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Ecological Studies of Macrofauna on a Sandy Beach
of Hakodate, Japan

II. On the distribution of peracarids and the factors
influencing their distribution

Yukiyoshi Kamrarra*

Abstract

This paper deals with the horizontal and vertical distributions of peracarids
and the factors affecting their distribution on the intertidal zone at the open
sandy coast of Hakodate. According to the field observations from September,
1970 to November, 1972, two patterns of horizontal distribution were generally
recognized. The first type was the density gradient of the animal population
running parallel to beach lines. The second, the peracarids, expanded into the
offshore in reverse-triangular form corresponding to the formation of a minute
section of the topography on shore. These two distribution patterns were mainly
affected by wave actions, tidal changes, and the wvariations in the minute
topography. On the other hand, the vertical distribution in the sands was in-
fluenced by the biological characteristics of the species, such as the ability to
burrow into the sands and tolerate the dry condition.
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Beach profile

Fig. 1. Location of sampling stations of macrofauna on sandy beach of Hakodate,
Hokkaido.
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medium sand, $8RXK: coarse sand,

m: very coarse sand.
Fig. 2

Fig. 2. Arrangment of different size grains in experimental water tank. (As peracardis
hide into the substratum near the wall when the animals touch the water tank,
the sand’s arrangment is needed to examine the size selection ability of the substratum
by the animals.)

Fig. 3. Equipment for observed animals’s burrowing position. Various size sand were
vertically arranged in water tank, and sea water was poured into the vessel from the
right tube. (After 1 minute, the water was taken away from left tube, and the equip-
ment kept up at 15°C incubater. After 12 hours, burrowing animal’s position was
observed. Vertical arrangment of the sands in this figure corresponds to Fig. 9V).
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Archaeomysis kokuboi Ii 2 7R 6 Hv 73
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Excirolana japonica (Thielemann) b A X+ %Y ny
Amphipoda ¥Rl B
Orchestia platensis Kisyer & A< pE Ly
O. ochotensis Brandt #FF /= ¥ ay
Haustorioides japonicus Kamihia 2 & /Yy vazy
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PRI I0RD 6 FE 3BT COBBHC I A PO i RESHLER DR 5EIEET, #2270
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Distance (m)
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b.l.: beach lines, b.c.: beach cusps.

®

o s s :
Fig. 4 Fig. 5

Fig. 4. Beach condition of investigation area. A: dry sand, B: slightly wet sand, C:
wet sand, D: sea water-covered a sand. Arabic numerals show the distance from
embankment.

Fig. 5. Horizontal distribution of peracarids on intertidal zone in September, 1970.
Circular size shows the animal numbers per sampler (30 cm? in the base area, with
10 cm in height).

— 136 —



BF: WHEEEHCBET A7 7 v BOAH L FORKRE

HROMIRED & CEBL T, 277, 35 RIFEMEI Y, DYBEMCENT 5008 i e
IO BmDECBETHZ, COLHSHAOMMER 1 Bifi LT, 1m F>OZMBESS 81 #
RTITaV, M5y 75 —bic b ORBREMEEETRU 1205, Spiz#Ad» 5 8m FOBPF T
BRUDTHEL, B »X7OMEL2EAET3HE=ZARICHHL, BoEelibhsnthics
{HRU T, BB 225 ER6A, B, COLIRZB, #7379V axeidiTH oissl
WTE LV ENT A HERELHML, 32X L0073 R HECHOETIZD 25 31T —IC
DU, CHERFBIE, 2273 2o B3iTHRE YFHLERIO N X 7O BARBEL T,
HETRIPEDMIELHUN, 28, e AN AV EXANT b AV REEBHET 18R
1BETOBEINTOATH S (K40 6e,6i DHIE),

10 A DFRERITIR 4 2 7OV A 5N T, 882 1lm L TRE D THERL EEEEMED 15
m ITHEEINT (A7), AEBEII UnmHEATRIEL, RKOTI3mMAETH S L L biT, iT
BMICET2RRRACVEEMMTH 2 LPEHIN 2, BENIE > ¢ 2 Y vax e BEEI £
LEABED 98% 2 Y, I I/XLAVT T ELARFHY ALiE 1% TOT, ZOHBER I F A
TdhH o126
2. BYHOBENSH BDHOLSEEORECE, BERPOUNLERALIIRF WYL S5~

o - ° 15
O O o o O ° ° o E
- O 2
5 oo | QO 1
) o L eXOXeIOIOICIOKL
 be 1 - ° o ° o . ° (o] 412
N b,
. - A i ° 1"
410m
' ’ ' ' L 1 i 1 1 L 1 A L
o O +« o 0O 183
° ° ° ° . ° O 412 ﬁ
o o e 0o o 11 8
Fig. 7. Horizontal distribution of peracarids in
October, 1970. Circular size shows animal

ﬁ r 1 numbers per sampler.
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1970. A: Haustorioides japonicus, B: Archaeo-
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Fig. 8. Occurrence depth of two sandy beach animals. a: Excirolana japonica, = :
Haustorioides japonicus. Both animals were limited by the texture of the sand, but
the former was stronger than the latter in burrowing ability.
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Table 1. Eaxperimental results of substratum size selection by three
peracarids. (Arabic numerals correspond with Fig. 2)

A. kokuboi E. japonica H. japonicus
V. C. M. V.‘ C. [ M. V. C. M.
10 8 6 9 11 10 20 17 23
9 7 8 8 14 8 23 14 23
I 6 9 9 8 12 10 17 23 20
7 9 6 10 10 10 16 20 24
8 6 9 8 10 12 20 20 20
7 7 10 9 9 12 22 11 27
7 8 9 7 11 19 17 15 28
i 13 6 5 10 6 14 25 16 19
8 10 6 12 7 11 23 15 23
7 8 9 10 8 18 23 14 23
5 9 10 8 9 13 19 23 18
6 7 11 11 9 10 23 20 17
I 8 9 7 11 9 10 16 30 14
8 9 7 7 | 13 10 18 32 10
6 8 10 1 13 6 18 28 14
115 120 122 139 151 160 299 298 303

V: very coarse sand, C: coarse sand, M: medium sand.
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Z2OEECLRNDEDLN, I3/ F AL T LRERCETCERIEI Y, WERTDRHAST
RLESELUTHRRZEDBANELIDTHEEES, ChitHLTe 22 FkY a2 & ri YV
TR R OB R B D TEE S DAL, b XA RFRY AP ELRE R IED AMF L 0
Y Vo 3EEE Y 2RERmICHL TRARERCE» L AR AV CREESR 35 L0 5E:
Bhotio FEBRTAIRL AV 7 LR EDHERTS lom I TOREITEATHIZOIHL, ¢
2AZFHY ALid 0,.25~0.50mm ORI CRAED 5em OER T TILH 809% 5 5EL TV, 25
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Fig. 9. Burrowing depth of Excirolana japonica in various experimental sand layers. The
sand stratifications show the schema of vertical section that was observed in intertidal
zone. Movement was very often limited by boundary layers.
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DOEFNMZRTFIRE 20 TN IO T, CORRPWRTOBBAORED BB Xs D EEA,
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FIRFF o AEOBANI IR LN T 1M 5 & /L, ROTHERZENY EFROBEDE
Ve ARFEY AVH, FLUTHESECESR B CHEL TOEF 2 9V aze bk bEkic
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Table 2. The survival time at various air temperatures of three peracarids. The
survival time has become shorter with increase in temperature.

Temperature (°C) ‘ A. kokubot B. japonica H. japonicus
10 105+15 min. 120430 120430
15 90+15 10615 10530
20 7515 7515 90115
25 6015 6015 90+15
30 . 45+15 50+10 T5£15
E E

E—=F A XIHBHEINS & 2O L LT BEOBEHE R, SO LKE TORKICHE~T 12
R ETH D, LOBDEDIANY ~RBKBELLZIBEIICIIND 517, ABERDE
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HIRTHEWDT, BOBENEI TOEECEBATIIOLEALNS,

ERCES CEMSEIC L b EBEII RSN S T i, WMDYk 1971 £ 8 H i i
31 B850 PP TH S (R3). UHOTHIRIX TR 354, Wl 128 354> Th b I
ERITET ZRIPNE L 251N T, BEINTEEBIZHE»CHENL 72, ChidsBRysEOoR
{ENIZBOBYEMHC L 2BORKE LRI 3HERI3DTH Y, HXPHERINZ L2
BLOEORI T L bIMMIRBETILLE2TTTH S5, 2B, DERBATOIEHBED
IH5RL TEREREL, BET30020 Tk 0 HL TV, FD R v/ NFH 4
Chion dysoni OWIB ANBE 2HEL, CORBDTH L LFHTORITLHFR 3 EOES =BT
ZLEREBBDTHBHEEATV S, TR 72 uxeFON~F L T Ay Tylos gra-
nulatus L e 7> W = v¥ &Y Talorchestia brito 13, FTOFMWEEESICETOBEIL, FEHERIC
52 BRI ORIL X b ET AR OBRERFVEREE 3O L 2HEL T 5,

Table 3. Animal number in sampler collecied at the survey point and
wave frequency with time elapsed.

Time of observation Wave frequency* Animal numbers**
10:20-10:25 6 7
10:50-16:556 4 8
11:20-11:25 10 20
11:50-11:56 11 81
12:20-12:25 12 130
12:50-12:85 12 145

* reached to survey point.
** collected by sampler just after each time at survey point.
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THEEINTZOT, WEKPHMB CLL LSS 2 bRy 27 7 v iz, EORIMBMIZIT—
Bl E AR T SRELKRESH 2 5T e BEE I, UL, HFR3EIEREEL
S AREVD L DB LEL SO THME CEEE, ZOoPHETERE V5 1970 48 10 B i@
gahksz (A7), TRCETTRD BB L D EOD ZEMH 2 b - HKBEAIAELGZ 27
LOLEMINI, —F, WRATHERINTS & AOHOE X IIEML 5 h, BARCERICE
AR THRERT L LT, BT2HUBEL 2 20080RC B- T, Zhiz i
F—2HRLUTIT 2D, P S 3TokER o> TIkEE D, Vol ALLT 3 E 205 RITE
REHOEEIZY 2R, RIS (BEERD) B2B- THOF R, 2O0R8LKIIKERE
DOFRICH BKBITEY, CDOLETAKOEERRILEER 8807, 2L THITL 3 EOME
TRRERIED LN TOEE, COIDEMOI b, BRI IZAFOBRINTHINVEEZD
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