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Scanning electron microscope observation on the whorl
surface of Spirula spirule
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(With 3 text-figures and 2 plates)
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A result of scanning electron microscope (SEM) observation on the whorl
of Spirule spirule (LINNE) (Text-fig.1) is described. The cross-section of the
dorsal area of the whorl (Text-fig.3) shows the prismatic (1,2), the globular
prismatic (3), the nacreous (4), and the endo-prismatic (5) layers in descend-
ing order from the top to the bottom (PI. 3, fig. 4). A distinect net-like structure
is recognized on the surface of the small, white, loose, plani-spiral shell which
is situated, enveloped by the mantle lobe, at the posterior periphery of the
animal body. The net-like structure (Text-fig.2) is well developed on the
dorsal side of the whorl (Pl 4, figs. 1-2), and it gradually becomes indistinet
inwards, finally disappearing on the venter (Pl 4, figs.5-6). The structure,
according to the SEM observation, consists of approximately pentagonal small
areas surrounded by the lateral wall (Text-fig. 3; pl. 4, figs. 1-3). The wall is
about 5-10 » in height, and 10-15 x in breadth. The top of the wall is nearly
flat, but densely covered with granules (Text-fig.3; pl. 4, figs. 3-5) which are
about 1y in diameter. The granules are interpreted as the exposed end of the
numerous, slender, calcareous columns which constitute the fine prismatic layer
(Text-fig. 3; pl. 4, fig. 6). Thus the lamellar structure in Spirule spirula, con-
stituting the upper layer of whorl and the uppermost lateral wall, is demon-
strated as a gradual product with growth of the prismatic layer in the outer
side of the whorl.

In conclusion, the lamellar structure in Spirula spirula, is comparable with
the granular, calcareous layer on the dorsal surface of shell in Sepia (Platy-
sepia) esculenta HOYLE. The structure is probably useful for strengthening
the shell.

RAERBREARRAOBMET5ETHMBNPEE, +v 271 (Nautilidae)
DHDOREREEDTE D, £iZic GREGOIRE (1962, 1967), STENZEL (1964), ERBEN
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et al. (1969), MUTVEL (1972), BLIND (1976) /& 2bh s, —F, FZmava »E
(Spirulidae) o\~ Tix, MUTVEL (1964) 234 2 & 7 A S & RS Licd Oaibh 51T
3 &7\ MUTVEL (1964) X, + 27 m=v A Spirula spirule (LINNE) DiEBico
W, SEARR-BER, FEFHERE, ABRBEE»LRY, ERMEEL s Y
AFTABDLDELFA—THDHE EEEHL T B, LvL, 4E, EHELER, Freay
A7 OBFEEERF LR, BREOCHCBEBVFEL, FOoREBCEH VLA
B OB LIt 2MRBELRD LR, & OMREEC O VLT, REBREREVLDT,
FOWMBEELRR TS & L ACFEBTRTOWTEET S,

HHRUOHE
BBELIr 7R a vt 90RE, =2—HV F=TEDX— X 7REOHET=E #
KR X WEEIhic, REORWERTHS (BH - =L, 1978), BI& MO L8k
XBROEMXBRRY 0%, BiiH% 3xbmm Ok X ICYML, f1+v=2—x— IB-
SH (=Afa—=vo=7Y) v78) YA, WIBSHEE2~F 4 v 7 L, KHLE
8 H-450 HoEHENE THRBSIC X 28R L TEBPCH Ui, ZHEBEBOINES
Fix 20kV ©5 %,

BER VRS

PERMVIEM X RIC KPR RIACTHVCERLAD D, BROWHY 1/3 D5 &k
Bixkizhbh T3 (Fig. 1-A), FHEIRTVWSROAE JXER 12mm, & X 4mm,
18 Smm THH, HETIIRRIECCEET B EEV, BB OKEOMRET,
BOB P @ D » THE R T 50 REEDTFET 5 HMOTIRRA A 5\ T, BHRD
BVWEARAEOL D, ZBOMHO/NENEEL T B, 1L IBBCEBINT S L
NTE Do [EORBIIR X X ABIET, 20 K2 W25 LT, PR THIEBL
T3 b oikdEy (Fig. 1-B),

BRONMFEE AT T 2P ZE0EBEMFREDOHHT S WINIBDER o WEHRI LA
BRECHSREHL L5 ThHD, HEMEOHFAET HIRBEANRENFETH 5 D L IIHR
MTH 5, BEIIOBTEM X X 2HE T, ERCHEREENZD bR (Fig. 1-C),
THIREOFAEMALTH 2RROELOWMARC S HMHLTE D, BB OIS L LE
BRTHDZ EERLT5, HHM X SR X - CRBREROMIRSE AR S TcE s b
b, BRBEOMAMI NIV TEOREWRTAHEKBL L BETH S 2 &L B3FH
Shbdo & OMREER, BEAMCES CEWRACEETAEHACSH 5,

EERNBTFEMBICLIBAR b+ rea2va» ORBERCHOMNT 5 RBRESL, 3
AAIGECAREOKEBCH X Wi/ NKE I EHEE > TR IR D ThHd (PL
2-1~3; pl. 4-1); FRODNEEIIZ L CTHEET S LIMEL, AAEFMOBIY 2T
DbAEHL, BETAIDOLEVGIREEL TWb, 20X 5 effkiid, BRA
ROBEEMEDFET HHI TIIHEEIL, Ko TRBRIICTFTCELTFOSLEMAHEL
< % (PL 1-5~6; fig. 2),

WHREED AR LI - T3 BIFEABO/NNKEE BT AEB3 B & 5~10 1 5 H
D, BIRLEVETT IS, ROPTT 10 §ithd s (PL 2-1~2), BEOEEIIRFET,
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B

Fig. 1. A: BB Ui b 70394 7o (x21), B: A omobk X @k, %ol
MBI W 2 T (<10.6), C: A oM X Sk, KA X ik 2 b
AT EEET @R £ T (X17.7)

P T

Fig.2. + 7ua 4 7 0IEE
Kl CHFAET 2MRMEDy  Fig. 8. F7'oa v 4 7ORSREOMERKK, 1: 1343

xRy, ARIZIRERO O FAEL DN A 5722 HERHEE & M 72 - 72 IRBR A 2
i & NIRRT & H B JAOBERIE, 2: 1 OBHIE &R 2 Wil m ke,
#RT 3: BRIR—BEAE, 4: BN, 61 WEREERE.

FIRER 1y IADHEEL H D\ B IEET 5 £ 4R OFRIC X » T EBREbR
Tw5 (Pl 4-83~5), LI/ NPKERMCISCTHRD BT E23E 5 (PL4-3),

WEER A B O TV, FEIRKEE & S LR IR bRV FT T 20 ¢ BT, IRERAS BT
ek 10 githeind, OB, THRORR—BEREBLILK TS, FolEE
E (PL4-6), Fio, BRR—FEREE & XRERE & 72 - T B, F ORI 7 Zeff
TRB bR (Pl 4-6), /NXEDOREDRECAELET 5 BRUREEEIX, & O 2K
FTHRREBO AIKKEORK C HYT5b0E Exbh5 (Fig. 3), MXKEoflEaz 10
BT B #EE SRS bR (PL 4-8~5), ZH/IRKEOTECSWTLRAKTH
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Bo DT EMBL L e ay Ay OBBAMNOERLEREREIL, BRI T
176, RELICRELEZZHEBL Tt E2bNb, 2O ravfrD, F
TR & 7 - 2B BIL = v A » Sepia (Platysepia) esculenta Hoyle o#%&
BERCEET S, PRONIRE D 2 ERREE> i - AR (B, 1977 i
WHDOTHY, e v Ak Th, BREANEZMETIENEF TS LEDL
Nbe b7 aayq s oBRBRAMNTERAEERT 2 DRINEBROAKRDWEEDE N HE 2
LhBD, TOMSCRETAAERKBORVCESEHEER X FENORH oM, FAMKD
FHRIC I » T B EHETE %,

F & B

b e 2 s OERRRONEECEERCEETANMIOBEREER ORI, BE
FETHREREEELEL TV 2. Th D OFERBEIIBREAMIC IS VTHHED LK
EL, WSS REVERT 20 ZOMEBEOEANETHEMFC L 2HEICL - T,
FhboBBERARCEVCINELDR YD, FOBCYLHorbARKEREL, W
ZADOLEVCEEETAZEC I T, 2kt LTHABREETSZ EAHBE LI, 34T
AARMONLBELZHER T 2BAR S 5~10¢ #ifR, 18 10~154 Fitkd v, RFREEDTH
LEERE Lp RS0 BRC L > TECEbLR TV %, ZOREO/NERIL, MREED
FENBELEEB IV - TwBC L EBERD Y, BEBEZER T 2MVCAREDE
WHABHLILb D EEL OI D, BIEFEAIGEVNXKEORIRER T EICEET 5 Bk
&, e ava hORBEAMICBEEBIRREKXCTHEACER IR Tl &
RLTWh, COWEL2 v A 7 ORRACHFETIENROAKBILEXh, BRORH
AT AL TH B ATEEEA

MIE L reavg pOEARREIRCIAIDIVIO=ZE #EK, BERBES
B otclRhd DI v FEKKEEBEERONAGZIELTEL BILBL LT %,

51 B x ®
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Explanation of plate 3

1-3: oIy ZoBBUMIOHRIESEZ R, A0 0fRKE R, 2 HAROGAKE OMRERIC
M E NI NKHAS ZEREE - TERENIZ LD TH S, (1. X64; 2-3. <160)

4: WEMIE AR, RGOS SIS R RS 2 0 5 BERE, BRI, BEE, N

BREN B o T d, (X120)

5-6: I (RE) OFET2HEANEZRT. ZOHS TIIHPREEIZHEEL, Ro THRROEH
IFITITES S 5 2. (X20)
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Explanation of plate 4

1-2: 7o Ty A HiRE %ﬂlmﬁ%}b%*.%‘”‘@fﬁ&”?ﬁ?ﬂﬁﬁﬁﬁﬂ%&a‘:—h BETAMONXE AR, 1T
ERTITTHNCR X2 %, (L. %1505 2. <300)

3-5: HIKH®D I”’,UM»&/)/J\{Z@@Efﬁmi#a ORI, TR e SO/NERD#IZ AT L, 8
I ESS D b, (B, <6005 4. x<T50; 5. <1500)

6: FEICHPRMEE & (178 o I HE oW /NXI O BERE R ORI O W iR L, BR 2 MRT %
BUFEDAINZAY T %, (X1500)
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