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Notes on the eels of the genus Synaphobranchus
found in Japanese waters

Kiyomatsu MATSUBARA and Akira OCHIAI
(Dept. of Fisheries, Kyoto University)

FEERS 7B AKE Lk, Ginther (1877) ¢ X o ¢ Synaphobranchus
affinis SRR I NL-CLIFK. S. traconis Jordan et Snyder (1901). S. jenkinsi Jordan
et Snyder (1901) Jt¢ S. taketae Tanaka (1916) &Epsk ~Pflie LC#kE 2 hZesit
LofMFREE LTHEEROMEOHECESTEWTENEN 2 b0 Td 3, Te&E
D—ARE (1938) ZAt#EBEERMH & O TIESSTFIPEED 557k ABHHURIC OV T,
PRIV LA ENCIAR Leks . SRR Lbs b 13 IS SFEh KBS L T &
BB ESONEOHREREARBRCE( DOTHHE LOEELKHE AL SRV
LEERIRTEL, AFERS 7 T BANIRM~T S pinnatus (Gronow) ¢ 1FICHfEE

TRETH B EHER L,

—7, Bruun (1937) 1232 LT Dana ¥ k 2K OEHEHEOEER BN B
OFHrAEL., BCHEgBoMEC X o TARBAF L HFi L, % 2Normanx Trewavas
(1939) A BAFIOALEMFE OBREEAR Yy BESRMECHEL. 22 LTHHESH L8
BOoMBCEN BV CEREGEAMMOSFICHEN 2 i~ 2 £ZnE o offfics
L7 '

ERER TR E CICAFEHD 5872 BB OE AR T 2 kAT, BN
ML 72ERIC, AFEABHRED 1EHTEWS L{EbN 72D T, /R EOMC R &
FHEE SOV T SHHIC BN LT 7o £ 08 IRIR A LIRTOHE i€ e Bk

BResic 13 e, Bruun (1937) XKt Norman r Trewavas (1939) o S. kaupii
Johnson IC# 243 ZDHBRbOEMZ 2L, e UTHIETH - R o
ORBEC L H>TIMHcENIN 2 c 2 REnERFEORERE HIR T3 &, K&
S. kaupii Johnson, S. affinis Giinther Jtr S. brevidorsalis Giinther R 3h 3

TEEDEERPLILICE D7D T, BF (1938) okER¥iTIEL. Bic SEoMELI

T 238K, etk TifRET B 2Lk, Norman (1939) i Histiobranchus
¥ Synaphobranchus DR EE~, AWBICHET 2HH L S oTW B34, O
FecownwTtRREORSENI SN A 22 OT. Tz CRE#EbARI D%,
RREHOUZEHERRIED TH 3. AHRRAFEREROPIAO — AT b0
T, MEREHREACTEEHEROBMO TRTbLe b D TH 3,
FAW 7B i & AFBLED: b IR & OB ABIC L DT 155 N2 b DTy %
DOFEHMETEHICRT EROFEY TH 3,
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Synaphobranchus kaupii Johnson

*
40R2. Nos. 3757—3790, 3800, 492.0—707.0mm, &, 193843 §, —5 &, Nos. 8880 —8882

9281, 9306, 625.0—811.0mm, 52, 1938 4£ 3 Ho —4 E2. Nos. 37963799, 586.0—806.0 mm,
$6F. 1937 4 2 Bo —2 B, Nos. 5829 K 1f 5841, 579.0—651.0 mm, #2e#h, 1938 4 3 Ho
—2 B, Nos. 13095 %1 13096, 627.0 - 747.0mm, §|g%. 1938 45 3 Ho

Synaphobranchus affinis Giinther

5 . Nos. 8875—8879, 303.0—376.0mm, kT (BEBEE, 1943 44 F—1 B, No.13097,
586.0 mm, g%, 1938 & 3 Ho

Synaphobranchus brevidorsalis Giinther
1 B, No. 13098, 705.0mm, $i%. 1938 4E 3 Ao

i % 73 3
1. SEBEREORELDON © SEHHVEONEERr—fET 3L, H1knml
Boo WDORTHEN L L SIC, BLTAhOBEICRTY S. affinis K& S. brevido-
rsalis 17 S. kaupii WD 2HEEARKCEEIN 2D, BRTEESSCH T L 7 OMRERR
g1 E *® 77 5 B 3EOMRILE. EBEERUCEROERFOEIOH G,

Table 1. “The counts and proportional measurements in three species
of Synaphobranchus.

Species :
\ . S. kaupii S. affinis S. brevidorsalis
Ttems \

Pores in lateral line before vent [ 29 — 35 28 — 31 ‘ 31
Pectoral rays ‘ 15 — 20 15— 18 16
Head into total length { 7.36—9.12 7.69—8.52 8.92
Head into trunk 0.95—1.49 1.09—1.30 ‘ 1.25
Head into tail 5.21—6.60 5.40—6.26 ‘ 6.14
Depth into total length 1 12.60—18.32 ] 12.40—15.60 ‘ 11.00
Head and trunk into total length \ 2.15—2.91 ] 2.40-2.65 | 2.74
Snout into head ‘ 2.59-3.15 j 2.88—3.07 i 2.98
Maxillary into head ‘ 1.39—1-76 1.51—1.67 l 1.61
Eye into head 1 6.33—8.16 6.27—6.69 | ' 7.18
Pectoral into head 1.66—2.39 | 1.60—2.30 } 1.19
Dist. between tip of snout and origin
of anal into the dist. between tip of 0.93—1.40 0.83—1.07 1.14
snout and origin of dorsal

* 2R, TR

e -



© I, 1951 FIPEH 7 7 F THABUCONT

WCH B, 727 S. affinis Rt S. brevidorsalis TREAEA D\

253
DT, th&3Fo

HVRC OWTHREDOEY Lk Ok. c RS HRICEBE N Flbkd MET, il
HIMOMEIC LT b 1 RECH 1,2 @h 5B T 31, F—HACR T b @k E
BREWH, EHBCOWTEHEL EOTR2E, 2 ZOFRCHPN 2 THEMS S 2,
BNt S. affinis TREBEEEESEEIC. S, kaupii TREN X D Hix#%Fc, S. brevidor-

salis CRECE TR OFTHERD 25 L EBbI 3,

&1 S. kaupti 1T B EERBOMBORR

Fig. 1 Showing the variation of origin of dorsal fin in S. kawupii. Total

length (in mm): A, 642.0; B, 692.0; C, 618.0;
E, 636.0; F, 628.0; G, 586.0; H, 583.0; I, 614.0.

D, 668.0;
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F2HE S affinis TRTHIREEROMBOBR
Fig. 2 Showing the variation of origin of dorsal fin in S. affinis. Total
length (in mm): A, 348.0; B, 341.0; C, 303.0; D, 375.0.

2. BHWBB : S kauwpii 53 BTz 142~150 OS5MiE R Lice ThE REEHIIC

AT e BRECLOTR 142~150, ZiE0 oz 142~149, giEo b oTr
145~148, HBRUHFEOBOTIR 142~148 kb, HWEHOZRMCHE B2
DT, ThEFr -T2 EHE 3RO R 3, chick b, BAED S. kaupii i3
FHBBOSUMBEHIEHELTA X 50 £F 53 ROEAMN S FifE X =146.19, LR

-
o

NUMBER OF INDIVIDUALS
(3]

1l0 T 145 ) 180
NUMBER OF VERTEBRAE
# 3 S. kaupii 12N BEHEFEO 5o

Fig. 3 Frequency distribution of the number of vertebrae in S. kaupii.
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£ S=202 3B BB, KIT THEH BEADE LT WeBEIRAY T4l M R
B REe REREE 0.02 2 ThEAXRTRD b2 EMICH 5 LikEE N2,

M=% + 5-32633 S = 146.19:-0.66, {1 n (2{HKE
—

1

o =
1 . 2.3263

TV 2
HRTR o OffE LT 2.32 ¥ RAT 2, —RICBENM £ 30 k0 RAE 2T & BBIE
EVOTEIWhb, RHEAOLOTHMOLTREHEET 2 &

M, —35=145.53—3%2.32=138.57 '

M, +30=146.85+3x2.32=153.81

L Do WOTHAEAD &HE L CTAFIRFENE S. kaupii OFHETHE 138 AT,
154 AL ED b OREFHFEELAEVWEEZ S D,

Kic B AL OWFD 513 b 7e S. kaupii 1T o\ “REINEERYERT 2L
ROHBY TH %0

S = 1.65 ~ 2.32.

% 2% HARUAOEMDSES NS, kaupii DEREEH.
Table 2. The counts of vertebrae in S. kaupii taken from various
parts of the world exclusive of Japan.

Authors . Seas No. of specimens No. of vertebrae
Schmidt East Atlantic 9 146 ~ 151
(1909 West Atlantic 3 147 ~ 152
Norman and Atlantic 7 147 ~ 150
Trewavas -
(1939 Off Cape Point 6 146 ~ 151

%7, Bruun (1937) ic Xk 3 &, HCAFEFL BN 262 ROMFLICHY 3 HHEH
OHEIR, 143~154, PifE 149.42 TH %o il b DR EERLEOB R 21 & ¥ K

T 3E, BAEOYDTIRABEEDO LD L b 2K L LTHEHEEOSWELCEW T W
" B

g5 S. affinis R L 6 BORARECIRREHESHI2133~138C kit S. kaupii
DENEZWRCES EN 3, :

Hic, 8% S brevidorsalis wRELZ 1 EBRTREHEE 134 edoT,
Norman & Trewavas (1939) ks R L kT 2L S. brevidorsalis X9, L LA
S. jenkinsi Wit (S. brevidorsalis ix 128. S. jenkinsi i3 132~134), SR L&
DHL2 7o MAMOMEORE TR IMEBEROWHICASZ b D& Bbh 2,

*GH L)l 1B17, E. S. v 7~ vy AREETE Tk, P.100.

PEN
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2T Norman i Ic4EREOREEENLHEET ZIC, REKS 7 7 TBAKORF
M2 140 2L LT 2 0BTSNS X 5Td B0 HOLLEEAT 3 D1 S. kaupii
DHEBbhzss, HWLUTEHFT 2 00NCR, ZLOMHEBAEITNTHZDOT.
HEBWO B Tl « OFi 2 THMIT 2 ¢ L REEEE Bbi 30

3. B OEF.ER ) TESOEERERMFIC 2T TR OENELN 2,
S. kaupii TR OBRBHTEL, S affinis TR TNICKNCE, S. brevidorsalis
CTRED v, B0 b =EMCEEREBSAD NS0 S. kaupii TRTLOMSD
By« BRHEC. HECEBIEFILTWwS, S. affinis O LFEEITE CHEKER
CELTW 355, ORI ICHNG 2 & b v, ch&eK L, S. brevidorsalis o
BB CEHM% Y b 0SB T. ZORIIKELERTH 2GH 4 A-C),
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Fig. 4 Upper pharyngeal teeth (upper,) and scales (lower,) in three species,
of Synophobranchus. A « A’, S. kaupii; BB, S. affinis; C«C,
S. brevidorsalis.
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%ﬂ‘}’ﬁmﬁ\t X (BT 3 S. affinis & S. brevidorsalis afjsfﬁi}%ﬁ,kcj’\'cgbv»#ﬁ@
FRTCERERCET %0
4. ¥ : LERTE - EEBEFRCHTCRD 2EoBE T SIS R TR S
DREEINDOONAEV, %27 S. kaupii © L Mo 20 Zncl LTHI 255
ERAERD SN %o LMTAMIZ  S: kaupii DD (. SR AR~ S IC
ROTHx I/ E (I BOT, AT E AT E OEJIREARTR V. chicR Uik
O 2FEFTRIMIERIROTAE (, AMERFLDI(THEMIRTWS DT, At
R B S5 (3 4 A-C), ' '
% 3% x77 5« 3WO LHRUHHRT HEHORS OhlEo
Table 3. Proportional measurements of the bands of teeth on upper jaw and
vomer in three species of Synaphobmnchus Number of speciemens:

38in S. kaupii; 5 in S. affinis and 1in S. brevidorsalis. r, Range,
R, Confidence limit of mean value.

\\\ Species
S S. kaupii S. affinis S. brevidorsalis
Items \
Vomerine band intb r , 1.7~ 2.5 A~ 1.66 17
maxillary band R I 2.09 + 0.12 1.52 + 0.15 -
Premaxillary band into T 2.09~3.34 3.07 ~ 4.34 >67
vomerine band R 2.63 + 0.06 3.86 + 0.75 -

LFRE o REBEFRCHTCRAD 25 HOEI0EEREIRICRELL, chick
&, S affinis T1x S. kaupii PG 3 X b PTEASE (. FERTEEASED
o S: brevidorsalis TR {AEKEIL { THEEETHR WA,  S. affinis TELLTW 3o
PEEHES LERTEEED 35U LD 20T, S kaupii X0 25 OELIE,
EhA5, .
b7 B

Synaphobranchus kaupii FHHMGY. B2, EMWEHOM LT LT - FEETRA
THBCRD 25 HOE20HEECRATHO2H B Lt s HhCEL 2 1 2,
S: affinis & S: brevidorsalis > 12Tl b KA A e Dy D7 DT A B &
Liahoteds ZRC LT HMERBROTHEUL. BoRy K & Mol nED tisg
E—E & Kﬁ‘Oko

Bruun (1987, P.7) 1% S: kaupii > S. brevidorsalis & ¥ oTh &0 AT
T2z ERBHTH B EB/NT V25, MROTRCET T ISR b DR

AR E L (RIICD 2EREHEOTHZ T L RUEERE O WL T2 S: kaupii %
S@%msﬁ@%@%%ﬁ%ﬁ%@ﬁé%mlor%%%%omﬂ% BT BN S
MOl T LHEDBLHERLTH T, HORE m»}% I 2 588 Lo B sk
WL BTHAS, .

BEhED 513507 S iraconis Jordan et Snyder (1901) opfiztis4z Norman &
Trewavas (1939, P 356) 1wk s&., PH-EHas 146 1 TH 2 & &y Jordan 2
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Snyder OFEFEHIC X 5 & WEEHOMEMSIMX VB HCd 5 LEHEED 3/6 K&ELw
T EERATORE LW E B 285, i ali&iz S. kaupii wdbAohnsc 24
&35 S. traconis 12 S. kaupii DEZ[EFEL BN D,

BHE» BB b S faketae Tanaka 1916) oFEFEikdfED CHE ©. FEMRAR
ACH 278, BEHROMEMSITFIE b b cEITECHd 2tk BEEREHE LTV
BT EDBERTZE, AR (S kaupii b S: affinis ORZEBbN 2,

D 58 5 S. jenkinsi Jordan et Snyder (1901) o igszti=Auz Norman X
Trewavas (1939, P. 357) it x 2 &, S. brevidorsalis Giinther (1887) m#EsEEiAC i
32Xy HixBEHETERE( GiETRr 132 18, BB TR 128 ). %7, e R UBHE
OIEROESHETWHCD D ERHIAEVWL S5 TH 20, MNENEE2(FRBTH
D, fcFNZRESTO LN AEWL, chEEpEAC LT dEREED fiFENcas an
B2THAH5h5, COMERFA—FHEBbiLs, EELORE L 1 BOEATCREFMT
B l3dEechrzoc,. zoficik Norman & Trewavas o5k Lz S. brevidorsalis
X birLa S jenkinsi [t

UELDERYAET2E. AFEHECRG 2557 F TBLBIcR L L b S kaupii,
S. affinis ®1x S. brevidorsalis © 3 FEHZRH B 5o
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Résumé

In 1938, MATSUBARA made a statistical observation based upon 44
specimens belonging to the genus Synaphobranchus taken in Japanese waters,
and suggested that the group of the genus represents a single species,
Synaphobranchus pinnatus (GRONOW). In that study, however, he did not
touch upon the vertebral counts.

On the other hand, BRUUN (1937) and NORMAN and TREWAVAS
(1939) -did really sound and comprehensive research in the taxonomy of this
group. BRUUN classified the larval form of this group into several species
besed upon the differences in counts of myotomes. NORMAN and TREWA--
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VAS reexamined all the types of this group either directly or indirectly and
classified them into a number of species mainly based upon the differences
in counts of vertebrae and the general forms of the scales on sides of body.

We have had of late an opportunity to examine 60 specimens of this
group taken in various parts of Japan and have found that the specimens
used in his previous study by MATSUBARA (1938) agree well with
S: kaupii JOHNSON and that our present specimens can be distinguished
into three species, S. kaupi; JOHNSON, S. affinis GONTHER and S. brevido-
rsalis GUNTHER respectively, mainly by the differences in counts of vertebrae
and general forms of both scales and upper pharyngeal teeth,

The results may be summarized as follows:

1. Biometrical interpretations of the external features: As
indicated in Table 1, the dimensions of various parts of body for both counts
and proportional measurements in S. affinis and S. brevidorsalis are mostly
included within the range of fluctuations in those of S. kaupii. However, it
may be expected from Table 1 and Figs. 1 and 2 that the origin of dorsal
probably falls 'in a perpendicular through origin of the anal fin or the vicinity
in S: affinss, slightly behind it in S. kaupii and further behind it in S. brevi-
dorsalis if we take either the mode or mean by using a large lot of specimens
in each species.

2. Vertebral counts: Vertebrae are more numerous in S: kaupsi than in
either S: affinis or brevidorsalis. The counts vary from 142 to 150 (Fig. 3),
mostly 145 to 148 in S. kaupii, whereas they are 133 to 138 in S. affinis, and
134 in S: brevidorsalis. S. affinis and S. brevidorsalis, therefore, can not be
distinguished each other by this meristic character.

3. Scales: As given by NORMAN and TREWAVAS (1939, p. 355, fig.
1) the scales are roundish polygonal in shape in S: brevidorsalis, but are
elliptical and placed at right angles in the others. The scales are, h0wev_er,
wider in S. affinis than in S. kaupii. The dermal layer on sides of body is
much thicker in S. kaupi; than in the others and thinnest in S. brevidorsalis:

4. Teeth: S. kaupii is distinguished from the others by the characteristics
of the teeth, The teeth on maxillary -are more or less weaker in S. kawupii
than in the other species, The upper pharyngeal bones, moreover, rather
sparsely covered with small teeth throughout the bones, and the outer teeth
are not especially enlarged in S. kaupii (Fig. 4A). In S. affinis and
S. brevidorsalis, however, the inner parts of the bones are thickly covered with
small teeth, but the outer parts of them are armed with enlarged teeth, and
the boundary of the both kinds of teeth are sharply defined (Fig. 4 B. C.).

As indicated in Table 3, vomerine band and premaxillary band are
shorter in S. affinis and S. brevidorsalis than in S. kaupii.






