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Sciaenid otoliths presented to the Tokugawa Shogunate from the Okayama Han. OHE Fumio*(*5-77
Harayamadai, Seto, Aichi, 489-0888, Japan)

Large sciaenid otoliths were presented from Narimasa Ikeda, the sixth feudal lord of the Okayama Han(clan)
to Ienari Tokugawa, the eleventh Shogun of the Tokugawa Shogunate, the central government of then Japan, as
one of crude medicines from 1794 to 1801, and now some of them are preserved as a historical heritage at Naito
Museum of Pharmaceutical Science and Industry, Kakamigahara, Gifu Prefecture. In the preliminary survey in
2003, they were identified as sagittae of Miichthys miiuy (Basilewsky) and Argyrosomus japonicus (Temminck
et Schlegel) by the author, and their species names were publicly reported by Ebihara et al. ” and Goto et al. ?
in 2004. In a follow-up survey, the author has confirmed that the sagittae of Argyrosomus japonicus (Temminck
et Schlegel) can mostly be divided into seven types (AtoG) from their polymorphic appearance. The Argyrosomus
japonicus is a peculiar species: habitats of allopatric populations of this species are distributed in the East China
Sea, Japan, South Africa, Pakistan, and Australia. On the other hand, the Miichthys miiuy is an endemic species
which can only be seen in the East China Sea and the Yellow Sea.

Although no historical record has been found as to where these two species were captured, the author surmises
that the otoliths were extracted from large individuals caught in the waters of the East China Sea near the
Chushan Islands (Zhoushan Qundao) where the two species inhabit together. Besides, it is conjectured that the
Okayama Han, which faced the Seto Inland Sea (Setonaikai), imported Chinese otoliths through a few ports such

as Nagasaki where foreign trade only with Portugal was allowed under the national isolation of the Tokugawa

Shogunate.
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Table 1 12779 613 [ THD. Wk LI TR, HRIET
(ST TV ) LU TEEE 224078 DT I L2 5
TWAHLOR, EHINTRREREL TR TV RN D%
BOLEER B B A OIS 1000 A T B2
ThHAHILRGEND. Fr=_OEAIXEADEANE
(E FHCTHE HEAR T 205 EIRTHD. ZAUTH L T4
=ROERITAR =_XOEEEOITITFE D 112 fE ik
ThD. Hr=_"OHAPBIZEBDNHDHE D DMK
EENTWDDIL, AA=_OBRITEE 8 FICHERL
TV TG OBLED D WD L BLRR . WD H A4 D%
DEFEWVTREREDELRTHDLEEZTI. Zo2fEE
DRI =R ED 1.5 mEPL EOEESRHH S-S
DT, HBTDINCEL R CHHE B ES T
ThHAIZLITEIEREZLTHD.

Table 1 Two sciaenid sagitta species are identified at Naito Museum of Pharmaceutical Science and Industry. The

sagittae were presented as medicine from the feudal lord of the Okayama Han to the Tokugawa Shogunate from 1794
to 1801. The sample Z24078 is a powder made from otoliths.

m 4 Ry= A A= e
Miichthys miiuy (Basilewsky) | Argyrosomus japonicus (Tem et Sch.) | #85% 2yt i &

AR Right Left Right Left w5
FE6 T A (1794) 11 30 41 724069 | FAfiAke
EEG6HA (1794) 8 10 18 724075 | EAFIRREL
FHS IR (1796) 13 13 26 724074 |EHH% () A
B HS A (1796) 11 7 110 90 218 724074 |EHAFE(H) A
BEHEOT B4 (1797) 46 36 82 7224080 | EAfoika
EEOT EA(1797) - - - | 724078 | ¥y RFKEL
EE04-4E (1798) 2 3 5 724076 | EHAFnfE
B TARAE (1799) 16 15 1 32 |724077 | BEAFKG
B2 AR (1800) 54 51 2 107 723082 | EAfafkal
EROLPE AR (1801) 42 40 1 1 84 | 724081 | H A fuHea

& &t 203 205 112 93 613
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Ry =_REA TR R SRR > TRENZELL

SMTJEABRIERICZ D OB R DN, FrloRF s
NREZLLLTHEY EF213E0boi . L, F
F=NTOWTIISNE, Wil O F A (Sulcus) O 2
(Cauda) 3 OMZBR B &6 (Ostium) DOIZIRDD K ENITTH
AT BI, BOPDOMAEDLDREALTHNDHED
ICBIESNT. L LEEERE R THLEIREED T |
R—al AT T, MR OR—/E Db
O T2l (Gradual variation) #iVWMEZEHHR
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(Polymorphic appearance) &L CTHDFH DN Y LE %
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Family Sciaenidae, =%l
Miichthys, Lin 1983 R =~§
Miichthys miiuy (Basilewsky, 1855) 7R =~
1855, Sciaena Mi—-iuy Basﬂewskya)
Fig. 1
FCEURA - PR AR 121 408 fE OO B A AMRAF

SENTVD. (TN REWAAEDPSMH TSN DO THS.
RS W TARAI T R 75 224074 © 18 fHO HA7



I [LIF 2 D) | B ISR S

cEABHREO A

Fig. 1 Right sagitta (Z24074-1R, 31.5mm OL) and left sagitta (Z24074-2L, 34.3mm OL) of Miichthys miiuy (Basilewsky)

at Naito Museum of Pharmaceutical Science and Industry.

oA HA 724074-1R &2 H A 724074-2L @& L7z,

724074-1R, Fig. 1 ® £, 45 /¥4, OL=31.5mm,
OH=13.4mm, OT=10.0mm, OL/OH=2.35 ; 724074-2L,
Fig. l ® 4 X, %4, OL=34.3mm, OH=15.0mm,
OT=11.2mm, OL/OH=2.29.

Bk - MRVERIEOH A, HAlE (Suleus) (347~
PV, BIOE (Ostium) OE S350 #2352
(Cauda) DESIVRL, ZOHBITE A /\ﬁW)i‘%ﬁ?ﬁ*@
1/2 KVJIR. BEBOARSmIIERL , EICITEL .
BEHEARIIAZED. —J, A ERITR. FERE
JAfxIEAIIEY, 90° Z2nUIFENLL EoEERT. IES
ATEIEREBE RRIT AL, A58 o o R A NS 7

Fr, BIEES RIS SICNIZE I T 5. AAFRE O]
FITEATENHCR T, IR OS2 E725.

At & : A" =X Miichthys miiuy (Basilewsky) (% 1855
#£1Z Basilewsky 12 Sciaena Mi-iuy ¥ »L-Ciraisini-
HChs. LinL, BTG ES, £/, HUEARD
FIETHONEIDHED LRI CREESILTERY | f
B DHBDBBIEPNTE. BIRF R TR =~_ELThH
S CODHE (FI2IE, IWEIES Y) 1Tl - 5
WA RTHEARE CHD. HANE (Sulcus) DIEIRIL
FEZ<T %7 H (Tadpole shaped) TH 5. T4 =~/g
Argyrosomus @ H 471 (Sulcus) 288 1 #B (Ostium) 72 &
DN R A EFERRNI IR Z RS, LLEFAITEW
(CRERDATZIZMELSA A =~NEOLO LT R 2> TN
TAUE - FE A RO =B fJH D5y
FAD WP TR =% Argyrosomus miiuy 47 L TUWNAD.
fer K57 T EARRBO R EFEO RN B =
~ & (Miichthys, Lin, 1983) O EFRO CH—X AT
DRy =~ (Monotypic tribe Miichthyini) (243389 <&
TeaAER LTz, BUED ARSI BN RIIT AR LRV,

%. Trewavas”
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HR ORI AL IEDY IR UE R RO FITH A
BLTWEE) THEERARMEICH T 2R BEND
FHADBEHLTWS., it THon 7L
OPC * 040513-01[ H#£ & 4F-Hin 2.5 4£ DA K (TL) = 39cm,
K5 (BW) = 560g @ £ f& ] © H £ T % OL=14.3mm,
OH=5.6mm, OT=3.9mm, OL/OH=2.55 TH 5. *i=, L
HNENY I2EAIE, 6 mfl TIERE A 62cm 2272
5. IS5 H A OPC050905 Cid OL=23.5mm,
OH=10.6mm, OT=9.8mm, OL/OH=2.21 DfE% 3. =
DL EDOBIRE DT —ZIIFIELIRND, ZDIH73T —
ZBHET T 2 E N RS TV EE I CRAFS LT DR
=_RO BB OEE (Im BLE) OFZEE AL
HENTZLDOTHLIENE G ITEfRIND.
%k OPC; Ohe’ s Personal otolith Collection.

Argyrosomus De La Pylaie, 1835 # A4 =~
Argyrosomus japonicus (Temminck et Schlegel),
FA=A
1843, Sciaena japonica Temminck et Schlegel9>
1938, Argyrosomus japonicus Lin'"
Figs 2, 3
=RV (P.F.V.Siebold, 1796-1866) = &0 Kl 4 1.t
(ZHRESNIZL DB - WMIEARRA T F ~%kbh
720, FHRONIZOLTIAT T OENL A K LI
CHFESN TS, MOFEARIZBEL TIX 1842 4 -1850
F DM LLTHsn T2
FDOHTA A = Argyrosomus japonicus (Temminck et
Schlegel) @%ﬂ%ﬁ?ﬁ?ﬂb#’b’ﬁz h. ZAUFHARICHEHAEL T
W72 D.W. Biirger OFEA « FLIZH & IZ 1843 41T
Temminck & H. Schlegel (ZJ>C Sciaena japonica &1L C
JFRIENY . BR oA = _OZHEH L RIS AT

“Fauna Japonica, Pisces”



Fig. 2 Right sagitta (Z24077-1R) and left sagitta (Z24081-1L) of Argyrosomus japonicus (Temminck et
Schlegel). A.Compressed sagitta; B. Elongated sagitta

Fig. 3 Seven types of sagittae of Argyrosomus japonicus deposited at Naito Museum of Pharmaceutical

Science and Industry.

A. 724081-1R, 1.540L/OH; B. 7Z24074-1, 1.670L/OH; C. 724074-13, 1.730L/OH; D. 724074-3,
1.620L/0H; E. 7240748, 1.810L/OH; F. Z24074-7, 1.850L/0OH; G. 724074-2, 1.840L/OH.

Type A: Compressed sagitta. Posterior margin is straight. Type B: Compressed sagitta. Posteroventral
margin shows a corner. Posterior margin is aslant. Type C: Rather compressed sagitta. Both of the
posterodorsal and posteroventral corners protrude, therefore, the posterior margin is incurved. Type
D: Elongated sagitta. Posterodorsal margin shows a round corner. Posterior margin is straight. Type E:
Elongated sagitta. Posterodorsal corner protrudes; therefore the posterior margin is aslant up. Type F:
Elongated sagitta. Both of the posterodorsal and posteroventral margins protrude; therefore the posterior
margin is incurved. Type G: Elongated sagitta. Posterior margin is round. Arrows indicate protruding

corners.
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<, BRIEARDFLET R THDS .
Boeseman'” [ZZELV .

EREARAK A H A1 224077 OB L HO I A A
=g Argyrosomus (ZJ& T HHANHY , 724077-1R &
LT, &, 724081 OFROTIZ 2 HOREET5HA
W&V, fe B 724081-1L ZRe# L., Thbi
Fig. 2 (278 9" Z24077-1R, OL=23.55mm, OH=15.35mm,
OT=10.0mm, OL/OH=1.53; Z24081-1L,0L=25.4mm,
OH=15.4mm, OT=9.5mm, OL/OH=1.65 T& 5. HIZH
fi @%@%uﬁﬂﬂ ZRIR T H7201T 224074 DEE} 218 fE
DN 29 {IEIO)‘U‘/7 NWEIENTHAT 53T DI
OICEEHALZ. 29 HOIEARDFTHADKES (OL) 23
HROLON 30.2mm, FH/DOHHDH 23.2mm Thd.
WD RESIT 26.1mm THD.

R o A7 LU THOTARART Fig3 ISR L2 A-G D7
il 145 ; A, Z24081-1R, 1.540L/OH; B, 724074-1,1.670L/
OH; C, 724074-13, 1.770L/OH; D, 724074-3, 1.620L/
OH; E, Z24074-8, 1.810L/OH; F, 240747, 1.850L/
OH; G, 724074-2,1.840L/ OH TH 5.

AR« AR O R VA, BARTTERIERVSI.
77, BEITEMSNTIERT 5. %5 E &I EWTE

R LIERR. RO ROOFTT IR E A (K
A1) SMFET D (Fig. 2 A). F7z, BERER D RNLH%
AIVITIFONINIZIE 5. BAHE (Suleus) 1344~
Ty M HAEOR A (Ostium) 13RS, A KD
1/2. 2B (Cauda) (3RS 230, ZORIHIMEBITES
D, ARFEERIEAE . S EE A LHENIZZE H B (Umbo) 73
H%.  MEBLCIERTTEITEO HEDISNTHZDFK
L 235, SR IZBWTHILNZ H A (OH) 12 L
THA K (OL) BEWZ AT (Fig. 2A) LRWZ AT (Fig.
2B)IZA3 T BSAN, Fig. 3ITR T IOICHiE 2L (Gradual
variation) 23FBDHHID.

AR - WEE TV O B A O 4 Che[al — 7 Hi»
SFLNIEBEL TTHA T I T 7245, Mohan',
Sasaki™? , Griffiths & Heemstra'” s Farmer'” R
al.'*'” Lombarte et al.'” ZDO TR ES BT AL, Zhnb
DEATEIET 707, R"F¥AZ, F—=ANIVT, i,
H AN 349 DA A = Argyrosomus japonicus O H A7
DI, Fz, FET7UA, F—my AR TSRS
FEOFEADHIT (1)-(6) DLO7AHEE RHT LA TEI.
(D) St 25, I, EEROIE MR

ZOBHT-VOE FIE

Prista et
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WRg T 7Y B D A. inodorus @ B £ (Figs 15, 22,
Griffiths & Heemstra'") IZIZA&TOX AT R RLNAR.
@)Type AD EfMFE NI R FEAIZHET 7V 0 DA
japonicus (Fig.17, Griffiths & Heemstra'") o J< U M 4
DENDLIZRDIENTED.
(3)Type BIZR.HND 5 F RO ITHH 1 508 fx O R0 %
M7 7UHD A. thorpei (Fig.15, Griffiths & Heemstra'”)
DHATRLIZENTED.
(#)Type D & Type E OiZ A7 ORHEILF T 7V DA .
japonicus (Fig.15, Griffiths & Heemstra'”) DL T %
BEDERDH A TROZENTES.
(B)Type G D% EREE DL T T 7V DA A =
~ J& A. coronus & A. japonicus (Fig.10, Griffiths &
Heemstra'”) Db DIZBNWTRAZENTE S, F-, =
DEATVIA— ATV T DA . japonicus (Fig.3+1, p.64,
Farmer') O AR ELAELTRWEShS, &
52 Z @O KX A . hololepidotus (Fig.15, Griffiths &
Heemstra'") DR L TV D EPBIEO R TRAHZENT
5. Type G DHANA—ANTFUT DA . japonicus D
HURI7e / a L LT TR, BRI (fx
I¥ AOFORO™ T ? 5669, 6508, 8987) @ A . regius
DFFAHATRNWZETZENTESD. A japonicus 134
AW K VG E 1 W & O Argyrosomus regius (Asso) &
FF S WIEEUTEWBERICHDZNZZOND. K
Ju ATV [E SEHEFERT JE AT (IPIMAR) O Prista 18 4 & o
a3a=4—va (2011/May/1 BB ) & 3L 7 Ik
X, Type E I ONC Type G @ B A DA . regius \Z1ELE
FTHIEMFII . HITIRAEERNE, ~F Rz
N~ BT 57 A4 4 = Argyrosomus
amoyensis (Bleeker) (Fig. 5A), B gl /E B4 5
I £f Bahaba taipingensis Herre (Fig. 5B) ® H 47122\ T
b AONDZLLTLRL TELERDHD. ZO2FH O
HAORAMIET % 53 Type A D EAIHHHELIT 5.

Fig. 4 Argyrosomus japonicus, South African

species (Fig.17, Griffiths & Heemstra'")
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Fig. 5 Sagittae of two sciaenid species inhabiting the

East China Sea.

A. Argyrosomus amoyensis(Bleeker)*® : B. Bahaba

.. . 20,
taipingensis Herre )

FRCE BRI T~ T ICAE R T 5 RBLOH
HFETHD. Sadovy & Cheung'® IZXiuiE, Zofafix
H VRV CHREDR T RO B & LTI 3 2R Ik ST
%, MR TG IEL TRAOMKIZB O TIEE K
BRI TS, ZOFEAREI S EITHEL
S i DR AO NS e D VA A e 3 AN b STANE S
HMThD. KR ISk TN OO B A
(Fig. 5B) %A U J& & Bahaba chaptis (Hamilton) @ J
Y47 (Fig.230, Schwarzhans™) HIZHAMZ #7225, k-
- Y O L7~ Bahaba taipingensis 1% H A OFIR
75 Argyrosomus (BT HEWE L THRWIETHS.
Sadovy & Cheung'” DR HIEADFTEIT— R T 544
F=_XOT/VE / (Albino) DIHZEbnd. 5%, ZO
IR EO LA FE 721 2B 657 mt-DNA S 4755
ICEDFHHENLEEEZ D,

U LI, NEEMEEOF A =T %, K=
NREIETLEAFEPDHELNEDELTTODXAT
\ZIEBETR (Morphotype) &L CAy i TRl L7273, ZD X
T EMHRICZE B L QO A = RO RHEM O #E {5
B (EWDITEIEERR ) BENENOEED FREHA O
HIZZ AR L L TBLD VRS IV CWD EIRIT “A A=
N OFEEL TORHEZE R THDEL THEICHBEIRNZ L
LERD. ZOZLFHATRICED AR E IR E
Bz 1283 2 id b0,

P TN ELTHWEHEMEEOEAR TR KFA K
28 30.2mm, “EXEH A EN 23.2mm Ho7mZEND, £
NHOHEE IR R T, @& A I T4 PE OPCT71128-10
(OL=30.5mm, TL=1.35m, Weight=23.5kg) Iff ONZ B I I
H (7] # P2 OPC070315 (OL = 22.65mm, TL=1.13m) ®
TS FAT R KRR 1.35m 2 B R QNS IR
R 1.13m g OEAEPOME LI HEE TED. Zhbo
BEGRIZM 77 VA D A. japonicus D7 Z7 (Fig. 30,
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Griffiths & Heemstra'” ) 735Hb i m DLW TXD.

4 FAZROEYMBENE R

Argyrosomus JEIZJE T AFEIZ DU TA M MR F A8 S
MHEEDHTHDHE, I T Fig. 61273 XOIZ8FEN A
SILTCUND.  Trewavas®, Chao & Trewavas®?, Mohan'?,
Griffiths & Heemstra'” 2|2k iE, ZOMNFRIL, I—
By SRBED VT 2= HET 7V A DA TETD
KVGFEN I & TP 12 13 AL regius (Asso) 234 B9
L. WEACRECHT2T 700, TR, AN EOR
J7= MB35 (2 1 Mohan'” (2 K4 1% 4 FlBE A, regius (Asso),
A. heinii (Steindachner), A. hololepidotus (Lacepéde),
A. amoyensis (Bleeker) 3E B T5. A. regius (Asso) IE
ALUFIC A BT DN Z AU E A X IE ] 4 3 > ~C Hh o )
MBIRALIZEEZEZLNTWS., T 7UATIE, ik
{fBE LT\ C Sasaki”, Griffiths & Heemstra') |z X iviF
6 FENAERBLTWD., EHIX A, japonicus (Temminck
et Schlegel), A. hololepidotus (Lacepéde), A. inodorus
Griffith et Heemstra, A. coronus Griffith et Heemstra, A.
thorpei Smith, A. beccus Sasaki Tdhb. ZiILHDHTA
A=A, japonicus D5y i 13RS TR THD. HA
T EDGIEDNTHEN T T 7V BT SR s
(Allopatric) [ZE B4 2 Z& 1Tl fE T, KWL
W THLZEZMERT D, B, A4 =~T4—
ANZUT KBEDHES - Bl - PHEOIRFEBICAE LTS
Wk REy, T TVH, A—ARTUT TOoGIE
AVREEZNLUTNLEL TWDHIEND, BHWBH LN
RERIZ R — RO b LT LB T DI <72,
TIVHEA— DTV T DA A =R DN T Farmer™?,
Bita Archngi B. Sc® 23Z 4124 mt DNA 53 H7IC L 5 HE
MR 21T > T, %RHF LR T African Clade
& Australian Clade [H]CIE 5.7% 0 f/ N FE L 51 0> 1 &
(Minimum sequence divergence) 231, @D LG
FLZ 4 RN G LIZELTWD. ZRIIKL, By
THE - HARIBFEASOF A =_OMEH LR ITb o &7
WHIE R 728 % 2%, Chao®™ 1T =~ B DML
N aFfliIf e T DI AL TTVNDDS, BHhaHET
LUt DR BGFEAD ST F A (Tethys Sea) Z#8H LT A.
regius & A. japonicus EDIBDHIINE AT EYLRK LT
bOEEZLND., KT ® ckiud, ZERO—EBR



] (LI 2 S N FEF ISR B S e =~B o B A

@ Argyrosomus japonicus
A. amoyensis
% A. regius

A A hololepidotus k3 A. Yoronu

A A. thorpei
V A. inodorus

O A. beccus

Fig. 6 Distribution of eight species of Argyrosomus. (based onTrewavasB>,Mohan12),Sasak”’w),Griffths &

Heemstra'” and Farmer'”)

2R B U oD B R Jeg B (FRER FR BT ) D Argyrosomus
BEEZONDHEAPBRENSA TS, L,
Schwarzhans®”, Brzobahaty, Nolf & Kroupa%) WZEAUER
A, T == TR HARID LR w O B #TET I (Upper
Oligocene) OHJE NS, FHIZRA YV EIHF zaRxa /N v
DO FHEEH T (Lower Miocene) D HfE 5 27> Tu
B, Fiz, AXVT, TIVA, A—ANTEI -y 4
RO T D DD IZRE S — A THD™ . A
@ Schwarzhans 1+ 735 1% Argyrosomus <° Miichthys
OREIFRELEFHHEET FF 201X R Y TRV EDF 42
TW% (2012/Sept/15 FME ). THUCLTH, Eo7=<H
UHEEE DA =~ BT IS AN #4340 (Discontinuous
distribution) ZL TWHZLITEE THS. bEbLIpFEK
WCAERTLOIA A =A"ANKEDOHH - BEN ST, &
WREE 2% CBED LD R RBES L7 3 A I le T B 2
LZOBAIKRTHAIN, E DM OFREZE R &7 — FiiE
DR ZEFHI T DITNTHEVITH DN — /LT T
WTHEEL .

54ARELTOER
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HAanEFKLLTEDIHZhRE Tl LavieastL
S EAHIMH ST, L, - & - 171k
R, Br=_OBEAHRITEEER, @HFIR G
£), {LIRYERE %R, BrERK, WHZEORIRICZEE
NHHZEN, F12, Read” IZXEA A=~ HG¥
K23 Gonorrhoea (#£975) , Suppression of urine (JR 71 7)
DRI, X, M, faE, OIPEOMEEHELT
NEDFLIR RSN TN,

WREOEFFEE L, RERE# A8 CEoREE
e TR EE, 2 (1610) | 235 1717 4EI5HE #E)
ORI HE ERITHR EXi, FEROUHE CREMmAYICEF
il BE LR DI BICR S U= 21T 1724 FEITE N O
EHliZREELC IRTIEREEE ) 2N FIITHhe L TF
FILTWS. ZORMEICHOWTTE Y ondizFEL.
WK, FINOBORILEHRICAMmMIES, ATk
BIE LRV HGRIZE O _E OIS REITEH KNS
WRELRFUIZEEBbns. RO TIE ‘=~
HADOIEA” (B THE DA B0 a4 7> TV
EEbIND.  BRERPLINERAHT A I LIEOEEHT
il =D RSB0, FFEFEFDPRE L Ty A
ZRAL T D FRIZRTR O % g - AT - = -
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TANTH TP ICRBENDED, BAEOBRERFAL T
7= DOFRIR TN,

6 HEAEOAFREBEERDIGIR

[l ILFE PP REFICH AL EMEL TR EL2RE
AL CETRAEFEEZOL T, FAZ AFLIZRKE
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