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%1 BANARAARBETANRREBONE
s g R
Ak SR BEKE/RRE S (K
# 4 B & ) (F7 4 EIRIE
{(mm){mm?} {mm) =3 R
— e MR )
1. {BEETd Pristidae| 1) 25488 Pristis ouapidatus Lat-; 1140 | B72 } 21/21.5=0.98 |74 +61] 38-40
ham '
2, BE-LEHRhini- 2) B3 Bhing ancylostoma Bl-| 706 | 247 54/26=2.08 | 236 | 20+28
dae och et Schneider
3. R F LA Rhynd 8) Fik4 L8 Rhynchobalus dfi-| £33 | 208 31/17=1.82 | £30 | 2342
chobatidae ddensis { Forskal)
4. B)FEHRbinob 4) TAII M Scobatus granvlatus | 531 | 216 28/9=2.56 {124 | 20
atidae (Cuvier) i
5) EnBrEYLeE Rhinobatos schlegeli| 387 | 185 [14.5/11.5=1.26 48 +45 15
Miiller ot Henle
6) WL ELIIRE. hynnicephalus Rie-{ 417 | 150 17.5/21.6=1.52 | 79 14
hardson
5. EIBHEH Platy- v) S@ERE Platyrhing limboon-| 203 | 128 11.5/6=1.92 ; 85 18
rhinidae kengs Tang
8) hEFRE P. sinensiz (Bloch et | 336 | 132 10.2/7=1.48 27 +24] 11
Bchneider}
6. t7 Rajidae 9) £r/54& Raja hollands Jordon et; 309 | 148 18/11=1.18 | 87 | 13+9
Richardson
853 | 168 16/12=1.25 | 55 [14+8
R | 195 17/14=1.21 | B6 | 17 +12
412 { 195 (17.5/18.5=1.80 | B9 | 17+14
Wi | 216 | 19/14.5=1.81| b6 | 17+18
BiE | 218 | 18.5/14=1,32 | B6 | 16+12
10) B4 R. kencojei Miillor et He-| 204 [ 148 | 12/10.5=1.14 | 51 ' 15+70
nle
11) %# R. pulchra Lin 485 | 258 20/12=1.67 | 50 |[16+%
12) {E8& R. chinensis Basilowsky 365 | 172 15/11=1.86 | B5 | 12+6
18} IL#& RB. poross Ginther 385 | 187! 15/10.5=1.43 | b2 42
7, W% Uroloph-| 14) BR R4 Urolopkus eurantiacus-| 284 | 152 12/183=0.92 | 67 143
idae Miiller et Henle
8, I Dasyatidae| 15) KRLIRAL Urolopheides kublii | 140 | 182 15/18 =0.83 | 99 16
{Miller et Henle)
16) B £ FRA] Taendurg melancspi-| 594 | 274 26/17=1.53 83 r 92 29
' los Bleeker
17 B 4T Davyatis navarrae (Stei-| 515 | 182 i6/12=1.83 | 111 22
ndavhner)
18) thESr D. sinengis (Steindach-| 408 | 142 14/8=1.75 | 111 17
Der)
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Eaid #
& £ g&ﬁﬁi
‘ Ak |thatie] Ml e maRE [AER B R +
EE 4 i & (1 + BT
mm | mm mm JL-_) TEIFZ
= e )
8,817 Dasyatidae | 19) FErisr D. varnak { Forakal) 1007 | 226 | 21.5/16=1.84 | 106 24
20) W4T D. gerrardi (Gray) B74 | 145 i4/12=1.17 | 156 22
21) NERET D. microphihalmus Chen | #E | 3800 20/9=2.22 | 118 20
961 ang 20/10=2.00 | 113 20
2870 | W00 | 62/16,5=3.15 | 113 23
22) WAL D. sugei(Miiller et Hente)| 488 | 108 16/9=1.78 | 99 | 16+15
490 195 16/10=1.60 98 16 +12
23) Jehl D. leevigatus Chu WE | 224 18.5/14=1.32 ) 104 | I4+4
9, MarE Gymnor- 24) WL Gymaura bimaculats 338 | 2923 18/10.5=1.71 [45+53 13+1D
idae {Norman}
26) HZAFAL G- joponica (Temmin-| 257 | 159} 11.5/9=1.28! 8B 18
ck et Schlegel}
26) s¥]-{ R%4T Aetoplatea gonura Ble-1 357 | 2211 16/10.5=1.52 | 108 | 15+10
|8KeT
10, #8% Myliobati-| 27) 8§ Myliobatis tobijei Bleeker! gio| 1s2 14/18 =1.08 | 126 17
dae 28) MAREHINE Aciomylaeus milvus | ¥R | 195 |  21/17=1.24 (84492 22
{Miilleret Henla)
20) FEATHE A. maculatus(Gray) | #gR | 215 21/17=1.24 [82+89 18
30 IR 4. nichofii{Bloch et | 6758 | 160 15/18=1.15 (63 +67| 16
Sehneider)
5= 204 18.5/14=1.532 |63 + 66| 15+1
11, BiE% Aetobati- 31) THSEES delobatus flagellum! 069 | 225 | 17/24.5=1.17 [69+77 17
dae { Bloch et Schneider)
82) BFLESER 4. guitatus (Shaw) 862 | 207 |17.5/14.5=1.20 {71+78( 19
12, $-MEgtl Rhino- 38) igEg- M e Rhinoplera haimandes | B | 414 oRfe3=1.22 | 216 17
piteridae Cha
13. E4%% Mobulid- 34) AAEEE Mobula japonica(Mul- | #RE | 850 87/37=1.00 | 254
ae ler ot Henle)
2805 980 44/41=1,07 | 254 29+21
35} ATOUEEE Manta birostris (Wal-| 834 | 432 24/25=0.96 | 242 26
baum }
14, B8 ) Torpedi- 36) TAWMHE Narcine timlei| 828 143 | 13.5/8.5=1.59 [31+28 16+15
nidae {Bloch et Schaeider)
8721 182 15/8.8=1.76 31 +28 15+12
37) BN N. maculats (Sh-] 396 | 185 11/11=1.00 [28 +zal 17-18
AW)
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24 #
o et (ki wmra/mae (FEF s (i
i) & W & (Fi+ [B)ELIE
mm | mm mm =3 RS
. R L5
14. 87 Torpedi- 88) ZFE WAL N. lingula Rich-| 238 | 102 8/7=1.24 27+24] 8
. ardson -
nidae
402y 173 |10,A/10.5=1,00 [27+24 11
15, ERBEH Nar- z9) BB B & Narke japonica! 210 | 104 6/5=1.20 [2B+24) T
kidae {Temminck et Schlegel)
40) IR )% B 4R & Crassinarke dorm-| 180 70 5.5/2=275| 41 7
ffor Takagi
16, #&¥ Chimaer 41) BRR 87 Chimaera phantasma| 438 |k 10/81=0.48 | 37 28
. idae Jordon et Snyder 65
17, ¥4R#:E Rhind 42) KuniRe; Bhinochimaera pacifica | 830 1kt 9/25=0.88 | 27 | 11
ochimaeridae (Mitsnkuri} 275 .

S SRR AR RIS B I R A B G AE S B AGE . WL (olfactory sac) LY,
BTSN 1 J B P 2 Y, U2 LR AT 5 R S IR 18 e R B A s AR
(primary lamellae) (B 7,11, 15), 754514 R 4% AT 0 T 28 3 ¥ 6 JF IR B Ok 428
Hi(secondary lamellae) (B 1) , AHA GRS RS BT A, A6 AR BB ILAR - B U B8 Ak 51 2
TABRERW@E 7,D), —84 TR BALINERE L HERRERERRSL, 50
KRB B 2), 45— TGRSR I 14 25T 8t 3 (rachis) fi B g (median septum) |-,
SRS T IR, R N — IR, IR 4 S A AR P SR BRI
M5 KET H—8, BAKEE, WHERHIMEEANEE, RENELYARMT
(olfactory tentacle) (1), DIIE PRI EE I Bk A FLAL BOR R 2 %R (8 8,C ;4 7, E; 14Dy,

1R R (olfactory bulb) Xy N me 3 KR , BRI IR Mo 145 , 8 IRZE S bh B2 )0, BRI A AR
5 (olfactory tract) 5k i IR - (olfactory lobe),

Bk 2 /hRAT - (PR 452 R IR R A9 R B IR 3K

12~ 14- |17~ |21- | 23- o
B R Sh— 1) 1| 21 3} 4 5}6—7 8 o-11) 2B | W o | 5 | me | 25 |25 | 20 130—32
N BT 4 of{ 8| 5 710';12!141513'17 18[19{20 |21 |22 |23 | 22

s FFIh-oPy) (88 | 8e [ ey 3By an (%2 44| 45| 46| 47 4s-p1| 52| 58 | 54 |5656

o oW OdR ¥ 28 {22 |28 22 211201198 |16 16|14 12| 9| 6| 8] o0

(1) ¥iEE i,
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1. EAgY Pristiformes (1) 4&# 4+ Pristidac(@ 1) .

Bl 1 4E8E% 2thiEst Pristis cuspidatus Latham

A LEREN B ATLE, BRTEBHEE O wEFN D e sE

1. Mp88 2. &7l 3. 0O 4, BTBMN 5. ISEAW 6, MR 7. GE 3. MW

o9, BEH 10, @AM 11, RE 12, BENE 13, B8 4. K&
MW 15, AT

BILHE, FHUA, ASRBEHES, B OSE, CRA N BRA LS, A BNKE —
MNEARERN S RRIMUR— R, WAR—FRENH, EATRRE D, RELEWH
H 7% , B & (cup-shaped pattern) , #[E R (elliptical-shaped subpattern); RIREH
%, WA R, §MBREPIRAs ., SENEEMABRERE R, R RS
K TACHD +6105) RBHERBERFRZERLESR 1-217. BMFEM. RER Y
EZTHRRE.

2. i g Rajiformes (2) [§ & %4 Rhinidas (3) % £ % &4+ Rhynchobatidae
(4) & % #4% Rhinobatidae(H 2-4)

BAGREPR, BRSO (ERLBHNELERNERRLE, BEOWH
TR O BR—RA R, AN A —ER (ARLER L RELERD, REFAR
(ﬁﬁﬁﬁﬁé&ﬁ%), BANTFBREY, HAREREARNRRR GRURLEMNIEEL

(1) SRRGREF ML)
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), RARAREEX S 5B R —RIOERERE DR RE N (RRRL
82 WA LER) , AE —HRER, B ATRIER (HALE. FERLEMMBERL
), RELHEE, AR HEES, NLENREE FARARBENEAEIN. |’
HREEH, Big P (FRLER, BREREARRLSH. WERER BN 79~
135, AL 883, B3k AR Rl3K 230—236, WBBENBMIRRFEEBATER. FHRL
8 FLAIZR S Sk R R BE G A L IR ALLERALE S A, RS R BN S I 4
ATIRBANE, RETEE, R 8RR 2 4 (RN, MR RLE HAT
IR #R42,

B 2 WAL HEAE Bhina ancylostoma B3 REKME RARRLE Rhyne

Bloch et Schneider hobatus djiddensis (Forskil)
A, MINDFAE, By REEN B maEE 4. BAMOFENE, BETEERNT
M C. @EFA ARG D. WABIER R B.#mEH C wEsEii
1, giME 2. FEAM 8. O 4. HUR®EW b, 1. O 2. i B, H&E 4.8
RE 6. BIR 7. BE 8. WH 9, B W 6. MR 6. M 7. H¥ 8.
10, BT 11, WMERBUR 12, RESEE 13, BE¥ 0, WMT 10, RSB 11

WhERE 14, iR wihEE 12, HR
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B4 B L EH

A-C. gxr R Scobatus gronulatus (Cuvier) D.-F.lpBiEl
2.t% Ehinobalos schlegeli Muller et Henle @&. Brsr®:Lig R.
hynnicephylus Richardson A. D. I F00 88, Bk IRER
# B E AEEN C F. G ERENE
1.0 2 WAE 5 EME 4. BR 5 RR 6.8 7.XK
MIRE 8. EM 9. BmMF 10, BMEmKR 1. fR

(5) H &%+ Platyrhinidae( B 5)

BILEER, MTH EORE, RGNNSO BZHE—REME, EE—FATRE
R SEEUEK, RBPHEEBEN, 5 BRUTMNNE— RSB, RN
R—HWHEANTRARER, ERA R TEBRE, QENEE, B2 HETR; BRK
B, HRE, HR SRR AR e BRRAR Y 51—55, RpFHIKS . HEET HR
7’

(6) %4t Rajidee(® 6)

BILEE DNE, A B N —/DMERBAKIL, LB DY, WARR X, BE AN,
Fo ok ER Sy BT, R AR P N EL A S Py B % (inmer nasal valve); JERAMMNBE—%FB
WL RN KL%, RENEE, RAE WETE: S5 MEE R - ERARER
BERS T, A BERLEE RREEE, BR 6 R G, Bk Rt d. 3E
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m5 @ & %5
A-~C, F 8RR Platyrhing imboonkengi Tang 1. hEF RS P. sinensis (Bloch et Schneider)
4. BAMOENE, B EHE B uaSH O D mEeiE i
1. 01 2. RBROE 3, of&N 4. 5MR 6, WE 6 76K
8. ek 9. WMAF 10, WHEMEE 11, RHEE 12, R 18, ¥

Ee & &

A.-C, &i58; Baja hollandi Jordan et Richardson D, & B. ¥enojei Miiller ot Henle. #ig

R. puichra Liu F. 58 R. chinensis Basilewsky G. JLif B. poros Ginther 4. BA.FaCIEEH

#, RHRAEEN B IRREN C-G MEUURME H omPNiE I BETiasRisR

1.O 2. f8m 3. AKA 4. 5%¥ 5. BRI 6. WE 7. WHEH 8 WY 9 WEFE
10 RERIT 11, EREE 12, M 18, £ 4. MK .
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LB 51—59, MMF 2K, FRE AR A 41455 . RERKXTRREZ.
. 3. &8 Myliobatiformes (7) fadt Urolophjd_ae (8) #r#} Dasyatidae(H 7,8)

FRILEE DRIE, S BRI 4 — MR R BT A KT, SR B 0 MU E
EAR—RH B S, 35 L H KT H R RIURAD , BoR AE N G AR P EFRH
24) BT P — B P B S SR AL, NN I CRAT B BT s AR
2000 I S ) Fh KL - BB AR AR AR BT L 75 5L L RMEAD) . RERK BT,
RIS R —, DRERIE, RUSE AT K 2, R BT, RALR R AL R B R
IR ER e S UR  P JUA A fh BHRIRARTE ALY Yy 67 A, HL Bt 98—175, :ﬁmaza:
ik ﬂﬁ%&ﬂ%ﬂ‘(ﬁﬁlﬂ KRB RATBRE,

B 7 4% /NEBA&L Dasyatis microphthalmus Chen

A, BAMONAE, RESREEEN B BATANT AN CREXE D.P
FINRERBBDT R TR ERET T HEY F. Sl RfsE

1. O 2. frss 3. 0kd 4. MM 5. ¥ 6. WE 7, |WE 8, B 9.

PEVE 10, W 11, ARG 120 B3 13 D 14, BET 15, RRERE
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x P % R

5%

B8 REIAER
A A A, BERAL Urolophus gurantiacus Miller ot Henle 5. By B:. El%&
4T Tasniura melanospilos Bleeker C. C01.C..0.. BREEIREL Urolophoides Fuhlit
(Miiller ot Henle) P. D,. D, [E#4L Dasyatis navarvae (Steidachner) E, th
E 41 D. sinensis (Steindachner) F. Fy. F: 220841 D. sugei (Miiller ot Henle}
G. L AHAL D, warnak (Forskal) H. #5041 D. gervordi (Gray) It B, lae-
vigatus Chu AB.CD.F. M AMOMINE, BSTEEmE A,.8:,.C.F. EEFHR
Az By Co. Iy E. Fp. G H. T REHRME  Cr. & RERIBEAKILIBRRNBF

J. BRITH AR N R

LA 2. WA 3. AKX 4. WE 5. DR 6. WK 7. W 8. MuMP

9. KGRI 10. WggcR 11, PR 12, ¥ 12, O
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(9) #% a4 Gymnuridae(Hd 9)

BUTLEE OARE, MBS I —/NEFAKTL, BB O S A AR R, B %
FR B RAY B (SER); B ARRTE AT AR BRETREM DLV ER.
TR BRI B R I b O B AR OO AL . MRIRKE T, MU, HIRER
VPN 1/3 Absr . PR MREL 85—108, MMFAK KL, BHDIB,. RELEK T
R,

(10) #4 Myliobatidae( B 10)

BILEE ORI, MBS N — KM EEAKT; BB DM AREAERI—KT
W%, FEAH, BE T IARANEE —/ M AR FRRARE, WNHEARD
TR, DREEAREY, M WA AR R L R R AR (S8 R TR S, RIRKE
%, WA K, HRRES RS, W RE 126—176, IRMF KiK. RBERKTIR
iz,

(11) %4+ Aetobatidae(E 11)

STLEE OMRE, MBI N —EFB KA BROW; WMARELAES, BHRAA,
ErB M, B RS, BT O W RN B R — W BB, A AR, RN
J5 B JE iR B AN B — Y R, N R RTA L BRI P KTL, TREEARAY A B I 25 1L 3
R b 5 A B 2 s I ERAC A TE , IR, BIRBRIE AR SLAb A o FIBIRARE 146—149, &/
TRk, WA RTIRRE,

(12) 4 %8+ Rhinopteridae( & 12)

ELTLEE DR, SRR A R — M FE KT BRADW; WAMELGEEN—KITE
O3, AT, R MUK R, A RNES —REAHA & BMBEVREE: 5 RER
Bk PR TR AR O P, AR, SR B I% .4 (broad and compressed, kidney-
shaped subpattern) ; IRERK A5, R K+ B W BRIL A 2R 4043 HY o BUR IR AR B 216, BB
Fo MERATRRE.

(13) #2854+ Mobulidae(® 13)

BT - R AR, A B AR A — R KT TR R R E = AR EH T
W, G E A R— M, EEE LG ERNARS L. REHE . EREBLE (BF
55155 ) BT AV [ Y T TR ) s IRUBR PO, IR G, IR BRIE I 1/3 4b4r iy (B AIE
85, BT R AN A AT R B . WRIRAR S 242—154, MTF KK, HAESEHH
WM FEFRAE, HERILSTHRRE,

4. B2 Torpediniformes (14) % #: 4} Torpedinidae (15) # 2 & 4244 Narki-
dae(® 14)

FLBE T, SRR — /MR ORI RE M B D WARERERAN—RE
Wriss, kDR e ) | K EMOBEEAD SUKTH (BASRERmER) s SRR
MR RIBWRE, MBRAKIL LG, RERE, MRELR, BRIRNE, R4,
ETRBMIEH BIRT . BIGRB R 41—59, MALFRE, WRBERILET CREDE R
i, BT AR R KT (6 AU R T | H A B R IR R A2, SR TIRERER 2 5 BIL
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A.-C. FPEIEST Cymnura bimaeulata (Norman) . BT €. japonical Temminck
et Schlegel) FE. R BT detoplates zonura Bleaker A BMILTOEINE, Békr g
B B nWEYH C.D.E mEMEff F.EFWRaETA R
1. A 2. gimm 3. SMM 4. AKIL 5. A% 6. W T.MRE S.EM 9, 1R
F 10, RGBUE 1, WEKE 12, &E 18, AAR

BHio # &
A. 4. Ay BG Myliobalis tobijei Bleeker B. B|.B;. BKTCH|EH detomylaeus madvus (Miiller of
‘Henle) C. {557 A. maculatus (Gray) D. #2ERET 4. nichofit (Bloch et Schneider)
A. B, RAMOSIMNE, BETEERE A B MESH 4. B. C. D. RAREME B. €. RE
AIEE AR ARG R B, S AN T AN
1. BT 2. AKRIL 3. BB 4. WER 5. WER 6. WH 7. BT 8. IWAEE 9. W
] # 10, PR 11,12, EAM 13, NAE 1, HE
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(1% J HL88 HLER)

5. fREE Chimaeriformes (16) #t#i4f Chimaeridae (17) ¥w#4R# 4 Rhino-
chimaeridae( 8 15)

BAEGRE, 1 F O/, A EB A —ERHBAKL, REOWWEBRLEREAW
BRERR, ERARS EEREMAE, MEOR; FRRAEE —HEXHONAR, RER
¥, B, 7L AW R (rosette-shaped subpattern), MG RMHEE, & TRE PR, W
MR BT 7 s IRER BRI, BUROP I, T R T Y SIURAR Y 27—37, BHER
REH A, BTk, REBLANVRREMN 1/3—1/2,

Bi11 B 8 R

4. B. C. €y, Tzl detobatus flagelfun(Block et Schneider) D, ¥ & ois A,
guttatus(Shaw) A, SIAMOBHE, BEAGERT B 0ESH C D mam
M Cr. A HEL N, O BRYHEREE E @A AR
1.8 2 B8 3. AKIL 4, Wl 5. Wik 6. mE 7. & 8. BRuFE
O BEE io, BERT 11, KA 12, WHKE 18, PR 14, IR
15. ABM 16 WATFE FR
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5%

B 12 dpamf Mt Mt Bhinoptera hainanica Chu
4. RILR O, RETRRER B ey C Bimyid D.opai
RWE F. gFrarss Trmm
1. 0 2 BiAM 3. AKIL 4. BB 5 BER 6 WHE 7. HEE 8 &
ME o, WARAT 10, BIRRECE 11, R 12, NAN 13, REIL

13 & &
A.-C. BAAGEE Mobula joponica (Miiller ot Henle) D.-F.gj 1484 Manta birosiris
(Walbaum) 4. D. RAROHNIE, BT IR EEE B E mugky O F. S
R 1. ATAE 2. AL 8. BER 4. BE 5. WE 6. 7. L 2 AEM
o MAMRT 10, IR 11, mEBE 12, hE 180 O
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14 HSEAMREaEY

A.-C. BANEA 88 Narcine timiei (Bloch et Schneider) P BRI HE5E 8 N.
maculata(Shaw) E. ZTMEEM N. lingule Richardson F.-H. IRFTHESH
Crassingrke dormifor Takagi I. BAMASSHE Narke japonica{ Temminck ot
Behlegel) A, F. MAMOWHAE, BATRERE B ¢ QBT D QRER
hMME . B H. I Rear iy
LA 2 piEM 3. AZKIL 4. B 5. MBk 6. BE 7, mH 8, B
Koo BT 10, RERE 11, WREKE 12. ¥R
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x o FF O#®

L=

1 mm

A~D. BEiRmk Chimaera phantasma Jordan et Bnyder E.-F. {CRHpHE%
Rhinochimaere pacifice (Mitsukuri) A BFRGESEFAESR B L3
W, BETEEMNR CE WBER D F. g
1, B3, 2, FAMGEEE 3. AaE 4. ARIL B, BUERM 6 N
7. E¥E 8. RHEM o ORI 0. ME 11, mE 12,k 13 W@
8 14, FHEBR 15, REURE 16. BEE 17, BET 18, ¥WHEW 19, B
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| BMRBEHES

BER-PETEAEAE.ETRBAEZEMBAARR B U . EEL R
fEA. MEREEEREPHEER, KTRRE. HEANEBESTENESHTR, AT
4 3 AMEEBEE,

(1) WdkAE R, I\ T BT, MR HAULERL AR LN R LR,
KRBT RS, BV EER, MENEZN AKX PARRLIIN: TahEEKE
ETHRAELERENN EEESE. RAENRSESRHSME, xR OH, 2
ERRakmBiid, KREHEARIL. WRAEBARE, BILAIIE, WK
¥. BMFEH, BEATE KR KERTL. RESHE, MABRBRERE, —HX 79
—135, B2 L EL, RELEPIT L 230—236, WBEAEAYREENEEERETR
BARA-WES, ML . SHA 3R ERINBHELT . EROFEETEMESEK
i ob ik 7 A SR K B LB R BE N K

(2) BR.EREIES B RS R RELR. BLR, SRR, siRR, Bl
B, X—RHEARL, ERB.MEBRER: EREARRY (F R EA AT E o
Hh) s 8 REENRRLE R RCR, ZEEWENS L TR, F88. B
R, BAFERY P IR AR KE BB AT, G aREELEWNERE, B
KD MRTE s SRR AR, MR AR, BIAENE. FEOW BB W
BRWAREEL B4R, (UERH— B s [H BRI, s S AR B B YT
T, RIS E N, RARTF R, DU R R A KL A B T B A B
SYMBERENER, BENNEATEKRETEEARE NBERANNARLED
BWAD. MERBEEES, —8N 51—67, LR HIFRERIE 85—196, HEBHERER
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A STUDY ON THE OLFACTORY ORGAN OF SKATES,
RAYS AND CHIMAERAS

Meng Qingwen* Yin Mingcheng
- { Shanghai Figheries College)
Abstraet

The present paper deals with the morphology of the olfaciory organg of the
skates, rays and chimaeras, in correlation with the classification and ecology. Anato-

* ie. Meng Ching-Wen.
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mical investigations had been carried out in 42 species belonging to 25 Genera, 17
Families, 5 Orders and 2 Subelasses.

According to the size of the opening and diameter of the olfactory sac, they all
belong to the cup-shaped pattern, usually the opening of the olfactory sac is larger or
at least 2/3 10 the long diameter of the sac, They can be divided into 3 subpatterns,
e. g.1) Elliptical subpattern as in most skates and rays, 2) Broad and compressed,
kidney-shaped subpattern, as in Rhinopteridae and Mobule (fig. 12, 13), 3) Roseite-
shaped subpattern, the rachis is broad in the middle of the sac and the primary lamel-
lae are arranged in rosette shape, such as in chimaeras, The primary lamellas in the
former two subpatterns are arranged in pinnate parallel shape.

Detailed measurements show that the olfactory epithelium grows by increase in size
and number of primary and secondary lamellae. The nimber of primary and seconda-
ry lamellae in same species and same size of different individuals are almost similar.
The number of wcondary lamellae are numerous in the middle portion of the olfactory
sa¢ and gradually decrease to each side (Table 1,2). The shape of secondary lameliae
have 3 patlerns, eéz, 1) needle-shaped; 2) leaf—shaped; 3) double-leaf shaped.

The skates and rays are called “Olfactory fishes”  they possess particular acute
sense of smell; the olfactory organ is more important than the visual organ. Accor-
ding to taxonomical and ecological features they are divided into 3 groups: 1)in
Pristidae, Rhynchobatidae, Rhinidas, Rhinobatidae the dorsal and caudal fins are well
developed and the tail portion strong. They have no nasoral groove, anterior nasal
flap less developed, the nostrils are almost entirely exposed, the olfactory tentacles are
very short, the inner wall of the olfa.ctoi‘y sac and the free edge of priﬁafy larzellae
bear numerous placoid scales, which can prevent objects entering into nostrils to
damage the lameliae. The current of water through the olfactory sac is induced by the
forward motion of the sawfishes and guitarfishes, Their primary lamellae are numerous,
2) in Rajidae, Urolophidae, Dasyatidae, Gymnuridae the inner margin of anterior
nagal flap is joined across a broad isthrus in front of mouth and expanded rearward
on either gide as an extended curtain, the expossed nosirils are small and have naso-
ral groove, The tentacles on the upper free side of primary laraellae are well develo
ped, those on the anterior side near incurrent opening are larger and longer than
those on the posterior side. The current of water passing through the olfactory sac is
induced by the movement of tentacles, The number of primary lamellae are very few,
and in the Torpediniformes being the fewest. 3) in Myliobatidae, Aetobatidae, Rhi-
nopteridae and Mobulidae, they can “fly” swiftly in the water, The inner nasal valve
is well developed in Aetobatidae and Rhinopteridae. The current of water through
the olfactory sac is induced by the forward motion of the rays, and by movement of
tentacles. The number of primary lamellae is 126216 in Myliobatidae and Aetobatidae
but in Mobulidae 242—254,



