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Capacity of carbonate shell animals for distribution in Lake Nakaumi,
Shimane Prefecture, Southwest Japan

Koji Seto!, Keiko Yamaguchi? and Gengo Tanaka®

Abstract: Lake Nakaumi is a brackish estuary showing the high to medium range of salinity. Benthic
animals resisting to anoxic environments are distributed in the deep bottom of Lake Nakaumi. In
contrast, surface water is good condition for normal brackish animals. To clarify the capacity of
carbonate shell animals for distribution in the Lake Nakaumi, the vertical distribution of carbonate
shell animals on the artificial columns was investigated. On the basis of this result, it was considered
the controlling factors and spreading mechanism of the carbonate shell animals such as Mollusca,
Ostracoda and Foraminifera. They are summarized as following: 1) The carbonate shell animals
inhabit to shallower zone than the lower limit of fluctuation zone of halocline (around 4.5 m depth)
in the central Lake Nakaumi. 2) Many species are adapted to a wide range of salinity (at least 10-
30psu). Species adapted to low salinity distribute around the mouth of Ohashi River. 3) The meio-
fauna are able to inhabit after the formation of the macro-faunal colonies. 4) Although the meio-
benthos living to columns spread the distribution area from bottom, they can not distribute over the
halocline. 5) The species distributed to upper part of fluctuation zone of halocline may be carried by
bottom current from the lower reaches during the larval stage. 6) The species distributed to upper
column may be carried by surface current during the larval stage. On the basis of the control factors
and spreading mechanism, main species of Mollusca, Ostracoda and Foraminifera are illustrated the
capacity for distribution in the Lake Nakaumi. Musculista senhousia, having a wide capacity, can
inhabit everywhere except for bottom water zone showing anoxic condition.
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Fig. 2. Sampling points on the artificial columns of the
Lake Nakaumi.
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Fig. 3. Profiles of salinity and dissolved oxygen (DO)
around the artificial column of the Lake Nakaumi.
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Fig. 4. Vertical distribution of Mollusca on the artificial columns of the Lake Nakaumi.
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Fig. 5. Vertical distribution and composition of Ostracoda on the artificial columns of the Lake Nakaumi.
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Fig. 6. Vertical distribution and composition of foraminifera on the artificial columns of the Lake Nakaumi.
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WO T2 A LR TEhholzbEZIONS
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Site AD & T FL 5 L 7zSanyuania sp. (HH 1375, 1998
@ Gen et sp. indet.) = Propontocypris ? sp. 13, H#EIC
ERSNT, EIESOAEEIFATERLTWS (H
FiFA, 1998). Site A TIHIEEHH 5 WIT T O
HICEZAoNAZ 0D, BEEEAFEEEEZLNR
5. %5, TOHEICEON DIERE,»LE
WERS>TELDBDTHA ). Sites A, BOEE RV
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Schematics of carbonate shell animals for distribution in the Lake Nakaumi.
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Fig. 9. Capacity of Mollusca, Ostracoda, Foraminifera for distribution in Lake Nakaumi.
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T2 1. BAEY - SHEELY A .
Appendix 1. List of Mollusca and Cirripedia from Lake Nakaumi in this study.
Sample No. A A A A A A A A A B B B B B B B B B
-10 -20 -30 -45 -50 <100  -150 -200 -230 15 10 5 -5 -10 -15 25 75 -125
Species name C (o] C [o] o} c C [} B C C [ C C c C C (o]
Mollusca
Scapharca subcrenata
Mytilus galloprovincialis oL ~ FL) FL) C(@L>D)
Limnoperna fortunei kikuchii F() F@L) AQ) AQL) AL-D) A@L=D) A@sD) A@>D) CEsD) C@) CQ>D) C@-D) C@>D) C@>D) c@ VAL AE-D)
Musculista senhousia F@) AQL AQL) A@) A(L>D) VA@L>D) A@LsD) A(L>D) VA(LsD) VR(L) C(@>D) C(-D) C@>D) F(L>D) A(L>D) A (L>D) VA (L>D)VA (L>D)
Anomia chinensis A@>D) A(l) A@L C@L A@) VAL A@>D) C@>D)
Crassostrea gigas VAQ@s>D) VAQL) VAQ) VA@L) C@O C(@>D) VA@L) AQL-D) A(l) AQD
Corbicula japonica VRL) C(@>D) C@>D) A(L>D)
Trapezium livatum RDL) F(L>D) VRQL) R@L) FL) FQ [of5)
Ruditapes philippinarum
Thais clavigera
others R
Cirripedia CE-D) R@D) C@=D) A@>D) A@D) CLD) AD) FO) FE~D) C@~D)
Sample No. B B B B B B B B B B C C C C c (o] c C
<145 175 225 275 325 375 425 475 625 625 -10 -20 -30 -50 -100  -200 -280 -340
Species name C C C C (o] C C C (o] B o] C C C C C C o
Mollusca
Scapharca subcrenata VRL) RQO)
Mytilus galloprovincialis R@>D) A(@>D) A(L>D) AD) <@
Limnoperna fortunei kikuchii F@) RL) AQ>D) A(L>D) CD) A@>D) C-D) A@>D) A@>D) CL) A@L) AL OO
Musculista senhousia A(L>D) A(L>D) A(L>D) VA(L>D) VA(L>D) A(L<D) A(L<D) CD) A@>D) CL>D) ClL-D) VA(L-D) CIL) C@-D) CL) C@O)
Anomia chinensis VA@>D)A@>D) A(L) A(>D) VR(L=D) VRIL-D) AD) L AL v FOH  A@) S¢o]
Crassostrea gigas VALs>D) A(L) VA@L>D) VRED)
Corbicula japonica
Trapezium liratum VR (L) RD) VR(L)
Ruditapes philippinarum R@D)
Thais clavigera c@w CcO RD)
others
Cimripedia R@®) F{@=D) C(L<D) A(L=D) R(@L-D) A(<D) C{L<<D) VR(D-frg) VR(Dfrig) C(D) C@<D) C(=D} CL<D) R@>D) VAL) AD) VAQL) VAL-~D)
ff#&2. MEREHY A b
Appendix 2. List of Ostracoda from Lake Nakaumi in this study.
Sample No. A A A A A A A B B B B B B B B C C C C C C
30 45 50 -100 -150 200 230 5 125 -145 -175 -325 -375 425 625 -10 20 -30 -50 -100 -340
Species name C (o C C o} C B C C c [} (o} C C B C C C c C C
Sayunia sp. L 9 1 1 31 1715 77 63
s 2 1 1 15 107 2 98
D 21 1 1
Paradoxostoma lunatum L 4 64 33 4 6 1 2 4 1 1 6 654 7
Okubo, 1977 § 9 7 254 62 6 1 5 11 1 20 1 2 6 2360 6
D 3 3 2 2 1 5 2 2 27
Propontocypris ? sp. L 10 24
S 2 1
D
Dolerocypria nuikaishimense L
Okubo, 1980 S
D 1
HBicornucythere bisanensis L 1 1 1 2
(Okubo,1080) S - 13
D 2 645
Spinileberis quadriaculeata L
(Brady, 1880) S
D 3
Loxoconcha hattorii L
Lhizaki, 1971 8
D 1
Xestoleberis hanaii L 1 1
Ishizaki, 1968 §
D 1
estoleberis setouchiensis L 2
Okubo, 1979 S
D
Living specimen 9 1 5 95 218 81 94 1 2 0 0 5 1 3 o] 0 1 7 655 7 2
Stained specimen 11 1 8 269 171 8 100 0 5 11 1 20 0 0 113 1 2 6 2360 6 ]
Dead specimen 0 0o 0 3 24 1 4 0 2 0 0 0 1 7 652 0 0 2 27 0 0
Total 20 2 13 367 413 90 198 1 9 11 1 25 2 10 765 1 3 15 3042 13 2
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f$5%3. MHREN) X b,
Appendix 3. List of Foraminifera from Lake Nakaumi in this study.

Sample No. A A A A A A A A A B B B B B B B B B B B B B B B
X -10 20 -30 45 50 -100 -150 200 -230 5 15 75 -125 -175 -225 -275 -325 -375 -425 475 -525 575 625 -625
Species name ¢ cC c C ¢C c ¢ ¢C B ¢ ¢ ¢ ¢ ¢ ¢ c C C C C C C C B
Ammobaculites sp. L 2 1
D
Cribrostomoides canariensis L 1
D 2 3
Cribrostomoides? sp. L
D 1
Miliammina fusca L 2 13 7 16 22 23 14 7
D 7 2 9 8 17 13 12
Pelosina sp. L 1 15
D 1 3 7
Trochammina hadai L 1 2 1 23 8 1 2 9
D 1 6 3 3 1 3 16 213 177 23 24 22 79
Scutuloris sp. L
D 1 1 1
Ammonia beccarii L 1 35 193 111 186 113 122 133 140 1 7 6 21 1 4
D 1 9 39 6 58 12 49 37 69 1 3 2 3 1 31 3 19 13 13 1 30
Brizalina striatula L 1
D
Elphidium clavatum L
D 1
living 1 37 206 118 202 135 147 147 148 0 0 0 1 0 0 3 8 30 30 1 3 0 0 28
dead 1 9 46 8 67 20 68 50 81 1 1 6 6 5 1 6 28 245 211 42 38 35 2 117
Total 2 46 252 126 270 155 215 198 232 1 1 6 7 5 1 9 36 275 241 43 41 35 2 145




