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Anatomical Structure of Ctenidium of the Pen Shell Atrina
(Servatrina) lischkeana

Ken-ichi Yamamoto, Akira Araki and Takeshi Handa

Abstract : The structure of the ctenidium of the Pen shell Atrina (Servatrina) lischkeana was
examined. The pen shell provided the structures which were not observed to other bivalve: The ciliated
canal of the mantle through which debris was passed out from the mantle chamber, and the mantle
gland in the supra-branchial cavity. The gill type showed the heterorhabdic pseudolamellibranch:
principal filaments and ordinary filaments were joined by inter-filament connecting membrane, and

principal filaments of inner and outer laminae by the inter-laminar connecting bars.

Key words : Pen shell; ciliated canal of the mantle; heterorhabdic pseudolamellibranch; inter-filament

connecting membrane; inter-laminar connecting bar; mantle gland.
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<, REEETREINBTFAAFDY A T F Pinna japonica,
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schlegeli TERINTWD 'Y, £ T, FEHSIZMHADIT
W - FEERCHRICBI T 2 WH5E 2 0 B LT DA AR Z 15
SHWT, 11 BAHARDL ST FA1 A Mytilus
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TARTABITARATAROT avHA, yaFaudi
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RIWAFTVLHABFTZIARDT 7 < F Sinonovacula
contricta DEKEE 2 S MLz 7,

RIFKTIE, U274 A1 BNRYFHIRDOY 2%
1 5 ¥ Atrina (Servatrina) lischkeana O fiiREIE % f73#09H
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AkO & Eka
HIZKTEOYVIZ Y IV A1 " EFERIC, KDBUNTAIEL
AZKE (10) & KO DERICALE T 2 /M EHEE (PD) 2 5 &
MITEF#7 (MDL) O £ TOMICH I L TWw/z (Fig. 1B).
HREF#RIE, HAKOD S FEAR T (AAM) O A O 7% T8
FTOEMRRICE<S<ESESENTWE, /0T, K4
DD OMHITRDOEIHN S E TR HEoHE <
N T Wz, THEIFIKKIIZ, EHDOIER MT) 134E
WEEMN SR DRI ORRTEE TOMM KT K E <L TN
7z (Fig. 1A), UL, AKINE, SEBEOINEPEEN 5K
DHPD i EB IS THRT 2MEE> Twiz,
T, AKOEHKINE=MATEO—L % BAIES @ DI
AT AT E ETe > TWe, ZOXDIskEENS, U
A T FIFZAKD &K O Z FRHZ RN S LT
Bok&ITD 2 EMAREL 2> T D P2,

HrHB g

PEHGEE (CCM) 13, AR REHRED Lhi> TEEZ
Rk L7=HiEz R, SNEEOEMORIHICH > THE
WREEMN B IEFR (LP i< ) £ TETL TW/= (Fig. 1A, B, D,
F). fifkrz A5 &, ZONMmMTHEE (CL) TEDODN TV
7z (Fig. 2B, G, H). #EHGEESIZAERENICHE F LR E
D L) 7 SV EREEE £ THEEE) TiE A THER DI AT
THEAZES TSI ENHENIIETNTNDS 2,

HERR

SLERR (MG) 13 EFERE D — D DB TR S N Tz
(Figs. 3H; 4A-D), D IIRIZ LA (PAM) DM ( 7K
CHED) IALiE S 2 NIESE (VM) ISR L, SEEE DS Ml
ke (SBC) N Z& Hi7K D A [i] - THETN T W 7= (Figs. 3H; 4A,
D),

WREICHKREZ DT NICH L Tk ZfT> TWhaIREE
DU T I TXEEET DL, AEPRIHIZKODRMNS
RA5ZEMTES, FFELT, AAERIIRE<HKRENS
HTWaRESHEESNS, Lnl, HEROKEENITFH
Th,

EEGEE LR
flEE (CT) IXSMEALEE (OLO) DHEER 2 EfT T B /M il vl 3

BA R (FOC) MHVERD ST W BB (SM) 12235
LT, 7ML T /z (Figs. 3C; 6-1Cb; 6-2Db, E, Fb;
6-3Gb, Hb), #MEALZE S EEPIIHE MV) THEHEL TV
7z (Fig. 7B, D). —J5, 85D S ( JRF1) 7 5 SHE415¢ (PD)
ETOMNE, SMESNTEQRLE & B35 U IR A MR O C %
TR ER (FSM) Z Tk L T 7= (Figs. 3C-G; 5B). Z2H D
SR TS AT OO IR TR ISR E A 35 5% (FFSM) 13 B E WA L
T, S EREMC) & EE(SBC) & {18 5> T 7z (Figs.
3B-G; 5B), LA DREIEATHEAEZKIIME MV) THEE L
TW/= (Fig. 2C)e 2O X DITLT, FMEAED KT, B
i & YRR T R0 C PR N 2 25 (MIC) & SR D [ 2 5
&L 72k 2 K O A9 68 _EPE (SBO) IfE s Tz
(Figs. 2A; 3C-F; 4E-G; 5B),

UL, HK O S8 & T, PNEENEE (ILD) 1
EANMENIESER (FICB) TBA WX EE LT, %R
7 > PN ik B 20 S B L T 7z (Figs. 3D; SA, B, D; 6-1Cb;
6-2Db, E). FMEPNEE & AR E O BT (M, CA) B
750 P i BE 7n 5 B4 T U 7= (Figs. 5B-D; 6-1Cb), it > T,
Z DX T3 EEIT 1| AT/ > Tz (Fig. 6-1B, Cb),
B & BRI SR E TORRMIEETIE, Wi
RIS A PNENEE A TR A WS U THRERD
PNIESLN 5 BEN T W 727, SRR AP 3 K TSR
35 L T /= (Figs. 5B-D; 6-2Db, E), 65T, ZDIX[T
VAR B RS DA (LOC, ROC) 1245 1 48 & /e DNl
(LIC, RIC) iZ 1 & D & §F 3 & T7/x > T Wi (Figs. 5C-D;
6-2Db, E), BIIE < T, WHEENZEIZ NN IEA %5 (FIC)
TNBEBIC B L, S NIRBLIC 2 L T 7z (Figs.
6-2Fb; 6-3Gb, Hb), Ht> T, ZODXRITIZ, ZfDIMEIC
BNVAREFELADONMICE 1 KD AFH4 A TR> T/ (Figs.
6-2Fb; 6-3Gb, Hb),

AT AC O 4 AL BE 4 35 % (FOC), A WNMNIES &R
(FICB) B X UNENEES ##% (FIC) 1E, L T8 FA A1 7,
LTHFA2a° TaAvHA?, raFavifPov
NP EFERIC, 2 THE MV) THH L TWiz (Fig. 7B-D, F,
H), 2T, BEERIWHEHMNIIESGICHET 2 &0
nHETH > /=,

T
fHIEDNIE LA EEL, Z NSO TR (PF) O Z il

[ A5 4 (ICB) THifS L Tl /= (Figs. 8A-C; 9A, B), fill
ERMEERIZL Y FA A VDL THFA a9 THRR
HHENTND, UL, REEOLSTFAH1 I PLT
TFA 230 T, BREEO Y Sy SFERIES T,

nH—
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fEZER RSO ONZE LA EO 2 TOUR (HER)
DOHZEHFEL T2, MUEREEOY Y1, rno
Faufi1 ¥ XY, IAF VA RAF D TIR, U
A TFERILS T, TSRO Z fHE[R] A T
WwLTWS,

BES0EE

Dufour and Beninger’™ 13, —# H3HD D H AR E 2 N
BE LA O H MR D[ & Interlamellar junctions (il 2 R
#%) Tiifs L Tl % Homorhabdic filibranch, % &4EEED
TR D & B RS TR U, B L WSRO 2
W E D H D ZH ¥ (Ciliated spurs) T f5 L T W %
Heterorhabdic filibranch, % U 72 @R D % Interlamellar
junctions (& AE) TE A L T W % Homorhabdic
culamellibranch, NEE & 4520 T % O M 2 G GE B ERS T
HAE L, B L 2R O M 2 SURRER TEME L TWnD
Heterorhabdic pseudolamellibranch @ 4 D DI 531F T B,
US4 IFOMER, 7aAv A", vaFaviq,
IR, RHF PR RAF D LEBRIC, EMREH
TARDHEMA (OF) 2 ML LT, BAILMEER>T
V7= (Figs. 10A, D, E; 11A-C; 12B; 15A-D), L/ L, 7 3%
HAD, raFaviq VoI R? EREST, Himo—
ORI HF P oA FRAF Y LRBRICEMR EH
R DB K O R OBIAE IR U 7z (iR
FEHE (FCM) THilE X 1T /= (Figs. 10D, E; 11Ab, Bb; 12B;
15Ab, Bb, Cb, Db)e NSO ENS, U T HATFD
fi1%, Homorhabdic filibranch #iE D L 5 FA1 HA1 VLA
SHF 1 > a9 P X U Heterorhabdic filibranch #3& D 7 1
YHA?, soFaufq¥ex? LB D, IHF D
A & R HF " &[F Kk D Heterorhabdic pseudolamellibranch
WEZRT ZENP SN TH 5.

EREDME

il (CA) OEBALIE, ABNERIR (ABV) & HIfllE Ik (EBV)
BRI A THERE L TWiz (Fig. 8B, C)e AfFRIRD 5
I3 MR TER AL M (ICV) A% 2 AN LT, 1 DIdsh el
SRBE D HAR & R T B A BN SE L BT E S (VAO) A,
1 DV PN PR 5 D F 8 7 #6372 PN PN S R A A 1f
(VAI) NIECNT W7z (Figs. 8A-C; 9A), 15 DOFEE L&
513, WSRO EETT B HMRME (VOF) BXLUE
B D H 2 EFTT 2 FRIME (VPF) 230 LT, fiZED
HE AR D SE 0 1AL S % B (FG) N[> TIHEU Tz,
wH, BIEEONEE LA TED EHDR O M & RS L T S e

MRS (ICB) O 1, fEZEREAS BRI (VICB) 23 ELT
LT, WNHEESSED FE RN O 2 #ES L Tz (Figs.
10D; 11Aa, Ab, Ba, Ca, Cb), F 7z, fXRHIELE (FCM) X
TR OBEHEE T, O O 2R VIR R S i
(VFCM) & 755 T 7= (Figs. 11Cb; 13A-E; 16B-D; 17A-D),
BYETETIAYHA T, 7O0FauHaVovRY LR
BRI, B RERGE L (VFG) M HEE L T W /= (Figs. 9C;
10B, C; 14F; 15Ca). BWIEMEEME L, PEENSE & 510
SEEDE MR IME & O FERIME VER U T (Figs.
16B, D; 17A-D), BWIHEE M 51, NHESFZE & S48
NEEDH BRI & EEURME 200 U TRECT, Wi
VA A A E L TS HEFIR (EBV) ICHEKS L T/,

INSOBENS  ETOMREEHERT S ERDLS
1278 %, MWL, AMEEIRA © MESERTEAS i 2 48 m L T,
INBEINEE & fEE 9 2 NN BEERREE M & 2 Widsh st
R MEE T D AMEAEIERIOE M N, 2 S OfftE
M 5 FHURIME B X OEIRME NI L THERE
Wil U2, BYIREHENE NRAL TRET %, &,
AR D & 2 AT, FMRMNE D K O IR N E
% A5 MR D — NI HR A I M NRA L TRE L
TR EMRINE B L OFEMHRNENRE D, ZDOLDITHE
RIEEAE RIS, NS —HORNZER DR L TEM#EA
M- TN b, £, FHEURIMAS 2 EEEEHE R M &
A U 72T, NEED D WIS EDO ERINE 2 fin
TEZIMRO—EE % BT 5 ENTNDIED %
WIINED FECRME NS L TR, ZoOR, fR
ERE I E TR A L 72 W R IE O ik o —# S F%R
M 2R H U CRO A2 E179 2 EMRMmE N SR LT
Hih s,

BYIFBOEITIE, WENIED 2 WSS ZE D TR
M & ER M D S O IR BYIEREE S TIREG Lz
%, WEESEED 2 WIZFMENEED EMRME & R e
NEFRHT D, ZOFM UM, — M5 R
MENRAL TEA LERIC, RERIME & RIS~
EWHET D, DX DITHURHERE I, s —E
FNZEREOEL THEFIRNE 25, ZHTAT, %k
RS I CHERE L 22 il &3 U THHEE IR~ & B D
X DT %,

EREBELRYE

FHERP K OE MRITATHE ATRTEE (FCL) TEbN, ]
IS (LCL) % fif 2 TW /= (Fig. 12E),

S EEALEE D I ERITIE A B A BEEL S (BTO) 2%, NEEN
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LEDQ IV NN SESL IR (BTT) 2%, PRSI GE & AL N
ZIENAMEE AL NBEFLECHE (BTL) Rk N T
U7z (Figs. 6-2Db, Fb; 6-3Gb; 8A-C; 9A), #iki4ZzH % &,
TNSOERFEIT AV, raFavlivq e R?
LRk, WETEbDN TV,

£ (FG) 134 A8 5E O R A 58 2 13 1R U ig IR
IZHERE L TW /= (Figs. 3A; 8A, B; 9A-C; 10B, C; 14A-F), #
MigrEsE, BMITaYHC7, yaFaufq?
RN EFRIC, SEEENIEDFERASMUD S < JE
MU TaEm#cEig L, RESRAVERR DN 5 &Yk
ICHEAE U M T, RmAEE TE DN T W (Figs. 8C;
15Ab, Bb; 16A-D; 17A-D),

HE () A O 3
EOoGHN

=55

BEFP (LP) 138 (FT) 2 FDICEAMBITMHE L Tz
(Figs. 1A; 18A-C). LA DERIINEE &SRO iz g
F# (LUL, RUL) & FE# (LLL, RLL) THeA T, MEZED S
&2\ F kD7 &8 o Tz (Figs. 1A; 18C-E), EEF &
TBI O G HIZ ML O # (LOG) &Rk L T /= (Figs.
6-4Kb; 18E). UL C17#IL, MREED SRS SEEL R, AR
TR, WOMISANEERREO G 3 ADLKRE, BX
UCNEE LN EDEE 2 AD &Yk & HEifE L Tz (Fig
18B, C)o KWT, IO EFOE (L) DGR
TN TV DAL (POG) N\ & #7585 Tz (Figs. 18E;
19D). IEAL I IEL D 58 O HOITALE T S [ (0A) N
L3725 TW/= (Figs. 18C-E; 19D), fiktsz s &, EH,
IR OB X SEA D EONEE, & THETEDN T,
7= (Fig. 19B, C, E-G),

INSOBRNS, MTHEL Z BBk % 1 X THER
REREROX D ITHERR L7z, o M HE EFBRIC, EMR
&R DO IR (LCL) THERM Z @i d 2Kk 2z 2

L, /K OBER T %2 &SRO TERL THItT 2.,
U2 RBRI 1Y, — DI EMROFTEE (FCL) THZEED

A, —DIRWHROMRE TRDEAER P, &

S & B TR AN MEAE Y, EfMEEREL TH
ETHATHERT S, ZO&E, BRAKBOKENDHE
ENEHEECRKERRFOEINZHEIE, A OFEN
BElENdic, BRoMETINS &2, ﬂﬁ(%#%fﬁﬂ
HO WA THIRICU, #EE L TERDOIANPEHET 2,
Pr S N B 2 R U TR DA S 1
%, LinL, KEOBEMO —HIZEROMEEZEEL T
WAL OFEANEETN, OFXFTEATHAET 2, 2hs —
DB O 2 THREEE T o Tnd 7%,

C 2

U ry4 o FOMEZERNZ, U Ty 1o FidMm
DMHARAEShAWELE LT, AEBIIIINEENIC
V&N Uz 8 a3 520 o mig 20 A, KO [
WA ER A TV, MEIENE S ED LR DR
% SRR ES R T U, BB L 2 EAR S W ADROM B
KU H AR D[] % BRI RS T U 72 Heterorhabdic
pseudolamellibranch #i&E % 7R U 72,
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Short forms used in the figures

AAM, anterior adductor muscle AT PH 7
ABYV, afferent branchial vein ABEER IR
AN, anus AT
BC, branchial cavity il e

BTI, based ciliated tract of inner lamina of inner ctenidium

PR PR B T e

BTL, based ciliated tract of inner and outer laminae of ctenidia
PSMIR A PN B L TG

BTO, based ciliated tract of outer lamina of outer ctenidium

SO SEIL T
BY, byssus JEP
CCM, ciliated canal of the mantle through which debris is passed
out from the mantle chamber PEH
CL, cilium e
CT, ctenidium i
DD, digestive diverticula F I A
EBY, efferent branchial vein HiARERIR
EO, exhalent orifice Hi7K
FCL, frontal cilia IES S
FCM, inter-filament connecting membrane 8 X T L A

FFSM, fused border of front part of suspensory membrane

KR TR AT S 2 A ik

FG, food groove Wi
FIC, fused border of inner laminae of inner ctenidia
RN EE & A
FICB, fused border of inner laminae of inner ctenidia of both
sides A NBINEE S %
FOC, fused border of outer lamina of outer ctenidium
SMIBANSE G AE B
FSM, front part of suspensory membrane SRTEHE AR
FT, foot Js
ICB, inter-laminar connecting bar MR SE [ s R
ICV, inter-laminar connecting vessel R R
ILI, inner lamina of inner ctenidium PRI PN 3
ILM, inter lamella of mantle margin VBN R NEE
ILO, inner lamina of outer ctenidium AN ZE
10, inhalent orifice AZkO
L, lip =
LCL, lateral cilia i Es
LIC, left inner ctenidium HENEE
LLL, left lower lip ETET

LOC, left outer ctenidium FEAL
LOG, lateral oral groove AL 1
LP, labial palp =5
LUL, left upper lip IR=51
MC, mantle cavity SV EIE
MDL, mid-dorsal line TR L AR
MG, mantle gland SLEHR
MLM, middle lamella of mantle margin BN EE
MT, mantle £
MV, microvilli e
OA, oral aperture H
OF, ordinary filament R
OLI, outer lamina of inner ctenidium Nl AL 52
OLM, outer lamella of mantle margin HNEMRINE
OLO, outer lamina of outer ctenidium A s 5
PAM, posterior adductor muscle TEPR7E A
PD, pallial fold Sh B
PF, principal filament F R
POG, proximal oral groove R A NP
RIC, right inner ctenidium HiN i
RLL, right lower lip g
ROC, right outer ctenidium PEEAN i
RUL, right upper lip 5 EER
SBC, supra-branchial cavity il [ fe
SM, suspensory membrane SR fi5E

VAL longitudinal vessel running along the base of inner lamina

of inner ctenidium AL PN B2 T O A I
VAO, longitudinal vessel running along the base of outer lamina
of outer ctenidium SRS BEEL R AE A 1

VFCM, vessel of inter-filament connecting membrane

L T R S o

VEG, vessel of food groove BWRHEE
VICB, vessel of inter-laminar connecting bar

R R R 1l
VM, visceral mass P BE
VOF, vessel of ordinary filament R
VPF, vessel of principal filament R ik
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Fig. 1. Ventral side views of the soft part of the Pen shell Atrina (Servatrina) lischkeana. A, The whole soft part; B-E, Notice the
ciliated canal of the mantle through which debris is passed out the mantle chamber (CCM); F, The labial palp of which
foot is cut off. Bar in E = 100 pm, and bars in other = 1 mm.
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Fig. 2. Vertical section of the soft part near the site of the pallial fold of the Pen shell. Vertical red line in the upper left small
figure shows the plane of section corresponding to figure A. B-G, magnified the parts of B-G in A. Azan staining. Bar in A
=1 mm, and bars in B-G = 100 pm.
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Fig. 3. Ventral views of the soft part near the site of the pallial fold of the Pen shell. A, Notice the fused border of front part of
suspensory membrane; B-F, The fused border of front part of suspensory membrane separates into two; G and H, The
exhalant orifice and the supra-branchial cavity; Arrows in B-G indicate the boundary of the ctenidium and the fused border
of front part of suspensory membrane. Bars = 1 cm.
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Fig. 4. Sections of the mantle gland of the Pen shell. Diagonal and vertical red lines in the left small figure show the planes of
section corresponding to A-G figures. B-D show the magnified parts of A. Azan staining. Bars in A and E-G = 1 mm, and
bars in B-D = 100 pm.
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Fig. 5. Ventral views of the ctenidia of the Pen shell. A, The ventral view of the ctenidia; B, the abfrontal view of the ctenidia
pulled apart; C and D, Notice the supra-branchial cavity and the ctenidia. Bars in A-C = 1 cm, and bar in D = 1 mm.
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Fig. 6-1. Vertical sections of the ctenidia between the pallial fold and the posterior adductor muscle of the Pen shell. Vertical red
lines in the left small figure show the planes of section corresponding to A-C figures. Ab and Cb are extended figures of
Aa and Ca, respectively. Azan staining. Bars = 1 mm.
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Fig. 6-2. Vertical sections of the ctenidia between the posterior adductor muscle and the visceral mass of the Pen shell. Vertical
red lines in the central small figure show the planes of section corresponding to Da-Fa figures. Db and Fb are extended
figures of Da and Fb, respectively. Azan staining. Bars = 1 mm.
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Fig. 6-3. Vertical sections of the ctenidia at the visceral mass of the Pen shell. Vertical red lines in the lower left small figure show
the planes of section corresponding to G and H figures. Gb and Hb are extended figures of Ga and Ha, respectively.
Azan staining. Bars = 1 mm.
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Fig. 6-4. Vertical sections of the ctenidia near the site of the labial palp of the Pen shell. Vertical red lines in the middle small
figure show the planes of section corresponding to I-L figures. Ib and Kb are extended figure of Ia and Ka, respectively.
Azan staining. Bars in la and Ka = 1 mm, and bars in Ib, J, Kb and L= 100 pm.
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Fig. 7.
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Vertical sections of the ctenidia near the site of the visceral mass of the Pen shell. Vertical red lines in the middle
small figure show the planes of section corresponding to A, E and G figures. B-D are extended the parts of B-D in A,
respectively, and F the part of F in E and H the part of H in G. B and D, Notice the fused border of outer lamina of outer
ctenidium; C and F, Notice the fused border of inner laminae of inner ctenidia of both sides; H, Notice the fused border of
inner laminae of inner ctenidia. Azan staining. Bars in A and E = 1 mm, and bars in other = 100 pm.
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Fig. 8. Vertical views and section of the ctenidium of the Pen shell. A and B, Parts of the ctenidium; C, Ctenidium section dyed
with the Azan. Bars = 100 um.
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Fig. 9. Vertical views of the ctenidium parts of the Pen shell. A and B, Notice the inter-laminar connecting bar of ctenidium; C,
The inside view after removal of one side of laminae. Bars = 1 mm.
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Fig. 10. The ctenidium lamina of the Pen shell. A, Surface of the lamina; B and C, The inside views of the laminae after removal
of one side of laminae; D and E, Cross sections of the ctenidium lamina. Bars = 100 pm.
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Fig. 11.  Cross sections of the lamina of the Pen shell. Vertical red line in the middle left small figure shows the plane of section.
Ab, Bb and Cb are extended figures of Aa, Ba and Ca, respectively. Azan staining. Bar in Ca = 1 mm, and bars in other =
100 pm.
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Fig. 12.  Cross sections of the lamina of the Pen shell. B-E are magnified A. Azan staining. Bar in A =1 mm, and bars in B-E =
100 pm.
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Fig. 13.  Vertical and horizontal sections of the lamina of the Pen shell. A and B, Vertical sections; C-E, Horizontal sections. Azan
staining. Bars = 100 pm.
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Fig. 14. Food groove of the Pen shell. A and B, Vertical views of the food groove surface; C, Oblique section of the food groove;
D, Cross section of the food groove; E, Vertical section of the food groove; F, The inside view of the food groove after
removal of one side of laminae. Bar in A= 100 £ m, and bars in B-F = 10 pm.
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Fig. 15. Cross sections of the distal portions of the laminae of the Pen shell. Vertical red lines in the left small figures show the
planes of the respective distal portions of the laminae. Ab, Bb, Cb and Db are extended figures of Aa, Ba, Ca and Da,
respectively. Azan staining. Bars in Aa, Ba, Ca and Da = 1 mm, and bars in Ab, Bb, Cb and Db = 100 um.
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Fig. 16. Vertical section of the food groove of the Pen shell. Horizontal red line in the upper small figure shows the plane of the
distal portion of the laminae. B and C are extended figure of A. A, Right ctenidium; B, Right outer ctenidium; C, Right
inner ctenidium; D, left ctenidium. Azan staining. Bar in A = 1 mm, and bars in B-D = 100 pm.
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Fig. 17.  Vertical sections of the food groove of the Pen shell. Azan staining. Bars = 100 pm.
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Fig. 18. The labial palp of the Pen shell. A and D, Right side view of the labial palp; B, Ventral view of the labial palp; C, Ventral
view of the labial palp after removal of the foot; E, Inside view of the labial palp. Bars in A-C =1 cm, and bars in D and
E=1mm.
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Fig. 19. Vertical and oblique sections of the labial palp of the Pen shell. Vertical and oblique red lines in the middle left small
figure show the planes of section corresponding to figure A and D. Figures A and D are extended to B and C, and to E-G,
respectively. Azan staining. Bars in A and D = 1 mm, and bars in other = 100 pm.



