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Fig. 1. Map showining the stations where observations on the distribution of
actocous individuals (viz., “Itome”) were carried out.
‘4, M, +, —:respectively express >100, 99—10, 9—1, 0 individuals in
area of 10 m2 at each station.
* the swarming of epitocous individials (viz.,, “Bachi” or the so-called
Japanese Palolo) were mainly observed at st. 7,
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19684210 Az 130 O RFHABC X b 44 station (0BT B EREEASA BB L, 10080 1
i, 10~99 %+, 1~9B%+, 0y —0KES Tt s, Fig 1 wiBALTH2HEYTHS. W
% station FHZRICEEGORBEOS O LRIL st. 4, TFRIT st. 13 THH, 2D 5% st. b~st. 7 Gil 11
Xh 6.3~5.5km Eiff) ORBCHELBCHRLTWASZ ENBD bRt fobs, o hicBE LTk
i (10A23H) ofMic B2 IK0ESE (CD ORIERE R Table 1 (/R4 b T, st. 5~st. 7
DRFBKIEMT Cl 1.2~10.6% TH 7.

Table 1. Chlorinity at each station in the time of high water (Oct. 23, 1968).

Station | Bottom Surface Depth (c¢m)
1 3 100
2 150
3 0.06% | 0.09% 100
4 0.21 j 0.22 : 120
5 i 1.23 : 0.81 120
6 i 6.03 1.18 160
7 ‘ 10.64 4.18 100
8 18.73 ‘ 7.16 1 150
9 ‘ 15.15 ‘ 9.78 : 115
10 , 16.38 | 15.98 : 115
11 ; 16.94 i 16.22 180
12 ; 17.05 : 17.07 190
13 | 17.24 f 17.30 ‘ 210
14 5 17.29 : 17.27 310

15 17.39 3 17.24 300

2. APEBEGKOHIRREH

LEERE PR B 5 -~ F O A FER RO MBI T 2 AR R, UBERFIC TR DR cDIR1LH
22, 23, 24@ ¥ XOM2H22, 23, 24F (1968%F) ©% 3 BHOBREICIR Hh, follAca<Rohn
ot THBIIHBOIOARICIIA®DS3, 4, B HRHMLTWAA, 20k 5 HBITI969EIT
THEL AR THHZ LEBHRTEY, bk b AEINCEIT 5 FOEFHEKIEFEREION B L1l
AoE X3, 4, SACERTLI LV AFRNEEZ L2 EnFZd bhi.

3. EWEEKBEAEORN, ML, X&IORBHNEEL

AAROTD OFHE S BT ksl H TH B, IREXI684E2IIA23 T ste 7 7 LOEHDO 1353
(AR C, FA2196941311 712, 13, 4Hi, AHAOEMAE UL st 7 8L CFEis T -3 % Hil
D1 (B) O 2HANCE Tl » ko, S EERERNNL, 1968F XM~ OW A WS O LHZE LT
ML, 2~10533>Cat 7E, 1969FFRE S 20HT > 8k civ L. i-FREfTR- 7 2
BRI UT, 7 OFEKIL BB E O 2 30~500 (B ¥ 5EA IR E D, 2HHEK VRV IO BRE
T2, HEOIKIMER L TE D A~ FOWEKFFIEIARE TH S0, O GREMNED LT T DN
WS T ARE S THRS IR, ERCHS> boe Bbhilicd, 7, EhrbiEH LA
A F XK FO0emfr ¥ CHORBOALEFRT S Z LB I N,

BEVKMR B D FEREZE iz D T, 1969 211 B12H 3 X OIS B ic i1 B EHEEKR O R L ks Rt &,
Fig. 2 310 Fig. 3 © X5/, Thabab e, A, Bifghd & L1208 X 05304, 13A1
495 BT hhD TR BIR A IR L, DI Eie-T 5 23 2 O8I M S TR AV ICERY RIC L5, HIbB
S O BRSNS 80 ~1104 TR A L D bREEAD L, 1305458 ¥ B biddkn i i
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Fig. 2. Change in number of the swarming individuals collected at st. 7 for 2 min
utes at each time after high water (Nov. 12, 1969).
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Fig. 3. Change in number of the swarming individuals collected at st. 7 for 2
minutes at each time after high water (Nov. 13, 1969).
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HOEKL, A CIREOE X H AW TS5 X 5 1le h 1B0~1600EIHE KA R L, FORILAETHY L
RN TRLbIIe Ieote, SO X5 ey, FRREHR L & L iEiio AL S OFEL RS D OB&E L b
WL K EL LY, COWHED 0em/sec Pl n G 2 1B Efa b0 b)) &, AF3<TENc
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KA ED12, 13FDEARER (2HRY D) 2 ThFh 251, 56 B ThH, M4HEIZRE L2548
W E TR L RTONM LB ke, T, 1968,69 E0IARIOH 4 H (MBI 2 H) w511 8231
KIO11F138 0 At i FRER (19682 DT 2 R h i) DfE@E%x L5 &, Fig. 4. i
o HBIRR ORIk W T R, T 52, BHKBEOHEBT 5 ou TiiidgEe L
FebDORBDHERZ LS.

Rz, ZERERTRT 527 O HEOFISiouT, 19684711 23 B O34 DBk 5 o A EEHe s+
DEEHRTE Fig. 5 0Xsicins, cofitihsn s, HBEUHNCIIMENEBD TA17T%THHH,
IR 21 oN LT DEIGITRFETHEML, KIITIT56% Lis vl v &L kot ok, OG04
BAEMAHETIROWFUIME2TE, HSS2E L7ch, MBI ZMEil : f2 Th5 LRI hi:

ANFDOKEZIEOWTUL, LEROBAFOKERMITIME 11~88mm, i 14~87mm T, L& ICIEE
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Fig. 4. Comparison of variation in collected number of the swarming
individuals at st. 7 in 1968 with those in 1969, on the corresponding
day (October 4th) in the lunar calendar.
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Fig. 5. Ratio of female in the swarming individuals collected at each time (Nov. 23, 1968).
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Fig. 6. Change in body length, in average, of the swarming individuals collected
time (Nov. 23, 1968).
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Fig. 7. Change in body weight, in average (same as the individuals in Fig. 6).

W EMRTD b, Fie, hE X L CABEAOEREROME (X FIRREHE O REK180~1900
WHFL/3E SR TV 59) 2B 52, WE LI ) TR o236 T < THLL, K 20~45 4T
A hEBIT430 568% 51k L, Table 2 ek X 5 1icthBO/NE W OREHE LS IsHAL B HH, K&
X L REB ORI ERER BRI . Tk, M oW TRE (L om) LthE (W g) L OBfRERD

FofE I, W=0.005568L18¢ THb X i,

4. & an
CRETRAT XS F OARERKC BT 5 A T, BBk s L 0EIMT AR T A L TE
Tehso opt, 19694511 I3 HICHRHE Lt b 0D 5 BIORYFHFLR D, HAKMCINS LBIZ AT L 25,
2 DI A5 HIE h O, BB TIobhic. & 0BE, Wkh O F I XEWICEWRREECET 5
B X 0, H30~408iH 7 b AR T EB L iy Ml X700 B X 0 I8, BT AR
FTHLEDT, 4V ITHA DL CHBEREVICRDE S L5 B2 A bhich ofc. KA LS
FOMKBEOEIT, MEHE L AR BC O T T 5 - LB S h RO, bilgAa L ey,
X LRI LR L (RBINIARER CHliRRE) BT A X oy, B ERHTaan b
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Table 2. Variation in number of segments of epitocous individuals

(viz., Japanese Palolo).

Body length ’ Number of segments
(mm) ’ Thorax ‘ Abdomen
18 23 j 20
24 23 i 29
30 23 | 27
43 23 | 33
43 23 ‘ 35
45 23 | 37
50 23 ‘ 37
60 23 i 45

BB D EEEN T cbhic, 2O X 5 kg iy, AFolio®El H 52, 38 &#incohIH
w4 OFEEICHR SREETEH D, 1 HEOMIIEEED S OAFEHMCS VA, 2 B BIREhINH
HL, HLRHERAYELBCEROOL DML LN, SHARBALEREDLOTHD b, —F,
1 HHRFRBRAL DL ONRIAGRTSH S, SEEOLORIAARC I, Tk, $i, REEOMED

bABHELIHADAFRINEEVEBALTLENSZ LiXie2y, 3 B HD D ORFER 7
GeiEh, AENEREA LS s, HLEO XS RBEERS AT, BRICRT S F D% LW
HLThb3 HHORCHEINEE 2T 5 £ E L THRYD LS Bbh 3,

5. & 51 %

ZIIRR BT, FAINERPICTER L OV ARG L S L 500ml oK a4~ CIRE L
DOBERL, 201 ml 2 onTI AL 2 BB UlckiEit Table 3 wRT X575, ChTab i,
S FDZRPRHIT 53.5 X 103~714.5x 103 L LWERNH 525, T 72 FH L 20008 & OBIRIIEC
R, eRNEOENC I DS\ E DT, IIENRRLRNE L HOEBEHO L ON % h e

Table 3. Variation in quantity of ova in the body cavity of epitocous individuals.

Body weight ‘ Number of eggs

Body length 1
(cm) | (g) (x10%)
3.4 0.370 73.0
4.3 0.535 53.5
4.7 0.662 170.5
5.1 0.710 i 265.5
6.9 1.670 714.5
8.5 2.664 642.0
9.2 2.290 456.5
9.2 3.233 291.0
% £

ZHETOERECLY, 5 (R rr) OEEHKZIABION s XU A OW% B E M= H D
AXEOECEFCHB L, 2 OB E AT, MBEOLON Rbhs 2 &2 Hbh T
5., FHJC BT, [REL0, 1103, 4, SADK 3 AR bt hOHBT 5 2 22338 Shtoat,
FRARERC RIS 20 X5 7x HBINIITEBC ST 2 BEY L4 ABTH Y, = 0HEEELS Bbh
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%, L L, BRLHEETIAOHE? BN b bivichi A KEF OB KL, KAADR b T1zel
Rohichote., CThIZYKEDOA + ABRENDILVCEED Tholeh b Bbh AR, =2 Cli—inEH
I 30 2 A FEREKIEFT A KBIRECIR DR T 5 L R TEOGCTRWTH S,

EFERER D AW X A2 HEERCIIEW B LOAXOHEN BT bh, MBCET230: LTHE OE
BORECZ LRECHEHIRTWDLIATHLENRD D, EE 50 FEICEVTH FRO HEKEOE
H, Bz o BRI 2 BRI, JIIKOESESEESLTh5 XocBbhi, kX, i
WD X 5119694E11 J12H @ st. 7 Co MBI 2 BeR8) (HBL 9 « ZREK Cl 3.029%, ki : C10.53
%) THoTchS, TR E LD DIRIT—E LTS (Cl # 9%) st. 7 FHEOHERR » i3, RRGEE
309 6r0s DEFGKAIAE D, T, BOHLEL FTH ORI Dkl Lc. i, Flicfilco ik
DOFE, 19705128 2 F (HBILA 4 ) W X 5)KECLHERHL D, JITREAYR bt
oDkt ULSEOEIE » Tl FoiEHAR b

AFOUCOWCTIIMEL  HE2 WO RERAE ORI, ZOZ LI DWTUIEET LI S B
TRECHN ST LT TWB DT, AR T X 270 S v o Lii—BER TS X 5B
birs,

ANF DK E S OBRIPHB O TEEINCE S @R TAH DRGNS e b h, ZOREI=FD
OB IBIT HBBEEFE LTS, T, FEEIC VTR Okapa® b FETHRE LI F DL T
DT, Kaffi22~23, RER256~45, LHiTIT~68TH -7 xR~ TH D, EHRID D D(LHiT43~68)
LT EBIERABOBRER LTV,

Wiz FDEEDOIIT OV TIRBIBIT 317 5 78% L KR TOBENR DS, AEOIVRELET HD
REEIC KOFEEZ T O KERIETH S L OMEOW 5 528, FMELELTHLATO BTk
T, P LCBEEFEIRTETRCL ), ROBRFORLELTL 2RI ZORBIERSELTISZ L
HHLTWS, BEIOBEIFELOE LI/ LE 2K, BEH 3K LML PN TH TIXEFREOOMEES
SHTHELTHE D, BPUKECTOEEIC X » THMEIREEA, LIREIC, X OIWERBICTL - THRIFT
C L, MTTHEE, SHEAIEE L THRE TS 2 L xR T 50T, Ml E btk ORI ‘I
WEDAFERDORBIL2 D b, ROHIETHZ LIERTHLLEELTRVTHSS.

BEIMEFC DWW CIIFER T E e o eohd, BRCR~7c X 512, 3 OFKILEBIC T » THEBRKY 2 B
TFTLEOBHEAL, ¥, st. 7 TOREZFIE I HARLEL, $2 BT XMai %3 B Td
e BBHTE, ILICMEERCEBOE( L OBE/BEIDHMIL, ~F 0% Y LTh bRk E
BOELEDOLSBHCERTS EBbhs, 20z Ehb, BFHINCKTHAFOEINE st. 7 X haig
DRI CIT b 2 THAH D LD LREHCHETES, —7, FKHBRIcR Tl AT
13, st 14 XD TR TIEAF R REE IR - DT, st 12 i3k st 13 B h A FEEIBG TR/
LELBhA, COMIRIIIESZCER IR BENCTD L2 A TH B, WERCTFHIE 20 cm/
sec & LT 3WAHSHBITHRARIND ETHE, FOEMT 3.6km Lich, REELHIHD st. 5~
st. 7 LB Lich ok st 11-12~13 @5 2 &g/, i, WARPIAEOZRE LOSEDR
AR TEEEADEETH VD7 Lo 720D 12 EOESBBETH D Z &b, TOEINIED BT
NEETAT AT Ebh 3D THA D LR U TE D, BLR st. 12~st. 13 okiimpEJIIK Cl i
EB 17.07~17.30%, KB 17.05~17.24 9%, (Table 1) TH b, YLDz L HAHT, EIFETS L
BROHEICKE BT ITI L EBbR 5.

B #

I BT A - A DA S EEOLERBEN DML TR Y, EE DIXTh bOERBIC W THIZE
PFh R Gl TVBHD, F0 5, 1968, 6%E e hA b2 CEFAEEKI-FERHEA < rr L TDb
n2) OAEFMRERKCET AR OW Tl - RFEEOHE, KO X5 mREE .
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1) 4+ AU, W0 (RFEREERPHE st 15) X o#y 6.6km Lo st. 4 0o v & LR EL, W0k
0¥ 1.9km LD st. 13 (T2 TR ETHH 4.7km OB e THT 5.
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3) LEoHBIEIIL, FEEIH%I0~50580 HERDIAE 0 RS CREBICHE - TR T3 528, BEkILH
2EEE (583 T 1S TRETS. ¥4, st 7 (MR X DY 5.5km L) kB I OERERT
HIENELE L, #2 HITABCHE D 3 HIXERS Thich oz,

4) BRI OBEILBEOWNAE L 7o b, AFET N CEIFICEE h b O T o Tl Alc i
MHBhAKE, MOBRT CRRKEFIIFREAR bR 5.

5) FEKOWIMIMEDOEELE L i, RETHm LAy FlS X 5icis-7e. 1B O4
BHEESRCOWTRIERIE, @IFHL (2 Thot.

6) ~NFDOKRKE I, WHOITMEREL DATEDO L OREGH, KO LOBERLTOBERT LoD
BRI 0HIENE LK EL e b,

7) NFOEEITREHE OB - TEL L, HoBEIERA) LERACR D, X LICHREO
Wie b EHIIA A B, HHIIRALE G DABEAE VT 5. C OBILRENEN S b Bl e &
HiT, HKHEOE L A2 08 3 BXHHRKICLE DL DEECHA LN BHETLH D, bbb AT
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SUMMARY

As a part of the ecological studies on benthic animals in the estuary zone of the Ashida River,
some researches on polychaete worms, especially on Tylorrhynchus heterochaetus, have been carried out
since 1968. In those, we specialized on the swarming of epitocous individuals of the above mentioned
species (viz., the so-called Japanese Palolo or “Bachi” in Japanese). The results of these researches
can be summerized as follows:

(1) Actocous individuals (viz., “Itome” in Japanese) were found in the area from st. 4 shown in Fig. 1
(about 6.6 km up from the river mouth) to st. 13 (about 1.9 km up from the river mouth), and they
were densely distributed from st. 5 to st. 7.

(2) The swarming of Japanese Palolo in this district took place in a definite period for three days
following the new moon (that is from 3rd to 5th of October and November in the lunar calender).
(3) In each day of that period, the swarming began at the time of 30-50 minutes after high water and
disappeared about two hours later when while they were swept downwards. The amount of the swarm-
ing individuals collected at st. 7 each day was the highest in the first day decreasing remarkably the
next day and was very faint the last day.

(4) As the downstream current became too swift in the latter half of the swarming time, the individuals
were concentrated to a water-route, their number increased markedly there while they almost disappeared
in the other areas.

(5) In the early stage of the swarming time, the ratio of female amongst the collected individuals was
very low (i. e. 17%) but increased gradually and exceeded one-half at the end. The sex ratio of
female to male was about 1: 2 for a whole group of individuals collected in one night.

(6) In the early stage, individuals of small size were numerous in both sexes but later on large ones
appeared more and more, until finally in the latest stage most of them were very large individuals.

(7) The body color of the Japanes Palolo changes with the elapse of time in both sexes. Change of
coloration of individual occurs from orange yellow to faint green, further to blue green in the females,
and from orange white to milky white in the males. The discharge of ova and sperm was observed
after the occurence of such a change of coloration. This change as well as the fragility of body wall
are the phenomena commonly observed in the majority of Palolo whithin three days of the swarming.
Then, from the above mentioned facts, it can be presumed that the majority of Palolo in this district
spawn in the third night after the repeated swarming in succeeding night.

(®) The individual variation in egg number was not small, ranging between 53.5x 103~714.5x103.



