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Population Structure and Distribution of the Sand Snail,
Umbonium costatum (Kiener) in Hakodate Bay

Takashi Nopa®

Abstract

Population structure and distribution of the sand snail Umbonium costatum were
studied in September 1988 in Hakodate Bay. The age structure composed of more than 8 age
groups was different from stable age distribution. The distribution of each age group was
parallel to shore line and depth. However, the 0 age group, less than 1 year, was restricted
to the shallower zone and correlated negatively to the distribution of each of the older groups.
The distribution of each age group older than one year was almost restricted to 6-7 m depth.
Positive correlation was shown among distributions of age groups older than one year. The
distribution of the one year old group was observed in the area between the age 0 and the
older groups showing a weak negative correlation with the former but a weak positive
correlation with the latter. The densities of each age group and the total age groups varied
greatly among stations, but spatial distribution pattern of these approximately fitted the
Poisson distribution. Within each group older than one year, mean crowding varied greatly.
Nonetheless mean crowding on own age group by total age groups was similar, with each
individual occupying presumably an area 5 times its basal shell area. Laboratory experi-
ment indicated that each individual older than one year showed repulsive interaction only
when their bodies were one above the other. In most cases, however, there was no interaction
among individuals. These results indicate the probable presence of : (a) migration of the 0
age group from the shallow zone to the offshore; (b) habitat selection of almost a common
area by the older age groups and; (c) high variability in the carrying capacity of the
distribution area as factors that influence the distribution of U. costatum.
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Fig. 1. Location of Hakodate Bay and sampling stations.
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19564),

P ~ry=exp(—mr'?) —exp(— mr?)

T m AR NONSMGTH B, oS o AR S BSHIE oL B &
¥, Ono O B8 IMEE A 4 TR O M (> g L e,

& £
EREE
G 5 TR ST O MR SR EABIC S0 BB E L ORLEO SRR 2 T

Do HBLU o o O HEED & 9 BHRELL L L‘(U\ 205 0B b 4 < Atk 509, L I
i, DT 4 RS 18%, 6 HHAESS 189, &, B DEMAHL T RT3 LT CH -1, &

DL D ARFE O R AR A S 2, v T D YIS S BT R b D Ch o T ik O i
P o ou iR 0o 208 $ Ao i L CHEROMEESATTHETh - o,

pekine

0-8 D HAEWMTED A ds L OB EMAE O AER S T L OIS L LCRLEDP-B Th

Do bWl *'/ﬂﬁ‘m’f@95‘%51‘1’"**;%’}.‘iii’ftIZZlﬁZl’J HEY C"}'?J THER AR L, DR
DD G SMCARE PR RS L siE 4 M E Codaiie,  E AT A A BB L LIRS
HIBABETDI A v T vy PICRBRT VT,

FAEMRED AT A FEBE U T b & et & LIS HLCOP T Lo i 8 LT e s, 0
ERBE LTS ORI I A oo T LI L Lo oS IREE & R e A e T A 2 &
WELL L D EMTECILAERT L b J‘/(JIJUJ;"VJ"L{E‘* ZEMH BT H I,

WP OSEIBTE D O AT AT B P HEENS D - fo DT, BN ""f){]‘("e’ E VPR
B DOREREIC R L C A AERBE OFR4 l’M &ﬂu‘?‘? P TN L“C/J\Lf\,@/)*}' T b,
ORI, O FECIITE A 160 m # T 68.99%, 25, 320 m ¥ T 99.29, » WM;\ i

60
§~ 40
o 30
o

S 20
£

b qp

0

6 1 2 3 4 5 6 7 8 29
Age group

Fig. 2. Age structure of U. costatum sampled in September 1988 in Hakodate Bay.
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Fig. 3. Spatial distributions of number of individuals (n0./0.15 m?) in each age group. (a);

O-year age. (b): I-year age, (¢): 2-year age, (d): 3-year age, (e): 4-year age, (f): B-year
age, (g): 6-year age, (h): 7-year age, {i): 8-year age, (j): total age.

Table 1. Frequency distribution of each age group in each range in distance from shore line.

Distance from shore line (m)

Age group

0-160 160-320 320-480 480-640 640-800
0 68.9 30.3 0.8 — —
1 — 35.3 64.7 - -
2 e 9.7 90.3 e —
3 — 9.5 90.5 -
4 — 1.0 97.2 1.7 —
5 - - 100.0 — —
.6 - 0.4 96.4 2.9 0.4
7 100.0 — —
8 - 97.2 2.2 —
Total 36.9 17.6 44.6 0.9 0.1

Lreo% U, 1L, o BT 5 160 m ¢ CoMBLc B Ulshs - 7o, 1 b 160-
320 m ¥ T o> IS 35,89 A%, 320-480 m OIS 64.7% ML U o, # 7 2 BLL L o> BIRIEE
T 90%, LL oo (kA% 320-480 m oWl inc A5 5 L v H il '@»jt-ﬁﬁ LTuie,

K& 1w>b’3ﬂ" s BB /ﬁ\m\f!h’i@ﬂi LA BRI 575 & FEMBF IR Lcon
R4Thd, o, 0BoNBRMHIOKENSm 025 6.7m T, 2D JO% 2.5 m LA, 90%,
7 39m LJ\%’&&:.},’,EJ,L,: R L, Lo HBLREIE e 2 ok 3.9-72 m ¢, £ 500/ 73538
m LI, 90% 6T m PR B LA, 2B ECi, S BRI L, S s b
KB E-Tm T I 7D5H 10 AT I ORBhC O% VS DN G5 L5 4&ﬂj1ﬁla/)x
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Table 2, Indices of interspecific correlation: R between each age group. Solid lines indicate
negative correlation of RS < —0.5, broken lines indicate positive correlation of B¢ >0.5.
All data are obtained from the number of individuals per station.

Age group

Age group

1 2 3 4 5 6 7

0 — — — — — — — -

1 017 - — — — — — —

2 —0.80 0.47 — — — — —_ —

3 069 L0 149 — = - - -

! 099 02 07 118 - - -

5 L0 04T 203 506 196 - - -

6 =099 0.22 0.69 114 0.74 121 - -

7 ~0.97 0.27 0.44 0.56 0.72 140 0.75 —

8 ~0.95 0.01 0.37 0.72 0.40 0.64 0.51 0.62
i«:ff"”“, ST 3EOY Y FY VSIS - 'C?’iL SR E R I, SRR (a) & SRR (D)
T O T (m) & PR BB VI () RO HT 2 1T - 75 B 5 T b
7:;0 TRENASEBOPEE Ik :4:"“ B LI/ b b, (a)(b) b, &

F R a=0, & g=1Thb, ZBHSMHERLT v £ 2000 Ch 5 LH5E I i,

BEBBHOMEHODTHOIERBR
i B D M S RO S5 A O M A B3t 5 o b il B4 B B L A B B O SR Bk
%‘ﬁMH®MUH®ﬁ%®M%&MmmmU%%Qﬂwmﬁ&mvf&ﬁbt%%&%t
tm}»"‘ 2THD, OMBLO L EHT L OMD RO T XTHT, Lihe oM (—0.17) &k X,
=05 LT BBl A iEb bk, TS 2 8L LOEBBEEC Re 7305 LL_Lo IF o MY
mm@bﬂtﬂWlM@AbeW@L}’ WLl B TR < O FAEMBEHIT BS 2305 Bl ko
E OB RS Bk,

FEAKREWE
ARFG I S O FAE AR AR R & IR0 B h e ¢, R Rh o SRR A MR A R <
S B & R — X P (0. 09 m?) WL TOHDhEBE L Thbicw, HEBTFOL

TH S DEHBER O FIDALE W (), B 5 QRIS 3 2 WO EIMBED P 1A 2 W i
(), ROEOGFTHSHESDORMBIZST 5 REMBEOTIIALE I (e vry) B
oo Th bR TiREns (Iwao, 1977),

Q Q
(N 2 T (¥x,— 1) 2 Ly
Q
My = 3 m\,x\,/z Ty,
S Q S kS
Moy, xa ™ 2 wxj(x.\'; + @y, l) 23] By 7 My + My
=
T, @y & @y W RFE N G A ORENOEEIE X LUoERR Y ofidkicsy, @
BIXEHTH D, D EOFHEIC L O RDIEEIR6 Th B, FOP L, 0BT E HoER
T B AR O REGA L U (M) B E A E M B OFEUREN 0 S LG\

tLi
By
— 131 —



koK E A W 42(4), 199L

Mean crowding

Age group

Fig. 6. Mean crowdings within each age group (fhy), mean crowdings on each age group by
other age groups {thyy) and their corresponding sum ; mean crowidngs on each age group
by total age groups (fyy.v). All data are obtained from the number of individuals per
sample.

M) 1oL o TEHB BTV, TIBEECIE & OEMERC T 2 (L B I 0 SEIA L fr U
Pay) FLOBMICILIE L T <, 2B LD VT ROEREEL D€y, 2 BB LD EIBIR > LT A
B D OB O SFHBARA G () WK ERESHED LR DO L, H HOEIBTE
T A AOEMBEO PEEA LG VW () 85 CH S OEBIICE T 5 S EBHIE O T 1A L
BEE (Mares) BERD I otel bV s b, 20T L 2B LT, B 50EmI T
B AR O TFYPA LG GEOREIINE L, EOERTEL VI i A Mg e h yTEIL Fe B
B TFIRAEBLTWA L &b, ¥4, O CHEGEML OWEE XN 5 PHERE (m+1)
(Lloid, 1967) # 2 WLl F oo # BRI DU TR T A & F DL 345 Th » fo,

—~

2 B EORBBODHEE
WEOK X G2 EOFEBI SW T F DS OEHOMR L T A0, FhAFLOH
45 2 WAL O BRI s L S ERBE O AR Y, SEHEE (n) LA LV
) AR DER ST T - ok B, FRFRKRICRT MRS bt
m=1.03m+0.09 (r=0.99) (1)
m=1.0017 (r=0.99) (2)
FIEENIC B, BB LA LR, LRI v A ARHLREWT S, 2oz L3ETOK
S DR CRIEEBOBELBINT S “3 v £ Ao icfod 2 4 (convolution of Poisson
distribution)” w s 72 b (Iwao and Kuno, 1971), &R coEMBEM O SARERMtH - 2
E'IRT,
2 WAL O BEE OB EEH
HPIFRIC D 8 Bt K HEY b 52 Itk 98 fBEK, 196 (KD 3 DSOS FITH 5+ v
= Ono OFERMBILIY TR EN D, ERBHC G TEHKIIN O F 4 w0 & A EREEN K

SEGF LA LARIE TR L Tk D, SEIEE Lic Cu A EESB b o @i 2
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Fig. 7. R-distance curves for three density levels of U. costatum. R demonstrates ratio of
caleulated frequency to observed frequency.
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fﬁ‘W\i”FH;ﬁ’Zﬂ‘iﬂiTZz DA G fe 2T B A T 1T /bhf: LOTHDERIENS,

0 MR D 3 AT IR Td Bt 320m FTOMMICIIES T h, LOR RS D ORKE25m
HTHBHOINL, VO A EIRTRN S 160-480 m ORI & ¥, ZOh O KEm T
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