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Warker' (1937) @7 AV HEF T LY
Gryllsblatta campodeiformis 13 9 BB
EI50, O 1 ERICER LIRS 1
ETELIEBILEEPELTH S,
BEOCLAXREN 0T LY Galloisiana
nipponensis OETEFLE S MNCT 5 DR
HiERiD S FEBEESRY T, SERT
=& LTHBOHDTERENBLDTRHBH
BEREERR, HEEER, SRR, (L
FRAEFRGETRES N 07 4 v OED
EIRERSIC DO TG T B,

FHET 12°C;chid Ho7asvhE#o
ESEHRE) KB U3 Mu 7LV 7 A~9
A&t 2 of50H%0 9 A~1181K
RRER A, BETEH 1 AR, HIEH2
PHELLREFBEE SN
FETNICREMER O LKIOEEL S (E
PRI AO00 R fTRehbh, P NI NS
20ME AR 5 ~108 TEART 6N B, Lk

1. An example of oviposition by a female

HEEINE 1 EIFRY 5 {5 10 H KR cilnl
CHEShHh, 20EETE 6B JUKBE
P 1458 CH -/ B 1),

BiE (158D O%ESTH T SO
2160~ 180HTHB L EEMELL (L
BE1979), LA Lo OB — K RE
T BINILHED 5 Db THTH-Trhicid 1 4
5 A BTk 500057 (£2).T
NOOINIARTTIIKRIEE LT B EEZ BNB
BEDAF — VOO TREE DO,

OO Y 2~ v g YR &I
AONBETTHEL IPBEREENTHA L
NEGHAMBEEELND (E2), COBR
BHBEICEREA NI TR 0T &
UTREENE  OMBIERCEET S (7
AL 25, FHR, BRL OO TIIIBM T
BoERrds B3). SHREEEEEZTH
BRERLTTE - TO{FETH S,

2. Bgg period in several instanses

Time of ovip. Date of ovip. No. of eggs Brood Egg period (month)
L Apr. 2~ 10 19 A 5.3 - 5.6
2 May. 1- 5 22 B 5.0 - 6.3
3 May.21- 24 27 c 9.5 ~14.0
4 Jun, 20—~ 30 37 D 12.0 ~16.0
5 Jul.z27- 1l.Aug, 16 E 9.0 ~18.0
6 Aug.28- 13.Sep. 24
Total 145
3. Egg period of G,ndipponensis attained in various habitat
C D T K Total C: Chichibu
No,of eggs 66 128 93 17 304 D: Daibosatsu
No.of hatched:-
less than 7 months 29 6 - 0 0 35 T: Tanzawa
more than 7 months 6 2 8 5 31 c s .
No.of died eggs 0 0 ) 0 ) K: Kirizumi
Others 31 120 73 12 236
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Pl bR £ ORT CIRBEENEO ERIT

DI ->TBY, Lichi- TElakEidonEpE
B TO3, FlatRicati/iz KB o
B, 20kE SoRcEEREML L
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m BROKREORNEHEESCERIE T
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Sl BB ERT L&, NETO/NE DR
Bl SRRl AT 3 &, BETHD,
PlaE ST (R ERT, IIW
BREEEET ISATAA2BO LR MG
B, choREhFhIpEEEORAED £
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LBbN D, IRRERTER TRk, A
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DPHETHSICEE LR 54 Hans &,
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HE O EORSKFE R B LUCTHYFEKR
LBV, ¥ o4 7Y Camponotus japo-
nicus OHAF] (108) OBEBEDOIE/NED
HEENBSC L THREL, COBEHOR
HFEZFL I (T0em % 120 zgm) &

PEETHA SO TOININEBN ORI

FEAHONINT &, R4 v
FHNEN S ST RRE Do € v MREEHS
HoNB T L, PERELERS LTHED
&, ThEABEBEORERBICHILTE
DIRE/NE & BRI S ZRBFD Sh
BT &, BEEHL ML, 20K, L
nefE UREBRME oS L UL THROIME
NEZBIRICKDEEL, W>hr0HA%E
Bl OTHET B,

ORI EER 0.9 am, BX8um BB
BoERETHE -, ZO0d3Blicy £y
—4, I baAVETHELND, TOFRED
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A O LS b 5, KEMAFHOR
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bARETH 5, MHBLFNEHE,SEDNA
« RNAZSATOAARRESEDICEZ S
n5, NN REMEESDOME IR
AR, BEEE,OEEEHET
& 5, HMLENEREERL Chi2XRHT 5

2, FEREREY D OEL—EL Tl &,
TRTHIEIE FERL O, —HIIREM
b ok DT EnkbOTRELD, BER
BHisABEN, ARERIBBERT LR,
A ic il EESHEBERASBA S, IR
IR BRERA LN,

KEMEOKEEL L KBIC, Hekicy
BESHREL, BMOREL TS, &4
WY RIETEBODN Ad#H SN 5 5,
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REEX - BBET (B FEETETRENFEE - —HERE QAR ETHANEED

#H T b =R O D
ffadt s z o El %, HBEN
BlEL, BRI B K UMM
BEEENT X - THANT
L N EE (K2R

g i 2 54 B (stage
7~8) kBT, Wi
DY 2iA Sz, € DI
BWicid, sRPTOMRPEOKN
FIMEIEE I NI, BOK
FXRELLANBLLEB2EE
DHEBBEAELTVAEEHTH
> t, DR, Z OMEID S
HMUsET, TRERICHIS
LR LN MBI PTT A DA
B, BhHNE, 7eEenT
N H = ORI TREDITA
5#15 cumulus posterior iCdh 72
ARSI T » 72 (stage
9~10), €5 LTIHREhREEO
A E L -T0 L, BB
B 5k (tage 100D, X5,
MRS EREL, OUTOE,
PRagrh il oo AR i, TEHS
TRETE GRS i fkis - ¢, MR
DOBIRIMBE T LI 7
(stagel1~12),

2. E B

BAM (1966) ik - T, &
BHRMORBLEER T L, BMakiclL
T, FOWHRPMSVIEbhhbbd, i
BEErcl, BELE 25T 2LEHRKCE
5T &, ROKRH DA %R & %5 RIET
BT B EDbh-Th 3, %< TuBiA
L, BAL /-,

Ca? free #/K1LE THIIAMREESE B L,
stage 7 CTOMETY, HERAEET, Miat
B 2T x, EEWSHEL, stage 8TD
BN X - T, R Je oM fasinsEL s,

Histological features of the horseshoe crab,
Tachypleus tridentatus.

A : anterior part, P : posterior part.
Arrows show the central portion of germ disc
before stage 10, that is, the posterior end
of embryonic area after stage 11.

Scale : 200 um.
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P bofEREy, REPREBO ML,
RHBicE, HIThH->Th, ek
BN DY, BREESEL
&, 2O BIRMEDRFTEHO BRI S L
TWbEEZOND, ThHoDWHE, BLY
BORHITR LIchi@ e 5F A, Mrhdulf
DAL i, BREBYCREEHYICH N D
HAESRHINE, Db D, BB ST

ks o5E -

W EEbND,

*6__



DA IDNBREERBEOBREAR F 21 BERESEIVETTERN

BEE—B CGEFK-RBEL-IBR)

BIERIC S| & KX, A4 2 OFERTER,
IR EE 5 & DR T AR IC B L - B i e
DOEABEL, 5% S SIiGBKkT ~N&RE
RERE L7, SEMEohBai i e Frk
Thb,

1. A DT ICHE S IRERE OTIRE AL

PE N ER DI JIAHAaiE 3, AR AR
WTHOBMBEBEEZEL TBD, ChdE
VIR R ic B LTV B (Miva, 1978),
FEFORAL L BICIEROBENENL T
SEREEDTER S N 3 53, MEEERS LI
OB L, FEBOMIEE I AR DELE
EHEHE 3, CORRIFEOHHEIBE
HIICEAE Th 5, nEHP TR N SDERIG
NS T35, ARMREICHEMSEAT
BERICII O BRI 5 cf. BH-RJE, 1978),

2. oA F T AIRAE o BRI RE O IR

%=

SEN IR U7 SR (IR R B 1 B
50, —EIIIINICERE L, RicIPEME
icsbd 5, BETE L UIREBREED
SEG A BG MEE i i3S BOMNEH R

o b (Fig. D, RE 250 EKED -

e fE i IS E MaE B REL, 2D
W RS BRI EEAE L TV 5 (Fig2),

3. PREMNRE O ERK

BgMmE I RAL 1208, REHR
WEATIS A RIS S U - i & o A I il
ESER S TIREEM L 120, NEOHE
HREWEZRIPEABETXE S NT 05, B
NTIPRCHBE L T -DERIR TDOEIKR
IR D NANCE: LT O, IF PHREOF
BRICBMTX VD, FoEEOME DB
WERRIBIHN IO 20 LEET, BES
R DIEE & B S DIC R > T B, §iC
D> SlEE 2IPEHE| DRI, Thods
RUIOMBEMPEE 505, 2o EREITE
B LD EARL & LTER S 15 IREL
MBI RERT T3 Z= RS {12 B,

Do X5 1pERECHET 205 L0
MICERE T 545 B A T O BRI E O 8 5%
EREOBEIEED, BEHEIEZ LV OITH
DEICEHE L TE U b0, BEEICELSA
AL SO I35 BRGT 2 BT 2 HEED—
DTHA D,

Electron micrographs of cleavage nuclei with cytoplasmic envelope in the

same egg. Scale : 1 um.

1. Nuclei entering into the periplasm.

2. Nuclei remaining in the yolk.

er rough-surfaced endoplasmic reticulum, m mitochondria, n nucleus.
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bih b, FEES I (Sharov, B3 ITRWT,
TEZHHICA OhAFEERIC L 25hB L
g E —BRoTERERICA SN ARET
WYt hig FRERORERE S X 3K
B b v B8 (Tschuproff,’03: Ando’62)
R B0 LERICEREsh, BhodiiE
RERKBLB LS FCSAREREA LS
AV /33y LB EBBTHSERT
Ho, =opg LERESE, THE=ZSHLE
BWERICHD 25 EREROBEEAEZ S
kT, BieHLVHEREEL 3 EEbNhS,
LTk 4 ¥/ 3 Pedetontus unimaculatus
Macuina OB FREBEEAHE LD T
HEL, hoRRoEh B LEE TS,

BEHR-EE 1/ TEPE FRER
it S SRR BLIcA B RE T
BHOHN TS, F9RCINEMIRNESRSD
RTHIEL, BRIE - NNIOMRSS b %,
ZN0OHRITIMEL B~ BE L2 iR
LEADREITIIV, #REL TOEFIRD
b oS (27070 pEkEhs, W
DOHEEI & hipgdRichBRESECH )
DEEFRDBAEL, EBES 7o v 7 ik HE s
NAEMI, 7 Y7 POMBEEESRSHAH
L, FEIRFCIREMCH E - IR
HROBICHERE L S i BRI « /N DA
ST B, 0k, ORE -/NMIOMIED
EEE~OEE, 7 )7 rO—HOMBED
NEERBICR - BN HETD, TOBE,
FE FEBER SN0 TH B, Thoodh

1% E oMt £ oME TERADREETN,
LREXDECHETER S 1D L9115,
2N T NRERSh I ERETEONSD, %
D% bkt Lhlg FRR o Efriciis 5, A
v/ I0HB ERRFOSEILIZY FARL
BRI LhEksh, O IMRRZ2O
JERRic B5 Lisw,

4 ¥/ 3TcohG FRESA O IR EM O
SR rELY (Jura,' 66) &3 (Sharov,
*63; Woodland, '57) & o oy [ #4562 ER A
Re, THOL, WETRABE LRI YT
N OBIEOAIC LD ERS 0B M, BETH
70 7 ML BIPENICE £ 2O
DEBOBBHO AL VRSN, v/
IobBEFREFrOmBEALNSE TRAT
BRI E, 1 ¥/ I TRBBERR A
T B 0 EERkICE O 2EICh DINE
MEOACHETEH, >3 b ryRIZHD
TUETR L 7o ic Db « AL PARR o 1458 .85
TEHELEBBESNTEBY, R EsY
c 4 v LRRSNBPE ERIER D K
DEBR RIS N BRI B A~ O
BEMFREREEEL S5, CCTEHTN
o kit 4y o ERERICEEL
O - PRGBS Lt b0 o, O
KRWTY s FEBRIR OH B4R ENE
i b R TERRD RSB - bEX S B
RIEDHNE « HEIED ONBELETH 5,

BEfTomRT, Bhoblg LRIk
Bivar—y3i—FlRaE OS5 REHHE
DFRFIWEZ o5, SEIOEERE,L 4 v
/2 OB FRIERIZC ORFIOPT b L
&Y IEDICRBIAEBT RIIADTE
WEZ LB,



TS5A T UFH Panorpa pryeri Maciacuran (BR¥EH) OHBEREK

BAEX  -RE # GEAKFEDPFEVAN - BEXEERERE Y5 )

T IAT VY TH Panorpa pryeri DIET 5 £
WE N, FAEERAHD, B HvIv—
TD-D2EEZ LNTNED, T ORTHE
EWorr (1961) D P.communis O R FFtk
GRFER) OfMCiE, P. pryeri O ¥1HE Fe4k
{Anpo 1960, 1973) LB ROMETIAE (Anpo
& Svzukr 1977) LTSN THIW,

Fr i, BEEBHOW L 2hOBODLE
FREBEPRITT AT - T 50, SEOHE
Tk, P pryeri OHBERICOVTRNE,

<#ER> (VTG BREOR R BN 60
hrs (P pryeri ®IPEAIL, 21°CT 150—60hrs)
Iish s, MO RIc O OMA BEL,
1 &[] ke icha ASRER N i b IBIRUEN 10 75 5 4
R b athe 5, OMORAEED, 20D
B OME & D A ~BET B 1 D Y
RrEigs,

QAT BRE O « EEINHE60hrs DR
TGO EBII B D SHIH NG 100pm &
IEELTED, METOES» 5 LMRE S
B OBEMMES N D, TR L 62hrstHb
LI AL IAYD, 64hrs K155 LIFk
ALFSMaRR I 75 2 834 s SR IR BT 72 5 JRa
DA IRYD %, EEIRTAT0 hrs 1272 % & BLFY
MR Szt b, 20 Fic 1 Eoh g
DY, FIFKE-> THETS IOy R

Mid-gut formation of Panorpa pryeri

I8 %, BEPNET2 hrs 1078 5 EALPIREE I 3
B (BHOXERED 1357911
MiE) D= eF-FRESHELLTL 5,
(3} N IR o thIGTERR © BEINRT2 hrs Tl
BiARBEEED Y K, BRSO
T, BHTBEEREEO YRR, B8
o0 %, REER ER-EEGRECE I
Z- TR LTV %, FEIIRS4hrs THIRD
HBEEEOY RV, EI~4EHOHID
TS L, ORE» SILPIREE % ok L /o
IH/DY Ry &85, WICLDY K205
DOEEE S BB E IR, ReEthiRiE 2
hABIBChBREOET L %24 28 KR
RIRT %, EEI 108hrs T Fp IS EEG &
SICIR% R, IE IR O IR A s R
DR 85, —F, BEEhRED,
COEPORA 2B S, BMTREEODHE
(EEINTR 116 hrs) iTrp BB R B IR O A%
SR, WTFoEREsicy, B0
THTHHEBEESEA L, hBRERKE
%, PEURTE 140hrsic 755 &, HBHE LD
BAMREE Bbh 2 Mz LR de RS
1, Fric FEROBWERAIT, X0£<
Rohd, BETCE 2 & ERMEEPE
&E©, BrEoNMEMROH, 14¢gHod
D&, BREEBIKIZS, :

1.60hr, 2.72hr, 3.ca.l00hr, 4.116hr, 5.ca.130hr after oviposition. amrjanterior mid-gut rudiment,
nmg;mid-gut, mrimid-gut rudiment, mt;Malpighian tubule, pd;proctodaeum, pmr;posterior mid-gut ru-

diment, sd;stomodaeum.
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FEMK (ARAFEGEZER

HWE (3 Palaeoptera & Neoptera i 1
Hh, #%EILESicPolyneoptera,Paraneopt -
era % LC Oligoneoptera ithig 65hs, 74
3 v < H Thysanoptera [ B#iz b AicE L,
Paraneopteralt 383 C & i—ficithi
TW B, T O Paraneoptera GEFHEEL) 138
W +»# 5 H Psocoptera, /Y5 3 HMallo-
phaga, ¥ 7 3 H Anoplura, 7# 39 < H
Thysanoptera, Z3UcE#EO Homoptera &
Heteroptera %4 <5, ZO6EH HHEHIZXS
{t Psocopteroid & Hemipteroid ssfr bt
54 BT EBE S, B 3 F % Psocopteroid
ELTEEDB LRI TORGITNRL,
5t 2%&% Hemipteroid £ 35 L b@m% &
72780, UL, Thysanopteraks % Dfafhic
X OERTH B OOTHIEELD B,
COKHIEERIT, BB - YDA EHTERE
PNERFES O LB i LB\ b D%E
BIc L5 bDT, PERPRTRED LRI
Thh Tz,

&b, v /AXT7TY I 9= Bactridothrips
brevitubus CEBOEBREORLKERT 24
BAIT18 57D T, Thab&iclL T Para-
neoptera DD 5 B /HH LB L TH I,

Mg, Wo L CHEIEE (Characters)
Ohhs, By~ TOBEIESSHLL
Bdo, 1#dtaxon (—a) HoHEELED
HERET A HANSE SN TORRNSD, %
LT, 6taxait & LBTH B OEHE O
LA, HEREBIKE -, T SDIEE
KOWTOREAEES 4 2 ~3 DERICHOT A
orB,H50 3 AorBorC& coded 54 Table
10X 2135, (ABCIRERZIEH)

L DFROFHHSHEICE NFND taxa HIEIC

FHHETSHcode ZEFTH T Ltk - TTable
2p.230 Mk EN B, ThohEDEDHY
NEEINS, )

1. 7H¥F3v-HRF»9 7 HIKEGIRL,

WATHEREERTHY, ~VF 3, ¥
7 I BhoikPPEN,

2. TYIv~HRMoOH HHEHEELT
VIR E OB A i 2 B - THD, Psoco-
pteroid, Hemipteroid O Wb S S5
LTWa E3icBbnsg,

BHESTHENT - B2 w2 Ebh 3
Hemiptera T& %, MRAEA+0THO, *
1z, ThZhOHOMEIHT LbZDOE%E
RETZLOTRVCELER TS E, SH
DR THHREICREBRA RO B T & i
T X 134 - 7o b3, Psocopteroid, Hemipteroid
EBFFC Thysanopteroid % & (Pesson,
1951 78 &) WZARbOLEBbhb,

£

s 5 _ 5 o B

€ 5 § 3 5 &8

§ § 3 ;& 8

538§ g &

[
Ovary type A4 A A B C C
Ovaricle number A A A B C ¢
Micropyle A B B £ A A4
Symbiont A B ¢ B ¢ B
Oosome A A A B A A
Cleavage center 4 4 B ¢ B 4
Cleavage synchrony A 8B B ¢ B B
Migration period A B B 4 ¢ ¢
Energid distributicn 4 B B A B B
Yolk cell formation A B B ¢ ¢ ¢
Yolk cleavage A B B 4 A A
Ventral plate form A A A B B B
Germ~band type A B B A c
Germ-band posture A 4 A B U
Inner layer formation A B 2 A B B
Katatrepsis type A 4 4 8 B B
Coelomic cavity type A B B B & A
Mid-gut epiﬁhelium A A A B B B
Mid~gut formation 4 B B 4 & ¢
Tentorial invagination A B B B A& 4
Ganglion formation A B B A B B
Malpighian tubule number | 4 A A A B A
Number of rectal papillaes}f 4 B (¢ A4 A 4

Table 1, Coding scheme of embryonic development
. in paraneopteran orders.
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FEEREROTAEEE (FEE-EHE
VIO HORMBIIDEREATHS, Z0
9 Bid & & iz JF88HZ Neuropteroidea, B8
#H3% Panorpoidea, i % Hymenopteroidea
LA (P

SEEEBEOBRFRER IR TH
3 &5 I Bohib Th A8, EBRICIIBE
RFFOHALH, SHELATHE LD
BORTHRECEETAHBRICHE{ ORES B,

O, SHE THAETEMRICE -
TORVWREBEROLEE, BEHER0OES
B EORAAT, B TR e oK T
FREOEBEEREE 2 EBHTH 3,

T AEE Megaloptera D 2 7 ak
7Y Sialis mitsuhashii (v 7 VEDOEEG)
b oNEBERT COREBBETELNW LR
BEEOR» L, THEEBEEOBH TR SV,
EEZONBEEEH-TH B,

(1} ER#SR, S8, By

S. mitsuhashii OB R find, R

BHEIRONIO, BEIKRZBOE S
Th, WEKICRIF~= v ) VHELTF
A HOLOBRELH, BERNOE
Hific, BE RBMOBUBC2HT 500
~RETH B MBI OFTEHS1.73
OFET, WEC R ESEERL,
(2) MABREETERR, WA, MAMRosb
EEEE RS R - o MBI b i
BT 5 X oRBEARL, LRL, To
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OVIPOSITION AND EGG PERIOD OF GALLOISIANA NIPPONENSIS

(CAUDELL ET KING) (GRYLLOBLATTODEA)

NAGASHIMA, T. and N. GOKAN

Laboratory of Entomology, Tokye University of Agriculture

When lavrae of Galleisiana nipponensis were raised in our
laboratory at 12°C, which correspond to an average temperature at
the habitat of Galloistiana the final stage nymphs appeared during
the period from July to September and the adults emerged in
September through Nevember.

Mating was observed in more than a month-old adult in male,
while in female it was not noticed to happen until two months
after emergence.

Oviposition begah several days after copulation and lasted
for 5 to 10 days. The eggs were deposited deep in cotton wool
(thrgugh ovipositor) or laid randomly on the surface of the material.
Total number of eggs laid in a series of oviposition was usually
about twenty. - Oviposion was repeated several times at intervals
of a month, in an extreme case it attains to six series of oviposi¥
tion were recorded in a l1ife and the total number of eggs laid was
145 (Table 1). '

In the previous paper (presented for the 15th meeting in 1979),
Ando and Nagashima stated that the embryonic period of the same spe-
cies was about six months. However, according tc the recent obser-
vations, the period lasted one year or more in most cases (Table 2j.
In such cases, embryos may presumably enter diapause at some embryo-
nic stage.

it is worth to note that such variations of developmental
period were observed not only among the different broods but also
within a brood. Such a phenomenon possibly differs among eggs from
different habitat (Table 3}. Eventually the eggs from Chichibu,
for instance, rather evenly developed and hatched in less than seven
months, while embryonic périod of the eggs from Tanzawa and Kirizumi

was much longer.



STRUCTURES OF ADULT OVARY IN THE VIVIPAROUS SCORPION,

LIOCHELES AUSTRALASTAE (11)

MAKIOKA, T,

Shimoda Marine Research Center, The University of Tsukuba

Adult ovaries of this species are a pair of tubes running along
the ventro-median side of the inner layer. Qocytes and interstitial
cells, ébout 200 and 100 in number per ovary, respectively, are
found in the ovarian epithelium. These two types of cells assemble
to form egg follicles, The egg follicles grow and are later discharged
from the ovary into the body cavity. After being discharged each egg
follicle holds contact with ovarian wall through a stalk which origi-
nated from the ovarian epithelium. Among the oocytes formed in the
ovarian epithelium around 109 are discharged and sit on stalks to
form primary stalks, while the remaining 100 oocytes stay in the
ovarian epithelium and gradually degenerate. ©Not all the primary
stalks step to further development in one gestation cycle. About
20 primary stalks grow and the oocytes in them. also grow rapidly,
and the stalks become secondary stalks, in which the eggs develop
into embryos, probably parthenogenetically. The other primary
stalks, however, remain in the resting condition until the next
géstation cycle. After the birth of the first embryos, the empty
stalks {the tertiary stalks) degenerate. The next gestation cycle
starts instantly and about 20 primary stalks begin to develop into
new secondary stalks. The cycles are repeated..

Some devéelopmental relationships among types of cells constitut-
ing the ovarian tissues during the repeated gestation cycles are

discussed.



THE FINE STRUCTURES OF INCOMPLETE OVARIOLES OF AN ANT,

CAMPONOTUS JAPONICUS MAYR
KONDO, A., Y. YAMAGUCHI, K. WATANABE and A. SHIMODA

Department of Biology, Faculty of Science, Toho University

Previously, we reported a preliminary note on i complete
ovarioles of the workers of Camponotus japonicus MAYR collected in
October. Reccntly, we had opportunity to observe them electro-
microscop.cally. .

The immature oocyte of the stage immediately before yolk granule
formation is 1illed with tubular bodies, 0.9 um in diameter and 8§ um
in length, and with free ribosomes and mitochondria. The tubular
bodies, which have envelore of double meibranes and internal space
filled with amorphous substrates, may be symbionts rather than mito-
chondria. Vesicular bodies, which are also f und in the immature
oocyte clustering in the region near nurse cells, are identified as
nuclei from their morphology and histochemical characters. However,
clear explanation has not been made for whether these vesicular bodies
are all the same, and whether they are derived from nurse cells.

The nu?se cell has large nucleus with sparsely distributed chro-
matin and distinct nucleoli. Histochemically, the amount of DNA
in nurse cell nuclei is estimated as much larger than in the somatic
nuclei. Free ribosomes are rich in perinuclear cytoplasm, and mito-
chondria are found only in cell cortex. Intercellular bridges join
nurse cells into a syncytial group. It is, however, unclear whether
intercellular bridge exists between nurse cells and oocyte.

A tunica propria encloses the cells of germarium and vitellarium.
An epithelial sheath‘consisting of two layers of squamous cells into
which tracheoles penetrate covers the tunica propria. Haematocytes
are found to invade in the space between the tunica propria and the

epithelial sheath.



THE CELL-MASS UNDER THE CENTRAL PORTION OF GERM DISC,
ITS MORPHOLOGY AND PUTATIVE ROLES IN DEVELOPMENT OF

THE HORSESHOE CRAB, TACHYPLEUS TRIDENTATUS

ITOW, T. and S. IWASAKI

Department of Biology, Faculty of Education, Shizuoka University

1. Histological features (Fig p.§ ): At stage 7-8, the cell-
mass was observed under the germ disc. At stage 9-10, the bénd-like
sheet of cells spread anteriorwards from the cell-mass, these,
cells are probably of mesodermal origin. At the. same stage,
the cells to compose the cumulus posterior were isolated from
the céll—mass and migrated postefiorwards. As the result, the
cell-mass under the central portion of the germ disc became smaller.
After staée 10, the mesodermal band further elongated; the cell-
mass became to situate at the posterior end of embryonic area as
a result of active morphogenetic movement. The cells of the cumulus
posterior migrate gradually outward to disperse.
2. Experiments: An embryo at stage 7 was dissociatéd, and 24 ‘hr
later the cells were reassociated. The cells were organized into
a complete embryo, except that the cell-mass under germ disc was
separated into several pieces. The treated embryos developed into
multiple embryos. Frdm the stage 8 embryos being &issociated for
24 hr and reassociated, monsters lacking the posterior part of
embryos developed probably cauéed by disturbance of normal under-
germ-disc cell-mass formation. Sekiguchi (1966) reported that
embryos with deficiency at posterior part developed, when the por-
tion shown by arrows in Figp.6 was electrically cauterized.
From the above-mentioned results, it may be suggested that
thg cell-mass at stage 7 may have the capacity to organize
a whole embryo even when dissociated into small pieces, and the
cell-mass after stage 8 may be responsible only for organization
of the posterior part of embryo.
Those characters and the position of the cell-mass may indi-
cate that it corresponds to the teloblast area and the growth zone

in Annelida.



ELECTRON MICROSCOPIC OBSERVATION OF THE EARLY EMBRYONIC
DEVELOPMENT IN THE SILK WORM, BOMBYX MORT IT. BLASTODERM
AND GERMBAND FORMATION STAGES

MIYA, K.

Laboratory of Applied Entomology, Faculty of Agriculture,

Iwate University

Ultrastructural changes of the silkworm egg were observed during
blastoderm and germband stages. Oolemma showed sparse microvilli
egg surface during maturation division, then the periplasm pro-
truded into large cytoplasmic processes. These processes became
smaller at cleavage stage and prominent again at bléstoderm formation
stage.

Cleavage nuclei were enclosed in cytoplasmic islands and most
of them migrated toward the surface to form blastoderm cells, but
some nuclei remained in the yolk region, Distribution of organelles
in the cytoplasmic islands was remarkably different between the
ones migrating and not migrating. Mitochondria and microtubules
were observed abundantly in migrating energid (Fig. 1), on the
other han&, rosary-like stacks of rough-surfaced endoplasmic reti-
culum developed well in the not migrating energid {Fig. 2).

’ Cleavage nuclei migrating after by the secondary yolk membrane
formation could not contribute to the fbrmation of blastoderm and
attached on the inner surface of the membrane. The cytoplasm sur-
rounding these cleavage ndclei showed ultrastructure similar to
that of cytoplasm surrounding the ordinary migrating nuclei.

These nuclei participated yolk cells at the germband stage. The
difference in ultrastructure between migrating and non migrating

energids was lost after the completion of yolk segmentation.



MIDGUT EPITHELIUM FORMATION OF A JUMPING BRISTLETAIL

PEDETONTUS UNIMACULATUS (INSECTA, THYSANURA, MACHILIDAE)

MACHIDA, R.

Sugzdaira Montane Research Center, The University of Tsukuba

The mid-gut epithelium of larvae is formed from two types of
cells, crypts and yolk cells. The crypts are derived from yolk
cells and located at the periphery of developing mid-gut rudiments.
These cells proliferate, and the epithelium formed by the descendants
of the crypts is fortified by yolk cells migrated from their original
position. The mid-gut epithelium, thus, is entirely derived from the
yolk cells, and no other elements such as the components of the
stomodaeum, préctodaeum or the middle strand of inner layer participate
to the mid-gut epithelium formation. The observation indicates that
the mid-gut epithelium formation of P. unimaculatus may be categorized
into a primitive type in the Insecta, and that this type may be
classified as an intermediate or transient between the Collembola

type and the Thysanﬁra type.



MID-GUT FORMATION OF PANORPA PRYERI MACLACHLAN

(MECOPTERA : INSECTA)

SUZUKI, N. and H. ANDO

Sugadaira Montane Research Center, The University of Tsukuba

The embryonic period of Panorpa pryeri is 150-160 hrs (21°C).
At 60 hrs after oviposition, a shallow stomodaeal pit appears at the
center of the protocephalon. At this stage, the anterior mid-gut
rudiment (AMR) differentiates from the ventral wall of the stomodaeal
pit. As the development proceeds, the AMR bifurcates and extends
posteriorly as a pair of ribbons. The amniotic fold as a thick
cell Tayer is also formed at this stage at the caudal end of the
embryo. A pouch caused by the fold is to develop into the pfocto~
daeum. At 62hrs gfter oviposition, the caudal end of the embryo
begins to sink in tﬁe yolk and the posterior mid-gut rudiment (PMR)
differentiates from the blind end of the proctodaeal rudiment.
As the proctodaeal invagination elongates, PMR‘bifurcates and extends
anteriorly és a pair of ribbons. At 84hrs after oviposition, AMR and
PMR meet at the 3rd or 4th abdominal segment of the embryo and
and anastomose. The mid-gut rudiments grow laterally over the yolk,

the right and left mid-gut rudiments anastomose along the ventral

mid-line by 116 hrs, and along the dorsal mid-line by 130 hrs.

S

)
e am
formation of proctodaeums and posterior mid-gut rudiment of Panorpa pryeri
1.60h0rs, 2.62hrs, 3.6hhrs, 4.68hrs, 5.70hrs, 6.72hrs after oviposition. acjamniotic cavity,
am;amnion, bep;blind end of proctodseum, gejgerm cell, mcimesodermal cell, mijMalpighian
tubule, pd;proctodaecum, pmr;posterior mid-gut rudiment, pw;proctodaeal wall, se;serosa.



COMPARISON OF EMBRYONIC DEVELOPMENT IN
PARANEOPTERAN ORDERS

HAGA, K.

Institute of Biological Sciences, The University of Tsukuba

Imbryonic development were compared between thysanopterans,
Bactridothrips brevitubus (ilaga, unprinted), Caudothrips buffai
(Bournier, 1966) and Haplothrips verbasei (Heming, 1979), and
parancopteran orders (Goss, 1952, 1953; Scholzer, 1937; Butt, 19-
495 Sander, 1956; ctc.). The comparison was done on 25 characters
picked out of those in ovarian structures, eariy embryogenesis and
organogenesis. Every single character was subcategorized into 2
or 3 which were coded by symbols, A, B or C (Table 1. p. 10 ). For
examples, polytrophic type ovaries found in Psocoptera, Mallophaga
and Anoplura was defined as A; telotrophic type in Heteroptera and
Homoptera as C; and panoistic type in Thysanoptera as B, while the
presence of oosome in egg cytoplasm was coded B, and A meant its
absence. Evoiutibnary significance was not considered at coding.
The number of the common symbols was_scored between given two
orders {(Table 2.).

The scores suggest that Mallophaga and Anoplura are close to
each other like Homoptera and Heteroptera are; Psocoptera moderate-
1y resembles the all members, while Thysanoptera positions near

Psocoptera and Hemiptera but far from Mallophaga and Anoplura.

PSOCO-  MALLO-  ANO~ THYSANO- - HOMO~ HETERO-

PTERA PHAGA PLURA PTERA PTERA PTERA
PSOCOPTERA * g 8 9 7 8
MALLOPHAGA 9 & 20 4 5 8
ANOPLURA 8 20 ® 3 7 &
THYSANOPTERA 9 4 3 i 7 8
HOMOPTERA 7 5 7 7 # 19
HETEROPTERA 8 8 6 8 19 *
TABLE 2. Resemblance Index of Embryonic Development in Paraneopteran

Orders based on TABLE 1 of p. 10.

— 21—



EFFECT OF NaCN UPON THE FREQUENCY OF DOUBLE MALFORMATION
IN CENTRIFUGED EGGS OF CHIRONOMUS

YAJIMA, H. and M. SAKURATI

Department of Biology, Faculty of Science, Ibaraki University

Cultivation of centrifuged eggs at 30°C yields more double
cephalons than incubation of these eggs at 20°C. Since the incuba-
tion at 30°C brings about many undifferentiated eggs as well as the
double cephalons, the condition could be unfavorable for the develop-
ment of the centrifuged eggs. Thus the cultivation of the eggs
in NaCN solution was performed to test the hypothesis because the
agent is expected to give another unfavourable condition to the
centrifuged eggs.

Exposure of centrifuged eggs to NaCN increased the frequency
of double malformations. In the eggs centrifuged at 2 pole cell
stage, frequency of double cephalon increased with the increasing
concentration of NaCN, while, in ones centrifuged at 30' after
2 pole cell stage, many double abdomens were obtained from treat-
ment in a lower concentration of NaCN and double cephalons deve-
loped predominantly in the combination of the centrifugation and
a higher concentration of NaCN. An experiment exposing the eggs
to NaCN during short term at various stages showed that the effect
of NaCN to increase the frequency of double cephalon was not
different in stages before 100' after the centrifugation. Beyond
the 100', sensitivity became gradually lower. Treatment of the
centrifuged eggs by NaN, also increased the frequency of double
cephalon. These Tesults indicate that there may be a causal
relationship between the mitochondria or some mitochondrial enzymes
and the axial pattern formation of Chironomid embryos, although

‘such a probability was once denied by Kalthoff et al (1975).



EMBRYOGENESIS OF ABDOMINAL FILAMENTS (TRACHEAL GILLS)
OF PROTORERMES GRANDIS THUNBERG (MEGALOPTERA : CORYDALIDAE)

MIYAKAWA, K.

Gakushuin High School

It is controversial whether abdominal appendages of insect
laivag are homologous with the thoracic legs or mot {cf. Hinton,
1955; Matsuda, 1976). The embryo of ?, gfandié has 2 pairs 6f
evaginations in the first abdominal segment; the median pair re-
present the pleuropodia and the lateral pair is.the anlagen of the
abdominal filaments {(Miyakawa, 1979)}.

A pair of evaginations of epidermis from which the abdominal
filamenfs develop arise at places where are nested by oenocytes
on the inner surface of the epidermis. The main part. of the lateral
muécle anlagen run inside the oenocytes. The evaginations grow
fast and it receives 2 or more lateral muscle fibers at its base,
and also a tracheal branch. Oenocytes remain near tﬁe basé of the
abdominal filament anlagen.

Based on the above observation and comparison of that with
embryos of Chrysopa perla {Bock, 1939}, Stenopsyche griseipennis
(Miyakawa, 1974) and Panorpa pryeri (Ando and Haga, 1974), it is
concluded that the abdominal appendages of insect larvae differ in
origin depending on groups of the insect. The abdominal filaments

of P. grandis are not considered to be homologous with thoracic legs.
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