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Ken-ichiro TERAMOTO* and Yoshiaki KAwWAMORI*: Changes
in marine algal flora related with the improvement of the water
quality in Mitajiri Bay, Yamaguchi Prefecture
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Fig. 1. A map of Mitajiri Bay.
Water categories of Environmental Standard: A, B and C. Effuluents: KB (Kanebo Co.),
KW (Kyowa Hakko Co.) and MP (Municipal Waste Disposal Plant).
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Table 1. A list of marine algae and sea grasses from Mitajiri Bay.

CHLOROPHYTA

RHODOPHYTA

. years
species areas —m=——= g 76
U/othrix +lacca B -+ + . -
(EE'ZFa) C 4+ 4+ + -
Enteromorpha prolifers B - - - -
(RT7AIY) C L e Fey e
E. intestinalis B G b 4
CKIPAIY) [ B L ST S 4+
Ulva pertusa 8 e e .
(T7+74Y) C - - 4+ vy
Cladophora densa B 4t b o+
(THIFYZAT S ) ¢ - - - -
Bryopsis plumosg B . 4 -
(nxE) c -t HH -
Codivm fragile B ++ - 4 +
(=) Cc - - - -
Porphyra tenera B -+ e a4
(THI%IY) c - - - X
P. yezoensis B - “+ b e
(RYEIY) C - -+ ++ 4t
P. /acerata B ++ ++ 4+t s
(xvrPv)Y) C - - - -
P. watadai B ++ T+ - -
(UXI5TRIY) C - - - -
Gelidivm divaricatum B e - . e
(EXF20™) Cc - + ++ ++
Grateloupia filicing B e I T
(uh7)Y) c - - - -
G. okamurai B - _ - -
(¥37JEE) c - - - -
Gracilaria bursa-pastoris B -+ ++ -+ -
(35%) ¢ - - - z
G. textorii B - -+ .
(ANIY) C - - -
Gymnogongrus flabellifornis B . T
(A¥WIY) ¢ - - - =
Gigartina tenellg B ~ + ++ +
(x%JIY) C - - - -
Ceramium tenerrimum B - 4+ ey ++
(A¥R) ¢ - - + -
Dasyq sessilis B ++ + +H A
( =re9'v'7) Cc - - ++ 4+
Polysiphonia urceolyts B ++ PP -+
(¥3933avirIy) Cc - ++ ++ ++
WENEL
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PHAEOPHYTA Ectocarpus siliculosus

(YA3Fo)

Dictyota dichotoma
(FP¥9"%)

Scytosipfion [omentarius
(AvEIY)

Co/pomeniq sinvosq
(79aJ9)

Petalonia fascia
(A3 n0Y)

Undaria pinnatifida
(2HxX)

Sargassvm horneri
(77n27)

S. hemiphyllom
(19E2)

S, confusum
(22R¥'€2)

SPERMATOPHYTA Zostera marina
(7TE)
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Fig. 2. Distribution maps of several marine algae.
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BHO—ECTEFL TV, TTERED CARICETEALL, CABTOEREILI
A OEBICW o TH Y, FHROFELERITERVLOD, CKRIBEDKERLHIZ
ELLABBSWHERETHEZ LEREBECAVWTHS H, bEACERELED K hid,
Bokisiix, / Vi EDKE 2RI, AKBIRT B AR EDKELRIC, BRT3L9E
HHRTV3,

2. & (COD) Lnifz

EEsERED COD ((LREEERE) &, A, B, C 0&Xi%T2, 3, 8ppm kL
TFTLEDLRTW3D, ZBREBOKED COD 2 44MEic Table 2. 0k S icHEBL
7o, FARBREVBEEELBET S ECREEL DX BETH S,

BETRR L SIHER7 v TR ZOELERILT, 2RV BEELELERL T3,
L LB & DUEED Y & &Ko COD Loz, Thig EPMELBRARHS A
WOlk, W M, FAEE, AOHRAZLAEELTW R EEXLRD,
COD nfiiEd, EEOVEHAT, BONEEETLMTEbhA TV 0T, £0
ERSCBRSS Y, AKEORBERNERDbTICL L L5 LT RETHE I,

1973 ~T6LEIZ 313 B 15 EE, fAUH, EBFEEMOEEROEES WL /o023 Table3.
Th b, FETIREERIZOCVTHBREL =, BTSN, RIE PR, &kIEHE,
WREE, BV, B, BBE (77 78R<) BXUEREICET2 3mm ko
LOTH D, HEOHEERIL, T5EIcy—2iciElL, COD ThbIhikKBAREDR
BMLEbHTLL—FLEk, CARTOL—22 BALD LELBLTV30,
KREOPEEIZEETSLES LV, DLAFOKRICEALEE TS TORRKL
AVICBERCEEDbI S, ERIKTOBEFIEEFEL TEEL TWBE0T, KEADRK
Y MECRRTZORELAERTH S, EBROAERITEL TEM S, KA

Table 2. COD lével in Mitajiri Bay  Table 3. Annual changes in species

in comparison with the values of number of marine algae, fishes and
Environmental Standard of the invertebrates detected from Miia-
areas. jiri Bay.
Daily average L, Spacies number
. Annual average (pormf “in Areas|Aquatic lives _|1973" to7a 1075 1976
Areas 1972 1973 1974 1975 Environmertal [Marine algae® | 20 23 28 29
Standard(ppm B Invertebrates 60 76 94 102
LY 2 Fishes 20 35 42 42
(Migratory fishes) [ (7) {19) {19) ({18)
A 36 29 27 16 2 or fess Total 100 134 164 171
’ Marine algae® 4 7 12 13
B |55 48 44 24| 3orless C |nvertebrates | 5 19 38 5
C |268 124 12 & Fishes 2 18 22 26
e S el QW W
% 3 ora
-wvol?:res ﬁ#ﬂggyg?zg%mm enactment.

* including sea grasses,
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HICHET 2B ARERIcEs LEXbI S,

AED 5 b THEERIL, BEMERKS V2o, KERECTHIC-H B L,
HRIVL IEESEEROY— 7 RELL, Z0oB4ED B, CARTEY— 7 DRz
AUBHLNDEN, HEHC R EMOEARE LOBENFRENS, AELAB LY
EGHEESMI ORI, BABTIRBEL YL 1ELVWLEAUEBhTY— 2 IZEL,
CAKIRTIIE HIZBNBEAN D -1z, EEMOHB-EIYA Bk, kT C kg~
LEALUTHIEL, BIZOK IO ABERESRAZIETRIE, »h)EHE»»51E
FThHY, ZTODIRETEEBRTHS S, 7H VX T64EIC BAIRTHEAIZL - Tit
13,000 ffk,/m? iz b T B HFENBES NI, FOEIRIIRES AN O TAEK
RWLUTSERLEESAEY, 2O TTREROKEERN, BEOEMICET
BREEIEEL TV I Lithd, kB'77 5k, CARDKIEE2.5m oA,
THY, $ARY, TF I/ FA R EVBRBEN, BIREMERET TR LERcBVT
b, KEBLIUCEBOBREASERICEITL TW3Z EXAL,ATH B,

W, AE, EEHIMEEL T, FOEALESRETIRENA SV 2 EEICA
N3 bE, KT LICEENICEDERSRLT R L, KEORELENER S
NI LT, Buice—&HLTw3 LERTE S, ErhEHHEE LT LV 58
T, BREEBIARENICLRYMELH S LTSNS,

Summary

The present study was undertaken to obtain a knowledge of the restora-
tion of marine algal flora in relation to the improvement of water quality of
Mitajiri Bay. Intertidal collections of the sea weeds were made along the
coast ot Mitajisi Bay from 1973 to 1976. Algal species in the area increased
in number from 21 to 29 during last four years. Furthermore, changes in
species number were characterized by extinction in some species of the Chlo-
rophyta and invation in some of the Phaeophyta. Water quality improvement
as a result of the observance of environmental COD standard by the factories
and municipality and the highest increase in number of algal species occured
at the same time. On the other hand, a time lag was observed with regard to
the appearance of fishes, except migratory fishes, and invertebrates. Increase

in species number of the marine algae may be regarded as a valuable biological
measure of seawater quality.
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