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Abstract 

5 

We describe some structural features of the adult ovary of the pedunculate barnacle， Lepas anati[era， to 

compare them with those of some other crustaceans. A pair of ovaries repeatedly branched into several hun 

dreds of fine ovariolar tubules are located in the upper portion of the peduncle. Germaria or patch-shaped 

small clusters of young germ cells are located in th巴 ovarianepithelium， scattering through the ovaries. The 

early previtellogenic oocytes leave the germaria to fall into the ovarian lumen， in which they grow up simul-

taneously. These structural and oogenetic features of L. anat.ゲ'eraovary are similar to those in many other 

crustaceans but different from those in the branchiuran， Argulus japonicus， and some myodocopid ostracods 

such as Vargula hilgendor[ii 

Introduction 

In many crustaceans， as in the other mandibulate arthropods， the oocytes grow in the ovarian lumen， 

although in the chelicerate arthropods， they grow on the outer surface of the ovary， protruding into the henio-

coel (Makioka， 1988). Among the maxillopod crustaceans， the ovaries of some copepods can be r巴gardedas 

those of the “mandibulate typ巳" (Makioka， 1988)， but the branchiurans and myodocopid ostracods seem to 

have those of the “chelicerate type" (Ikuta and Makioka， 1993， 1994a， b， 1995). Thus， morphological features 

of the ovaries seem to be r巴markablydiversified in the maxillopods among the arthropod classes. Further stu-

dies on the comparative morphology of the maxillopod ovaries should provide some useful mark巴rsto discuss 

the evolution of the ovary， not only in the maxillopods， but also more extensively in the crustaceans， fur-

thermore， among arthropod classes 

Cirripedia is a large maxillopod group. The structure of the ovaries has b巴end巴scribedin som巴cirripeds

by several authors (Iwaki， 1975; Fyhn and Costlow， 1977; Lepore et al.， 1993; Molares et al.， 1994)， but more 

detailed d巴scriptionsare n巴cessaryto compare structural features of their ovaries with those in ofh巴rmaxillo-

pod or crustacean groups. In the present paper， we report some structural features in detail of the ovary in a 

pedunculate barnacle， Lepas a附 tザera.

Materials and Methods 

Adults of the goose barnacle or pedunculate barnacle， Lepas anat約raL.， attaching colonially on the outer 

surfaces of the floats for an experimental seaweed cultivation station on the Nabeta Bay (Shimoda， Izu Penirト

sula， Central Japan) were collected. The whole bodies and ovaries removed from the p巴duncleswere fixed 

with Bouin's solut削 1and embedded in Paraplast. (Monoject Scientific Co.). Serial sections 5-10μm thick 

each were stained with hematoxylin and eosin or with azan. 

Observations 

A pair of mature ovaries largely occupies the hemocoel of th巴upperportion of the peduncle. Each ovary 

IS rep巴at巴dlybranched into s巴veralhundreds of fine ovariolar tubules (Fig. 1a). Th巴immatureovary consists 

of a pair of fin巴ovariolartubules (Fig. 1b). A fine oviduct conn巴ctsthe upper end of each ovary with th巴gon-

opore opening at th巴baseof each of the first thoracic limbs 

Th巴ovarianwall consists of a layer of thin ovar即 1epithelium (Fig. 2a， b) . The ovarian epithelial cells are 

flattened with a flat nucleus about 2μm in major length. The ovarian lumen is filled with a number of growing 
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Fig. 1 Transverse sections of the peduncles of adult Lepas anatifera showing ovaries in two diffe-

rent conditions. a. Mature ovary. Hematoxylin-eosin staining. b. Immature ovary. Azan 

staining. od: oviduct， ov: ovary， pw: peduncular wall， rs: rostral sinus. Bars = a， 500μm; 

b，100 μm. 

oocytes (Fig. 2a， b) . Neither follicle cells nor nurse cells are found around these oocytes. 

A number of germaria or patch-shaped small c1usters of young germ cells， including oogonia and very ear 

ly previtellogenic oocytes， are scattered in the ovarian epithelium through the ovaries (Fig. 2a， arrows). Each 

oogonium about 5μm in diameter has a large spherical nucleus without nucleoli (Fig. 2b). Early previteト

logenic oocytes in the germaria， 6-7μm in diameter， have a spherical germinal vesicle with a distinct nu-

c1eolus (Fig. 2b) . 

The oocytes leaving the germaria， 10-15μm in diameter， are located near the ovarian wall in the ovarian 

lumen (Fig. 2a， b). Their cytoplasm is strongly basophilic. Th巴 oocytesgrow simultaneously in the ovarian lu-

men (Fig. 2a， b). The growing oocytes up to about 30μm in diameter are previtellogenic. The germinal vesト



Fig. 2 Sections of ovariolar tubules in adult Lepωanatifera under lower (a) and higher (b) rnag-

nifications. Hernatoxylin-eosin staining. Arrows in a show the gerrnariurn. epo: early pre-

vitellogenic oocyte， oe: ovarian epitheliurn， og: oogoniurn， 01: ovarian lurnen， po: previtel-

logenic oocyte， vo: vitellogenic oocyte. Bars = a， 100 μrn; b， 50μrn. 
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cle about 10 μrn in diarneter has a prorninent nucleolus. Their cytoplasrn no longer shows basophilicity. The 

larger oocytes， rnore than 50μrn in diarneter， are filled with proteinous yolk granules. They grow in the ova-

rian lurnen up to about 120μrn in diarneter， and their gerrninal vesicles reach about 20μrn in diarneter. 

DiscU!路ion

Previous works on cirriped oogenesis were rnainly focused on the developrnental stages of the oocytes 

(Iwaki， 1975; Fyhn and Costlow， 1977; Lepore et al.， 1993; Molares et al.， 1994)， and structural features of the 

ovaries were only poorly described. Iwaki (1975) in ChthamaLω challengeri and Fyhn and Costlow (1977) in 

Balanus amphitrite and B. eburneus described that the gerrnaria were located on the central space of the ova-

rian lurnen， surrounded by the growing oocytes. In the adult ovaries of Lepωanat俳ra，we confirrned that the 

gerrnaria were attach巴dto the ovarian epitheliurn， not liberated into the ovarian lurnen， and that the growing 

oocytes left gerrnaria to fall into the ovarian lurnen (Fig. 3). Therefore， we regarded the ovary of L. anatifera 

as one of the “rnandibulate type" ovari巴slike those of rnany oth巴rcrustaceans. 

Boxshall and Huys (1989) proposed that the thecostracans (containing cirripeds and their relatives) share 

sorne synapornorphic external rnorphological characters with the branchiurans and ostracods. Abele et al. 

(1992)， however， suggested that the thecostracans are not related to the ostracods-branchiurans-pentastornids 

clade but are placed near the copepods， based on rnolecular phylogenetic analyses of the 18S ribosornal nu-

cleotide sequences. The structural and oogenetic type of the cirriped ovary seerns sirnilar to that of the cope-

pods (Makioka， 1988) rather than to those of the branchiurans (Ikuta and Makioka， 1993， 1994a， 1995) and 

rnyodocopid ostracods (Ikuta and Makioka， 1994b) arnong the rnaxillopod crustaceans. These rnorphological 

descriptions are cornpatible with the rnolecular basis evidence offered by Abele et al. (1992) 

Acknowledgements: We thank Dr. T. Yarnaguchi， Chiba University， for his identification of specirnens. 

Thanks are due to Mr. H. Ueda， Mr. Y. Tsuchiya and Mr. T. Sato， Shirnoda Marine Research Center， Uni-

versity of Tsukuba， for their kind assistance in collecting specirnens. The present study includes contribution 

No. 588 frorn the Shirnoda Marine Research Center 

Proc. Arthropod. Embryol. Soc. Jpn. (31) (1996) 



8 

oc 

Fig. 3 Schematic representation of ovary of adult Lepas anati‘fera. g: germarium， oc: oocyte， oe: 
ovarian epithelium， 01: ovarian lumen 
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