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Review on the fauna and the distributional ecology of pelagic chaetognaths
in the eastern seas of Japan (Oyashio, Kuroshio regions and Transition domain)
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Abstract The fauna and the distributional ecology of pelagic chaetognaths in the eastern seas of Japan (Oyashio, Kuroshio re-
gions and Transitional domain) were reviewed. Chaetognaths composed ca. 10% of the mesozooplankton biomass, and 29 spe-
cies with 1 form belonging to 14 genera were reported from this region. Species number was lesser in the Oyashio region and ne-
ritic Otsuchi Bay (5-9 species), while it was higher in the Kuroshio region and warm core rings (18-22 species). Seasonal
changes of dominant species were reported in the Oyashio region, which might be caused by the seasonal fluctuation in intensity
of the Oyashio Current. While the chaetognath fauna showed clear geographical changes in the upper 1000 m, fauna below
1000 m was dominated by Eukrohnia fowleri throughout the three regions. The epipelagic species Parasagitta elegans underwent
diel vertical migration (DVM) characterized by a nocturnal ascent, while meso- and bathypelagic species had no DVM. For Euk-
rohnia species, vertical segregation within the genus was evident. The life cycle of P. elegans in the Oyashio region was character-
ized by distinct seasonality in reproduction and growth, which might be caused by the large seasonal changes of environmental
conditions (i.e. temperature and food organism availability) in the Oyashio region. For future studies, three topics should be ad-
dressed: firstly; the functional role of chaetognaths in marine ecosystems, secondary; the life cycle of mesopelagic E. hamata/
bathypelagica, thirdly; application of the Visual Plankton Recorder (VPR) for evaluation of feeding of by chaetognaths.

Key words: Parasagitta elegans, Eukrohnia hamata, Eukrohnia fowleri, life cycle, vertical distribution
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s B 3 v o VEEFREY TSV 2 by NfF R

JEE B & SEHTNC A2 C O BARHUS SO IR oy 78
Wl EREES R B, 2o PESTIBTEEE VS AV
ORI 330 OWEHTFET 2 (RETH—LR=Y,
http://www.data.kishou.go.jp/db/kaikyo/knowledge/index.html). Bl
¥ o FA R EI AT ¢ PEFR S, 100 mBIKIR 5°C O SFRERIC
5T, BEEIRIEKO IR BRI R S 4, 100 mEK
BAS15°CHIRAIC & - TEFH SN 3. B ORIREEZIC ]
M ZEIZE LA H D, 4ARbE R UBIRMMTLC & T
L, BRCIEZIIETIC & T 3. ZhMBRRREIEEL,
11~12 A BRI Ao 3 5. B AR ¢ RERTR O
M OBATHEBIC IS, B O 2 L 7Bk 802 o o7
BEL 2SS A DR L o T L, BHIBTERMEE 2T
5.

DHEI10% % 8 (Kotori 1976, Tkeda et al. 2008), 714 7 T FHITRK
CEEEYRETH . AT B, BB & oBirEEic
BUaYAYEOLEa—Y LTI I CRE 1974 RF
7% (1998) 3 3. AFETIE, ZhbdLba—LIRoEEZ
HTd 2 BEKBLOWFYE (Johnson & Terazaki 2003) 0 IEIEHIC 233
PHERSS (Ozawa et al. 2007) b ff2 T, KO Y 2 S FEHEE
BT 2 HIAZREINCERT 2.

2. W B '
chEoBEicseTREST TV v o VT 14)E29
B OQREPE0) KBEATYS (Tablel). 2N b ONRIE
[BfE 2@ 21 QB E S, WEMsEHE, WEE2E 2
TH B, JWILICBT 2 HEEEE s~2ETH Y, FEFNC
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Table 1. Faunistic list of pelagic chaetognaths in the eastern seas of Japan. SA: Subarctic, KWCR: Kuroshio Warm Core Ring, TD: Transition

Domain.

*. Characteristics of distribution are mainly based on Terazaki (1992) and Johnson and Terazaki (2003). @: cold-water species, /\: warm
water species, []: neritic species, 9 : mesopelagic species, M : bathypelagic species.

SA
(2000)
Scientific name

Ozawa et al.
Characteristics™
(2007)

Otsuchi Bay  Oyashio
(1978-1979)
Terazaki & Johnson &
Marumo
(1982)

KWCR KWCR Off Sanriku
(1998)  (1987) (1955-1960)
Johnson &

. Terazaki
Terazaki

(2003) (1992)

TD
(2001)

Subarctic

(1998)  (1957-1969)

Ozawa et al.
(2007)

Kitou
(1974)

Kotori

Terazaki
(1976)

(2003)

Aidanosagitta crassa (Tokioka, 1938)

A. crassa £. naikaiensis (Tokioka, 1939)
A. delicata (Tokioka, 1939)

A. neglecta (Aida, 1897)

A. regularis (Aida, 1897)

Caecosagitta macrocephala (Fowler, 1904)
Eukrohnia bathypelagica (Alvarifio, 1962)
E. fowleri (Ritter-Zahony, 1909)

E. hamata (Mébius, 1875)

Ferosagitta ferox (Doncaster, 1902)

E robusta (Doncaster, 1902)

Flaccisagitta enflata (Grassi, 1881)

F. hexaptera (d'Orbigny, 1836)

Krohnitta pacifica (Aida, 1897)

K. subtilis (Grassi, 1881)

Mesosagitta decipiens (Fowler, 1905)

M. minima (Grassi, 1881)

M. neodecipiens (Tokioka, 1959)
Parasagitta elegans (Verrill, 1873)
Pseudosagitta lyra (Krohn, 1853)

P. maxima (Conant, 1896)

P, scrippsae (Alvarifio, 1962)

Pterosagitta draco (Krohn, 1853)

Sagitta bipunctata (Quoy & Gaimard, 1828)
Serratosagitta pacifica (Tokioka, 1940)

S. pseudoserratodentata (Tokioka, 1939)
Solidosagitta zetesios (Fowler, 1905)
Zonosagitta bedoti (Beraneck, 1895)

Z. nagae (Alvarifio, 1967)

Z. pulchra (Doncaster, 1902)
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HEE S 2 EELE - ofiIcH 5. RT3 Eukrohnia & D
E. hamata ¥ E. bathypelagica ® 2FEDE $ N 3 23, JEERET O
AT & T AETH 2 2 EHPEBINTEH (Miyamoto
2010), ZhxZANS ¢ HBEHIZ 8T Y 2 5. FEEUSH
HIR N R 1w The (5~9f), Bl 2
5 HEL 72 BEKPLIC T2 (18~220). MiEEIC B 5 B
O Y LT, Terazaki (1992) ¥ Johnson & Terazaki (2003)
WWsonh T3y — GR/KIERE, BEKERE, nEEE hE
fE, WEENE) REELTC2 Ehray—icaihiid
{22\ T3 Table 1 50D,

RiEICH T B DMERE

SEEE (1974) 0 & B ¥, BEIICE T 2 v o VEEEEIELE
%, FERE L CHBUHE 2 S\ O3 Mesosagitta mini-
ma, Serratosagitta pacifica, Pterosagitta draco™C & % (Table 2). {i&
BB 2 EEBEHMBICEC, AELEL THBBEYE
W OWEM. minima D A TH 5. BB 3 v o 2 FEEAE
WERICL(, FEREL CORIBEE O\ O3 Parasagitta el-
egansC, E. hamata\3FEFI D H»% , Zonosagitta nagae ¥ M.
minima O WIMEE R EE» S HINL, MFCRL ST 2
Z ORE (1974) O LHMIBIC BT 2 ¥ 4 VBESEO
i, B0 (TR OFML(kicBIfR

3.
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Table 2. Seasonal changes in the dominant chaetognath species in the Oyashio, Kuroshio regions and their Transition domain. Values in the

parentheses indicate range of mean abundance (ind. m™
rized in this table are from Kitou (1974).

%:0-100 m) and number of species in each region is also shown. All the data summa-

Oyashio region

Transition domain Kuroshio region

Season
(0.7-12.9) (2.4-27.7) (2.5-9.7)
Winter Parasagitta elegans Mesosagitta minima Serratosagitta pacifica
Spring Eukrohnia hamata Zonosagitta nagae Mesosagitta minima
Summer Parasagitta elegans Mesosagitta minima M. minima
Autumn Mesosagitta minima M. minima Aidanosagitta regularis
Number of species 8 20 17

T3rERALNS. BllomEREECHEIZIAE»O/E T -
RL, 4AEICEE (BERMNID L TRKY 5o 72

3B AL, 11~12 AEICIERR @ISR AHE) WE L TR
INE 732, 2 OFHIZTNIEICELFORMIRIC L O FOm T
PRESN DI 2 KERTH—LR—Y). Z OB
BN OEMEIC LY, mbHTVETIIIE hamata DS
L, BE/KMFED Z nagae ¥ M. minima O HIREIGITE T4 1
mL, MBCRLABT 2R3 eEALN5G. R
BRI & 2 INFRIMERE OBk 1E Matsuzaki & Karohji (1984) 12T &
EHLNT .

BKBLO Y & S FIBEERHN & O b AL Dm0, B
FRE W E VR H 5. BEIKERIZ 81 3 Pseudosagitta scrippsae
¥ E. hamata DEEDTEE, BB L O b 0T RE AL 72
% (Johnson & Terazaki 2003).

NBBROETRAMEEICHIT 2 ¢ 4 VHHIZET, 05
BB CAIEE 28 D K3 Aidanosagitta crassa ¥ M. minima O 5
LERE, 2hEhs~100H2~5H B 2o Tw3 (5F
IR - ALK 1982). &7z, REEEIC B3 HERERD bR
INhTwd (FlRE 2> 1985).

4. SRENH

i, BMECEAEICB T 2 v o U HEBE OB WK
1000 m AR D & R 5 41, 7K 1000 m DA C 18I v 2
e bIZE. fowleri SEET 2 HED DT T 2 (Ozawa et al. 2007).
2, TKIE1000 m DU CIEKIR e CREIS M ITIF 1T
HBIXIEBEEZLNTVS. it,mfﬂ@ﬁﬁ%@%
FRERRETE, EEPETICONUEDT

E. hamata!3 H E SR E B B % 17D 72 235, P elegans i 0~
250 m BT L, R R 2 HESERE 217w, K
fERIE C BRGSO T 2 72— H OMEBEIRBIZ R 3
¢, ZOLF - FTHREEE30mh IR CHEEINL TV S
(Terazaki & Marumo 1979).
JEACEEHEEHIRIC 81 3 ¥ & VHHOSE DT 2 80T L
7215 (Kotori 1972) <Tld, E. hamata ¥ E. bathypelagica D E 5315

JE 13454 120~270 m ¥ 550~800m ¥3E D b DD, Z DA TE

JEHIFA I 50~2000m ¥ M L T\ 3. [FEDE. fowleri 3%
&% R EEE (2000~3000 m) ¥ Z D ARERIF (750~3000

m) 3 E. hamata/bathypelagica & H b L 2B, FREAICE
J 2RSS DI RL T3
5. £ F %

UFHRIC BT 5 v & VHDEIERIZTIT P elegans 12DV TH]
LT3, BhEC B 2 A HBEAEIZ6~10 HIcZ
C12~4 e, g, TR0 m ABRIC TR g S
BERS R EHINRERBEI O D e EZ N TE Y, FEI
WsAXRD»S 6 A LS Y, HEEEIE3 mm month™ ' T,
REFRIE 1~ 2 v & S h T3 (Kotori 1999). —J5, 7 J
A HVETILE. hamata € P elegans DR384 8~10 » A ¢
6~107 A HEE S h, FEi2~3 %R, Z2OREEE L
2.5~3.0 mm month ™' (E. hamata) 73\ L1%5~6 mm month " (P
elegans) T SN T3 (Terazaki & Miller 1986). 7 7 A 15
AT BAEESRE LT FHIPRo TR Y,
UK — AR 72 VB BRI O R HIZR T 2SI 5 0
TREVZEDOKMEEZ LN T2 (Kotori 1999). P elegans
DETHFIC O W TUIREL RIBIKTHREY H Y, TRIIBMNET
134~5H (Terazaki et al. 1995), ARHE T34 H GFlF - Fu%
1982) TH 5.

6. SHROFE

MIHBIC BT 2 AR BT B ARG LI > Tw 3 0
T, SHBLEHICBCTHRORHEORD b b 0, A
HERIC %j%$“ﬁﬁ®%%%&%f@ém

B 155 B TR o Fo LR35~ 44 I B VT 5 H120~150 m /
wnvﬁzvb%ﬁbtﬁﬂcov , N4 7R (R
smmUA FOEE) OLEERY v & 2O HERE % Ikeda-
Motoda % (Ikeda & Motoda 1978) {2 CHEE T 3 ¥, ikl
THMmZIIEIFE D G o Ticds, FHiicidr 4 7 V0%
FED EE - Tz (Fig. ). 2D i3, MEEETIEvyay
FRBRY 74 7 VHOAERINZIFF L, FREOMICE
BARFLEFERIZIEC AY RV, TEHH TR 1 7
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O Production of small copepods (A)
200~
A Food requirement of chaetognaths (B)

150- T T T

100

50

Estimated flux (mg C m? day™)

0 T T T T 1
8 — p— ——
7- Food saturation index T
6- for chaetognaths (A / B)

5
4
34
5
14-

0 T T T T 1
34 36 38 40 42 44

Latitude ('N)

Food saturation index

Fig. 1. Latitudinal changes in the production of small (total
length <\5 mm) copepods and the food requirement of chaeto-
gnaths estimated based on the Tkeda-Motoda method (Tkeda &
Motoda 1978) in the upper 150 m along 155°E during May of
2002-2011 (upper panel). Symbols and bars indicate means and
standard deviations, respectively. Food saturation indices for
chaetognaths were calculated as: (production of small copepods/
food requirement of chaetognaths) and latitudinal changes in
this index are shown (lower panel). Dashed line shows position
of 1 (production of small copepods=food requirement of chae-
tognaths). High food saturation value indicates that the remain-
ing production of small copepods (=food for pelagic fishes) is
large.

oL ERIIY 2 VEMBREY RS EE->TEY, ZORE
EFEVNGRAEERE LT 2 v n e AR OM Y LR S
NBevzd (UNE1994).

F7RRD & 212, JBIGAIC E. hamata € E. bathypelagica \$[7]
HTH2 2 eI T3 (Miyamoto 2010). 0~2000 m
IKAEDHIFETA 2 ¥, E. hamata/bathypelagica D234 2 < 21
B o VAL T2 2D81% % (58 (Ikeda et al. 2008),
WERD 7 5 2 BT Y E. hamata/bathypelagica l3v & ¥ FAE{EA
D B8IWIZET 2 (Terazaki & Miller 1986). 2 & b JLAFrEH
TR D 0~2000 mAKAET A 2 ¥, HE (77241 €I
GBI ¥ b E. hamata/bathypelagica 3EREP N4 + < 2 0
80~90% X D B EETH L e anb. TDOLIIE
%72 E. hamata/bathypelagica O *E 7% 50 O H1 7, 13 M — Terazaki &
Miller (1986) D& TH Y, SHLRZMAEOAREILEENG.

EEMFEP elegans DEFHFHICOWVTUE, /NG (1979) % Ter-
azaki (1998) IC2 ¥ D HNT 3. /NG (1979) DIRFIDFHE S
NTHH30FEEL EOH, T TEHBROFE L TETL
NTCVRIEE (KREFAE O, EEHEEIT T VoK, K
PLBPRERARE) 056, HBEO/KILEPNERFE ISBKELO
WFg%c TirH iz A3 (Terazaki 1992, Johnson & Terazaki 2003),
i O KBHE OMILIIENICE T 2 RTHOBIE YT & Kk
BIRFICE DD 2, ZO30ETHZH R NS#ESHIER
Polz& I Bbng. KEOHEY LT, RMHE8HRZ v
fox LA VEHOMEE TV ORFE (Saito & Kierboe 2001) % #F7t
BT B HEEBOBIE L T VPR (Visual Plankton Recorder)
EHC2Z e bEMTHA S (i)112008). FEEIHEIKIEAL
BT ARG L 2 HAREEREBLIC B 2 v o HOMM
NHOBEL T biThbhTE Y UNES2004), &Y FEED
B VPREIG? 613, ¥ o VHENCHES N EYM T 7 >~
7 NV OERKOFELATRETHZ v EZOND

W) FIAEsERE, FEORBIC—FEBRIhTw 2.



