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lottable protein, Plkc.p.©EDHT) L
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KA LTS R AR TEE L,

% F polyacrylamide electrophoresis i
LV pESEE BT, trypsin TRHE
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DEME R »-Immﬁnoelectrophoresis BRU
Quchterlony B THRE L &, ¢ picl
Tmonospecific TH 7, € THr GiC
BEE (FITC) 2Ha%Y, —2N1
FETCERREKEERL, BIEET/NT 7 4
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VZRBOMIIZ, BMBESHERLLDE S,

MNEEE DD, K TEREEL TN, %
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AL L 1, EBABTIRIEERKIC,
colchicine?s ¥ SH< SS £ #ufHEX| 2 Cyto-
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BT bH=Tachypleus tridentatus & 7 X
UB A7 bH= Limulus polyphemus O
B -BROkE (1)

B0 22— (HEREEOHER)

TXYHhAHT bHZ Limulus polyphemus
DFEHH 7 b /7= Tachypleus tridentatus

DORECE<TELLELS, BREKHT
OFEEBET, THLOBLETOREIEME
FTRHL, MIETHZ2ATH - &
BEEHRE L, .

TD & DR R OF A EE O HERIC
BT, $hEHICEBY 2RESEEO KL HE
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BHIBI9T4ET A Y N ICRTCRHEII
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Lk -t BREOHERBREBRERCTT
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DEICZEAEZDBRD SN 5 12,
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ORI THREEL hEL, B69 T TET D,
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3 L.polyphemusid® 2 FHICE 5ic 4 [l

DBUEEC DEBAL, KETICHIOS (K&

69m) ICET B, (E2EBARMELTHRS
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Ba, 3HOMEL2LTELS ((KE220m)
{E L/, 2% 0 L. polyphemus 382 FH
DD ICHT, T. tridentatus @ 3 fE5g Dk
BAE LDV STV B,

9 1972 FLEBEEE L T4 T. tridenta-
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RiEETIE 140 T-E, B2FH1C3
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BiALTHE 6P, £ L TH4ERICIE
BRA2 UTE TS ((REOm) IKET 5,
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DO L. polyphemus®&4: i3, T. tridentatus
DELIFEERVOLDID B KREL,

N —EOMICE S B T OB ET S K
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tridentatus TH S AT L D 108 FTaIC

o TV B, DE DETEOLBREIE AR

Ve CCRKEREDEVOEBC BEED 1
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# 1. T. tridentatus &
L .polyphemus ®%j:m
BB O

RE—



B12OBHRES
FA G4 LY OIRRNERE
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BL TR E R SRS TKEICEA
o

SRR & IO BE ORI RREFRNH
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FAWKRZ 2, oML, PRIMLOES
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- B,
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OEZ, WTORMMEH» S W IN I T(LEE
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T, EOERET O ONALTHAL IS
WRAEM IR B ETELDL DR,
BRI L& 91,

ZhprEidEs, 344 LV DET 5 Be-
lostomatidae @ Belostoma flumineum
& Ranatra fusca OMEFiC, MAZOHIE
B BEFETICEBMON (Hussey,1926),
o, Ny &#D 1D Melanoplus di-
flferentialis OIT, BFORMD 530 &
NIMACBER D, BWHR TRINREB P T
EM, EBRAKEIOOSNTOD (SLimEr
1937, '

a4 LvORPAREEBRRIC, LLDOLD
7L I D BEBE DR A PTHE RIS 4 1 = X L HEF
T aEdnid, CcOBRFOBRITHEICHERE

EALDEND D,

P, tridentatus A 7. tridentatus B L. polyphemus
Year Instars { Total length | Instars YTo’Cal length { Instars {Total length
{Hatch THiR
1972 out) 6.3
1
11 i0.0
I11 15.6
1973 1v 22.0
{Hatch
v 509 (Hatch out) ! 3.7
: jes 6.5
1974 6.3 1T ¢ 10.4
Vi 40.7 v 13.8
v 17.8
Vi 23.3
VII 30.3
10.0
1975 VIt | - 53,7 R 3t 15.6 VIII 39.5
22.0 X 53.1
: X - 68.9
- | ! 1 |
11 v v ¥ v
1976
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rEEE X (REBREAFRRFHER)

MmEROEFABRT Z2EHNT, LO%KFES
ICHWT, #4142 (Bombyx mori L.) DR
FOBBLEOMELTHRE L THEWL
T Lo, TOHT, MRMS N T IEM
fa & &5 5 /N DOIPEMIEBEET 5 &
i LE L, 403, C /NP
F AR SR 245 T RTER A S FEREE LA B C
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TNE =TT FBXUZF R I v YEEE
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I RVBIETHE L, XFEHER O
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ot B, MEFROMGEZII Miya et al
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RicaEL T 2 ABOPEMEBED SN
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FRFH S T 7o KB D I EHA AL D i /N
ONEMBEBEET L EE2BD, MED
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&, MR OREMIIEEDORED & DD
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T3, BHET - ORED/NE O IFE M

REBRAKBAEC, TOHMIENIZ dense
body # XU proteid sphere 3473, —
WA O NEHHEH LTt L T
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LD H b, MILEERDOEHEKIL, C
0o /MR QIR AR BER D3Rk L
72bDELTHEIN S,

DEoc&rs, NNIOPREMIRIZIAD L
HRE AR L DR TFH%E &8 L TELE
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EANEERLARC Lisy, BILERNCII
YROEHEELEZSDEEZ SN B,
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it L TR—I o U V IERE S 3BT O Ml
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PEDz b dbREMPIEET 258 &
MAREE L OHEEOBRRIZ DT, 23
DEEELTIL - 12,



BLREH#ERES

BERE QKR IS HIMERU r RNA S BEEDE(L

BH R— OUNKEBFEREZHE)
;lji (M} )'(—:g; ( ” 7” )

BEEORIC, KIE, BRAKEORKHEAT
RELED T, KIRREICH 21813, T
NTORBEIGBETLTE Y7 EDAK
HETLTHS, & AMRIKIET 2 &RIT
ZLORBRISEFHEALEEDF vov7 AR
BT 5e 2CTRAR, MBROZ /¢y
AROBTHB Y KV — L DEERD &5 D
rRNAD AR, RU rRNA OHBRAOEEH
WA THB/MEICER L, BOKRIRICES
155 rRNA Amkfed, B/MAOFEREEILAE
T, )

BRI, RIRED, KRERD, KR (4

~5C40A) THRIROBENIE, KIRHE
NI-BRENEATHBIRE, D4HDHET
b5,

BANEROBRICE, BMELBEAIEKTEL
25 LAAEEBEMES BT,

rRNA ARiZ, BBic RNA OFIEKKTH
BH® —U%is% RNA M L THAN S,
ML RNAROSHBTH—u—R2%7T
JINNT I FEAVERNCESKEERSE T
5, LEORRAZKCT DB ELTORII
185,

BB o R OEE | RERET| KRR | RERDSBENL 7R | (RIRDIN o RBEDBEA T 58

B/MEDK & & an N
rRNAGHRKRE | —

LR |

FEFICAE

FEHEI | TRNADOE S F| RNA OFDFRIERAEDAK L
BIER (R D A Bk B3

H

18S 28BSiICH~NTMR-TLS

DEDEXY, BHERIC X AKIETB
KESTROB/MEMAELD TRNA D
EERDBET B E0T -, TDOERK

REBENIBRBREBEDICEDZED 2 %
T ERBMEBEILTEAEZ 5 & ONABRITH
ch’ el ‘((I‘éo

Bl2lEEER () &t (2D 2)

&inE (ABCIRD
Lk B ERHEATHEERNEEY
My FERFT

R
®E Bk REEERFRAFERE
FE MK HRKREEHHFER
BH A% AHERIFATESEER
HE #E FEKEEERRYYEHE
P EX %?ﬁﬁki@?%ﬁ%?ﬁ
AL BEBRFHBREMFERZE
LEFEHE EMAFHEERBNFHE
IR FFEA

g?k#ﬁ%ﬁmmﬁﬂiﬂ

MR R BUSARIRREA
BE — UMK
B UK TR
BE B— A7 S EBEThR LRSS
| Fe iRy

R SFR EEAREEEREYEHE
B OB EFATRRHLN R
m E£Z RS

% B AEHEAREVERE



BLROHEHREE

HAARICETZERE, VA EEROREBEOEHENES

B BN (BFRFREBEAREHE)

H 4 2BOBEERROEHEGINED 1 &
LT, MABESIU A XS 550
BEORMEPERLL. 3R EEX
#AOKERA By, ETFI0R®KRII5C,100
HEGREL TRE*EEXY, 20H%BCT
BEL, BT - PN BEERSE T 25
# (St 17) Ho@EY (St 29) % THEK
Lte

St. 17TTREHA, BRABERSN, 7
M A OERIC P EBREEME S &8 THRER
ML, BRACESKZRBEER
ROEHE 3ROV EXEREESBOON
50 St TOhBREMBEEROS Y34
YENBIUCREBOEET AEVBRERE
TA5A7T, $EETRERFRZEAESA
WERF M/ NARE T AR TCEENTH
%

SR AR 5E U 7o s & B B P iR 3 i
B-TENTNBRFBIUHFEBHL, K
T 32 TiIc (B ilE, St 20)
1Dy RREZEEL D, CoBHE
RO ar v BREELED L THIER
SBBRERETORBOBREET 2,
LOXHIEHBRIREN (St. 20, KEB%T
B (St 22, BEERE (St 23) 2 8ULT
ISR DB B h IR 2 D © 2 U 7o S5 AR R
BEnTHEenEsBRans FTHESh
%y

St. 8TRENE, BRBoXBE T VERE
NEBBOBTFEEOBHVSATLEN (K&
BFOHRMBA) BRDHNE M, ARO

HRASBHOoEROAMICSERIN B,

MEREL (St 24) TREFMERIIARR
AWMLY A, B, BRBCEOLTHA
BoABRERBASH, MEAEENE

ARRET S, B TR oBRcHEEE,

BRI EDBE L, FIE TREIIRERE
W, BETHRERAL KBS 2, T2/
TR L8RS TR 0 B
BEAETED, choldFEMiEEL2d
DERDLNE,

R[ERERER (St 25) TREE, %
BoRBEABERMSET L, RBoRRMEE
TREREAFTIRRBRE T2, Hes
RAcHOEREN S HERRLCER SN
B EDBHNTHEE, XERESFOR
B, PEMg BB ENL, THoEELE
TORWHBUHEET S,

HED (St 26~2D Oofi»RIBEEL
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EROEBESHE I, ERACKERE
ELTHEHBLIDEDATNG D LR
bihs,

T A EFERREEACHEL, B,

BUNE, AT RSEISORIICH LT

THo, REHLOMRE~DI b v FY
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NENFRLIEREL b - R MRS EX
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ABNORMAL METAMORPHOSIS AND ARTHROPOD EVOLUTION

R. MATSUDA
Central Experimental Farm, Research Institute, Biosystematics, CDA

Metamorphosis is a more or less conspicuous structural changes
during ontogeny of an animal. Various kinds of abnormal metamorph-
osis are more or less conspicuous deviation in the pattern of meta-
morphosis from more normal (more common) patterns of metamorphosis
in another sex or other individuals {(in both sexes) of the same-
Species, or in other species of the group (genus and above) to v
which the species in question belongs.

Abnormal metamorphosis occurs, as we shall repeatedly see in.
the text, always in changing enviromments or in unusual environments.
Endocrinologists, espécially insect endocrinologists have gradually
. bécome aware of the fact that abnormal metamorphosis (such as caste
differentiation, some cases of neoteny) as well as some abnormal
behaviors, diapause, etc are effected by special environmental
factors which cause hormonal disturbances. In the latest symposium
on insect polymorphism (céste and phase determination) held in
Washington D.C. (1976) the increasing awareness of the importance
of this aspect of morphogenesis is clear in the introductory remarks
by M. LUSCHER (1976) who says. "It has become clear that in almost
all carefully investigated cases the external factors influence‘the
endocrine system and that hormones are ultimately responsible for
{morph) determination™. In this work an attempt is made to analyze
less clearly recognized cases of abnormal metamorphosis in insects
and other arthropods, and see their bearings upon evolution.

The methods of analysis of facts is as shown in figure 1. In
the diagram the genetic changes are also shown to cause changes in
hormonal activity. However, this aspect is usually negligible,
since in insects and apparently also in other arthropods, the direct
influence of environmental factors upon the hormonal activity is
overwhelming. As far as the insect endocrinilogical literature is
concerned, NOVAK (1975) counted 6.000 references, and certainiy

some of the facts and established principles in this vast body'of
literature are.useful in interpreting the cases of abnormal meta-_
morphosié in insects. Endocrinology of other groups of the Arthro-
poda (Crustacea, Myriapoda, and Arachnida), however, remains much
less satisfactorily known than .insect endocrinology, and the infe-
rence that can be made with regard to the hormonal mechanism of ab-
normal metamorphosis is much more limited. -Yet, a summary ofirele—
" vant endocrinélqgical knowledge is given for each group, to seelhow‘

much more remains to be learned. ’ B



Despite some inconclusivenesses, the result of this study shows
that integration of the endocrinological knowledge into the study
of evolution will clarify some principles of structural evolution
and that it may make macroevolution more plausible.

Kinds and degrees of abnormal metamorphosis

Modes of abnormal metamorphosis can be classified into following
categories and subcategories which are not always distinct from one
another. ' o

Neoteny : Neoteny refers to the condition where the gonad com-
pletes its development prematurely before the normal differentiation
of imaginal structures has been completed. In the reproductively
functional adults thus produced imaginal structures remains incomple-
tely differentiated, some structures in immature stages may be retained,
and compensatory development of structures (increased differentiaton °
of preexisting structures and development of new structurés)»wccursﬂ

Based on the number of molts these neotenous arthropods undergo
neoteny can be classified into two categories, prothetely and meta--
thetely, the terms that have been in use in insect endocrinology;
When an insect becomes neotenous adult after undergoing normal or
more than normal numbers of molts, the condition is metathétel&;
when an insect becomes a neotenous adult after undergoing less than-
normal numbers of molts, the condition is proihetely. The neotenous
insects produced thrbugh prothetély can be essentially larval (nym-
phal) or pupal in somatic differentiation, and the production of such
conspicuous neotenous insects is often called "paedogenesis'. Pro-
thetely also results in reproductively non-functional juvenile castes
in ants and termites.

' Neoteny may occur only in one sex or in both sexes. In insects
neoteny occurs far more frequently in the female than in the male

for the reason discussed later. In a presumed phylogenetic sequence
{e.g. Conchostraca-Cladocera complex, Blattaria-Isoptera, etc) the
neotenous features (either in terms of arrest of development of struc-
tures alone, or in terms of both arrest of development and compen-
satory development of structures) has become increasingly pronounced,
and such phylogenetic trend is termed here "phylogenetic neoteny'.

Acceleration : When a large scale elimination of developmental
stages ‘occur in attaining the definitive adult stage, the condition is
called "acceleration”. The consequence of acceleration is a normal
adult, or a neotenous adult, or an adult with drastically different
structures (halmatometamorphosis). Acceleration is therefore essent-
ially the same as prothetely. The term "acceleration" is kept here



as a more general term referring to the - substantial elimination of
developmental stages in non-insectan arthropods.
Halmatometamorphosis : Halmatometamorphosis is an excessive meta-

morphosis that occurs in parasitic (especially in endoparasitic)
arthropods. When arthropods enter the parasitic stage, they may
undergo such a drastic metamorphosis -that adults are not comparable
with any developmental stage or the adult of any free living ances-
tral species. For such profound metamorphosis the term "halmatometa-
morphosis" (halmatos = leap) is proposed here. The process of
halmatometamorphosis consists of degeneration of larval structures
and construction of novel structures adapted for the parasitic life.
Caenogenesis : Caenogenesis refers to the constructive (and
adaptive) development of structures during embryonic, larval, and
pupal stages. Caenogenetic structures represent either the structures
that were never present in the adult ancestor {sensu Haeckel), or the
embryonic, larval and pupal modifications of the structures which were

present or could have been present in the adult ancestor {MATSUDA

1976). The caenogenetic structures are usually not carried.into

the adult stage. )
Hypermetamorphosis : Hypermetamorphosis is multiple (and suc-

cessive) modifications of structures associated with alteration of

hosts during immature stages in some holometabolous insects.

Hypermetanorphosis can be regarded as a special form of caenogenesis.
Production of juvenile social castes : In some groups of

insects (ants, bees, and termites} two or more functionally different

castes {within the same sex) coexist; castes differentiation occurs

only in the female (ants and bees) or in both sexes(termites). The

reproductively non-functional castes in ants and termites (worker

and solidier) are essentially juvenile and results from prothetely;

a neotenous caste also occurs in termites and ants. In bees the

reproductively non-functional worker is not juvenile except for the

female gonad. v
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HORSESHOE CRABS IN THE BAY OF KASAOKA

K. TSUCHIYA
Horseshoe Crab Reservation Center, Kasaoka-shi

Widespread deteriolation of environment in the bay of Kasa-
oka has adversely been affecting the population of the horseshoe
crab in this area. An inning project being carried out this 30
years in the bay area has ruined sand beds where horseshoe crabs

.lay their eggs, and has decayed their habitat. The small number
of horsrshoe crabs survived the suffering clinging to a minute
designated reservation area. Even this reservation area seems not
to provide them with a shelter of safety. Sea water polution and
rottenness of the sea bottom have already started in this area.
The poluted sea water is hazardous for labile larvae just after
the ecdysis and for adults which were released after deprived of
a part of the blood an indicator reagenf of-endotoxin.

HORSESHOE- CRABS IN THE BAY OF IMARI

G. YOSHINAGA and H. HARADA
Imari Senior High School, Saga

ELECTROPHORETICAL -AND IMMUNOLOGICAL COMPARISONS BETWEEN THE
PROTEIN COMPONENTS IN THE PERIVITELLINE FLUID FROM TACHYPLEUS
TRIDENTATUS AND LIMULUS POLYPHEMUS

H. SUGITA and K. SEKIGUCHI
Zoological Institute, Tokyo Kyoiku University, and Institute of
Biological Sciences, The University of Tsukuba

The electrophoretical patterns of the perivitelline fluid
from ZLimulus embryos suggested the existence of a protein, which
was partially identical for the antigenicity with the B-1 protein
of Tachypleus, from the Ist through the 4th embryonic moulting
stage-. )

The antiserum against the perivitelline fluid from the
stage 20 embryos of Tachypleus reacted with hemocyanin that was
detectable in the extract from embryos of Limulus to produce pre-
cipitin line(s) in an agar plate.



ON THE FORMATION OF THE INNER EGG-MEMBRANE IN THE EXTRA-EMBRYONIC
AREA OF THE JAPANESE HORSESHOE CRAB, TACHYPLEUS TRIDENTATUS

X. SEKIGUCHI “T. MAKIOKA, and T. SATO*
‘Institute of Biological Sciences, The University of Tsukuba, and
Ueno High School, Tokyo*

‘The inner egg-membrane consisting of a thin outer and a
thick inner layers is produced and secreted by the blastoderm cells
during the period of about 7 days, Stage 11 to 14 (Staging by SEXI_
GUCHI, 1973). During the first 3 days, the outer layer is gradual-
ly formed on the outer free surface of the every blastoderm cells
which are growing in their hight during that period., In the sub-
sequent 4 days, the inner layer is rapidly formed, lining the in-
side of the outer layer, on the blastoderm cells, which are becom-
ing involuted probably through rapid reledase of the secretory mag-
erial., Both layers seem to originate from fine secretory granules
produced by the Golgi complexes.

DISTRIBUTION OF THE CLOTTABLE PROTEIN AMONG HEMOCYTES IN THE
JAPANESE HORSESHOE CRAB, TACHYPLEUS TRIDENTATUS

F. SHISHIKURA, J. CHIBAY and K., SEKIGUCHI

Institute of Biological Sciences, The University of Tsukuba, and
Department of Pathology, National Institute of Health, Tokyo*

The clottable protein, one of the factors in the blood co-
agulation system of the Tachypleus blood, was located among ‘the
hemocytes and in the single hemocytes.

" The fluorescens was demonstrated in granules which were
packed in one of the hemocyte specirs designated as type B by the
authors.

MORPHOGENETIC MOVEMENT OF THE EMBRY( OF THE HQRSESHGE CRAB ~
AND EFFECTS OF SOME REAGENTS ON IT

T, ITOW and K. SEKIGUCHI | » .
Tokyo Kyoiku University, and The University of Tsukuba



The process of morphogenetic movement in the. embryo of the
" horseshoe crab were examined by time lapse chinematographic and
histological techniques. The morphogenetic movement was disturbed
by the treatment of the embryo with the chemical reagents such as
cytochalasin B and dithiothreitol and ségment—defective embryos
were induced. In the segment-defective embryos the defect or
fusion of appendages and segments occurred mainly in the 3rd seg-
ment,

MORPHOGENETIC MOVEMENT OF THE EMBRYO OF THE HORSESHOE CRAB
AND EFFECTS OF SOME REAGENTS ON IT

T. ITOW and K. SEKIGUCHI
Tokyo Kyoiku University and The University of Tsukuba

The morphogenesis of horseshoe crab embryo was analysed by
means of time-lapse cinematography and histological technique, in
combination with application of chemical inhibitors. The epibolic
movement of cells during the morphogenesis was repressed when an
embryo was treated with cytochalasin B, dithiothreitol and other
chemicals., This influenced the embryo to become a monster with
defective number of body segments. In this type of monster the
disturbance of the éegmentation was usually observed in the 3rd
segment as deficiency or fusion of appendages or the whole segment.

COMPARISON OF THE POSTEMBRYONIC DEVELOPMENT OF THE JAPANESE HORSE-
SHOE CRAB AND THE AMERICAN SPECIES [ T ]

K. SEKIGUCHI
Institute of Biological Sciences, The University of Tsukuba

The postembryonic development of the Japanese horseshoe
crab, Tachypleus tridentatus, and the American species, Limulus
polyphemus, was comparatively described and reported here.
The larvae of both species were raised at the author's laboratory
under practically same condition. The larvae have been observed
for their growth and morphological change during the period of 3
to. 5 years since the stage just after the hatching out. As far as
the development under the laboratory condition and in the designated
period was concerned the American species grows more rapidly than
the Japanese species:



ON THE EGG-EXFOLIATION FROM ERYTRA OF THE MALE DIPLONYCHUS MAJOR
(BELOSTOMATIDAE, HETEROPTERA)

H. ANDO

Sugadaira Biological Laboratory, Tokyo Kyoiku University

ON THE ORIGIN OF FAT BODY CELLS IN BOMBYX MORI EMBRYO

S. SATO
Entomological Laboratory, Tokyo University of Agriculture

In the embryo 24 hrs before katatrepsis two different t&pes
of yolk cells were observed. The most of the yolk cells were en-
. closed in mid-gut. However, some small yolk cells remained in the
body cavity. Those small yolk cells were observed aggregating and
anastomosing each other in the embryo at the stage 24 hrs before
hatching. Those cells were presumably organized to form the larv-
al fat bodies.

STUDIES ON THE EMBRYONIC DEVELOPMENT OF THE SILKWORM, BOMBYX MORI
III. EFFECTS OF ULTRAVIOLET IRRADIATION ON THE EARLY DEVELOPMENT

Y. KOBAYASHI
Laboratory of Applied Entomology, Faculty of Agriculture, Iwate
University

UV-irradiation of the silkworm egg during the process of
cleavage'seems to give some deteriolative effects chiefly to the
periplasm. In the egg irradiated at a part of embryonic region
an abnormal blastoderm with>unusua11y large blastoderm cells was
formed, probably caused by abnormal process of penetration of-

"energids into the periplasm. This resulted in a splitted or half
embryo. )

The results was explained by an interaction between peri-

plasm and cleavage nuclei.



RELATIONS BETWEEN SYNTHETIC ACTIVITIES AND SIZE OF NUCLEOLUS AT
DIAPAUSING STATE OF BOMBYX MORI

S. KURATA and B. SAKAGUCHI ) .
Faculty of Agriculture, Kyushu University.

Rate of rRNA synthesis and size of nucleolus of Bombyx mori
were studied during and after the diapause.
- In diapausing embryc the size of nuclei was small and no rRNA
synthesis was detectable, but as extricated from the diapause, the
nucleolus became larger and rate of rRNA synthesis was increased.

ELECTRON MICROSCOPIC OBSERVATIONS ON EMBRYONIC DEVELOPMENT OF
ALIMENTARY CANAL AND MALPIGHIAN TUBULES IN THE SILKWORM

K. MIYA

Laboratory of Applied Entomology, Faculty of Agriculture,
" Iwate University

Ultrastructural changes of alimentary canal and Malpighian
tubules were examined in the silkworm embryo at the stage from
appendage formation to body pigmentation. Midgut epithelial cells
represented most characteristic changes ambng cell types observed.

Remarkable deérease of glycogen granules, appearance of broader
empty spaces, larger vacuoles and concentric whirls of granular
endoplasmic reticulum with progress of development, and changes in
structure of cylinder, goblét and generative cells were noticed as
especially conspicuous features.

MITOCHONDRIAL CHANGES DURING THE OOGENESIS OF THE MANTIS,
PARATENODERA ARIDIFOLIA

K. 0GI and Y. IWAIKAWA
Biological Laboratory, College of General Educatiom,
Nagoya University

Changes of organelles in the mantis primary oocytes were ‘
studied in electron microscopy. Mitochondria were generally small
in size and in number in the oocytes at the leptotene and the zygo-
tene stage. In the pachyteme ococytes, they were found evenly dist-



ributed throughout the cell ahd.some of them show an increase in
length up to more tham 10 um. At the diplotene stage, mitochondria
exhibited various Mrms and were most abundunt in the periphery of
the oocyte and the vicinity of the nucleus. It was revealed by
serial sections that the mitochondria located near the nuclear en-
velope showed a complicatedly branched shape.

| X-GLAND IN THE EMBRYOS AND CURIOUS CELLS IN THE IMAGOS OF STENO-
PSYCHE GRISEIPENNIS MACLACHLAN (TRICHOPTERA, STENOPSYCHIDAE)

K. MIYAKAWA ‘
Gakyshu-in Junior High School, Tokyo

X-gland was found near the femuro-tibial joint of the thora-
cic legs of the embryos. This was represented by a huge two-nucle-
ated synctium, easiiy discriminated from the surrouhding tissues
and containing a large number of vacuoles and a duct like structure
which runs around the two nuclei forming a loop. Curious cells of
a sperm—like‘shaﬁe were found in_ the body cavity of the posterior
end of the abdomen of the adult insects forming a pair of large
cell-masses. Their head and tail are 16 um and 560 pm in length,
respectively. Although it is uncertain whether those cells belong
to the individual or they are paraéiteé, the cells seemed to arise
at a young stage of the larva from haemocyte-like free cells.

ON THE MULTINUCLEAR EGGS FOUND IN THE OVARIAN CAVITIES OF PARDOSA
T-INSIGNITA (LYCOSIDAE, ARANEAE)

M. YOSHEK{}RA and T. XKONDO ‘ ‘
Department of Biology, Faculty of Science, Kumamoto University

Multinuclear eggs were found in the ovarian cavities of two
females of Pardosa T-ineignita after oviposition. In 31 eggs of a
female the number of nuclei of more than 10 um in diameter, on an
. average, was 125.40 per egg and in 11 eggs of another one that was
152.64 per egg. On an average the eggs in the former measured
about 662 pum in diameter and those in the latter about 588 um in
diameter. Nuclei were of various size and the largest ones were
about 21 um in diameter in both individuals. . It seems likely that
.as a result of overripeness of the egg muitipie.insémination occurred.

Bl



A PRELIMINARY EXPERIMENT OF THE CENTRIFUGAL EFFECT ON THE DEVELOP-
MENT OF THE SPIDER EGGS AND THEIR RECOVERY OF THE DEVELOPMENT

A. KONDO and K. NAKABAYASHI )
Department of Biology, Faculty of Science, Toho University, Funa-
bashi, Chiba

Experimental studies of the centrifuged spider eggs have re-
vealed the relationship between intensity of centrifugation and
abnormality of the development (SEKIGUCHI 1957, EHN 1962). Although
the light microscopic structures of the centrifuged spider eggs have
been showed, as to the ultrastructures, knowledge has not béen ac-
cumulated at all. -Prior to the electronmicroscopic studies, in the
Lycosiid, Argiopiid, Theridiid and Salticiid spiders the 1light miéro-
scopic observations wevre carried out on the eggs centrifuged for 10
to 30 minutes at 1.000 to 3.000 rpm at room temperature. The re-
covéry fron abnormal development was obtained quickly, within about
30 minutes , to a certain extent of centrifugation.

EFFECTS OF ULTRAVIOLET IRRADIATION UPON THE FORMATION OF POLE CELLS
AND THE RE-ENTRY OF THE CELLS OF CHIRONOMUS SAMOENSIS EDWARDS

H. YAJIMA ‘
Department of Biology, Faculty of Science, Ibaraki University

A degeneration of the pole cells of Chironomus samoensis
embryos in a later stage occurs after the ultraviolet irradiation
of the egg during the formation of pole cells.  The embryos in which
the degeneration of pole cells occurs increased in number with the
increment of duration of exposure to UV. Such a UV-effect is photo-
reversed by a successive irradiation of longer wave length light.
However,,althouéh by the photoreversion treatment the pole cells
avoid the degenération, the re-entry of them into the embryo is
inhibited in most cases. The present results may show that the ef-
fective targets relating to the degeneration of poie cells differ
from those concerning the inhibition of re-entry of pole cells and
that a preliminary metabolic process which is responsible for the
maintenance of the cells occurs during the formation of the pole
cells,



STUDIES ON THE CALYX FLUID OF APANTELES GLOMERATUS WITH SPECIAL
REFERENCE TO THE ENCAPSULATION-INHIBITING FACTOR(S)

H. KITANO and N. NAKATSUJI
Department of Zoology, Faculty of Science, Kyoto University

The calyx fluid in the lateral oviduct of a gregarious para-
sitoid, Apanteles glomeratus included eilipsoid particles of ca.
130 x 200 nm. These particles were produced in the nuclei of calyx
cells located in the calyx region of lateral oviduct of the para-
sitoid. The results of injection of G-25 Sephadex particles toge-
ther with calyx fluid, or of calyx fluid-free, 2 to 3 hours old
eggs into host larvae suggested that neither the calyx fluid nor
the calyx fluid particles of the parasitoid might be encapsulation
-inhibiting factor(s) in the egg stage of the parasitoid.

DEVELOPMENT OF A PYCNOGONID, PROPALLENE LONGICEPS
III. FURTHER STUDIES OF EARLY EMBRYOS

K. NAKAMU RA
Kunitachi Senior High School, Metropolitan Tokyo

The young embryos of Propallene longicepe were observed for
their surface architecture on fresh materials and fixed materials.
Histological penetrations were also examined. When raised at 25°C
the first cleavage occurred 6 to 10 hrs after the oviposition.
This cleavage was total and unequal type, resulting a micromere
and a macromere at two cell stage. The macromere located towards
the egg-stalk to which the head of the embryo will be directed in
future. Later cleavages take place every two hours. At 64-cell
stage, many nuclei had migrated to the surface of the embryo and
the central part became less nucleated. In the next stage the
blastoderm was formed and then stomodeum was soon formed at the
anterior pole facing to the egg-stalk. It is clear that the first
cleavage occurs on the plane that is in a right angle to the ante-

rior-posterior axis of the future embryo.



STRUCTURE OF THE‘COMPQUND EYE IN MANTIS CRAB, SQU;LLA;QRATORIA
AND ITS FUNCTION '

T. YANASE, Y. OKUNO, and H. MORI
Department of Biology, Osaka Kyoiku University

The compound eye is composed of three parts,‘the anterior -por-
tion, the posterior portlon and the medlan narrow .zone of two rows
of ommatldla separated from adjacent two reglons ‘

nght caused a graded depolarlZlng response of up to 50 mV in
amplltude which was assoc1ated w1th a decrease 1n membrane conduc-
tance. The eye of SquzZZa contains two types of color receptors::
ultrav1olet sensitive cells, and green sensrtrye_ceLLS:({
550 o ). S SR A

‘The action potent1a1 of a single ret1na1 cell was fopnd .to
fluctuate in amplltude w1th every 90° rotatlon of the polarlzlng
fllter

\max gt

SPAWNING RHYTHM OF THREE SESARMID CRABS

M. SAIGUSA
Zoological Institute, Faculty of Science, Kyoto .University

Spawning of the three studied species of the crab shows
"dally rhythm" in the period around full and new moon, but two or
three days afterwards, it gradually synchronlzed w1th tldes and
becomes to show ”t1da1 rhythm". After a half moon, 1t changes .again
to show "dally rhythm" The number of spawnlng 1nd1v1duals 1s large:
when the crabs are keeplng dally rhythm The results show that this
semi - 1unar rhythm 15 a superp051t10n of tldal rhythm on dally rhythm

TRANSPLANTATION OF NEUROBLAST NUCLEI INTO CLEAVAGE EGGS IN
DROSOPHILA MELANOGASTER

M- OKADA and Howard A, SCHNEIDERMAN
The Unlver51ty of Tsukuba Institute of Biological Sc1ences and

Unlver51ty of Callfornla, Center of Pathoblology, Irv1ne



Neuroblast nuclei wevre taken from the developing brain of
the stage 10 = 11 embryos (BOWNES, 1975) of a wild-type (ORE-R)
D. melanogaeter, and transplanted into hosﬁ eggs (y,v,f.mal;bw)
at the young cleavage stage. If the neurﬁgiast nuclei are still
multipotent, the resulting sdults are expected to beceme chimeric.
Several flies with colored eyes which could be an indicat-
ion of the flies being chimeras, and some other flies with inter-
nal chimeric structure exhibited by an aldehyde oxidase staining,
were obtained. The results may suggest that neureblast nuclel at
-stage 10 - 11 are still competent t® ¢oiitfibute in the host embryo
to form tissues other than ihe nervous tissue.
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