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Horizontal and Vertical Distribution and Biomass of Submerged Macrophytes and
Charalean Algae in Lake Shoji at the northern foot of Mt. Fuji, central Japan

S S bowg S T
NAKAMURA Seiji ~ UEJIMA Takatsugu
FrEE (R L) A= fEOEE bl
MATSUYAMA-SERISAWA Kazuyo ~ SERISAWA Yukihiko

ES EEHICISESEHREL, 201649 ~ 10 AT A F 2 —/\#/KIT K Dbk & 85
HHEE O AREZTT> e BERTIEDMN FRKEZKRET 5L EHIT, CRIEZHN
TABBECHEMMOE SE (BIEA 7 MM S HIRK Ao kS 230 L 7z, 72, PhkiE
MDD ER L TWRFED 1 E S TAE M50 x 50 cm O F ol & MR 41233 E L
THHEERAEZ, ROESETHMAL TOEHED 1E R TAEOSmAIZ CRIEICK HE
EMFAEZIT o 2. T ORI, 8H L/KMEY 7R, HEEEE) RSN/, £/,
JOEETPIEERIIE OEMTHREIN, TNSIEICRIES @M o7z, FEMDIAG
TRRAKZIZ2.0 ~7.5m, FHA4ImTHo 7. HEDO1IERTIIMEICL > TEBEKESE
KT DKEDKEL TH o, BT, PEEDESTIIIRERDN/KE 2N THRAD 173.44g
dw./m* TH O, KWWT3mT88.79g d.w./m’, Im T49.51g d.w./m’, 4m T 13.23g d.w./m’ TdH >
720 128, EMENEKERD/KFEZIFETIEI2nTH > 720, MOIFETITEL> TV
7o TERITE 2 BRRM L0 FRRKEDEWITRE SRR E QR O Rz
EWIGERLTWS EE 2 57,

I #S

Rk TIIKFEDLZRMENE <725 2 EITXD, BESKEDONA AT ANERL, U REDKR
BHORFNRBEEIMNT 2 Z EAVRENTH D (Engelhardt & Ritchie 2001), 7KE - HERERH D /N
A F < AT EHECEAETY O LRMEEINA AT X 2B AKIHE (Hargeby etal. 1994), W KE (L RE
EZHTHIENHSNT NS (eg Mitsch et al. 1995), LAL7RN5, HAICAEEFET H/KEDHK40%,
B DOKI80% OFEATL v KU X MZHEEINTED, £< OMMEIKOGHEICEEL TWs (A%
2014, Kato et al. 2014), TOFE LT, WA - KIERMRIZIZ2110.62km’ b > 7z H A E OfgH (7]
BEZFDREPOIEE) HAEAD, 1999 4F1213820.99km> I F T L, EEBHOK2MEDIESITHY T
% 1289.62km” DRI WA Uz 2 EN8F 6515 (E - #FEE 2020), X7/=, AE (2014) 13EFS
Fr D720 Tl <, BREAIO[FEHSHREORA D HADKEFOWHPITKERFELHEATNWS
LR L TWa,

BLIEOEESBICAET 25 DOIENETE LHB I N TWS D, & LiloFkEE
ELUTHASULEREITRE SN2 & CUET 2020), GETRBCENEFEITHEML THO

P REGAEEOITRHME LIRS T KGR TR O BE I L TEEm
* RAEBCEE R FHE LRREE T BT LM 1P 24
o BE IR IR A
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(ILUFLE 2020a), {HEARERICEELNAELC TS
WHEEN D B, B LAMOPF THHBENRB/NS
WHEHEII TlE, BRCZ O ENREIN D, Kt
AT ZNETITSHMOKE - BHEEEICEIT 2
WoEsmEnd 0 GEFRS 1971, & LitkEAfrER
P 2007, FEES 2016, 2019, Hikf 5 2018),
TR S KD FIC DWW TIEH HREEEIR I N T
Wb, LinL, 205 OEESMITDWTIIER
5 (1971) 12K % 1960 FRDELHEHNH 2 DA TH
D, KEEYOBGFERIZODWTIZHNS TN
WONHIRTH %,

T, KEMDOHFEFEZ DN TIEIN S DN
DEMNBRINTBY, FHECEYED EMHIRGTE
iz D 72DITE A F 2 —/N\EKICKDHEN

138° 36°36”E |

Fig. 1. Map showing the study sites in Lake Shoji at the
northern foot of Mt. Fuji, central Japan.

B THBH I ENRINTWS (Wade & Bowles 1981, Caper 2000), HA TIXEEMICH W TITIKAE
HEY) D 728 KFAE D THONTH O (i 1991, 545 1998, 2006, Kix 5 2004, F5HE 5 2006a,
2006b, 2019, F& - Il 2011, 2015), FHSICK D ELHMOLFESAFER CHEKIZXLDH
GRFAENERINTVDH FE L) 5 2009, HF¥E#S5 2014, 5 2017), MOBIE TIEIEK
WCEABBFEROSEEAMICONTIRIFEA LTRSS TN,
T I TAMFE TIIREEMICB W T AF 2 —/\EKREZFM L, kMY & HEEEOKY - HFE

i EBGFREZFOMNT LI EEZHNE L,

Table 1. Present and past submerged macrophytes and charalean algae list from Lake Shoji, Yamanashi Prefecture, central
Japan. Ed, Elodea densa; En, Elodea nuttallii; Hv, Hydrilla verticillate; Nm, Najas minor; PIf, Potamogeton x
leptocephalus var. fujiensis; Pm, Potamogeton maackianus; Pa, Potamogeton anguillanus; Pc, Potamogeton crispus;

Ms, Myriophyllum spicatum; Cb, Chara braunii.

Fuji-hokuroku

Nobuhara et al. ecological Serisawa et al.  Nakamura et al.  Serisawa et al. Present study
(1971) study group (2016) (2018) (2019)
(2007)
Japanase name 1969-70 2005 2012 2014-15 2017 2016
Ed AXHhFT5E )
En ARNFEE @) (@) (@) ©) O
Hv 28% ©) @) (@] ©) @)
Nm N)7TE @) ©) O
Pif JVIEE @) O ©) @)
Pm €= O ©) @) ©) O
Pa AAHHIEE o O
Pc IEE @) @) (@)
Ms HRYXI/THE o O
Ch I%IUE o ©) O ©)
Submerged plant 3 3 5 6 6 7
Chararean algae 0 0 1 1 1 1
Total 3 3 6 7 7 8
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eI 18 E A 2R E L (Fig. 1), 20164E9 H26, 27H, 10 H4, 25 HITHL/AKMEY & sl E o
AZF 2= NEKICKDWAEREZIT o2, SEMTIRERBERICE 006 FRKEEZHERTDHEED
IZ, Common-Rare (CR) {£ZHWT4EB TREOESE (BIRKH /MRS =B ED) 257
L, FREEITOZ, CRIEZ—RICHEAEVOEENT —% & U TEEER OB/ &% 3~5E
B TRl T 2 HETH DN (eg BEH + BT 1973 ; EH 2000 ; Frilis 2002 ; Ok 5 TEREAEH S
2010), S ENIVEERS (2019) N/KHDOKAEREY) %2 343 2 BRICERA U72EH (2000) O 4 BB
(CC: W@, C: M, R: 7, RR: WA 2HWe, /2, WY FETEN S WMk #
HTHEELH D20, HEKOFRINARAIETH 2D T, SEORAETIIIERS (2019) EFEIC
BRI & 2 & OIS E 7 e 788 (BIZ 2 100 KB XY) > THIR L 2R EROMROEE) %,
100%>CC>60%, 60%>C>20%, 20%>R>5%, 5%>RR>0% & L CHIE L7z, FELEY > IR E
ZRBIRD, MOFEEZIT- %, WLUEERZIER T 2MBRICEARATEERE L.
%m%%ﬁ%%ﬁﬁbfmtﬁ#®lﬁﬁ(&3)TM—QHMmmﬁ%ﬁ%mmt3w®M@mn
REZKEIMEIZ, HOBESETTHMLTOAEREFEDOIER (St 18) TIXMRERIZIH > 72 10m L, |
D BB 2 KIEO0.SmAEIZ A FIR/KEE T > /2. St.3TAD EL> f:*j‘/7)l/0;’tﬁﬁjn§ ZEBIRD,
FEAEIC B L7214, TEIREZIEH T80C, 48 LA FizlE X 1, KRB XU ICEEEZHIE L /2.
St. I8 TIXAMDE L EZ FIRD CRIEZHWTABRME THMEI L7z, F/z, St.3 & St. 18 TIZEHE OH
FEBHITo. 2P, FEWRF DOKAIZ0.46~0.82m (B/KEE0m D5 899.233m) TH -7z (LFLUR
2020b)

M #HREEE

AHFSE THELERA D 5 W38 S N7 V7Kl & Bl fa 2 M A O AL & & BT Table 11T/RT, ARFHEIC
KOUKktEHTHE (yo€, JPIEER, aWFYE, BOZ2FE, FAF/THE, NUSTE, F
FHHIEER) CHEEEIME (v 27 E®) Ot 8RS N/ (Fig. 2), AW THEE S /i
DHE, RYF THEIZ2014-154E (K5 2018) £TWRMAINTH ST GEFES 1971, &F1dt
FEERERFAA S 2007, FES 2016), 2017FICIIMERINTVWDS I ENS (FES 2019), FEHERA
iﬁﬁ ZITO20164E IR AL, TOBEELZHDEHERI N, —F, 20054E12 10 5 THE
RanrsA+hF¥EF (FELIbEARRFAGS 2007), KHZFEE, FOHIE GEES 1971, FES
2016, 2019, ¢ﬁbmm)T@ﬁEéhT%b? BALDEIET DD, EHETERMMNSED,
B AR RRAS (2007) DAL OME THRESINTWS 7 OEDRFEIE TH 2 DM HHNIRN,
s T T D 50 1 %Hé%*ﬁ%tﬁ%&ﬁ@CMﬁ&ﬁﬁﬁﬁ(&ﬁﬁﬁ&kﬁ@%ﬂﬂm)%
Table 21Z/RT ., SHOHBHEEIZZ OTENITEHRTHABERRKTHD, KNTTPIEENI6E
HT889%, IHNFHENIEMT66.7%, L2 EMN6EMTI33%, KYF ) THENSEMT
27.8%, BUFEMNIEMTIOT%, v P 7EMEMRTIIXTHD, A ITEENR/NDI]
EMTS.6% Thorz, CRIENC (i) M EEHEINZEHEE, V7OENISES, JYVIEE
MIBEM, TNFYENTES, B VEN6EMR, ®YF /) THENIES, PIFEES Y
DENIER, AAYHIEENOEMTH o e FHEN ORI A DR & L TIdMN 28z
IRKZORETPIEENDML, TO2HOBEENGWI ENbMo7z, —F, mFF/ THE,
N E, AAYHIEE, vV BISMNORSNZEHMICOML THY, M SNZERTD
BEEIZRY ) JHETIERCEVNHOD, O3FETIINnINHENZ E%bho /-,
TEROMRELRIZ1 (St. 10) ~8 (St. 7) fE, FH T34 TH D, St. 7T TIEIARMATHE RSN
FEE TR I /= (Table 2), FEHEMA K O THIFEDN A W LA &30 I BT 2 TLKHEY D 1 E s D

— 129 —



20204F 1 NN - T 3l

A, B,C,D,E, F=5cm

G, H=2.5cm

Fig. 2. Photographs showing the specimens of submerged macrophytes and charalean algae in Lake Shoji. A, Potamogeton
anguillanus; B, Hydrilla verticillate; C, Elodea nuttallii; D, Myriophyllum spicatum; E, Potamogeton maackianus; F,
Potamogeton x leptocephalus var. fujiensis; G, Najas minor; H, Chara braunii.

720 OMERBEIZZFN TN (FES 2014) S 13FTHD (LHIES 2018), KEE#XI D LMo 7,
—WRICIB TCIZABTARIEN KR EWVIFI EBBN LN ENME SN TS A (Vestergaard & Sand-
Jensen 2000), #BEH =0 OFEBIIER DD OFEBICHEEL TWHHJREENREB I N, &2
< DFENFER I NSt TE, ZIUTKR S SFEDEGE S FVE &5 A0 & HI B S - FE 3l & i
HE Mo 7St 3T, HEDEBDELERECN T, KENSm K D ERWBIENLD > Tz, —7,
FEE M3 TR THiTd > 72 St. 16 TH RIERICTEMDTE LD THERWHEAYA D > Tz, St 16 DIHK
WFIFRDIA<SHREL THD, ZOEVDZRESEHEDEVICEEL TWD00n AN, DLk
K0, FIZXOKENBRGMAEIIELZD, EFEEOERICKDERLZENDh>7k. £z, HFET
IR SN DN NWEN R SNz, EEICKDEECHEREDOREG RS-0 (Fig. 3), D
TMRHABEHEN S EEROMEZHSNCT S Z L3 L W ENHERI N,

B ERIZBUT DULKGEY) - BihEE O 770 FIRAKEIZ2.0 (St. 10) ~7.5 (St. 18) mDETH D, F
BEAKEE43m, FIREAT4.0m Tdh > 7z (Table 2), AFAE THIE S 172 St. 3 & St. 18 DFBHEILT
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Table 2. Horizontal CR evaluation, frequency, and growth limit depth of submerged macrophytes and charalean algae con-
firmed in each station. See the explanation of Table 1.

Station number Frequency

Japanese name | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 °C & RRR7 o0
Hv 40% C CcCcC C C C ccce ¢ CCCCCCRR C R C CC 8 7 1 1 94.4
PIf JVIEE C CCCC C C cCce RR CC C C R R CCC5 8 2 1 88.9
En  ah+5E c Cc C C C C R C RR R R R 0 7 41 66.7
Pm  ®VZUE C cC c C C cC 1 5 0 0 333
Ms  RYX/THE Cc C C RR C 0 4 0 1 27.8
Nm  RJFE C R R 01 2 0 16.7
Pa  AAYHYIEE RR 00 0 1 5.6
Ch I ThHE R C 01 10 11.1

Number of species 4 4 5 2 4 2 8 5 2 1 4 4 2 2 2 3 3 5

Growth limit depth (m) 5.5 6.0 4.0 5.5 4.0 3.5 2.5 3.0 45 2.0 3.5 5.0 5.0 6.5 3.5 3.0 3.5 7.5

NTN40mMESImTH D, St 18 TLOmLA EFEWEZ /R L 7z, BIR DK D1, MW O 55370 FRRK
FIEBLLEDOESATSm A TH O, St.3TIF4.0mTHH =St 18 TIE 7.5m & 3mLL EEN S /-,
FEHEW CIXMRICHERE U TWAIRIENZ WG E DR WG A 51, St18 TIXEIR THE D EA)
RKENWEZAMEZNWDFROHREN D2, KIEDEZ END BN, 3512, D5 ENLA
SENDHTEMBBEKEDZNEEZZSN, TNOOEEICLVEHENS NS EHERINZ, 2D
KOBGHTCIIAKPHENELSRD T ENS, ELS ETWAKNEY) - HilBENEFTTE5EE51A60
5, FES (2017) KD EMICB T2 70U TOEFKEES, AUZEICBT DLKGEY - Hill
BEOHMEFZ MR TS E, 77U BENRDEKT SKER O MRAKEILZL < DE R THK
FEY) - EHEEEO M AAEP X D HIEN, 7O U RIS OB EEE S AR H N, TV
RUEDHMENBETHAEGETELOREZR > TWSES AL D,

Fig. 3. Photographs showing study sites. A, St. 3 (1.5m depth); B, St.4 (6m depth); C, St.11 (1m depth); D, St. 18 (2m depth).
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Table 3. Vertical CR evaluation of submerged
macrophytes and charalean algae at St. 18. See
the explanation of Table 1.

Hv PlIf En Pm Cb

=Ne!
=

rTAATOOOQR

th
S
(=)
a
a
2% mmaonln0anlan
=AEOOO

Biomass (g d.w./m?)

0 50 100 150 200

Depth (m)

Fig. 4. Vertical biomass of submerged macrophytes and
charalean algae at St. 3.

Dry weight (g/m?2)
0 20 40 60 80

Fig. 5. Vertical dry weight of each species for submerged
macrophytes and charalean algae at St. 3. See the
explanation of Table 1.

St. 1812 BV 2 3B FE 5 D /KB D CR fif & Table
3IT/RT . HERRFED AN FIR/AKEIZ Y OENRK
D715m, KWTT7YITEEMNTOm, ANF45E
ETXTITEN6COMTHD, B ENERND
15SmTholz. £, FHOSMPLEZEZLN
LK R (CC £ 7=1d CRHliAEE £ B /KEH) 137
OEN1.0~40m, 7Y TEEHNLS~35m, IH
FHEET YD EMNIS~45m, B CEN
1L.0m TdH > 7z, EJH S (1971) D 1969-70 4 D 3
BT OTO0H FRKEIZImMTH O, HHEE
DRRAEVI KRG 2m B X Rd4m @D 50, [
T RO FRKEEMAEIX ImTH > /-
ZEMRINTND, KFEBRELETZ L%
BREOZVWKEIZIIREREVZRVWEDD, K
I T4 FRRKEN R K T3m LA BEW 2 &
BSMMETR S T HEEICHBIT 2 BHEIX 1974 4F
MB20I3EETOMERMTHISMEEEFL T
Wb ZENS (hAS 2016), AKdEEABEMNL
22 EITXD, A TFRAKEDELS 2o 2l fElE
N %,

St. 31ZBUTF HKERN OBIfF & % Fig. 412, EED
HEZFig. SITRT, BGFER E M) 13KE
2m TR KD 173.44g TH D, KU T3m T88.79g,
Im T49.51g, 4m T1323g TH D, KESmPLGE
TIIR/KIEY 3 K O HEEE O EF IR 5 N7R
Mo Tze KR DBFEEIT /KB IEERNK 0K
HIFERELBDIENTHINDD, MHiEWT
RS EZBRE, 2TORTImK O FEHRTEHER
MR E72 5 T, EHERTIRKALZE B <o L 35k 55
WEXOBRENALEIIRDDOTNI ENnG, BRE
MEDRELAKETHERNRKNERL5HENEL
WEEZ 5N, EEMSWLAH TS FEEDMHEm N
WHEINTWD (i 1991, 545 1998, FiES
2014),

BHHEEFHEICHB T 2//MO0MmKEIY OE,
IJYIEE, LU F®, ANFYEBIEIKEI~
4m, FHF /) THEIFKEI~3m, U ER
KEIMDH, > v D7 BEFKEIMDHATH >
7= (Fig. 5). 7=, SMEOKEHOERE (FEHE
m’) 127 OEH049 (4m) ~3467 2m) g, T
TEEAN431 (Im) ~49.08 2m) g, > =2 F
71021 (4m) ~76.59 (2m) g, TN F ¥ EHI5.39
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(4m) ~12.00 2m) g, FY¥F/ 7HEN053 (Im) ~1.24 Bm) g, RUZFEHO011I (Im) g > v
DUEM0.64 Bm) g THo, F/KEHTER FE m) PRKTH>ZHEIIKEInTIEZ OE
T3267g 2m&E3MTIEE 22> FTT7659gL4875g, 4mTIE 7P TEETT.13 g TH D, /KEIC
KOBRKOERZRLULEITER S TW e, MKENI~4m TH > 24 HOEEIZNT 1 HKEE 2m
TRRZSEMN, M/NERoZKEIZO®, Y22 20F, INFHYET4m, 7PIEETImER
o Tk, ZNHAEDOSE, NFAAHIROIZOREINF Y EDOKE IMOEEIT2mITKNT
REL, BEIAYORO TV IEEREL D EDOAEIMOERIT 2m DEED 1/10 BLF & 2001208
DL TNWZ ENS, HERNFEZ T TREEREDREEDABTKELHAGRICEKBLTNS
DMNHHITR N,

BB 28k 2 12/KED 52 #l5 TOEEIEITH 72 2B /KREIC K OIS NS N LKEEY)
DIGFROFEIZ54~352 gdw/m’ TH D, TONRTH D EZMOERIIEEHICEFT L TWDHE
DHAZHHTEHE, B2 EN1I~5T gdw/m’, ZOENE~57 gdw/m’, IHFHEN1~%g
dw/m’, R’HF/ 7HENI~16gdw/m’ THD ERESINTND G5 5 2006b, 2019, F58E -
JI[ 2011, 2015), AFZED St 3BT DHERBICDOWVWT/KEZER L CTFEEHEZEHT 2 E81.2gdw/
m’ 720, FEOEEOKEZERLZEEEIEE > Z O EN31L5g dw/m’ EHEKT, KWT/Z7OE
7211 gdw/m’, 7P TEEMNI8 gdw/m’, TIHFFEMNIT gdw/m’, FHFF/ 7HEN07 gdw/
m’, v P 7EN02gdw/m’, BULEN003 gdw/m’ THo7z, FFF /) THE, v IVE, b
U EIR L g dw/m’ Rifi &7 o 7208, T OO EEBIC B 2Pk EY O EE DL O i
WIZdh 2 Z ENbDho Tz, Wk EEEMOMBANIN D TEREMEPREM EpEINTWEN
(BREZ)T H AR5 1993), 2000 4F LA D 2 2 M 48 D i IR I TIX TP £10.012 ~ 0.022 mg/l, TN
710.20~0.42 mg/l (Fkf 5 2016), FEEM TILTPA10.015~0.020 mg/l, TN A10.25~0.35 mg/l (KALF -
H2016) SIFIEFL NI THD., LnLRBRNS, BHEIIREERNTIZ2.7~3.6m (HFF 5 2016), £
B TII2~2.8m L)1 5 2013) TH O, FHEM TETKPAENRENVWI EARBIND, L
T, AFITHEKT BILEITE TH D8 TIE, SREEESCRDS OBER, # AR ES H R
I8 EMOER MNP AWD OBGFREZHEL TWD00H LI,

ARWFFEZ BN TUL/KAEY) & Bl E R H B% L Tz St 3 &0 FIR/KENR B HEMN - /- St. 18
BT D EESEZ BT S E, AR L DIT St 18 TIE St. 3 & D IEWKIEE TIR/KIEY D 5575 H3HE
WINTWDN, FYF /) 7HEENITFENRRBINTHE ST, MBINEEIISL 3L DR
Moz, St I8 DBIHEILSL 3L D KEL, HEICE RIS ISOHMENT ENHHERINS Z &
M5, WE S OUKEY & EEEO LR DE WD BUNDRBEERNKRESFZEL TND EE
AHN5,

(AR ERIZ AL 9 5 TR Tl 2014 F I3RS N o 72 B U7 EAI2017 12— HB THERR
INDHEHITRD, 2019FEITIFMN S THREINZZ ENMETINTBD (FiES 2020), L
THFROBESZFEHT > RTHRYF /) JHENKELL TS (FES 2014), HFiEHTIE N
TENHO THER I N2 DI1X2014-20154F, FHYF ) T BIIARHFRLETH O, MK &I
ALTHho O ELE WD, 5I&EHE, MNTOSMADIEND ZEHAL T BENH S, X
7z, AR TIIHERINBD S ENHIZICBAL TEE T 20MEEDE 2 5N, AR THREIN
KRR, AR EDRAICLDMAEINT, BTEOLREMERF SN2 Z &2/ 20,

IV EE
AWFUIINRR AR LB E AR O 2016 FEAEDBELEMEO - HE2X LD bDTH D, *
77, AWFFE D —ERid ISPS BT JP16K00633 f CNLBL KR EE FEREIE T 02 = 7 b DBk &2 T
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Abstract: The vegetation of submerged macrophytes and charalean algae were investigated by
scuba diving at 18 survey stations in Lake Shoji, Yamanashi prefecture in September and October
2016. At each station, the growth limit depth was confirmed and the abundance (rough frequency
~ rough number of plants) of each species was evaluated by Common-Rare method in four levels.
Vertical distribution was surveyed by Common-Rare (CR) method in each 0.5 m depth at one
station of the eastern bank where submerged macrophytes grew deepest. In addition, biomass
was investigated by 50 x 50 cm quadrates haphazardly placed in each 1m depth at one station
of the west bank where submerged macrophytes luxuriate. As a result, 8 species (7 submerged
macrophytes and 1 charalean algae) were confirmed in Lake Shoji. Hydrilla verticillate and
Potamogeton % leptocephalus var. fujiensis were confirmed at many stations and their CR values
were high. The growth limit depth was 2.0 to 7.5 m, with an average of 4.3 m. At one station of
the west bank, the growing depth and luxuriating depth were various in each species. In addition,
at one station of the east bank, biomass was largest at 2 m depth (173.44 g d.w./m’), followed
by 3 m (88.79 g d.w./m’), 1 m (49.51 g d.w./m’), and 4 m (13.23 g d.w./m’). The largest biomass
appeared at 2 m depth in 4 species, but did not appear at 2 m in other 3 species. It was considered
that the difference in the luxuriant condition and the growth limit depth among stations was due to
the local difference in environmental factors such as bottom sediment and light intensity.
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