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EiZ I Plate I
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B, m R, AR, o B, e A, ve: EA, ac: AHXERSET; 4. FIUFE, m: 308, ac: AHXPRGEH, 1 -9 B H
(crista) B LD BAINE A B o

1. Dorsal view of statocyst location , RE :right eye, LE:left eye, br:brain, 2. Ventral view of statocyst location, f:funnel, L-left, R-right, D-

dorsal, V-ventral, A-anterior, P-posterior, arrows indicate the statocysts; 3. Statocyst of Octopus variabilis, cart: cartilage, f: fiber, tc:
transverse crista, lc:longitudinal crista, ve:vertical crista, ac: anticristal; 4. Cut-away view, m:macula, ac:anticrista, 1 —9 indicate the

nine hair cells segments of crista.
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BiRk O Plate I

1. BAEBE (macula) BRI, n: BRAEBE(macula) PZE; 2. B 1 HOKR, m 80 3. B 2 0K, k. B4R B 4. B RIB AN 1) 12 1 s
m, k:fjJé:F%, m:ﬁ’(?fi%, S:EE, hcz%éﬂﬂﬂﬂo

1. morphology of macula, n:macula nerve; 2. magnification of picturel , m: microvilli; 3. magnification of picture 2, k: kinocilium; 4.

microstructure between statolith and hair cells, k:kinociliums, m: microvilli, s:statolith, hc:hair cell.
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1 BB (crista) , g: BB ; 2. B 1 HOKR; 3. 2 BOK, vhe: IANB NN, the: RESBANAE; 4. OB AIM vhe (1 3 i
K5 5. REVBANML(the) AX R BAINE (flhe) FITFF BN (dhe) f7 25 6. FFMITANMI(dhe) (15 R 5 7. F B BUESEH 5 8. 4
XPRTERS (ac) o
1. even crista section, g:gap between even and odd segment; 2. magnification of picturel ; 3. magnification of picture 2 ; 4. ventral hair cell
( Magnification of picture 3) ; 5. location of large hair cell and fairly large hair cell and dorsal hair cell; 6. dorsal hair cell ( magnification of
picture 5) ; 7. odd section crista; 8. anticrista; vhe :ventral hair cell, lhc:large hair cell, flhc:fairly large hair cell, dhc:dorsal hair cell, ac:

anticrista.
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ERR IV Plate IV
L. s T3 e e B B GEH5 2. B 10K 3. B T0AF 2 AR IR 254 5 4. IR B UG B AIML ; 5. R U5 MBI 4 E;
6. BT B GEF U L (Hi k1)) 5 6 BT IEF4E 5 mo K

1. crista covered with cupula; 2. magnification of picture 1; 3. fiber and mucus of cupula; 4. hair cells under cupula; 5. relationship between

cupula and kinociliums; 6. arrows indicate the connection between kinociliums and cupula. fi:fiber; m:mucus.
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AW cart: BE 5 pnJE RS EMLE ; mnJRAEREIZE; an BTEGEE ML mnl U B M2 35 mn2  PURSEE L Sr o

1. all nerve through statocyst; 2. two branchs of medial crista nerve; 3. anterior crista nerve and medial crista nerve converge into the

cartilage ; 4. nerve into brain. Cart:cartilage; pn. posteror crista nerve; mn;macula nerve; an:anterior crista nerve; mnl ; medial crista nerve

1; mn2;medial crista nerve 2.
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Morphology, structure and innervation of the statocyst in Octopus variabilis

YU Shiliang'***, ZHANG Xuguang'***, ZHANG Yunfeng’, HE You®, GUO Hongyi'’’*, SONG
Jiakun'?*

( 1. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China; 2. Key Laboratory of Exploration
and Utilization of Aquatic Genetic Resources, Shanghai Ocean University , Shanghai 201306, China; 3. International Center of
Marine Study, Shanghai Ocean University , Shanghai 201306, China; 4. Institute for Marine Biosystem and Neurosciences,
Shanghai Ocean University , Shanghai 201306, China; 5. Department of Civil and Environmental Engineering, University of
Maryland, College Park, Maryland 20740, USA; 6. Shanghai Synchrotron Radiation Facility , Shanghai Institute of Applied

Physics , Chinese Academy of Science ,Shanghai 201204, China )

Abstract; The morphology and innervation of the statocyst in Ociopus variabilis are examined by using light
microscope, scanning electron microscope( SEM) , transmission electron microscope ( TEM) and Synchrotron
radiation. The result reveals that the statocyst tissues are paired membrane sacs suspended in cartilage cavities
by surface fibers, and located respectively beneath the eyes in back of head. There are two sensory epithelia
in each statocyst: the macula and the crista. A single calcium statolith is covered by a mucus layer and is only
lying over the top of macula hair cells. The tips of kinocilia of the macula hair cells that protrude into the
crevices among loosely arranged crystal units of the ventral bottom layer of the statolith mass. Hair cells in
crista are arranged in a spiral shaped strip. It consists of nine sections and all are covered by copular.
Scanning electron microscope (SEM) examinations indicate that there are only equal lengths long kinocilia in
hair cells surrounded by short length of microvillia, but no stereocilia are found in statocyst. The transmission
electron micrographs ( TEM ) confirm that the kinocilia are in 9 + 2 tubular structure. Our Synchrotron
radiation examination results reveal that there is only one ramus of nerve from brain to innervate the macula
system while there are two separated nerve rami to the crista that are branched again to innervate different
target sections of the hair cell strip respectively.

Key words: Octopus variabilis ; statocysts; macula; crista; hair cells
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