
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Table 1. Substratum and average inclination in each experimental station on Maizuru Bay in 1993.

Pepth Om I'm 2m 3m 4m 5m  Average
Station inclination
1 Bl, Bm - — — —> — 5°
2 Bl, Bm - — Bl — — 99°
3 Bm — — - S - 27°
4 SW Bm, S - - S - 21°
5 Bm, Bs — - —> S — 21°
6 R - Bm — S - 21°
7 R - — Bs S - 11°
8 R - - - S - 10°
9 SwW Bs, S - g S - 14°
10 SwW Bs — S - - 37°
11 Bs, S - — — S — 11°
12 Bs, S g - — S — 14°
13 R g — S - — 11°
14 SwW Bs - - S -+ 11°
15 SW Bs, S - - S > 10°

R: Rook, Bl: Large boulder (I mS=major axis), Bm: Middle boulder (0.5 m<major axis<
1 m), Bs: Small boulder (0.3 m<major axis=0.5m), S: Sand, SW: Sea Wall.
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Table 2.

the species appeared.

A list algae at each experimental station on Maizuru Bay. Numerals indicate the number of quadrate where

Species Station

1

CHLOROPHYTA
Enteromorpha compressa
E. intestinalis
Ulva pertusa
Chaetomorha crassa
Cladophora fascicularis
C. opaca
C. rudolphiana
Bryopsis plumosa
Codium adhaerens
C. fragile

PHAEOPHYTA
Hincksia mitchellae
Papenfussiella kuromo
Sphaerotrichia divaricata
Tinocladia crassa
Colpomenia bullosa
C. sinuosa
Endarachne binghamiae
Hydroclathrus clathratus
Scytosiphon lomentaria
Cutleria multifida
Sphacelaria rigidula
Desmarestia viridis
Undaria pinnatifida
Ecklonia kurome
Dictyopteris prolifera
D. undulata
Dictyota dichotoma
Myagropsis myagroides
Sargassum autumnale

hemiphyllum

horneri

macrocarpum

miyabei

muticum

nigrifolium

patens

. piluliferum

. ringgoldianum
S. thunbergii

RHODOPHYTA
Nemalion vermiculare
Gelidium divaricatum
G. elegans
Pterocladia capillacea
Corallina pilulifera
Carpopeltis affnis
C. prolifera
Grateloupia divaricata
G. filicina
G. okamurae
Pachymeniopsis lanceolata
Prionitis crispata
Chondrus nipponicus
Gigartina intermedia
G. tenella
Gracilaria asiatica
G. textorit
Schizymenia dubyi
Gymnogongrus flabelliformis
Portieria hornemannii
Champia parvula
Lomentaria hakodatensis
Chrysymenia wrightii
Chondria crassicaulis
Laurencia nipponica
L. sp.

Polysiphonia morrowii
P. notoensis
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Table 3.

A list of algae appeared and comparison in rates of the appearance at each experimental station on Maizuru
Bay in surveys between 1974 (Irie-Umezaxi, 1981) and 1993 (This author).

Species T

Station

1

2

3

6

7

8

9

10

15

CHLOROPHYTA
Enteromorpha compressa
E. intestinalis
E. linza
Ulva pertusa
Chaetomorha crassa
Cladophora fascicularis
C. opaca
C. rudolphiana
Bryopsis plumosa
Codium adhaerens
C. fragile

PHAEOPHYTA
Hincksia mitchellae
Papenfussiella kuromo
Sphaerotrichia divaricata
Tinocladia crassa
Colpomenia bullosa
C. sinuosa
Endarachkne binghamiae
Hydroclathrus clathratus
Scytosiphon lomentaria
Cutleria multifida
Sphacelaria rigidula
Desmarestia viridis
Undaria pinnatifida
Chorda filum
Ecklonia kurome
Dictyopteris prolifera
D. undulata
Dictyota dichotoma
Myagropsis myagroides
Sargassum autumnale

confusum

hemiphyllum
hornerc
macrocarpum
mivabei

muticum

nigrifolium

patens

piluliferum

ringgoldianum

thunbergii

RHODOPHYTA
Porphyra okamurae
Nemalion vermiculare
Gelidium divaricatum
G. elegans
G. pusillum
Pterocladia capillacea
Corallina pilulifera
Carpopeltis affnis
C. prolifera
Grateloupia divaricata
G. filicina
G. okamurae
Pachymeniopsis elliptica
P. lancenlata
Prionitis crispata
Chondrus nipponicus
Gigartina intermedia
G. tenella
Gracilaria asiatica
G. bursa-pastoris
G textorit
Schizymenia dubyi
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Gymnogongrus flabelliformis

Portieria hornemannii
Champia parvula
Lomentaria hakodatensis
Chrysymenia wrightii

Campylaephora hypnaeoides

Chondria crassicaulis
Laurencia nipponica

. sp.
Polysiphonia morrowii
P. notoensis
P. senticulnsa
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1, increased in the 1993 survey ; |, decreased in the 1993 survey ; ~*, unchanged between the both surveys; D, only appeared in
the 1993 survey ; D, only appeared in the 1974 survey.

FE L v 8 -

75



76

BELEEET Lo L RMERTHY, AESOBHE, BE
BERTOBEDEFEEKETH HKE 0~3m (Nil - HE,
1981) L TOKPHEHHE L A o7

KEGH SEORECHHA LR LREESEICH
BIMELT Table 2 1R L7z A EIDHETRETEDMEHE
PHBALZ, INODOWBROSHOHYE LT, OED
BroEBREECHEASHLIDELTO6B6ETH-
Iz 7TFTHY, 7200 Colpomenia sinuosa, 71 J
< 7 ¥, ¥V kI Coallina
pilulifera, 2717/ ) Grateloupia filicina, @ B REH» 5B
BEIZAT TR G LD UTO6B6 BTH 7
I WV Codium fragile, 7732 3 Pterocladia capillacea, 7 ¥ 7
b J1 2 Prionitis crispata, 1
/N 7 ) Gracilaria textorii, * ¥ Y /) Gymnogongrus
Sabelliformise @D BOIICR S THHAASNDELUT
DUBIBETH o7 ¥ 75 H % * 3 FU Hincksia
mitchellae, 7 V1€ Papenfussiella kuromo, 7 b E X7 Tinocla-
dia crassa, TA Y H Y 7 QH T T Sphacelaria rigidula, T T
A Undaria pinnatifida, 7 O * Ecklonia kurome, ~~F ¥ I\X
Dictyopteris prolifera, T I T 74 Dictyota dichotoma, £ /€
7 Sargassum hemiphyllum, /7 3 F ) E T Sargassum ma-
crocarpum, 1 7 E Sargassum nigrifolium, F A NFE 7 Sar-

U Scytosiphon  lomentaria,

7 Pachymeniopsis lanceolata,

gassum ringgoldianum, 7 X7 A ' Nemalion vermiculare,
A T v T Gelidium divaricatum, 71 % /') Grateloupia
divaricata, NI A} T Schizymenia dubyi, >V I5F 3 S NF
Portieria homemannii, 7Y F ¥V 7 Champia paroula, @ B
BEER > THHBALNLDBUTOE7ETH -
720 RV Y 2 XE Chaetomorha crassa, ¥V % 7Y Cla-
dophora rudolphiana, 7> 3 € Bryopsis plumosa, 71 T X 7 1)
IYNRET Sargassum miyabei, ¥ 7
ININF T Sargassum muticum, K T V) Gracilaria asiaticao
HEBEDOHEE HELSBORRBEOHRY
Table 3 [Z/R L7zo 19745 R4 5 N C1993F AR
AHRONLh IR TOIRBIETH 7 0 7 AN
7 A /) Enteromorpha linza, Y VE Chorda filum, 73 AT
7 Sargassum confusum, 7 V1. 1) Porphyra okamurae, /™A
T v 7 Gelidium pusillum,
elliptica, > 7 & Gracilaria bursa-pastoris, =T J 1) Campy-
laephora hypnaeoides, > a 7 Va7 4 J V) Polysiphonia
senticulosae T IIXT LT, 19M4EFEBIZASNLE 72
1993 EFAEBHILA O NBRIZL T D20/EBETH »
720 7 F U Cladophora fascicularis, ¥ <Y 34 74,
INFEE, INA I N Codium adhaerens, 7 FETX Y, T HF
Colpomenia bullosa, 71 T X 7 ), ¥ I & F % Cutleria
multifida, A SHY 2 AHY G, NFYNK, L TN

Hydroclathrus clathratus,

% 2N ) ) Pachymeniopsis

HHW O | —HBEOWED I
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1 23456 78 9101112131415
STATION
Fig. 2. Algal percentage covers of the majors in each

experimental station on Malzuru Bay in 1993.
Dotted, dark shaded, shaded and open col-
umns indicate Ulva pertusa, Sargassum spp.,
Gelidium elegans and others, respectively.

X Dyctyopteris undulata, ¥ )NNFEY | FFHE, bR
Ty 7, 3 X 7 ) Carpopeltis prolifera, Fa 7 J BT
Grateloupia okamurai, 75 52, AF /1) Gigartina tenella,
FKVINFI NG, TVFEYY, T VY Laurencia
nipponica, €A b7 Polysiphonia morrowiio

W E STHOBREORELWEICEDLETFT 4
H, RTYT I /Y OEE% Fig. 2 1[OR L, B
HRESHEHIIE D> o/ (60%8 L) BAIE 1~3, 5,
15T, MREICED» 7 @O%LTF) a4, 6, 11~
12CH otz BERELTFTTHAY, "y 5758, <2
TE A LS eSS EHRED42~-01% E 52, FD
HDBED S LEENS KB E D - 70, THEL 2THE
Y R NEDY 2 TR Corallnaceae £ 771/,
HOTRITVYNX, FHI0CRTET 7, EHI3, 14,
13TREANTY, AN UTHoT, FHWENFBE» 72
TFT A, KT TIE, <7 oW TR O E
AbE, TFTAHRERS T UEROERLA L5
LTw/eds, BICERBOEE 4, BERBOEHIFL
THBREPBOETI3~15TEVWVHERR L. k¥ 3
FIIBRBOE 0L WERIMOE SIS~ 5% K 1IES
DEBRRUEA LIZSH L7, BIBDROEE 1~3
TEWHEELR L, vV RBOROES 1-2 <
BEROEA EIZA/L, 22D ns OB T HEI
BEi ot RIZ, 77, K5 758, <o
DEZERDKFEDOFHWES Fig. 312K L7z, 757
A IZEREBTIEKE 1~3m OBENE - 72755, BHR
BTIAKEO~Im TEL LY, BRELBRHCHES
HOPLKEIRBNF A SN, Y FTFELTFTF
EFBRICEOBTIEAKER 0.5, 1, 3m, BREBTIKE
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Algal percentage covers of the majors at each
depth in each experimental station on
Maizuru Bay in 1993.

0, 0.5, lm, BERILTIEKEL 2, 3m OWEHNS
Bl ERKIBUT L Y RES T ORLKEIBVHALR
Too E72, w7 HREOSTRETOERIZIBVTAKE
0~3m IZFMAHR LI, ZD%HT MM IIHEDTE
Do 7o DIEKIE 0.5~ 1m THo /2o I9T4EDHAETIET
F T A EKE 0~3m 12, w7 HIEKE0.5~2m 125
FLTBY, THoDFHKFEIZOWTIEEN LA
720

AT - 4 (1981) 12 X NIF1974E DFRE TIA38E57H
DBEFHBE LTS, ThIZH LT, S EORETIILS
BeTHEDBEVSHBE L HIZT T4, sy vs
W, =7 EBRSHIIGH L, POSEETCEERED
42-91%EFHOLTED, ThoOBERRIEBREOIERE
EEZ LTz, 19744 L 1993 DREM I BT B HIREHE
DEALE L VBH ST A0 ISATEA L REREE,
EOXKEORHALBEOE (B8 1~2), EERE (€4
3~7), BEALE (FH8~9), HBREH (EHE10~13),
HERE (FH14~15) KRS LT (RFF - f£HE, 1993),
19744F L 1993 F DA R (Table 3) » HRRHEE, BE
8, MEEEICHBATAROMME LB L (Table 4),
19744E 7 5 19934 O MU ARE O M SR T ERS T
ETFHEMLU-bOOMBESE TR L0 L, Mg
EOBE I EBESTHEN L, Liod T, 2ol
BBELHTRERORBY LABEOMMIE L0
EHBENE, —F, BREOHAEARIIEDR, HE
SERTHAN L 70, EBERES SREBRL TR Lz, B
R OKRE P o RER TR T IEY, JaF)EY,
IVREY, YIYRIEY, AP TT, dFNES, Y
I MT /F Sargassum thunbergii 72 R 7 T DA DT
HIL o 72%%, $¥I21974E AR B REH S BRI
THELABGHLTWZY I T I HEIVREIDBELDE
HTHA LT/ (Table 3)s L7225 C, 197405
1993E DB IZEBEANDBREEOS MBI RBER» LB
B o TH/MEMIZH 5 LB SN L, FEE, g
H, BREIIALNEINS OB OWTEHFOERE
SEOPEBEIIIPOWETHI LETEEETH D, L
L, BEAENTOKEOELE LCLE - £ (1993)
1982 E LI B CO7 v B TREREROEW L5
WLTWh, 8F, VO EORBIEIEFEOEFTDODIZ
BETHLN, TrEoTREZRIBENGTELLF Y
Y 7HORYE, AFTHETHIERL LS (DA,
1985) 0 L72%55> 7T, BEBENOBEEDSMISA 19744
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Table 4. Long term changes in number of species at each station on Maizuru
Bay from 1974 (Irie-Umezaxi, 1981) and 1993 (This authors).

Area Division A B C A—B

Month part of the Bay CHLOROPHYTA 1 4 1 -3

(St 1-2) PHAEOPHYTA 22 9 8 +14

RHODOPHYTA 10 8 4 + 2

Middle part of the west CHLOROPHYTA 8 8 4 0

branch ol Bay PHAEOPHYTA 38 27 9+l

RHODOPHYTA 38 16 8 +22

Inner part of the west CHLOROPHYTA 7 2 + 3

branch of the Bay PHAEOPHYTA 9 3 41

(St. 8-9)

RHODOPHYTA 14 9 3 + 5

Middle part of the east CHLOROPHYTA 3 9 3 — 6

R R PHAEOPHYTA 6 2 1 —16

RHODOPHYTA 23 19 5 + 4

Inner part of the east CHLOROPHYTA 3 0 =1
branch of the Bay _

(St. 14-15) PHAEOPHYTA 1 3 0 2

RHODOPHYTA 8 1 + 3

A, number of station with species increased ; B, number of station with species
decreased ; C, number of station with species unchanged.
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B) T2 9 RY-58 (KB, 1976) #1T-77, ALbiE
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4~13, 15), C (BH14) O 32070 v 71245, HH
TR, S AR IER, BEAER, CEHRAENEL
o HED 7 FRAY —BWRERY Fig. 4 2R L7177, B4
BRHABOBEUE»S A (EH1~3, 5, B (E86~
15) D2ODTT y ZIST b, FLT, RREICHIE
O S A 2R, BEREBEMEEEIDEEZS
Nizo 1974 DR LB LT, B8 1 PHEEMISIVE
FREDERBITIENT L, FH4IERBOESIZCE
WIZEEBWARLNLY, HERBOESE 8~9 2VER
HOERIN~12ATEVZ &, BREOTESI0DTEBRED
ERIB~15IEW I S EREORE/R L IT-%L, 8
BEOEES AP L DINERDOB A BE AN
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Dendrogram showing similarity in composition
of species at each experimental station by Jac-
card’s coefficient of community and Mount-
ford’s avarage-linkage method.
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Synopsis

Algae of Kyoto Prefecture I—Distribution of Algae
in Maizuru Bay, Japan Sea

Akio Douke, Masahiro MUNEKIYO,

Svuyt Tsujt and Masashi Itant

The present papar deals with comparisons of algae appearence at each experimental station on Maizuru Bay

with east and west branches, Japan Sea in surveys in 1974 and 1993.

67 species 43 genera were found in this survey, following lesser species (57 species 38 genera) in the 1974

survey. From their wider distributions and higher percentage covers than the other algae va pertusa, Sargassum
y. F h der distribut d higher p tag than the other algae, Ul tusa, Sarg

spp., and Gelidium elegans, were supposed to be the majors in the Bay.
Distributions of species belonging to CHLOROPHYTA and RHODOPHYTA had become narrow and wide

in all area on the Bay compared with those in 1974 survey, respectivery.

In the case of PHAEOPHYTA, the

number of the mouth to middle part of the Bay appeared more than that in the 1974 survey. On the other hand,
the number of species at the middle part closer to the inner part of the Bay appeared less than that in the 1974
survey. Especially, Sargassum miyabei and S. thunbergii, which widely distributed from the middle to inner part of
the Bay in 1974 survey, mostly disappeared in this time.

From Cluster analysis of similarity in composition of species at each experimental statin by means of
Jaccard’s coefficient of community and Mountford’s average-linkage method, the species adupted to the inner bay
area suposed to spread over the whole east branch of the Bay.

These changes among the period are suspected to be caused by sea water pollution caused from the middle to
inner part of the east branch of the Bay, especially by higher ammonia nitrogen density.
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