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DREI NEUE ARTEN DER GATTUNG TRICHOUROPODA
BERLESE 1916 (UROPODIDAE)

VON
Z. FEIDER und MARINA HUTU

The authors describe three species of genus Trichouropoda they enframed in the
groups of species established by Hirschmann within the genus according to their
degree of relationship. These species are : Trichouropoda macrochaela eollected
from the hollow dust, found again in the arbour and which enters the sele-
gans” group; Trichouropoda moldavica which belongs to the ,,ovalis’” group;
and Trichouropoda hirschmanni of group ,;0rbicularis™. The last two were collect-
ed from the leafy arbour.

The species were determined following the structure of the hypostoma, epistoma
tristernum and chelicera.

In Ruminien wurden bis jezt bekannt gegeben folgende Arten
der Gattung Trichouwropoda: T. ovalis C. L. Koch 1839, T. obscura-
similis Hirschmann, Zirngiebl-Nicol 1961, T. karawaewi Berlese 1904,
T. spatulifera Moniez 1892, T. romanica Feider, Hutu 1971, 7. dia-
veolata Hirschmann, Zirngiebl-Nicol 1961, T'. orbicularis C. L. Koch 1839.

Hier beschreiben wir drei neue Arten dieser Gattung, die in einer
vorheriger Arbeit nur angefiihrt wurden : 7. macrochaeta . sp. Feider,
Hutu, die nach den Gruppen die Hirschmann aufgestellt hat [4] der
Gruppe, ,,um elegans” angehort, T. moldavica n. sp. Hutu, aus der
Gruppe ,,um ovalis” und 7. hirschmanni n. sp. Feider, Hutu, aus der
Gruppe ,,um orbicularis”. Letztere widmen wir dem hervorragenden
Acarinologen Herr Werner Hirschmann.

Die morphologische Beschreibung der Arten wird in die Reihenfolge
der systematischen Bedeutung der Organe gemacht.

Trichouropoda macrochaeta n. sp. Feider, Hutu

Die Art wurde benannt nach den Haaren der Korperoberfliche,
die im Verhiltnis zu anderen Arten aus Rumiinien, sehr lang sind.
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374 Z. FEIDER und MARINA HUTU 2

GroPe der Idiosoma: Weibchen — Linge: 820 p, Breite: 650 u;
Minnchen —Lénge : 810 p, Breite: 610 p.

Hypostom : Weibchen (Abb. 1a): Cornjculi gedrungen, mit 2 ab-
gerundeten Endzacken, ein Seitenzacken und dazu ein spitziger Zacken
auf der Fliche; Laciniae gleichlang aber etwas breiter als ¢;; ¢ glatt,
zugespitat, ein wenig nach innen gebogen; c, und ¢, an ¢, gendhert;
¢, etwa gleichlang wie ¢, mit 4 starken Nebenzacken auf der Aulien-
soite und 3 kleinere auf der Innenseite; ¢; breiter als ¢,, mit 4 Paar
Nebenzagken ; ¢, langer als die anderen Coxalhaare und mit vielen Neben-
zacken; 3 Querleisten als Strukturdoppelbogen ausgebildet; von
der ersten und dritten Querleiste geht beiderseits je eine kurze Struktur-
linie aus. Mannchen (Abb. 1b): ¢; und ¢, #hnlich wie beim Weibchen
nur ¢, etwas schmiler; ¢, fehlt wie bei allen verwandten Arten; ¢, glatt,
gleich ¢,. Epistom (Abb. lc): Basalteil verhaltnismifig kurz mit 2 Paar
kurzen Seitenzacken und 2 Paar kleinen Flichenzahnen ; Distalteil lang,
mit wechselstindigen Zacken und kurzer Endspitze. Tritosternum (Abb.
1d) : Grundglied langlich, mit je 1 Paar Vorderrand-, Seiten- und Flichen-
zacken ; Lacinia kurz, Proximalhélfte dicker, besonders an der Basis, mit
4 Paar starken Seitenzacken ; Distalhalfte schmiler mit 4 Paar kleiner
Zacken ; Endabschnitt in 2 kleinen seitlichen, glatten Spitzen und eine
mittlere, ganz kurze aber dickere aufgeteilt. Chelicere (Abb. 1e) : Fixuslade
mit 4, Mobilis mit 3 abgerundeten Zahnehen ; Schere linglich gestreckt.
Dorsalfliche (Abb.2): Marginale einheitlich mit Innenrand ab sg tief
kreneliert ; Marginalhaare nicht vermehrt, lang, doppelreihig fein ge-
franst, Z, und I, kiirzer, ebenfalls gefranst; Dorsalhaare mit gleicher
Form wie die der Marginale ; Dorsale mit wabenférmigem Strukturlinien-
muster und dazwischen unregelmiBig verbreitete abgerundete Struktur-
gruben. Ventralflichen : Weibchen (Abb. 3) : Endopodial- und Metapodial-
linie gut sichtbar, geschléingelt; Metapodiallinie verw#chst nicht mit
Carina ventralis, die gut ausgepragt ist und in eine Querstrukturlinie
iibergeht, die die Analabgrenzungslinie darstellt ; Operculum grofl, platt-
eisenformig mit hinteren Ecken leicht abgerundet, reicht mit dem hin-
teren Teil nur wenig itber Coxen IV hinaus; Mittelspitze mit langen ein-
spitzigem, kolbenformigem Fortsatz der weit den Vorderrand des Sternum
iiberragt ; », und vg; kurz, v, ein wenig von Operculum bedeckt; von v,
bis o, die Lénge der Haare zunehmend, v, gleichlang wie @;; %, Vs
Ve, Vi Vg lang, doppelreihig fein gefranst; V, und V,gleich gestaltet,
etwas kiirzer und ditnner; 2 x- Haare; 20 Randhaarpaare; Anal-
offnung von einem V, enthaltenden Strukturlinienring umgeben ; die ge-

Trichouropoda macrochacta n. sp.

samte Ventralfliche mit demselben Strukturmuster wie auf Dorsale. '
Minnchen (Abb. 4): Endopodiallinie kurz nicht mit Metapodiallinie ﬁ{){x i a Weibchen, Hypostom ?j{%‘.
verwachsen, die sonst wie beim Weibchen verliuft ; Operculum eiformig, 1 ? %E;‘;Elcﬂlecnn’éﬁ.’pt‘mo‘“ ,.g:'?vs‘}
von einem glatten Chitinband im unteren Abschnitt umgeben ; v, und Abb. 1 d Weibchen, frﬁiis?éf-mun i{{'&%’i.

v, kurz; v, etwa zweimal, v; v, und @, dreimal so lang wie v;; Anal- ﬁgﬁ 1 ¢ ::Z]‘Sglhen Bhflicerf "‘7‘0"?;;
offnung etwas groBer als beim Weibchen ; Haarform, Haarzahl, Peritrema AbD. 3 \Vcil)cﬁgg: Vglllst?;fllﬂlzlclﬁc f'.i‘;,';;g.-.‘.ﬁ.
und Strukturmuster wie beim Weibchen. Abb. 4 Minnchen, Ventralfliche < X

Nach dem Bau der Gnatosomaunterseite und Tritosternum wie
auch nach dem Gesamthabitus der Erwachsenen scheint diese Art nahe
verwandt mit 7. hispanica (Hirschmann, Zirngiebl-Niecol, 1961).

5 3){3 v
(4 9 ¥




377
376

SSIRNT
R

4]

7

1
A
'}

5\§;

SN
o
)

R
=\
S

AR

AN

a‘fb‘!‘ﬁ\\\‘\)\“‘&@\\\
§ll

3
=
2

NS
3
X
B

RN
) N
AR
SO HINIONINS
;‘f.’-etl'\‘““\ \
i g;;f\\“\’\“ks@fet\ s
RSN

3

o"é :
ot

P
”

>
R
T
»: ¢
1%

%

=
=

oyt
ST
A
X7 Y
R oS
S
A
s
L
=
=
=33

R

23

e 4‘/’
rdint
VeI Sash 51/
YA
L
2k

A
A
/4 WK

A
RN

|

N/
NNl
= R
WESNWN A\ '“.‘A\'\‘\\‘ N
?(«‘3‘3\:2&"{\3'\;‘ SEs= Trichouropoda inoldavica n. sp. W 3
N
\\\§§%§\’ g " Abb. 5 a Weibchen, Hypostom
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Abb. 5 ¢ Weibchen, Tritosternum
Abb. 5 d Weibchen, Chelicere
Abb. 6 Weibchen, Dorsalfliche

Abb. 7 Weibchen, Ventrailfliche

Trichouropoda hirschmanni n. sp.

Abb. 8 a Weibchen, Hypostom

Abb. 8 b Weibchen, Epistom

Abb. 8 c Weibchen, Tritosternum, Basalteil
Abb., 8 d Weibchen, Chelicere

Abb. 9 Weibchen, Dorsalfliche

Abb. 10 'Weibchen, Ventralfliche

Abb. 11 Minnchen, Ventralfliiche



378 Z. FEIDER und MARINA HUTU 6

Terratypica : Babadag (Kreis Tulcea —Ruménien). Datum : 3.1V.1956.
Biotop : Mulm aus Baumhohle. Holotyp : Weibchen, Paratyp: 3 Weib-
chen, Alotyp: 2 Méinnchen. Birnova (Kreis Iagi — Ruménien). Datum :
15.1V.1957, Biotop : Verrottete Bliatter. 3 Weibchen und 1 Minnchen
Alle Exemplare bie Verfassern.

Trichouropoda moldaviea n. sp. Hufu

Gréfle der Idiosoma : Weibchen — Lénge 6535 p und Breite 480 p.
Hypostom : (Abb. ba): Corniculi zylindrisch mit 3 kleinen Iindzacken;
Lacinien nicht sichtbar; ¢; dick, mundwirts gerichtet, mit kriftigem
seitlichem Innenkantenfortsatz; e, klein, mit Geweihform, die bei den
Arten dieser Gruppe kennzeichnend ist; ¢; verhéltnisméfig kurz, 1 1/2 x
X ¢, mit 4 Nebenzacken, auf einem Ansatzhocker sitzend von dem
beiderseits je eine Strukturlinie ausgeht; ¢, breit, mit 4 Zacken auf der
AuBenseite und 3 auf der Inneren, Grofie der Nebenzacken gegen der Spitze
allméhlich kleiner werdend, Endteil in 2 ungleichen Spitzen gespalten;
3 Querleisten mit je 1 Paar Zickchen, von @, aus liuft vorwérts je eine
Strukturlinie die vor @, in die Coxalflichen biegt. Epistom (Abb. 5b):
Basalteil. fast dreieckig, mit 2—3 kurzen Seitenzacken und 4 Flichen-
zithnen ; Distalteil kurz, mit 6 ungleichen Zacken und einer verhéltnis-
niBig langen, glatten Endspitze. Tritosternum (Abb. 5e): Grundglied
klein, mit 2 Vorderrandzacken ; Lacinia gegen die Spitze dicker werdend
it 8 Paar etwa gleichgroBen Zacken; Endabschnitt in 3 kurze gabel-
artige Aste und 2 lingere diinne fein beborstete Spitzen geteilt. Chelicere
(Abb. 5d) : Fixuslade massiv mit 4 Zdhnen von denen ein mittlerer stirker
ist ; Mobilis mit einem mittleren starken und 2 seitlichen kleinen Zghnen ;
Rollplatte klein, linglich — rund. Dorsalfliche (Abb.6): Marginale
zwischen z; — 2, mit Dorsale verwachsen ; Innenrand glatt ; etwa 35 Paar
kurze, nadelférmige Marginalhaare und etwa 7 Paar Marginalporen;
Dorsale mit kreneliertem Hinterrand und Strukturlinienmuster das ringsim
den Poren eine radiale Anordnung nimmt; Dorsalhaare stark vermehit,
gleich die der Marginale. Ventralfiiche (Abb. 7): Endopodiallinie .fehlt;
Metapodiallinie im stumpfen Winkel gegen die Randverwachsungsnaht
laufend ; Operculum groB, platteisenfdrmig mit rechten Winkeln an ge-
radem Hinterrand, weit itber Coxen IV hinausreichend ; die kurze Mittel-
spitze erreicht den Sternumvorderrand ; alle Ventralhaare etwa gleichlang,
nadelférmig ; im Genitalbereich 3 vz-Haare (va, — v,) mit betreffenden
Poren; etwa 20 Paar x-Haare und 32 Randhaarpaare; Analéffnung
T-formig mit 2 seitlichen Chitinklappen wie bei T'. sardensis (Hirschmann,
Zirngiebl-Nicol 1961) ; Peritrema mit langem gewundenem Vorderast und
ganz kurzem Blindschlauch; gesamte Ventralfliche (ansgenommen das
Operculum) mit gleichem Strukturmuster wie Dorsale.

Naech der Form der Gnatosomaunterseite, Tritosternun und Epistom
slinelt die Art am besten mit 7. interstructura (Hirschmann, Zirngiebi-
Nicol 1961) aus der Gruppe ,um ovalis”.

Terra typica: Roman (Ruminien). Datum: 2.1.1939. Biotop :
verrottete Laubwaldblitter, Holotyp : Weibchen beim Verfasser.
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Trichouropoda hirsehmanni n.sp. Feider, Hutu

@Grife der Idiosoma: Weibchen — Linge: 740 u, Breite: 510 u;
Méannchen — Linge; 710 1, Breite : 480 u.

Hypostom : Weibehen (Abb. 8a): Corniculi schlank, mit 2 End-
zacken und einem wingzigen Flichenzacken ; Laciniae kiirzer und schimiler
als ¢, ; ¢; breit mit Ansatzstelle die die gesamte Vorderkante des schmalen
Mundfortsatzes einnimmt; ¢, breit, Linge: 1 1/2 x¢;, mit starken un-
gleichlangen Nebenzacken; ¢; — Lénge: 2Xe¢;, etwas schmiler als e,
auf der proximalen Halfte 3 Paar Nebenzacken von denen die auf der
AufBenseite kriaftiger sind ; ¢, etwa gleichlang ¢, aber schmiler, mit 9—10
ungleichlangen Nebenzacken ; ¢, an ¢, genghert, so dafl die Strecken ¢; —¢,
und c¢;—c¢, etwa gleich sind; 5 Querleisten und 4 Strukturlinien : eine
e,—@,, eine von (5 aus, eine ¢,—@, und endlich eine von ¢, auslaunfend.
Minnchen : KKonnte nicht eindeutig beobachtet werden ; ¢, scheint kolben-
formig, verkiirzt und an ¢; gendhert; ¢; scheint glatt und verkiirzt dem
Weibchen gegeniiber. Epistom (Abb. 8b): Basalteil gro8, dachférmig,
mit 1 Paar kleinen Seitenzacken; Distalteil verhiltnismafig kurz mit
5—6 Seitenzacken und glatter Endspitze die fast die Hilfte der Distal-
teillimge darstellt. T'ritosternum (Abb. 8¢) : nur das Grundglied konnte gut
beobachtet werden, Lacinia am Priparat nicht sichtbar ; Grundglied massiv
mit 1 Paar michtigen Seitenzacken und 1 Paar Flichenzacken. Chelicere
(Abb. 8d) : Entspricht in der Form 7. orbicularis (C. Li. Koch 1839), nur
sind die Zihne kleiner und stumpfer ; Rollplatte fast rechteckig. Dorsal-
fliche (Abb. 9) : Marginale glatt, zwischen z; — #; mit Dorsale verwachsen ;
Marginal- und Dorsalhaare kurz, nadelférmig, vermehrt; Struktur-
linienmunster polygonal, verwischt, sichtbarer in der Mitte der Dorsale.
Ventraiflichen : Weibchen (Abb. 10): Endo- und Metapodiallinie, ver-
wachsen, enden im Bogen auf der Bauchfliche ; Carina ventralis gut ausge-
prigt, biegtin die Bauchfliche ein etwain Hohe von V, wo mit dem quer-
laufenden Strukturlinienmuster eine Analabegrenzung entsteht ; Operculum
mit artspezifischem pentagonalem UmriB, Vorderrand schmal gerundet in
Hohe von v, endend, Hinterrand nur wenig die Coxen IV iiberragend,
gesamte Oberfliche des Operculum mit unregelmiafligen fiinfeckigen
Strukturlinienmuster bedeckt; »; und v, kurz, nadelférmig; v, — und
v, — Linge 1 1/2 X v,; v, das lingste v-Haar etwa 2 1/2 x v, ; alle anderen
Ventralhaare kurz, nadelformig, ausgenommen V, das gleichlang v, ist;
Randhaare etwas linger als die der Ventrale, auf der hinteren Halfte
des Korpers mit gekriimmten Spitzen ; Analéffnung langlich, mit ovalem
Chitinring ; Ventralfiiiche hinter dem Operculum mit ldnglich-polygo-
nalem Strukturlinienmuster bedeckt, das verschiedene Richtungen nimmt,
die Zone neben und vor dem Operculum mit verwischtem Muster; Peri-
trema in charakteristischer Form gewunden, mit kurzem am Ende ver-
breiteten Blindschlauch. Méannchen (Abb. 11): Endo- und Metapodiallinie

wie auch Carina ventralis wie beim Weibchen ; Operculum verhiltnis-

miBig klein, rund; alle Ventralhaare einschlieflich v, — v; kurz, nadel-
formig mit Ausnahme vom V,-Paar das verlingert ist wie beim Weib-
chen; Anal6éffnung wnd Chitinring dem Weibchen gegeniiber etwas
grofler ; Strukturlinienmuster auf der vorderen Hilfte rundlich, teilweise
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verwischt, auf der hinteren Hilfte polygonal-linglich mit senkrechter
Richtung bis auf die Analzone wo es querlaufend ist ; Peritrema wie beim
- Weibchen.

Nach dem Bau der Gnatosomaunterseite und die Form der Chelicere
gehort die Art zur Gruppe ,,um orbicularis’’, obwohl keine von den Arten
dieser Gruppe im Gesamthabitus zu T'. hirschmanni niher steht.

Terra typica: Boca — Samarinegti (Kreis Gorj — Ruminien).
Datum : 6.I1.1957. Biotop : verrottette Laubwaldblitter. Holotyp :
Weibchen, Alotyp: 1 Minnchen, bei den Verfassern.
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Eingegangen am 12. April 1972

Biologisches Forschungszentrum, Iasi

CERIANA WORELLI sp. n. (DIPTERA, SYRPHIDAT)
’ PAR

VL. BRADESCU

In the present wofk a new species named Ceriana worelli sp. n. (Diptera,
Syrphidae) is described. The author made a comparative study of the species
Ceriana binominata (Verr.), with which this new species has resembling cha-
racters.

Pendant la révision d’un matériel des Syrphides compris dans les
collections du Muséum d’Histoire Naturelle «Gr. Antipa» de Bucarest,
nous avons identifié trois exemplaires (13 2 Q) d’une nouvelle espéce
appartenant au genre Ceriana Rafinesque.

Moyennant la littérature de spécialité existante pour ce genre,
nous arrivons 2 DPespéce méditerranéenne Ceriana binominata (Verrall,
1901). Quoiqu’il existe quelques ressemblances assez prononceées avec
Iespéce mentionnée ci-dessus, une analyse plus approfondie a préqlse
une série de traits caractéristiques qui nous ont conduit & la conclusion
qu’il s’agit d’une espéce nouvelle, que nous dénommons Ceriana worelli.
en mémoire du prestigieux entomologiste amateur qui a été Eugen Worell.

Ceriana binominata, évidemment apparentée & la nouvelle espece,
a été collectée pour la premiére fois par F. Kowarz (juin 1871) sur le terri-
toire de la Roumanie, dans la zone des Portes de Fer (Danube), et dé-
crite par Loew en 1873 sous le nom de Ceria tridens. En 1901, Verrall,
en vue d’éviter ’homonymie avec une espéce de Californie, I’a dénommeée
Ceria binominata. B. Séguy (1961) a rétabli les droits de priorité en ce
qui concerne la dénomination du genre: Ceriana Rafinesque 1815.

Dans le voisinage de notre pays, Ceriana binominata a été encorc
signalée en Bulgarie — région de Tirnovo (P. Drensky, 1934)_ — et
en Yougoslavie — Monts Fruska, prés de la localité Novi Sad
(S. Glumac, 1958). . o

Notre espéce provient de la Dépression de Sibiu (ou de Cibin),
les exemplaires étant collectés le 24.VI.1934 (2 99) et le 9.V.1946 (1 3)

REV. ROUM. BIOL.-ZOOLOGIE, TOME 17, No 6, p. 381384, BUCAREST, 1972



382 VL. BRADESCU 9

aux alentours de la ville de Sibiu (la colline Gusterita, actuellement
quartbier urbain).

=

MAL

Téte. Front noir, plus ou moins luisant ; les poils blanchatres,
courts et rares, plus épais sur les parties latérales, comportent jusqu’s
3/4 de la longueur du style terminal des antennes. Sur le fond noir du
front, bien délimitées et tangentes aux bords des yeux, se détachent
trois taches jaunes-oranges : I'une, située au centre, étroite et ressemblant
a des ailes déployées, moule Pangle interoculaire sur une partie un peu
plus grande que la largeur de l’apophyse antennifére ; les deux aufres sont
& peu prés rondes et situées d'un eoté et de autre du front et envoyent,
chacune & part, un prolongement effilé vers l:. tache centrale saus la
touchant, tout de méme. La coloration et le dessin .de la face sont si-
milaires a ceux de Ceriana binominaia (y compris le dessin imitant le
chiffre 7). Le profil de la face, légérement incliné vers le calus facial
(trés faiblement développé), revient doucement vers Pépistome. La face
et les génes avec des poils rares et courts, fort fins, blanchitres, plus
développés sur les parties latérales et sur celle inférieure. La zone occipi-
tale, avec une bande transversale jaune-orange, de longueur & peu prés
égale & la largeur antérieure dun thorax ; devant le triangle ocellaire,
situé sur une tache noire de forme rhombique, la couleur jaune s’étend
sur toute la largeur du vertex. Sur le triangle ocellaire et sur le vertex,
des poils blanchitres, courts, de longueur croissante vers les parties
latérales. L’apophyse antennifére égale an quart du premier article anten-
naire ; le premier article un peu plus court que les 2° et 3° réunis, le 2° 4
4/5 du 3° article. I’apophyse antennifére et les deux tiers basaux du
premier article, jaunes rougedtres ; le tiers apical du premier article,
ainsi que le 2° et 3° bruns. La pubescence des antennes brune noiritre,
celle du style terminal blanche.

Thoraz. Mésonotum noir, mat, finement ponctué; deux paires
de taches jaunitres: 'une sur les callosités humérales, I’autre sur les
parties latérales du mésonotum, devant la suture thoracique transversale.
Sur la suture thoracique transversale, deux petites taches blanches ar-
gentées, tomentées, orientées transversalement. Les pleures présentent
deux taches jaunes bien délimitées: 'une oblongue, & orientation verticale;
la deuxiéme, ovale, est située en dessous. Scutellum noir, mat, finement
ponctué ; & la base, une bande transversale jaune, de la largeur du tiers
du scutellum. Mésonotum et scutellum avec des poils blanché&tres, fort
courts, un peu plus longs sur les bords ; & la partie postérienre du scutellum
quelques poils noirs. Les ailes avec r 4 - 5 peu courbée (fig. 1). Cuillerons
et balanciers blancs jaunatres. £ 1 et f 2 noirs, faiblement colorés en
jaune rougeétre aux extrémités, surtout vers celle apicale ; £ 3 & coloration
distribuée en trois secteurs presque équivalents, le noir au milieu ; tibias
et tarses jaunes, faiblement colorés de brun 4 la partie apicale. La pilosité
des pattes, courte, blanchatre en grande partie.

Fig. 2. — Cerianu worelli sp. n. Q5 les deux bandes filifor-
mes, fort courbées, blanchitres argentées, du lergite TV
(original).
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Abdomen. Plus finement ponctué et un peu luisant par rapport
au mésonotum. Le tergite 11, dans sa partie la plus étroite, comporte la
moitié de la largeur de la partie postérieure du tergite I1I. Par ce carac-
tore, ainsi que par la courbure évidente de l’abdomen, l'insecte offre
Paspect d’une guépe. La pilosité blanchatre est mieux développée sur le
tergite IV. Sur la partie apicale de Pabdomen, des poils plus longs, ¢érects,
de couleur prédominante brune noiratre.” Les bords latéraux du tergite I
avec des poils plus longs et blancs. Hypopygium avec des poils longs
blancs jaundtres. Outre les taches latérales jaunes de la partie anté-
rieure du tergite 1T et les bandes transversales de méme couleur des parties
postérieures des autres tergites, le tergite IV présente encore deux bandes
filiformes (d’environ 0,3 mm), fortement courbées, couvertes d’un toment
blanchatre argenté. Ces deux bandes commencent dans le sens longi-
tudinal, du coté de la zone centrale et du bord postérienr du premier
tiers du tergite, forment ensuite une large courbure, pour finir dans le sens
transversal, et s’arrétant avant d’atteindre les bords latéraux de I’ab-
domen & une distance égale avec le tiers de la longueur du tergite (fig. 2).
Toutes les espéces paléarctiques connues du genre Ceriana sont dépour-
vues d’un tel ornement. Sternites noirs, plus luisants que les tergites;
4 bandes jaunes, correspondantes & celles des tergites ; celle du sternite
1V plus étroite. Sternite II & pilosité blanchatre ; sternites 11T et 1V, &
pilosité plus courte, blanche jaunatre, avec des réflexes dorés.

FEMELLE

Tort semblable au male. Différences : la tiche jaune centrale du
front, interrompue au milieu, présente des extension latérales plus dé-
veloppées ; les deux autres taches latérales,jaunes ont une forme presque
triangulaire. La bande transversale jaune-orange de l’occiput, plus large.
Tergites 11 et IV un peu plus courts que chez le méle. Sur les sternites,
seulement la bande jaune transversale du sternite V est plus large; a la
partie terminale du sternite V, des poils noirs, un peu plus longs que
ceux de couleur claire. '

Pour une différenciation plus évidente, nous faisons suivre en paral-
lele la diagnose des deux especes :

Ceriana worelli sp. n.

Ceriana binominala (Verrall, 1901)

2¢ article antennaire 4/5 de la longueur
du 3¢,

f 3 a coloralion jaune égale vers les
deux extrémités (par 1/3 de la longuecur
du f 3).

Tergile IV avee deux bandes filiformes
(d’cnviron 0,3 mm) fort courbées, blan-
chatres argentées.

Longueur : 13,00-—13,50 mm

2¢ article antennaire 1/2 de la longucur
du 3°. .

f 3 moins coloré de jaune A la partie
basale qu’a celle apicale.

Tergite IV dépourvu de pareilles bandes.

Longueur : 10 mm
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La nouvelle espéce s’intégre dans la clef indiguée par P. Sack,
comme suit :

12. 2¢ et 3¢ articles antennaires de longueur & peu prés égale. Bande
faciale médiane, noire, en forme de fuseaun. . . . C. subsessilis Illig.
— 92¢ et 3¢ articles antennaires évidemment inégaux. Bande faciale
médiane, noire, tridentée & la partie supérieure. Le dessin jaune
de la partie faciale gauche représente la forme du chiffre 7. . . 13

13. 2¢ article antennaire & 1/2 de la longueur du 3°.
f 3 moins coloré de jaune & la partie basale qu’a celle apicale.
Tergite IV sans dessins blanchitres argentés. Taille petite (10 mm)
e e e e .+ ..+ ... ..0C bhinominata Verr.
- 2¢ article antennaire & 4/5 de la longueur du 3°.
f 3 également coloré de jaune & toutes les deux extrémités
(par 1/3 de la longueur totale de f 3). Tergite IV avec deux
bandes & toment, formant des dessins blanchitres argentés.
Espéce plus robuste (13,00—13,50 mm) . . . G worelli Bradescu

Les types sont déposés au Muséum d’Histoire Naturelle
« Gr. Antipa» de Bucarest. Holotype: 1 &, capturé & Sibiu (la colline
Gugterita), le 9.V.1946. Allotype: 1 2, Sibiu (la colline Gugterita), le
24.V.1934. Paratype: 1 @, Sibiu (la colline Gusterifa), le 24.V.1934.
Leg. E. Worell.

Nous remercions & cette occasion une fois de plus le D*. M. Bécescu,
directeur du Muséum d’Histoire Naturelle « Gr. Antipa» de Bucarest,
pour m’avoir offert la possibilité d’étudier le matériel des collections du
Muséum. Xgalement, nous accomplissons un devoir, en remerciant le
Prof. M. Ienigtea pour le large esprit de collaboration scientifique en ce
qui concerne les divers problémes de spécialité.
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Enireprise géologique de prospections

THE STATUS OF SOME NOMINAL SPECIES OF
CULTRINAE AND XENOCYPRIDINAE
(PISCES, CYPRINIDARE)

BY

PETRU BANARESCU

The status of seven nominal species of Cyprinidae is amalyzed. Leplocephalus
mongolicus Basilewsky is the common species known as Erythroculter mongo-
licus and wrongly identified with Culter mongolicus. The generic name Erythro-
culter, although younger than Chanodichthys, must be retained as nomen
conservandum. Culler mongolicus Basilewsky, Leuciscus recurviceps Richardson
and L. machaeroides Richardson are unidentifiable. Culfer flavipinnis is the sou-
thern subspecies of Erythroculter illishaeformis, flavipinnis having priority over
recurvirostris. Hemiculler kweichowensis is probably a subspecies of H. dispar.
Leuciscus xanthurus is the same species as Xenocypris argenfea; the last name
must be retained.

Va,l'ua,ble revisional papers were published in recent years on genera,
and species of Cultrinae and Xenocypridinae, mainly by Chinese ichthyo-
logists [22—247; I too contributed with several papers [1—47. Yet
there are still some specific names whose status remained obseure. I try
here to clarify a few of them.

1. Leptocephalus mongolicus Basilewsky, 1855 (Fig. 1)

Basilewsky [5] gives an adequate illustration on Table 1V, figure

2 of this nominal species, which is reproduced here (Fig. 1). This is very

suggestive for the rather common East Asian fish recorded by many
authors as Erythroculier mongolicus but identified, first by Berg [6]
then by his followers, not with Leptocephalus mongolicus Basilewsky, bt
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with Culter mongolicus of the same 8-1.1'(1101;. The fish lllustra%ﬁ }g
Basilewsky has a wide, oblique mouth, like . mongolicus, a-bolurt [ 50&15
in lateral line (B. mongolicus has 73—79); one can count only §om(ta o
branched anal rays, but in the description, Basilewsky n.lent-lvon‘.s ]zg 02,31L
amount of 22 rays (e. g. 19 or 20 branched); F. mr(.)'n,g_oh(ms h‘as ¢ —1_47 2 :
as against 22 31, rarvely 21 in the other species Wlthin the genus Iry
throculter.

v “i"s\‘-"y"y'\ig‘:w\,q vy
T
S
A

S e

IFig. 1. — Leplocephalus mongolicus Basilewsky. Redrawn afler Basilewsky.
g. 1.

This nominal species became the type of the genus Clza')z/c?zc;lzz‘l% ys
Bleeker, 1859. Both Chu [11] anq I [1] showed_ that thq 181)(;,%1_951 (be;
seribed by Bleeker [9] as Chanodichthys mongolicus a;nd i enl ified Bf
him with Basilewsky’s Leplocephalus m. actually is E?'g;fllfOM( ,vtia m1 0
Berg and subsequent authors. Yet one pould still have c1pubt;sf 0111, t }1(1, 1(‘te’n—
tify of Blekeer’s and Ba‘silewsky"s species. The examination of the illustra-
tion proves it is the same species. ' . -

In describing L. mongolicus, Basilewsky mentions, on p .%3 ,
“pesica aerea 3-loba’ ; the air bladder divided into three ‘011‘_211,;1_11):18115"&1-1
important generic character f01.' Eryt‘h"rocultm: Yet in (1(389]1"1 11.1b . ;g;li(;s
dichthys m., Bleeker [9] mentions : _ve,o’tter plwno‘, 1??81 (/p.umfzsb vgl,r vles
non carinato ; vesica natatoria bipartite”. He was wrong; 11)1)01 a §nized
specimen was stuffed and the post-ventral keel cquld n(it e {)ecog ined
and the third, smallest chamber of the air-bladder may have been o
IOOLe(}n defining the genus Chanodichthys, Berg [é_&]‘ nlf%l.lj(,ll())lnsl:l 810111)153
80 scales, abdomen rounded (e. g. also behind pel\'l(}b?,.dvll—‘ a:((e} 1n
partite. He identified as Ch. mongolicus one Amur ghg-}ﬂ;{g%{ ,sl‘)ecnlne;n
now apparently lost (I could not find it in the Lemngl‘a‘c B\ .ubegn n
July 1967) with 81 scales and a rounded a»_bdomerz.‘ Tln? %31901]1;1(?, IS) o
bably was a hybrid, not identical with Basilewsky’s an() B (ze e1ls‘n Pto
cies. Nikolski [15] didn’t fir;c.l in the Amur any specimen corresponding t
Berg’s so called Ch. mongolicus. ‘

) Leptocephalus mongolicus bei‘ng‘ the genei’o‘ty]p‘e ngt Ql}g;z?gzcizg(z)%s
Bleeker, 1855, this genus has priority over Bryt émciq‘(, ﬂm’ tefl';z; éeng1{
the species L. mongolicus and Culter @lhsha(ffoa im,@s (‘ 1.' e)gl/ tL{l(;;é) :;Tnon ,n;V
Berg) being congeneric. Yet the only author who realizec $ synonymy
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is Chu [11] who used the named Chanodichthys for the species usually
ascribed to Erythroculter. Al other authors who used this either did
it in a very broad sense (e. g. Giinther [12]) or included in it mainly
species of Megalobrama, or adopted Berg’s above mentioned point of
view. The generic name Erythroculter is in general use since more than
35 years for species from China, Korea, and Soviet Far Bast, many of which
are economically valuable; its replacement by Chanodichihys would led
thus to much confusion. I propose to retain Erythroculter as nomen
conservandum.

2. Culter mongolicus Basilewsky, 1855

Basilewsky gives a very short and vague description of this species
(““Corpus latius praecedentibus, rectum, squamis mediocribus grisescentibus
vestitum ; dorso arcuato ; abdomine carinato. Pinnae griseae. Linea lateralis
arcuata, media’) and no illustration at all. After this description, it is
not possible to identify the species ; yet all authors, since 1909, identified
it with the species usually called E. mongolicus, which actually is, as shown
above, Basilewsky’s Leptocephalus m. This regretable confusion is due to
Berg [6]. Even if accepting. that Basilewky’s Leptocephalus m. and
Culter m. are the same species, the first name has page priority (231 over
237) and must be retained.

3. Leueiseus recurvieeps Richardson, 1846

This nominal species is based on the drawing of a fish by a Chinese
artist, brought to the British Museum by Reeves. According to Berg’s
1934 paper [7] this fish is unidentifiable ; Rendahl [16] identified it with

_ Culter alburnus.

Tchang [19] used the name Culier recurviceps for H. dabryi;
Lin [13] considered recurviceps a valid species of Culter, subgenus Ery-
throculter, characterized by 66 —68 scales and 23 —24 branched anal rays,
while dabryi (listed by him without having examined any specimen) is
accepted as a species of Culfer s. str., with L. lat. 65—73, A 2/25—-29.
H. W. Wu [21] records as C. recurviceps two specimens with A 2/25—26,
L. lat. 65—69; these values, as well as those mentioned by Lin for
recurviceps, are typical for B. dabryi (= oxycephalus) characterized by
A 2/25--28, rarely 23, L. lat. 64—71.

Nichols [14] too considers recurviceps a possible synonyme of
dabryi, while L. Yih&C. K. Wu (in H. W. Wu&oth., 22) formally
Synonymize recurviceps with dabrys, although they use the last-quoted
hame, while the first one, if valid, has priority.

Whitehead recently published [20] a very good illustration of the
drawing by a Chinese artist after which L. recurviceps was described.
One recognizes a Cultrine fish with almost vertical mouth, 29 branched
anal rays, some 64 —66 scales in lateral line and a denivelation at the nape.
After the rays and scales count, this fish may be either Culter alburnus
(A 2/256—29; L. lat. 63—172), BErythroculter dabryi (A 2/(23) 25—29 ; L. lat.

2~e. 1901
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65—171) or B. illishaeformis flavipinnis (= K. i. recurvivostris) (A 2/24—26 ;
L. lat. 68—75). The shape of the almost vertical mouth suggests rather
E. illishaeformis. It seems thus more probable that this fish is the same as
E. illishaeformis flavipinnis (Tirant, 1883). The name recurviceps has
priority not only over recurvirostris, but even over <llishaeformis (Bleeker,
1871) and over dabryi (Bleeker, 1871) as well. But the identity of L.
recurviceps is far from being sure, there is no holotype of it and my opi-
nion is that it must be rejected as a nomen dubium.

4. Leueiseus machaeroides Richardson, 1846

This nominal species was almost generally overlooked by students
on the fish fauna of Hast Asia. Rendahl [16] mentions briefly that this
and other specific names proposed by Richardson after painting must be
“am besten vollig der Vergessenheit itberlassen’; neither Nichols [14]
nor B. L. Yih&C. K. Wu (in H. W, Wu&oth., 22) mention this name.

An adequate reproduction of the painting, brought by Reeves to
the British Museum, after which L. machaeroides was described, was re-
cently published by Whitehead [20]. One recognizes an elongate Cultrine
fish, with short anal fin (11 branched rays), pointed head and snout and
strongly recurved lateral line, with about 52 scales. This illustration is
very suggestive for Hemiculter leucisculus (Basilewsky, 1855); but there
is no spine in the dorsal fin, whose last simple ray, is, according to the
illustration, slender and flexible. The dorsal spine is very clearly indicated
in other painting from the same set (e. g.. Abramis terminalis, Leuciscus
recurviceps, L. xanthurus), one cannot thus say it was overlooked by the
artist. The presence of a slender, not spinified, last simple dorsal ray de-
monstrate the fish is the same as Hemiculterella sauvagei Warpachowski,
1887. The name machaeroides has, evidently priority over sauvagei. Yet
the identification of the firstnamed being not sure, while the second is
based on still existing hoholtype, H. sauvagei must be retained.

5. Culter flavipinnis Tirant, 1883

Unlike the preceeding nominal species, this one is based on a holo-
type, still existing in the Lyon Museum, which was reexamined by Chevey
[10]. This author concluded C. flavipinnis is the same was Erythroculter
pseudobrevicauda Nichols &Pope, 1927 ; Tirant’s name has priority and
must be retained, but the species belongs to Erythroculter. In my revision
of this genus [1] I overlooked the name flavipinnis. It was demonstrated
in that paper that E. pseudobrevicaude is a synonym of C. recurvirostris
Sauvage 1884, this one being a subspecies of Erythroculter illishaeformis.
Chevey [107] showed flavipinnis is the same fish. According to the priority
law, the right name of the southern (North Vietnam and Hainan) sub-
species of the North and Central Chinese Hrythroculter illishaeformis is
thus : Evr. dllishaeformis flavipinnis (Tirant, 1883)
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6. Hemieulter kweichowensis Tang, 1942

This species too was described after fish specimens and according
to ;nodern criteria. Yet it was totally overlooked in the reviews and re-
visions of the genus Hemiculter [3] [22] [23].

According to its description [18], this fish has th inec

the \.rentral part of the abdomen, as in] ’H . dispar; it dif?erlzego(igntflllréegulg(—)
species of the last named in having 60 scales in the lateral line (as ag:;inst
46 —58) and 12 branched anal rays (as against 13—15 in H. d hun;z-
nensis and H. d. hainanensis, about 17 in H. d. dispar). Tang.(lé) men-
tions also a larger eye than in H. dispasr : eye diameter 28.9%, of head,

- 7.49, of standard length and 989, of interorbital width, (at a st. length

of 110 mm). I found even higher values of the eve di i
nanensis from the Minkiang drainage in Fukienj.r neter i A d. b

.Thl.? nominal species'was described after a single specimen from
Kweiyang, Kweichow province, on a southern tributary to the Yangtze.
It seems to be a fourth subspecies of Hemiculter dispar.

7. Leuciseus xanthurus Richardson, 1846

This fish was described after a Chinese painting 3
. Thi LW painting from Reeves collec-
tion ; this painting was reproduced by Whitehead [20]. It is evidenglcy
a Xenocypris, with about 56 scales in lateral line. The only species
having this low number of scales is X. argentea Giinther, 1868. I consider
E;)l'loilt i}();alelfs_ a311c1e11ftlcal, but the last name argentea, although younger,
§ retained, as far as it received general acceptan i £
bolotype in the British Museum. - g plance and is based on a
One name proposed by Richardson after a fish-painting can be iden-

tified without doubt and received ) )
( general acceptance : Aby ‘minali
ascribed at present to Megalobrama. P ramis forminalis,

Acknowledgements. M™® le Prof. N.-L. Bauchot, Paris, and Drs M. Boeseman
Leiden, P.H. Greenwood, London and P.J. Whitehead, London, sent xerosj

copies of not available papers ; P.J, Whitehead sent informations about Reeves
collection of Chinese fish drawings.
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COMPARATIVE STUDIES ON THE WEBERI;AN
APPARATUS IN THE SUBFAMILY DANIONINAE AND
CULTRINAE (CYPRINIDAE-PISCES)

BY

CONSTANTINA SORESCU

The author makes a comparison of the Weberian ossicles and the first four ver-
tebrae of Danioninae and Cullrinae in order to cstablish their phyletic relationship.
Within the last-named subfamily, one can distinguish primitive species, whose
‘Weberian apparatus and the first four vertebrae bear some similarity with that of
Danioninae (their presumed ancestors), specialized and evolved speciés. The

author comes to the conclusion that the Danionince are primitive, from the des-
cending Cultrinae.

The comparative study of the Weberian apparatus in some Cypri-
nidae (subfam. Leuciscinae, Xenocypridinae, Abramidinae) with a view
to establishing some phylogenetic relationships, as well as the history
of these researches, was the object of a previous paper [17].

The assertions of the above-mentioned work, on the phylogenetic
value of the Weberian apparatus, are supported also by subsequent re-
searches on the Weberian apparatus in the subfam. Danioninae and Cul-
trinae. The representatives of these subfamilies people the waters of China,
Japan, India, Singapore and Europe and, in our opinion, their compar-
ative study could lead us to some accurate conclusions regarding their
phylogeny. Asiatic species were obtained from the collection of the
“Tr. Sévulescu” Institute of Biology, by courtesy of Dr. P. Bénéresecu,
to whom thanks are due. .

METHOD OF WORK

Skeletal samples were obtained by transpareni preparation and maceration of the
soft tissue in KOH 49, staining of the Weberian ossicles with alizarine and mounting .in
gelatin glycerin (according to R. Tilak’s method). The preparation -of the spinal column was
carried out by routine skeletization.
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The studied species were: Osleichthyes- Pisces ; Subfam. Danioninae : Squaliobarbus
curriculus, Zacco temmincki, Zaceo platypus, Zacco pachycephalus, Ochelobius clongatus, Aspido-
parie morar ; Subfam., Cultrinae : Rasborinus lineatus altior, Chalcalburnus chalcoides menlo,
Alburnus alburnus, Hemiculler bleeckert, Erythroculter illishacformis, Culler alburnus, Pelecus
cultratus, Pseudoxygasler gora, Parabramis pekinensis, Pscudolaubuca sinensis, Parclaubuca
{ypus, Ischikauia sicenackeri, Salmostoma bacceaila.

The comparative study of the 20 species, so different as concerns body shape, size,
way of life and environment cnabled me to establish some characteristics of the Weberian
apparatus and of the great vertebra, specific of each subfamily (Table 1), and to use them
as phyletic indices. Out of the skeletal specimens studied, only the scaphium, tripus and
greal vertebra evince variations among subfamilies.

In some species, the Weberian apparatus and the great vertebra evince an intermedary

form between the two subfamilies under discussion; these species were considered links which ~

prove the descendence of one family from the other.

Subfam. DANIONINAE

The same as for the subfam. Leuciscinae [17], the Weberian ap-
paratus and the great vetebra of Danioninae are primitive. Weberian ossi-
cles have a rough massive aspect. The scaphium has a thick wall ; its ascend-
ing process, well developed, has an auricular shape, with rounded edges ;
the articular process of the scaphium, as in Leuciscinae, is formed only
of a single ramus. We consider this a primitivity feature, as the appear-
ance of the second ramus in the other subfamilies increases the articu-
lation area of the ossicle in the body of the first vertebra, which results
in a better fixation of the whole apparatus and, implicitly, in a more ac-
curate functioning.

The intercalarium keeps the characteristic shape of the whole fam.
Cyprinidae. It is long, with 2 horizontal position and articulated to the
great vertebra by an articular process. The two processes of the inter-
calaria (articular and ascending) are’ equal. _

The tripus is the strongest Weberian ossicle. In Danioninae it is
long, with a strongly curved external side throughout its length. The
transformatory process prolonges the curve of the external side of the
ossicle, resulting in a solid line (Fig. 1). In our opinion, this character
also demonstrates the primitive aspect of Danioninae, since in the other
subfamilies the aspect of the tripus change, viz. -the external curve becomes
slighter and the curving angle of the transformatory process is emphasized.
This change seems to permit a better funetioning of the apparatus as a
whole. The cranial extremity of the tripus is long (Fig. 1). The articular
process of the tripus in Danioninae, the same as in Leuciscinae [17]
is well developed, long and wide, placed towards the centre of the osssicle.
The articulation surface of the adductor muscle of the tripus is concave
and very large (Fig. 1).

The first four vertebrae which accompany Weberian ossicles vary
in correlation with the modification of the latter. We shall use the abbre-
viation V;, V,, Vg, V, for vertebrae and the term the great vertebra when
veferring to all four.
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V; in Dan?onina.e has no variations in shape. It has the shape of a
plane-concave disk, with slightly developed dorsal ribg, the same as in all
primitive Cyprinidae with unfused vertebrae.

V,, amphicelous, is not fused to V, This character, in addition
to the others, underlines the primitive character of Danioninae. Dorsal
ribs are well developed.

Fig. 1. — Weberian apparatus in Zacco pachy-
cephalus. 1, scaphium; £, ascending process
of scaphium ; 3, articular process of scaphium ;
4, ligament of scaphium; 3, intercalarium ;
G, ascending process of intercalarium; 7, arti-
culary process of intercalarium; 8, ligament of
tripus ; 9, tripus ; 10, articulary process of tripus ;
11, transformatory process of tripus.

V,, amphicelous, not fused to V,, has no ribs. It has the shape of a
small neel with a cavity in the middle. In Danioninae this cavity is
superficial and has a large opening, as this is the articulation site of the
articular process of the tripus, which is wide and long (Plate 1, A).

V,, amphicelous, has also pleural ribs, in addition to the well
developed dorsal ribs. The same as in all primitive Cyprinidae, the arti-
culation end of the dorsal ribs to the vertebra is very wide and prolonged
an‘qero—latemlly with a sharp excrescence (Plate I, A) and ossa suspen-
soria, resulting from the medio-ventral fusion of pleural ribs, is posteriorly
oriented (Plate I, B). °

Thus, in the subfam. Danioninae, the primitivity of Weberian ap-
paratus and of the great vertebra is demonstrated by the following cha-
racters : the articular process of the scaphium has a single ramiﬁcétion;
the external side of the tripus is strongly curved throughout its length;
the cranial extremity and the articular process of the tripus are ldng;
V, and V, are not fused ; ossa suspensorie is posteriorly oriented.
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Subfam. CULTRINAE

The study of the Weberian apparatus and of the great vertebra
in East and South-Asiatic Cultrinae, the same as in Buropean ones, per-
mitted us to distinguish within this subfamily some primitive species, some
evolved ones and others adapted to the pelagic life. _

Out of studied Cultrinae the following species were considered as
primitive :  Rasborinus lineatus, Chalcalburnus chalcoides, Alburnus

Fig. 2. — Weberian apparatus in Rasborinus
lineatus altior. Same legend as in fig. 1.

alburnus, Hemiculter, Erythroculter <llishaeformis, Culter alburnus.
Rasborinus lineatus is placed at the limit between Danioninae and Cul-
trinae, by the characters of the Weberian apparatus and of the great
vertebra. In specialized, pelagic Cultrinae (Pseudoxygaster gora and Pe-
lecus cultratus) the Weberian apparatus resembles in many respects that
of evolved Cultrinae (Parabramis pekinensis, Pseudolaubuca sinensis,
Paralavbuca typus, Ischikauia steenackeri, Salmostoma baccaila).

In Rasborinus lineatus, the Weberian apparatus is greatly similar
to that of Danioninae, having a single eharacter of Cultrinae (the shape of
the transformatory process of the tripus). As in Danioninae, the articular
process of the scaphium has a single ramus, the external side of the tripus
is curved throughout its lentgh and the articular process of the tripus is
wide and long (Fig. 2). Only the transformatory process of. the tripus
iz the same as for the other Cultrinae : short, thin and sharply curved,
forming an obtuse angle with the rest of the ossicle (Fig. 2). The great
vertebra of Rasborinus Ulineatus also has Danionine features: V, not
fused to V,, cavity for the articular process of the tripus at the level of
V, superficial and ossa suspensoria oriented posteriorly. Due to this
similarity of the Weberian apparatus and of the great vertebra in Ras-
borinus and Danioninae, the same as of the similarity of their cranium
[187, it may be considered that Rasborinus lineatus is a primitive Cultrina,
which proves the descendance of Cultrinae from Danioninae.

02
o
1<

5 WEBERIAN APPARATUS OF DANIONINAE AND CULTRINAE

In primitive Cultrinae (of the studied species), there start appearing
some superiority features of the Weberian apparatus and of the great
vertebra. Thus the second ramus of the articular process of the scaphium
is also formed but it remains still slightly developed. The external side of
the tripus becomes rectilinear, as this ossicle is curved only at the level
of the transformatory process, which is short, thin and sharply curved,
forming an obtuse angle with the tripus (Fig. 3). V,, because of the
fusion of V, with V;, becomes a biplane disk, and the articulation eca-

Fig. 3. — Weberian apparatus in Erythroculler
illishaeformis. Same legend as in fig. 1.

vity of the tripus in V; becomes deeper (Plate I, C). Out of primitivity
characters encountered in Danioninae, the shape and size of the articular
process of the tripus (Fig. 3) is also maintained in primitive Cultrinae
(long, wide, placed to the centre of the ossicle), the same as the conforma-
tion of V, (presence of anterior excrescens, ossa suspensoria posteriorly
oriented). Evolved Cultrinae, the same as specialized ones, present the
Weberian apparatus and the great vertebra modified in the same direc-
tion. The new characters point out their superiority. It is worth noticing
the appearance and development of the second ramus of the articular
Pprocess of the scaphium. The external side of the tripus is no longer
curved throughout its length, but only at the ends. It is rectilinear on
the median line. The articular process of the tripus, though wide, is short-
ened, which enables a better articulation in cavity V, which becomes
deeper. The transformatory process of the tripus has a typical Cultrina
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conformation : short, thin, sharply curved, forming an obtuse angle with
the rest of the ossicle (Figs 4 and 5). V, becomes a biplane disk, as V,
and V; got fused, V, is also modified. The anterior excrescence of
dorsal ribs is reduced (Plate II, D) and ossa suspensoria is vertically orient-
ed (Plate 1T, £ and F).

Fig. 4. — Weberian apparatus Fig. 5. — Weberian apparatus
in Pelecus cullratus. Same legend in Ischikauia steenackeri. Same
as in fig. 1. legend as in fig. 1.

Table 1 presents synoptically the characters of the Weberian ap-
paratus and of the great vertebra in Danioninae and in the three groups
of Cultrinae.

CONCILUSIONS

1. The comparative study of Weberian apparatus and of the great
vertebra in 20 species of Danioninae and Cultrinae of East and South
Asia and of Europe, enables us to establish that the variations of these
skeletal pieces, which remain constant within the subfamily, irrespective
of the way of life and environment, may be used as phylogenetic indices.

Plate I. — A, Great vertebra of
Squaliobarbus curriculus (ventrally
seen). I, dorsal rib of V', : 2, dorsal
rib of V,; 4, cavily for articular
process of the tripus ; 4, dorsal rib
of V,; 3, anterior excrescence of
dorsal rib; 6, ossu suspensoria;
7, hemal are ; 8, neural arc ; 9, neu-
ral spina of V.

B, Vertebra IV in Squaliobarbus
curriculus (posterior aspect),

€. Great vertebra of Chaleal-
burnus chalcoides menlo  (venltral

view),
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— B, Great vertebra in Pelecus
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2. Primitivity characters of Weberian apparatus and of the great
vertebra, observed in subfam. Danioninae determine us to consider this
subfamily as primitive.

3. The melding of primitivity eharacters of Danioninae and Cultrinae
in the Weberian apparatus and in the great vertebra of Rasborinus
lineatus justifies us to consider it as a link proving the descendance of
Cultrinae from Danioninae.

4. The existence of some Danioninae characters in the Weberina
apparatus and in the great vertebra of primitive Cultrinae is a new proof
of the deseendance of Cultrinae from Danioninae.

5. The differentiation of Cultrinae into 3 groups (primitive, special-

_ized and evolved) demonstrates the existence of a parallel evolution also

within the subfamily.

6. The resemblance of the Weberian apparatus and of the great
vertebra in evolved Cultrinae and in specialized ones (by adaptation
to the pelagic life) determines us to consider that though the two groups
of Cultrinae had a parallel evolution, they derive from a common ancestor,
probably a primitive Cultrina. '
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LES CRITERES DE L’ESPECE
LE CRITERE CYTOGENETIQUE

PAR

EUGEN V. NICULESCU

The author shows that the cytogenetical criterion cannot be used in taxonomy,
since it presents a great intraspecific individual and racial variation and since
a normal interspecific variation is observed in the same time with a great
interspecific constant; often, an intergeneric variation and an intrageneric
one are also found, i. e. just the contrary of a good specific and genecric
criterion. The author suggest the ‘“new’ species erected only basing upon the
chromosomal formula cannot display specific validity.

A la suite des recherches effectuées an commencement du XX°
siécle par les différents cytologistes, s’est accréditée dans la science 'idée
que le nombre des chromosomes est constant & l'intérieur de ’espéce et
variable d’une espéce & l’autre. Ainsi on croyait qu’on avait découvert
un critére idéal pour Pidentification et la délimitation des espéces. Cette
idée a persisté longtemps inaltérée.

En 1948, C. Motag [13] écrivait les lignes suivantes: « Ces chro-
mosomes dont la forme, dimensions et nombre sont constants au sein de
la méme espéce, selon les conceptions actuelles généliques sont les porieurs
des facteurs héréditaires ou génes». Méme en 1958 on pouvait lire que
«tous les individus d’une méme espéce vivante possédent le méme nombre
de chromosomes » [1]. Mais depuis 1958 et jusqu’aujourd’hui se sont
accumulés un grand nombre de faits qui nous montrent que cette loi a de
nombreuses exceptions et qu’elle ne peut plus étre acceptée. On a con-
staté des variations individuelles et raciales, ainsi qu’une constance
interspécifique fréquente — donc le contraire d'un critére idéal. Quoique
la liste des exceptions & la loi générale s’accroisse toujours, une nouvelle
science s’est toutefois créée — la cytotaxonomie — et Pon continue & con-
sidérer le critére cytogénétique comme un bon critére taxonomique, les
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travaux sur la cytologie des Rhopalocéres ayant comme but « d’améliorer
lewr systématique & Uaide d'un nouveaw critere» (H. de Lesse).

Nous allons examiner maintenant les travaux ecytologiques les
plus récents (H. de Lesse, K. Maeki et C. I. Remington) pour voir
quelle est la valeur du critére cytologique et si la systématique des Rhopa-
locéres «s’est améliorée » & Daide de ce nouveau critére. Pour cela nous
examinons la variation chromosomique chez les Rhopalocéres.

1. VARIATION INDIVIDUELLE

Un bon caractére d’espéce ne comporte pas des variations indivi-
duelles, le caractére spécifique étant constant chez tous les individus de
Pespéce. Or, la formule chromosomique présente des variations indivi-
duelles chez un grand nombre d’espéces. Ainsi chez Heliconius doris L. n =
— 24, 25, 26, 27, Auca nycteropus Reed n = 7—8, Steroma andensis
Feld. n = 12—13, Phyciodes moesta Salv. n = 32, 33, 34, Catasticta
flisa Her. Sch. n = 25, 26, 28, (. reducta Butl. n = 29, 31, Mechanitis
isthmia veritabilis Butl. n = 17, 18, Oeneis chryxus Doubl. n = 2930,
Dismorphia psamathe L. n = 23—24. Chez certains spécimens de Ly-
sandra amandus Schn. de Maroe n = 22, chez d’autres n = 23 (en France
n = 24); L. argester Bergstr. n = 147, 148. Trés varies sont les for-
mules chromosomiques aussi chez les Agrodiaetus: A. demavendsi Pleiffer
n = 67—74 et 76, A. alcestis Zerny n = 19—22, A. interjectus de Lesse
n = 29-32, A. admetus Bsp. n =77, 718, 79—80, A. cyanea Stgr.
n = 16, 17, 18, 19, 20, A. carmon Her. Sch.n — 81, 82, A. poseidon L.
n = 18—27, A. transcaspice Stgr. n = 19—53. Les especes du genre
Agrodiaetus « sont affectées trés fréquemment d’une variation exceplionnelle
de leurs formules chromosomiques chez une méme espéce » [7]. Cette variation
restreint incontestablement la valeur du caractére cytologique et par
conséquent son application en systématique, ce que reconnait méme
H. de Lesse [3]. Mais en méme temps nous constatons chez Agrodiaetus
damon Den. et Schiff. un nombre trés constant (n = 45) dans toute
Paire de distribution géographique. Donc la variation individuelle est par-
fois absente, mais souvent elle est trés grande et dans ce cas elle diminue
1a valeur du caractére cytologique. Cette variation « ¢nconstante » ne con-
fére donc pas au critére cytologique une valeur taxonomique.

2. VARIATION GEOGRAPHIQUE

Les populations d’une race et les races d’une espcee ont trées sou-
vent des formules chromosomiques différentes. L’amplitude de cette varia-
tion est trés large et a 6té constatée chez un grand nombre d’espeéces.
Ainsi chez Lysandra coridon Poda d’Espange et d’Italie (la région centrale
des Apennins) n = 87, en France, Angleterre, Suisse n = 88, dans les
massifs alpins situés au nord de Venise n = 89, en Yougoslavie n = 90,
en Roumanie n = 91 et en Bulgarie n = 92 [10]. Chez L. bellargus
Rott. n = 45, 46, 47, 48 chez L. argester Bergstr. n = 147—151 dans les
différentes régions d’Espagne centrale et les Alpes occidentales, en Italie
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n = 147—148. Chez Agrodiaetus cyanea Stgr. n = 16—22 suivant les
races, Mechanitis menapis menapis Hew. n = 24, M. m. mantineus Hew.

— 20, Heliconius sapho congener Weym. n = 33, H. sapho ssp. n = 56,
Pareuptychia hesione Sulz. n = 15, 21, 24, 42 —44, suivant les races [9].

3. VARIATION INTERSPECIFIQUE

La variation interspécifique de la formule chromosomique revét
des aspects différents. Parfois nous constatons une variation que nous
pouvons nommer «normale» ou «réguliére», les espéces se distinguant
par une, deux ou plusieurs unités. Ainsi par exemple Morpho amathonte
Deyr. a n = 27, M. leontinus Feld. n = 28 ; Dowocopa elis Feld. n = 31,
D. linda Feld. n = 32; Mestra apicalis Stgr. n = 31, M. semiflua Feld.
n = 33, ete. [9].

Mais chez beaucoup d’autres espéces les formules chromosomiques
différent par un grand nombre d’unités et dans ce cas la variation inter-
spécifique apparait comme « irrégulicre », « discontinue » en « sauts ». Ainsi
chez Dismorphia theucarila Doubl. n = 18, chez D. critomedia Hbn. et
D. nemesis Latr. n = 31, tandis que chez D. hiposticta Feld. n = 48. Deux
espéces d'Huptychioides sont séparées par 25 unités : K. vesta Butl. n =
= 25, E. albofasciata Hew. n = 50 [9]. La variation irréguliére se voit
trés bien dans les formules chromosomiques du genre Charares (H. de
Lesse, 1966) : Ch. laodice Drury n = 13; Ch. zelica Butl. n = 13; Ch.
eupale Drury n = 17; Ch. etheocles Cr.n = 22; Ch. candiope God., Ch.
lucretius Cr., Ch. numenes Hew., Ch. smaragdalis Butl., Ch. tiridates Cr.,
Ch. bipunctatus Rotsch., Ch. etesippe God. n = 25; Ch. nichetes Grose-
Smith., Ch. anticlea Drury, Ch. zingha Stoll, Ch. pleione God., Ch. sub-
ornatus Schultze, Ch. kahldeni Hom. et Hew. n = 26 ; Ch. brutus Cr. n =
= 30; Ch. eynthia Butl. n = 33; Ch. protoclea Feisth. n = 44; Ch. ful-
vescens Auriv. n = 57.

Du tableau ci-dessus on constate que la variation irréguliére est
accentude aussi par le fait qu’un grand nombre d’espéces ont la méme.
formule chromosomique. Par conséquent, au lieu d’une variation interspé-
cifiqgue, comme c’est le cas d’un bon critére d’espéce, nous avons, dans ce
dernier cas, au contraire, une constance interspécifique.

Les espéces possédant un méme nombre de chromosomes sont trés
nombreuses. Voici encore quelques exemples. Chez cing espéces de Peda-
liodes n = 29, chez cing espéces d’Aldelpha n = 30, mais la 65°a n = 27
et la 7°e n = 42, 45, Sept espéces de Perisama ont n = 29, mais deux
autres especes ont n = 30. Les espéces des genres Vanessa, Junonia,
Anartia, Hyponartia, Metamorpha, Siproeta (Vanessini) ont n = 31,
toutefois Anartia amatha L. a n = 30—31 et 32. Les espéces des genres

. Yramea, Euptoicta, Phyciodes, Closyne (Argynninae) ont n = 31, toutefois

Phyciodes mawsta Salv. a n = 32, 33, 34 et Ph. margaretha Hew. a n =
= 34—35. Les genres Dione, Dryadula, Agraulis, Heliconius (Eueides),
Dryas (Heliconiinae) ont n = 31. Le méme nombre de chromosomes (n =
= 31) se retrouve aussi chez les espéces des genres Urbanus, Astraptes,
Epow'ggreus, Oechydrus, Antigonus, Anisochoria, Ebrietas, Theagenes,.
Erynnis (Pyrginae), toutefois Achlyodes, de la méme sous-famille, a n =
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= 15. Pyrgus et Heliopetes n = 30. Les genres Butleria, Cynea, Hylephila,
Polites (Hesperiinae) ont n = 29 (H. de Lesse [9]). La méme situation
se trouve aussi en d’autres famiiles. Cing espéces de Leptophobia ont n — 26,
quatre especes de Tatochila ont n = 28; un grand nombre d’espéces de
Colias ont n = 31, mais chez un spéeimen de C. lesbia F. n = 32. Le méme
nombre (n = 31) se trouve aussi chez Furema (13 espéces étudiées par
H. de Lesse), mais chez un spécimen d’Furema albula Cr. n = 28 et chez
un autre n = 29. On pourrait donner beaucoup d’autres exemples du
grand nombre d’espéces examinées par H. de Lesse. Ils nous montrent
combien « irréguliére » est la variation interspécifique : d’une part le méme
nombre de chromosomes chez un- grand nombre d’espéces congénériques,
d’autre part des formules chromosomiques séparées par wne centaine d’unités.
Outre les exemples déja mentionnés, signalons-en encore deux. Chez
Leptidea sinapis L. n = 26, L. morsei Fenton n = 53 et 54, L. amurensis
Mén. n = 61 et L. duponcheli Stgr., trés voisine de L. sinapis L., n = 104,
Mais I’exemple le plus frappant nous est offert par Actinote ott deux de ses
especes sont séparées par 136 unités : A. alcione Hew. an = 14, A. erinome
Feld. n = 150!

De Pexposé ci-dessus il résulte que le critére cytogénétique ne peut
étre considéré comme un bon critére d’espéce pour les deux motifs sui-
vants :

1. Il 'y a une grande variation intraspécifique tant individuelle que
raciale. . :
2. La variation interspécifique est parfois réguliére et « normale »,
mais souvent elle est irréguliére et en « sauts ». Cette variation est d’au-
tant plus inconstante et irréguliére que souvent elle se transforme en une
constance interspécifique, le méme nombre de chromosomes se trouvant
chez un grand nombre d’espéces appartenant au méme genre ainsi qu’a
plusieurs genres de la méme sous-famille. '

Nous voici arrivés au probléme du genre, done & la signification
systémalique supraspécifigue du caractére cytologique.

De Vexposé ci-dessus il résulte déja que la formule chromosomique
ne peut constituer un critére de genre, en d’autres termes les genres
ne peuvent étre séparés » l’aide de la formule chromosomique. Si tous
les genres de la sous-famille des Pyrginae ont le méme nombre de chro-
mosomes, il va sans dire que le critére cytogénétique ne peut étre utilisé dans
la sous-famille mentionnée, vu cette constance intergénérique. Mais d’autre
part nous constatons une wvariaiion inlragénérigue qui, également, rend
impossible de trouver un caractére de genre. Si toutes les espéces dun
genre avaient un nombre constant, par exemple 30, alors ce nombre pour-
rait constituer un caractere du genre considéré. Mais si 15 espéces ont
n = 30 les 10 autres espéces du genre ont n = 28, 29, 31 , etc. alors le
nombre 30 n’est plus un bon caractére générique car celui-ci, on le sait,
doit éfre commun & toutes les espéces composant le genre. Bien plus,
un bon caractére de genre doit étre propre & un seul genre d’une tribu ou
sous-famille. Mais si nous trouvons le nombre 31 chez 9 genres de la méme
sous-famille (Pyrginae) ce n’est plus un bon caractére & 1’échelon géné-
rique. Au contraire, si les 9 genres avaient n = 28, 29, 30, etc. alors
chaque genre a une formule constante qui devient une caractéristique du
genre, pouvant étre utilisée en taxonomie. Par conséquent le critére cy-

-
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togénétique présente souvent une constance intergénéri L ati08
intragénérique, c’est-a-dire le contraire d’un bog eﬁfgg&e ge'gnl(lé];-lfqﬁ(ématwn
N H. de Lesse [7], en essayant de trouver une signification sup;ra,s é-
cifique des formules chromosomiques chez les Rhopalocéres, admet pue
le nombre modql ! de plusieurs genres et méme familles est 36 Mais n((l)us
ne pouvons guére c.amc.tériser les genres par leur formule chrdmosomi ue
vu la g’rande_a variation intragénérique. Ainsi les Erynnis néotropicaux %nt
n = 31, mais parmi les espéces paléarctiques deux Erynnis ont seulement
= 30. De méme .les. Pyrgus néotropicaux ont n — 30 mais P. alveus
L.an = 24, P. bellieri Obth. n = 27 y P. carthami Hbn. n ’= 29, P .malmw
L. n = 31. H. Qe Lesse (1966) considére que n = 24 egt 1’1n .nombre
ayant un caractére générique pour le genre Lycaena. Ce point de vue ne
peut pas &tre accepté puisque L. rubidus Bdw. o n — 38 et L. heteronea
Bsdv. a n = 68 (d’aprés K. Maeki et C. Remington [117). '

Dans son travail de 1967, H. de Lesse [9] affirme « quw’un nombre
modal de famille, sous-familic, tribu, genre ou sous-genre se dégage la
plupart dw temps, lorsqu’un nombre suffisant d’espéces a pu étre égudié
(par exemple 27 ¢t 28 dans le genre Tatochila, 27 pour Ie sous-genre
Heliconius) ». Ma1§ quand la variation intragénérique est trop grande on
ne peut pas établir un nombre modal représentant le caractére du genre

A}ns1 chqz le genre Lysandra ont été trouvées des formules chro-
Inosomiques différentes, I'amplitude de la variation étant trés large :
24, 26, 31, 32, 38, 45, 82, 84, 87, 88, 89, 90, 91, 92,131—134, —147—
—151, 190~19} ; de méme chez les A grodiaetus ont été trouvés des’nombres
variant de 10 2 125 [8]. H. de Lesse, en voulant illustrer par des exem-
Ples la'not_lon de nombre modal, n’a indiqué que deux genres : Tatochila
et Heliconius. 11 n’a pu donner plusieurs exemples puisque la variation
est trop grande au sein d’une famille bour trouver un nombre modal. Ainsi
Ppar exemple chez les Hesperiidae, 3 c6té de genres ayant n — 31 sie
trouvent ffl.’autr'es avee n = 15 (Achylodes) ou n = 27 (Alera) Chez les
Dismorphiinae il Y a des espéces possédant n — 18 23, 24 3i 48 Gi
et 104; qufal peut étre le nombre modal chez cette so,us-f;Lmil’le@ ’Ohe; les
Satyridae également y il est difficile d’établir un nombre modal puisque
n=7, 8,9, 10, 13, 15, 17, 20, 21, 24, 25, 27, 28, 29, 30, 38, 42, 43
50 et 60 chromosomes suivant les espéces. Chez les Nyw:pha,lida;’ les"
nombx:es ,QG chromosomgs sont compris entre 13 et 150! Par conséqilent
tant & D’échelon générique qu’s Véchelon familial I’établissement du
potmbre modal est assez difficile, vu lg grande variation intragénérique et
;?) nrtafgnnhale. H. de Lesse' (9] a essayé de démontrer que les Brassolinae
X es Satymdae'en utilisant la formule chromosomique de ceux-ci
Nous avons montr(? flans un autre travail [14] que son a,rgumenta-tioﬂ
& plropos de la position systématique des Brassolinae 3 Paide de ]&vfor-
mule el.lromosonnque n’est pas fondée. « Nous ne discuterons pas ici
la question de savoir si les Brassolinae sont ou non de “nou

voudrions seulemmzt souligner le fait que la formule chromosomique ne peut
pas ’YI:O’ZLS suggerer  cette position systématique des Brassolinae. Primo
nous remarquons que cette formule chromosomique a été établie chez dew.r (,'lcm'e;

Seu]e/mgn i i i 0 UT Z() ) 0O S‘t t ) 1!
T — e

Ial nombre modal on entend le nombre de Chl()]ll()S()H €s le plus fréque dans 1 en-
s un e

3 — ¢, 1901

Satyridae, nous -
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) ilial (1 Satyridae n’ont
jati 0 ] viveau familial (tous les Satyr :
¢ variation chromosomique an nwvea % : ' iy
s w?_wztz) » Nous avons montré ci-dessus la vgleb_n_de Vallta’tlz(gti 2216 sges
pas n t;e tamille. « Si nous voulons établir la position  systén a qw s
de ce linae, nous devrions en appeler, non pas au criicre c:{.,/tggencmg g g
Br?cfszermcl,ation & Vexosquelette, & l’ammge geoéfbtaled etHa dg ﬁ}éssgab il
p v i just lus Paffirmation de H. — .
illes. » Nest pas juste non plus on Lesse Lt
o chgzlnﬁ?lsle ilya f@me nelle corrélaiion entre certaines coupures (5(1)1112 ;% X
selOI} nzi% Argynnis 8. 1.) et les résultats cytologiques ». En ce qull1e o
(11(;18 %frmmmm sensu Niculescu ainsi que les Satyrinae nous
G v S
aucune corrélation. . \ 5o, ches
( Ainsi par exemple chez les Boimmd’tlom esp\eces.)s (;)rllltt I111_ 39, ehes
auires 31; chez lossiana deux espece ' n = 30, ‘
. aulres n = 31; chez les C e n g
dgux q?‘tltlree auires e;péces n = 31. Brenthis z%o Roit.sah%f n12, 34, Les’
G danh y ¢ Sehiff. n — hecate Den. et Schill. n = o4. |
B e vicie Sc}l“‘]ﬁ.‘ y 7111{);',0; E’o Pandoriana ont n = 29, de méme
«genres » Fabriciena, ;f c—agac; Oamme O  les gonres Jiabri.
O Argynnis — mais A. aradyo ld. : T
q}17ﬁ7g3;/“»[ esoacidalia et Pandoriane avaient un noll'ﬁbg’e 51;02128 Cemres ¢ é
(Llecizn 1,)011rrait constituer un arrgu;nent p%}g’nlgnzei (11 ul 1% e e o
1 serait ¢vident — 81 bl f : ;
alor rallélisme serait ¢viden ! énérique. Mais
‘%Olls })el 11;1@9 enlre ces genres étaient vram}el}t de Vaileur 'g(%itt(ll’itbq;l o tde
o anc{'es. sont basls «sur de légeres différences (16381 g(wlbéme o :.29)
Tesse e tre part, le nombre des chromosomes est le In I ‘
L) et et af le chromosomique confirme ces
Tst-ce qu'on peut affivmer que la formule chre )t nique conflime. oo
Jjosupuvroé génériques ? Pas du tout ! Les genl%a,ha,l'(:,1 _tg &S i o
¥ ' i i alidi v s
¢ : r ment pas la v .
e CﬂOlOgK}“%ﬁz{;ﬁﬁgr Clest I1))0111'(;[1101 Paffirmation de H. de
Fabriciana et g na. ’ 101 ] e e
Lesse & propos du parallélisme nous Asurplend. L argum(f;}al gr?tré sty
e 1tient pas sa these mais la notre. Nous a,JV(.)ns1 e b bon os
? e S(l)’ljnvajlidité de ces trois genres. L’armure genltal’e ne1 (1)1 s e
'(ﬁiees pour une séparation des trois genres et Pexamen cy ]
ir §

cidalia,

]l*jllsl' us H de Lesse [7] affil'me que « dans la 80%8-’(,;/)711[@”6.8 gzi
; , 6v181 inéri ¢ " TP ROLOYT g
S’atym'nae t?”O’I:S g?'andos reviStons ge'nemques basées suy ld mo ]) {

K ’

rouvé, dans Détude eytologique, des ((:](fm_fcirmatui_afs Sgw%égggs&i

’ ; : ar I ,
isi re Satyrus (faite p .

évision est celle du gen A L do Liesie) of
é bres différents caracté

de méme que des nombres :

Par cqonséquent les bons genres ont des n<})mb1;ecst

ts!. H. de Lesse justifie son genre Avret L@fsalq,t

e Satyrus (n = 27). Mais en examinan

’ 7 constatons,
somi autres Satyridae, nous
chromosomiques des 4 o, tons,
les .fol“fllué?:;prés H. de Lesse, que les genres Hzppmg:hm: oerlft 1;18—: o
Sou]ou;(s’ nont pas des nombres différents mais tousAlest I?e;’la};za) -2
s C hazare 1 = 28 (comme Arelhusena) —
i y ra et Pseudochazara N = ! @) — mais
et }es ‘(’]\mig de ce dernier genre montrent n = 27 comme _certazmecai -ed%ssug
tr()lsﬂeipi(js' Donc Paffirmation de H. de Les:se mentlm‘nn(,%ne Quané
e gii?/;née“par les données cytologiques présentées par 1;1-}131;:%8. Quant
szxuéép arations spécifiques ei"fect-ilées pi:;ilo(ril: Iéiisﬁn% basces sux los
i idér ;
: y somiques, nous les con : -
fouriglf)S }ghldogn I(J):asse 3écri,t la, sous-espéce hamadanensis de Lesse appar
En 195 .

1 a l I}e (¢ A I()d aet . P & (] p b +
nan ¢ A da i S ¢ i 1€

genitalia ont t
La premiere I
«on constate tout K
tains des genres Crees .
de ehromosomes différen :
(n = 28) par rapport au genr
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un autre article [4] ou il décréte hamadanensis une bonne espéee en raison
de sa formule chromosomique. Vrvaiment, A. dama a n — 41 et A. hama-
danensis a 1 = 22. List-ce que cette différence dans le caryotype est suffi-
gante pour accorder & la forme hamadanensis le statut spéeifiqgue ? Nous
répondons non a cette question en nous basant toujours sur les travaux
de H. de Lesse. Il présente un grand nombre d’exemples de sous-es peces

dont la formule chromosomique est nettement différente de Pune & Dautre.

Outre les exemples ci-dessus nous mentionnons encore Pareupthychia
hesione Sulz. d’Argentine avee n — 15, mais en Equateur n — 21, 43, 44;
Agrodiactus  transcaspica elbursica TWorst. n — 16, 4. t. cospica Stgr.
n = b53. Une formule chromosomique différente n’est donc pas toujours
un caractére spéeifique. La validité spéeifique de hamadanensis se trouve
sous le signe interrogatif comme d’ailleurs toutes les « especes » qui diffe-
rent seulement par le caryotype, mais les genitalia sont identiques (4. sen-
nanensis, A. tankeri, A. baytopi, ete. [4], [5] [6]). Pour nous mieux
convaincre de la valeur de critére cytogénétique et combien « valides »
sont ces espléces, nous examinerons un peul« espece » Lysandra coelestissima
Vrty. En 1960 H. de Lesse sépare coelestissima de L. coridon Poda et la
considére bona species 4 la suite de Pexanien eytologique (n = 87, tandis
que L. coridon an = 88). En 1960 n’étaient bas connues les formules chro-
mosomiques des populations de coridon de divers pays (89, 90, 91, 92)
et on pensait que n = 87 était le nombre d’une espece distinete. Quand
on eut constaté que les populations et les races pouvaient aveir des for-
mules chromosomiques différentes, H. de Lesse revint sur ga déeision de
1960 et redescendit coclesiissima au rang de sous-espéce de coridon [10].
Un autre cas discutable est celui L. albicans H. S, A propos de la validité
spéeifique d’albicans, 1. de Lesse dit: « La Jorimule n —= 82 de L. Al-
bieans semble donc bien avoir la valeur dun caractére spécifique s elle permet
ainsi de séparer albicans d’hispana (n = 84—85)». Dans un autre tra-
vail (1952) le méme auteur affirme : « Lavalidilé spécifique de L. athicans
se trouve confirmée par Uétude cytologique. Toutefois j’ai compié sur dews
individus de L. albieans n = 85 et non n — §4 comme dans ia majorité
des cas ». Nous pensons que ces lignes ne demandent plus de commen-
taires. Quelle est la valeur d’un chromosome de plus ou de inoins? Il

peut &tre wne variation dividuelle, un caraciére racial, spésifigue ou

- méme générique. La sytématique des Rhopalocéres ne s'est point ¢ amné-

liorée » avec les genres M. esoacidalia, Fabriciana, Arethusana, Chazara,
Pseudochazara, ete. et avee leurs formules chromosomiques non plus.
Ces genres, ainsi que leg cspeces coelestissima?, coerilescens, astuviensis,
arragonensis, hamadanensis, tankert, ete. ne font gu’encombrer la taxo-
Domie sans aucun profit pour la science.

Pour conclure nous soulignons encore une fois que le critdre ¢yto-
génétique n’est pas un bon critére pour sucun taxon. Parfois il peut
fournir des ¢léments d’identification & Péehelon spéceifique ou géndrique,.
mais en tous cas le statut taxonomique des taxa examindes doit éire comn-
firmé par Phabitus et surtout par les genitalia. Nous considérons comme
une erreur taxonomique les séparations spéeifiques basées sur le caractore
cytologique en I’absence des structures différentes dang les genitalia,.

% Coelestissima est encore considérée bona species par L. Higgins [2], W. Manley [12];
cte. quoique H, de Lesse s’y oppose !
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ELECTRON-MICROSCOPIC OBSERVATIONS ON
SPERMATOGENESIS IN EURYDEMA VENTRALIS
KOL (HETEROPTERA-PENTATOMIDAE) WITH SPHECIAL
REFERENCE TO MITOCHONDRIA AND ANNULATE
LAMELLAE

BY

VIORICA TRANDABURU

Mitochondria and annulate lamellac have been studied in all spermatogenesis
stages, on Eurydema ventralis Kol. Annulate lamellae have been observed bnly
in spermatogonial cells and‘cxclusive]y in the cytoplasm of those cells.

Mitechondria polarized in spermatogonia, diffusely spread in spermatocytes,
merge in spermatids forming the nebenkern which has a very complicated struc-
ture. Subsequently, the nebenkern simplifies its structure, so that it looks as
consisting of two mitochondrial bodics. In advanced spermatids and in sper-
matozoa, the mitochondrial bodies present another structure. ’

Electron microscopical studies about the mitochondrial transfor-
mations determining the nebenkern have been described in 2 series of
insect species by Tahmisian et al. [31], Gatenby and Tahmisian [31],
Brelland et al. [6], André [1] [2], Baccetti and Bairati [3], a.s.0.

~ Minute investigations by means of the electron microscope concern-
ing the further evolution of the nebenkern have been carried out in Lepi-
doptera (Macroglossidae and Pieridae) by André [17] [2] and by Pratt
[23] in Hemiptera (Murgantia histrionica). :
_Annulate lamellae have been rendered evident in some animals both
in oocytes [157 [16] [24] and in spermatids and spermatocytes [26] [30].
hey have been pointed out in spermatogonia of Orthoptera by Sukai
and Shigenaga [28] and in Homoptera, by Folliot [9].

In the present paper we intend to describe on Burydema ventralis

Kol. the annulate lamellae as well as the mitochondria evolution.

BEV. ROUM. BIOL.-Z0OLOGIF, TOME 17, N0 6, p. 407412, BUCAREST, 1072
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MATERIAL AND METHOD

Adult specimens of Eurydema veniralis XKol. collected from Isalnila--Craiova were
dissceted in fixation solution under the binocular and the tesfes werce removed. Fragments <
< 1mm?® weve fixed for 2 hours ina 2.5% glutaraldehyde solution in 0,15 M phosphate buffer
at pH 7.4. The material was washed in phosphate buffer and then post-fixed in the same
buffer to which 19%0s O, was added [17]. The preparations were debydrated in acetone and
cmbedded in Vestopal W. The ultrathin sections obtained with an ultratome LKB were
stained in an aqueous solution of uranyl acetate and contrasted with lead citrale [25]. The

grids were examined in a Jem- 7 electron microscope (80 Kv).

o RESULTS

Spermatogonia present a large spheric nucleus with the heterochro-
matin periferrally located in a very thin layer or in small heaps, while the
euchromatin is scattered in the nucleus [Fig. 1). In the cytoplasm
of these cells, elements of the smooth endoplasmic reticulum, isolated
ribosomes or polysomes are irregularly spread. Mitochondria and dictyo-
somes are situated at a pole of the nucleus in an area where centriolus
was also observed under light microscope. Also in the cytoplasm of sper-
matogonia, flat cisterns perforated by pores, arranged in piles and form-
ing annulate lamellae, are found (Fig. 1). Sometimes these are connected
to the nuclear membrane, which demonstrates that they originate from
the nuclear membrane. A characteristic fact is that in subsequent stages
of spermatogenesis, no more annulate lamellae had been observed in ger-
minative cells.

Spermatocytes present a large nucleus, with heterochromatin
arranged in heaps scattered all over the nucleus, while the euchromatin
ig finaly dispersed. In the cytoplasm, many mitochondria diffusely spread,
a weakly developed granular endoplasmic reticulum, one centriolus,
ribosomes and dictyosomes, are found.

Young spermatids have a spherical nucleus with larger heaps of
heterochromatin than in spermatocytes. In the cytoplasm of these cells,
there are : ergastoplasm, ribosomes isolated or polysome-like, dictyosomes
and some inclusions which may represent autophagosomes, not encoun-
tered in spermatocytes. .

Mitochondria and dictyosomes begin to gradually cluster at one pole
of the nucleus, where this process acquires intensity (Fig. 2). Through
the transformations they underwent, mitochondria form the nebenkern.
Thus, mitochondria which had reached at the posterior pole of the nucleus,
began to enlarge, Franch out and twist, in a very complicated manner.
The ramification is more pronounced to the periphery of this group of
mitochondria (Fig. 3). In a further stage, the peripheral mitochondria
merge first. These begin to branch out, catching among their ramifications
the inward not yet merged mitochondria (Fig. 4). Then, the merging of
peripheral mitochondria becomes more pronounced (Fig. 5). The merging
of these mitochondria results in very lobated forms. The outer mitochondria
branch out to the center of the nebenkern, forming a sort of core (IFig. 6).
At this stage we found only two external mitochondrial formations and a
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still bipartite core. The central part of nebenkern keeps i i

‘ ' i y Ps 1n touch with
cytoplasma in some pplnts. (_Flg_s 6 and 7). Mitochondria fusion continues
and thus}G structu.lrgl ?1mp%1flca;t10n of nebenkern is achieved ; this latter
appears to consist of only two large mitochondrial formati i
matrix ofdwhlch tubules are noticed (Fig. 7). crmations, in. the

- -In advanced spermatids algo with spherical nucleus, the neb
. 0 . . » k "
is equally divided in two mitochondrial bodies, flanking the, axial ?ilgﬁleerii?
fl‘he two mltophondrlal bodies result either by division of the nebenkerﬁ
in two formations, or by separations of the two mitochondrial formations
(-)lfl the 1zzlell)len]z;aljnl %nd their flanking the axial filament. At the beginning,
;,ﬂ ; Hrlx;l (t)c ondrial bodies are still spherical, then they taper along the axial

In both advanced spermatids and s

. i ' s bermatozoa the two elong
mitochondrial bodies present the same submicroscopic structure, diffe%?r&%
from the one in the previous stage. In each mitochondrial body, a matrix
with flbrﬂlo-grar}ular structt‘lre is apparent. From the inner mer’nbra,ne of
the mitochondrial bogiy,. circular cristae shaped lamellary expansions
start ; these do not significantly penetrate within the matrix (Fig. 8).

DISCUSSIONS

_ In spermatogonia, mitochondria localization at one ol g
cleus, as observed by us by means of light microscop}aJ i?l (}%7};?/%91’:;@166
ventralis, has been also described in other Heteroptera species by Chiche-
i-m_g [71, Payne [18], Steopoe [29], Poisson [21], Trandaburu [337] [34]
n the species Viviparus contectoides (Gasteropoda), Murgantia histrionica
(Het.eroptera) and Atractomorpha bedels (Orthoptera), electron micro-
seopical researches carried out by Kaye [14], Sakai an’cl Shigenaga [27]
revealed in cytoplasma, small mitochondria with few cristae, clustered
gea,f‘ the nucleus. In Gel_astocom’s oculatus, Payne [18] [19] not’iced both
"iulc;glg;fazgp?}e(;‘ggzzsgggrgs%)py, the presence in the spermatogoni,a of a
o 2 ooy X = -
perpeIIldi(%ﬂar to the nucleary mgﬁllgfglgg. mitochondria with long e
. An Burydema veniralis spermatogonia, the cytoplasma is :
;lel;lze% by the presence of annulate lamellae. Sometirges,pa,nnulat: IS?nagl?ace
s b eteﬁl potu;e@ as connected to the nuclear membrane, which demon-
P aten ! elrt01:1g1n in the perlnuclez_ilr cistern. These were no longer found
i égr sfages of spermatogenesis. Our results are in good agreement
ey ]ﬁo?l' tak%l and Shlgenaga [28] in Atractomorpha bedeli and with
e ot | 10t [9] in Philaenus spumarius. Folliot [9] described in sper-
gonia, annulate lamellae both in cytoplasma and nucleus.

a,nima,ll&snntt‘lllﬁt: ilr?n;(;ltlae have ?‘lgo k[>§en found in germinal cells of different

. § spermatids [30], in Cambarus virilis (Cr —
Doonrci s [30], wilis (Crustacea

[24]1)[3033)- spermatocytes [26], in the oocytes of some animals [15] [16]

Most authors deem that thes i i

; _ ¢ organites derive from the nuclear

m : ) clear

embrane : yet Sakai and Shigenaga [28] have demonstrated in A trac-

lomorpha bedel; ig i
o cy%)opla :glf;fz that these annulate lamellae originated in ‘“‘tubular body’
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In spermatocytes, the diffuse spreading of mitochondria all over the
cytoplasma also found by means of the electron microscope in Eurydema
ventralis, has been mentioned by Collins and Richter [8] in Buenea sp.,
by Pratt [23] in Murgantia histrionica and by Trandaburu [33] [34]
in Graphosoma italicum.

In spermatids the nebenkern formed by mitochondria clustering
at the future posterior pole of the nucleus and their merging as observed
by us in Hurydema ventralis was also mentioned in other insects. Thus,
it has been described in Heteroptera, under light microscope, by Bowen
[5], Pollister [22], Gupta et al. [12], Trandaburu [33] [34].

Electron microscopical studies concerning the mitochondria modi-
fications for nebenkern formation have been described in several insects.
With regard to Heteroptera we mention the papers of Yasuzumi [18],
Pratt [22], Trandaburu [33] [34]. ,

In the nebenkern évolution, the stages observed by us have also
been described in Lepidoptera (Pieridae and Macroglossidae) by André
[2] as “‘peloton”’, ‘“‘écorce chromophobe’, ‘‘oignon” specific to spherical
mitochondrial body. Pratt [23] showed in Heteroptera (the species
Murgantia histrionica) the stages: ‘‘early,cluster nebenkern, mid-cluster
nebenkern and late-cluster nebenkern’, by which the nebenkern gradually
simplifies its structure, so that eventually, prior to division it becomes
bipartite. ,

In the case of Hurydema ventralis we noticed a gradual simplification
of the highly complicated structure of the nebenkern which consisted of two
formations. :

In Eurydema veniralis during all development stages of the neben
kern, tubules have been observed in mitochondria matrix. The tubules
persisted in mitochondria structure till the two mitochondrial bodies
began to taper along the axial filament. This was shown by Trandaburu
[33] [34] in Graphosoma italicum species, as well. -

We deem that by the separation of the two mitochondrial formations
constituting the nebenkern, two mitochondrial bodies eventually result,
which flank the axial filament, and taper. As mentioned by André [2],
Furieri [10], Werner [35], Phillips [20] a.s.0., the two mitochondrial
bodies range parallely with the axial filament and an inner rearranging
and differentiating process begins, leading to the formation of one or two
mitochondrial bodies, the morphology of which is identical in the indivi-
duals of the same species and different from one species to another.

In EBuwrydema ventralis the two mitochondrial bodies are equal
in size, as described in most insects [2] [4] [11] [13] [32] [33] [34] [36].
In Eurydema wventralis lamellary expansions like circular cristae start
from the inner membrane of the mitocondrial body. Matrix is fibrilo-
granular. In Pieridae, André [2] showed that within the mitochondrial
bodies there existed parallel lamellae like cristae, perpendicularly to the
inner membrane and ranged along one side only. Similar infrastructures
have also been observed by Furieri [10] in Heteroptera (Pyrrhocoris
apterus) by Werner [35] in Coleoptera (Cicindela campesiris), by Yasu-
zumi and Tanaka [37] in Gasteropoda (Cipangopaludina malleata).
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. CONCLUSIONS

1. In spermatogonia, mitochondria, dictyosomes and centriolus
clustered in one pole of the nucleus. In the cytoplasm of these cells an-
nulate lamellae are rendered evident; these are mno longer noticed in
subsequent stages of spermatogenesis.

2 Mitochondria diffusely spread in spermatocytes, cluster in sper-
matids on the fuj;ure posterior pole of the nucleus where they merge and
twist in a complicated way, forming the nebenkern.

3. The constituted nebenkern gradually simplifies its structure
so that it appears to consist of two mitochondrial formations. Within
the nebenkern, during these stages, tubules are noticed.

. 4. In advancgd spermatids.and in spermatozoa the two mitochon-
drial bodies acquire another infrastructure. Lamellary exapansions,
1c)u'((iular cristae-like, start from the inner membrane of the mitochondrial

ody.
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Fig. 1. — Spermatogonia. N. nucleus : AL, annulate lamellac; R, ribosomes.
< 9000,

Fig. 2. — Spermatid. N, nucleus ; MM, mitochondria clustered at {he posterior
pole of the nucleus. x 15 000.




Fig. 3—7. — Nebenkern evolution.
Beginning of branching out of perip-
heral mitochondria. Nk, nebenkern.
Drawing after an electron microsco-
pical image magnified x 19500.

Fig. 5. — Peripheral mitochondria

teclusred by groups. Drawing after

an electron microscopical image mag-
nified X 13000.

Fig. 4. — Peripheral mitochondria more
inner mitochondria not yet merged are seen.

Fig. 6. — Nk, Nebenker
rounding the two inner

N consisting of two external mitochondria sur-

mitochondria. N, nucleus ; Ae, a
X 5000.

ramified ; among their ramifications,
Nk, nebenkern ; N, nucleus ; x 18000.

crosomic vesicle,




NIk, nebenkern consisting of two mitochondria with tubules; N,
- AN I DRD .
nucle,uv Nu, nucleolus ; Nm., nuclear membrane. x 18000,

Spermatozoon ; tail longitudinal sectioned. Alb,

I'ig. 8. — gituc t
’ mitochondrial bodies; Af, axial filament. 48000,

THE DISTRIBUTION OF SOME ENZYMES IN THE
MUCOSA OF THE INTESTINAL TRACT FROM LOACH
' (MISGURNUS FOSSILIS L.)

BY

RADU MESTER, DRAGOS SCRIPCARIU
and LOTUS MESTER

Isoenzymic pattern and histochemical localization of some hydrolytic and giy-
colytic enzymes, in the anterior and bosterior part of the intestinal mucosa
from loach, have been reported., The histochemical observations indicate, that
alkaline phosphatase, acid phosphatase and leucine aminopeptidase are localized
only in the anterior part of the intestine. Nonspecific esterases were evenly dis-
tributed along the whole Iength of the epithelium of the intestinal tract. The
results of the electrophoretic studies, point toward an increased activity of
dehydrogenases (G-3-P DH, LDH, MDH, IDH), in the posterior part of the
intestine,

Comparative investigation of the enzymes activities distribution
in the intestinal tract is essential for the understanding the mechanism
of digestion and absorbtion of food and the physiology of the intestinal
mucosa. Histochemical and biochemical studies have shown, the distri-
bution and nature of some enzymes in the mucosa of the:intestinal tract
on  vertebrates [7—10] [21] and fishes [1] [2] [20]. The intestinal
mucosa of fishes present a variety of enzymes, some of them with seg-
mental differences, in relation with the character of the food and the feed-
ing habits of the organism. Their metabolic importance correlated with
morpho-funetional adaptation of the intestinal tract of fishes is unknown,

The intestinal tract of loaches has a well definit morpho funetional
Specialization : anterior part of the gut is adapted for the digestive func-
tions while posterior part of the intestine is specialized for the diffusion
of oxygen (intestinal respiration [3] [14] [19]). This poses the question

‘Whether or not corresponding functional differences are known.

REV. ROUM, BIOL.-ZOOLOGIE, TOME 17, NO 6, p, 413—418, BUCAREST, 1972
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In the present study, histochemical and electrophoretical techniques
are used to investigate the distribution of some hydrolytic and glycolytic
enzymes of anterior (digestive) and posterior (respirative) mucosa of the
intestinal tract, to facilitate the understanding of their relationship to this
important differentiation.

MATERIAL AND METHODS

Experiment were carried out on loaches (Misgurnus fossilis L.), of average weight
about 50 g. Intestinal tract was obtained from fish and washed with ice-cold 0.659% NaCl.
The mucosa from anterior and posterior part of the intestine was removed by scraping, homo-
genized with cold distilled watler. The supernatant fluid, obtained after centrifugation at 5000 g
for 15 min, was used for clectrophoresis.

Electrophoresis was performed in polyacrylamide gel, at a 7.5 % concentration, accord-
ing to the method of Davis [5], disk-electrophoresis system. The tank buffer was 0.1 M
tris-glycine, pH 8.6; the gel buffer contained 0.1 M 1iris-HCI, pH 8.6. The electrophoresis
was carried out for about 2 hr, with current setting of 3 mA/tube.

After the run, the gels were drawn out from the tubes, washed with cold distilled watcr
and then with 0.1 M tris-HCI buffer, pH 7.4. Gels were further incubated in buffers contain-
ing substrates adequate for each enzyme.

Lactate dehydrogenase was determined according to L. E. Lush [15], NADP-iso-
cytrate dehydrogenase according to Farber and Bucding {8], malate dehydrogenase according
to Dawidson and Cartner [6], glyceraldehide-3-phosphate dehydrogenase after Lush {15]
in which, - the lactate was replaced by alpha glycerophosphate with the same molarity ; nonspe-
cific esterases were determined by the procedure of Pearce [18], with three different substrates :
incubating in alpha naphthyl acetate, alpha naphthyl caprylate and naphthol AS laurate.
As a coupling reagent was used diazolium salts fast bllue B to localize nonspecific esterases
activities in the gels. Leucine aminopeptidase activity was determined according to Nachlas
[16], using L-leucyl-4-methoxy naphthylamide as substrate and fast blue B as coupler. Alka-
line phosphatase and acid phosphatase have been detected in medivm prepared according to
Burstone [4], using alpha naphtlyl phosphate as substrate and fast Red Violet LB salt as
coupler. )

Qualitative histochemistry. This was done on fixed frozen intestinal segments, secc-
tioned in a cryostat (10 p) and stained, using the same substrates and solutions as those
employed for electrophoresis. Alkaline phosphatase and acid phosphatase were detected also
using naphthol AS TR phosphate as substrate and Red Violet I.B salt as coupler, with the

same results.

RESULTS

We followed the distribution in the anterior and posterior intestinal
tract of the various enzymes activities.

Alkaline phosphatase activity decreased distally the intestinal tract.
On the bagis of histochemical staining reaction, alkaline phosphatase are
localized exclusively in the anterior intestine. An intense activity in the
striated or brush border cells and in the crypt epithelium can be seen
(Plate I). In the posterior region of the intestinal tract, alkaline phos-
phatase is not decelable. The. electrophoretical study reveal two molecular
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forms in anterior region of the intestinal mucosa while posterior region
no band with enzymic activity was observed (Fig. 1).
The pattern of acid phosphatase distribution in the intesti

of loach is similar to that described for alkaline phosphSt;sg?S%I}llzllfirs.%g?
chemical observations show that in the anterior part of the gut, acid phos-
phatase reaction was positive. The reaction product appeared’to be locz:,-
lized in the villus epithelium and in crypt epithelium. Mucosa from the
posterior region of the gut is devoide of enzyme activity. Electrophoresis

+ b _—

1 2 3 4 od -6
W infense VA medivm weak [ very wgak

Fig. 1. — Isoenzymic pattern of alkaline

£ t phosphatase (1).

acid phosphatase (2), teucine aminopeptidase (3), capryl(at)e

esterase (4), acethyl esterase (5) and laurate esterase (6), in
the mucosa of the anterior part of the intestine.

on polyacrylamide gel of gut mucosa, revealed one i i

, ) ' : g enzymic fract
from the anterior region and didn’t fi’nd any enzymic fr;ction lirrbla‘z?lz
mucosa of posterior part of the intestinal tract (Fig. 1).

Leucine aminopeptidase activity could be demonstrated i IR
border of 1§h9 epithelial cell layer of anterior region. E?cc}allalg tflcl)i 1)&1011;11:
gleakly staining azo dye precipitate, no enzyme activity was found in

e eplthehal.cells of posterior region. The zymogram of enzyme indicate
one band with leuqlne aminopeptidasic activity, from the mucosa of
gmterlor. part of the intestine. Mucosa from the posterior part of the gut
Is devoid of enzymic activity (Fig. 1). ”

Following the distribution of nonspecific esterases on histochemic:
%)Jllli]@e)graltlons, were observe(_l an enzymatic activity homogenously Ec}lfxllc;}l
%ctivitia ?ng the crypt and v111u.§. In the basal part of the crypt, esterasex
;enz m. es were very low or absent while in the villus epithelium, the
1’ea(§;io?1s vaere chstr;b_uted along the length of the villus. The staining
Teaction of nongspecific esterases is very slight or moderate and did not

¥ significantly in the anterior or posterior part of the intestine (Plate I).

. The electrophoretical studies of nongpecific esterases do not exhibit

any basic variation in the pattern of esterase zymograms from anteri
igghléﬁstlerlor part of the intestinal mucosa. Theyinm%bation of gelst(xaé‘ilgﬁ
llloleelllsgll,ra‘fe(?ﬁ?yfe and naphthyl capyyla;te,_reveal electrophoretically three
intostinag s‘ with esterase activity, in both anterior and posterior
mucosa (Fig. 1). Similar results are obtained with naphthol
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1.C laurate as substrate: the electrophoretic pattern is characterized
by twe enzymic fractions, irrespective of the region of the intestine
(Fig. 1).

Glycolytic enzymes. The electropheretical pattern of glyceraldehide-
3-phosphate dehydrogenase, lactate dchydrogenase, malate dehydro-
genase and isocytrate dehydrogenase from anterior and posterior part of
loach intestinal mucosa are presented in figure 2. Lactate dehydrogeuase
from the intestinal mucosa of loach contains four niolecular forms, irres-

V2277727774

/707
YN,

+ : '
A P A vy A P A g
MOH feDH Lon . 6-3-PDH
Fig. 2. — Isoenzymic pattern of glyceraldehide-3-phosphate dehydrogenasc’

L.

(G-3-P DH), lactate dehydrogenase (LDH), NADP-isocitrate dehydrogenasec
(IDI) and malate dehydrogenase (MDH) from mucosa of anterior (A) and
posterior part (P) of the intestine

pective of the region of the intestinal tract. The zymograms of the other
three dehydrogenases reveal electrophoretically, two molecular forms
in both anterior and posterior part of the intestinal mucosa. As show
in figure 2, the level of the enzymic activity of the dehydrogenases are
slightly increased, in mucosa from the posterior part of the intestine.

DISCUSSION

The results of the histochemical and electrophoretical studies of
investigated enzymes show, that the intestinal mucosa of loach not
only secrete enzymes, but the various regions of the intestine exhibit
this property in different way.

It is well established that the anterior part of the intestinal tract
of loach is directly related to digestion and absorbtion. The activity of
some enzymes as acid phosphatase, alkaline phosphatase and leucine
aminopeptidase change quantitatively and qualitatively as a funection
of the physiological adaptation of the intestinal tract. Insofar as they

can be judged, the findings of the histochemical and electrophoretical

PLATE 1. — Histochemical localization of acid phosphatase

(1), alkaline phosphatase (2), acctyl csterase (3), laurate esterase

(4), caprylate esterase (5) and leucine aminopeptidase (6) in the
mucosa of the anterior part of the intestine.

PLATE [
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studies appear to correspond, with regard to their specific activity and
their significant role, to the function of the intestinal tract. The activity
of these enzymes was demonstrated for other fishes [2] [20] and many
vertebrates, and was related to the functional state of the mucosa. How-
ever the pattern of enzyme distribution aleng the intestinal tract of
fishes and vertebrates are conflicting [17].

The study of nonspecific esterases are of additional interest as these
enzymes are known to exist in multiple molecular forms [11]. Nonspecific
esterases activities were evenly distributed along the whole length of the
epithelium of the intestinal tract. The substrate alpha naphthyl acetate
and alpha naphthyl caprylate produced essentially similar vesults, both
as the histochemical localization and intensity of activity of the various
isoenzymes. In spite of the hydrolytic function of esterases, their existence
in the mucosa cells along the intestinal tract of loach, suggeste that this
enzymes may be involved in the esters synthesis, in relation with the
structure of the lipido-proteic membranes. Nonspecific esterases found
in the intestinal mucosa fulfill multiple functions of secretory, resorptive
and possibly synthesizing character.

The electrophoretical studies of dehydrogenases serve as valuable
indices for certain physiological states of mucosa. Although sutficient
experimental evidence accumulated in recent years shows, th: parbici-
pation of dehydrogenases in metabolisin of the cells, the relationship
between enzyme activity and various cells, in generally, is uncertain.
- Experiments related to the existence of the glycolytic and oxi-
dative enzymes in the mucosa of the intestinal tract of fishes are few
and restricted [2]. Kubat and Koldovsky [13) examining the distri-
bution of some dehydrogenases in rat intestine found an nniform activity,
irrespective of the intestinal part.

Katsumasa and Iujie [12] suggested that the source of energy
within the cell is a process which parallels secretory activity. A com-
parison of dehydrogenase zymograms reveals, that the over-all increase
in enzymic activity in the posterior part of the gut is not correlated only
with the existence of hydrolytic enzymnes. in our case, the Dbiological
funetion of the dehydrogenases from the posterior intestinal segment of
loach, may be correlated with the adaptation of this region to the respi-
rative function.
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CA* ASSIMILATION FROM FOOD AND ITS DISTRIBUTION
IN THE BODY OF SOME SPECIES OF TERRESTRIAL
: ISOPODS

BY

NICOLAE TOMESCU

This paper presents the results obtained by the researches carried out on Cas
assimilation at gut level in six species of terrestrial isopods. It was found that
Ca%® assimilation takes place at a high rate in all isopod species used for the
experiment. It was also studied Ca% distribution in different organs and parts
of the tegument, -as well as the réle of calcium deposited in the sternal plates.
Calcium concentration is different in the organs and parts of tegument of one
animal, but is similar from one species to another. On the basis of the carried
out studies the author arrived at the conclusion that the sternal plates arc

not used as calcium reserves during moulting, but they are removed with
the exuvia.

In a previous work [6] we published the first results concerning
Ca® assimilation from food and its distribution in different parts of the

body, in one species of terrestrial isopod, Trachelipus (= Tracheoniscus)
balticus.

The muech controversial question concerning the part played by

the caleium deposited on the sternal plates of isopods [1] [3] [4] [9]
determined us to continue these investigations on other species, too.
‘¢ carried out comparative studies, selecting species of different bio-
types, remote from g phylogenetic point of view, in order to see to what
extent the obtained results can be generalised. The experiments were per-
formed on the following species : Ligidium hypnorum, Porcellium consper-

sum, Pg’otracheonisous politus, Trachelipus affinis, Trachelipus balticus and
Armadillidium versicolor

REV. RoUM, BIOL. - ZOOLOGIE, TOME 17, No 6, p. 419425, BUCAREST, 1972
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MATERIAL AND METHOD

The isopods used for experiments were collected from the Iidget forest and the Galcer
hill, both places being located near the town of Cluj.

The animals (10 individuals of each species) were kept in the laboratory in covered
glass receptacles, on permanently wet filler paper. During the experiment they had a natural
light regime, and the room temperature was between 17°—20° C. Ca% was administered
with the food : lime leaves marked by means of the method described in the previous
work [6]. 3

In order to calculate the Ca®® assimilated from food at the gut level, we daily took
samples of excrements and food and measured their radioactivity. We took samples of feces
from the leaves in order to avoid the errors caused by a possible Ca% ion migration from food
and excrements, both of them being placed on a wet layer.

The samples were dried in the drying closet at 105° C, then their radioactivity was
measured. We calculated the Ca% amount assimilated at the gut level, making a difference
between the food and faeces radioactivity, relating it to mg. of dry substance. The measure-
ments were made with a G. M. detector having a terminal window, 1.7 mg‘/cm2, connected
to a B, type recorder.

For the investigation of the Ca%® distribution in the isopod body, we fed the animals
(4 individuals of each species) with marked leaves, then we dissected them under the stereo-
microscope. The obtained samples were worked out according to the same method.

During the period of October 1971 — January 1972 we made two repetitions for both
the investigated problems. :

The whole experiment was carried out in the radioisotope laboratory of the Zoology
Chair, under the direction of Prof. V. Radu.

RESULTS OBTAINED

a) Ca® assimilation. In isopods the assimilation of calcium from
food takes place both at hepatopancreas and intestine level, from the
alimentary particles which pass directly from the stomach into these
organs. In our experiments we observed only the calcium assimilation
at gut level, the total assimilation in the living organism being more diffi-
cult to measure in this radioelement because it needs a highly fine and
precise equipment.

So as the data recorded in literature show [6] [6][7][10 J[1l],
the assimilation of radionuclides and generally of the substances varies,
depending on the physiological state of the animals, their age, the surface
and volume of the digestive tract, the passing speed of food,etc. The
external temperature has an important réle, acting directly upon the
metabolism intensity [7] [10].

The results of our experiments on the six species of terrestrial iso-
pods are shown in table 1.

It is found that, generally, Ca% assimilation at the gut level takes
place at a high rate in all the studied species. The physiological property,
preserved by the isopods following their adaptation to the terrestrial
life, of extracting calcium from every kind of food in a high amount,
allowed them to people also the places which are poor of this element.

Table 1
Radioactivity of food (A) and feces (B) samples expressed in terms of imp. (min.) mg. dry substance.

I = series 1

series 2
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The calcium concentration of food is not an element which might limit

il the distribution areal of terrestrial isopods. This may be seen in nature | Thiie i
\ in the widely spread species, as for instance: Ligidium hypnorum, l %0001 Ligraum | Ligrdhvm 1 Ligidivyim
Hyloniscus riparius, Trachelipus balticus, T. affinis, Armadillidium vul- ! 3500{  hyproruin " fypnordm /ypnarvm
[ | garis, ete. There are other agents which play a much more important part 7000 7] | .
in the isopods’ life, particularly the humidity and the temperature. 2500
The results obtained under laboratory conditions may present diffe-
rences in comparison with the phenomena which take place in natural f;_g‘;

conditions [5] [7], so that we cannot consider them as being absolute.

But they can illustrate the intensity of a biological phenomenon in nature. MMZ :
; b) Ca*® distribution and deposition in the body of some isopod 500/ RS0,
: species. In the previously published work [6] we described these as- 8 - A
pects in one species. T'rachelipus (= Tracheoniscus) balticus. The results & A
showed that Ca’ distribution is different in the organs of an animal B Y900 Dorcelliym 1 Poreelliym 12rotrachesniscus
and in certain parts of its tegument. In this paper we publish the result Y ss500 conspersum conspersum n Jolitus
of some gimilar researches performed in 6 isopod species. For experiments = 3000 | - |
we selected only adult animals. The results are graphically shown in fi- R i 1]
‘ gure 1. It is found that in all the studied species, Ca* was deposited ‘Q 2 5001 i ]
in gimilar rates in the same organs and parts of tegument. The highest > 20001 i 7
concentration of radioactive calecium/dry substance mg. is found in pleo- { 75001 1 / Q
podes, then, in decreasing order, in: sternites, pereiopodes, tergites; .S 7000 A J /E\
it is very low in hepatopancreas and gut. Taking into account the size and § - 500! - / E\
volume of these studied parts, the tergites, sternites and pereiopodes N - - / —]
represent the principal components of the isopod body, which mobilize § - A e— A
a great amount of calcium. = 8
In terrestrial isopods the excess of calcium, which appears in the 4000\ Tracheljpus : 7/'36‘/79//,'01/5 1 Armadillidium
organism; is deposited on sternites as plates, named sternal calcareous 35001 9ffnis | balticus | versicolor

plates [1] [2] [4] [9]. Radu and co-workers [6] found that in young

animals the calcium distribution in tegument is uniform ; in opposition 40001
with the adult animals, the sternal calcareous plates are not formed. 2 5001
‘In our opinion, the explanation is that the young animals moult 20001
several times a year, their body loosing a great amount of calcium in 75001
this way; so that there is no excess which could be deposited. The adult 7 0001
; : ; 5 0007) .

animals moult once a year, therefore the calcium loss by this way is /

reduced. In this case an excess appears and it is deposited under the form 5””’/ - ¢
| of sternal plates. Many authors [1] [2] [9] think that this deposited - i
3 calcium s a reserve for the tegument strengthening of the posterior part - A
| of the body during the moulting. Mehely [4] and Lagarrigue [3] doubt i
I these assertion}f, ShOWi(]l.“lg fthfiult further investigations arg still n(ices%a;ry. Sternites [N pleopodes
During the period of the experiments we surprised several indivi- ' 3
it duals in pr(%cess of moulting. They were isolated from the marked food, E== tergites hepataopancréeas
il dissected, and then the radioactivity was measured. As it is shown in : pereigpodes KR gut
1 1 figure 1 — B, after moulting there is a very small amount of Ca® in the : . Bylabiiay :
Il tegument. We observed under the stereomicroscope some individuals in ilsgt.rizl ;()p%jl: :Slelgiee‘;tlzt12&;;{??3‘;22nO;“%in;] ::lt:irll)asrt; o:niteitllrinent i t’ceir-
\ ‘! process.of mopltmg and fO‘_lnd t{hat the sterr_la-l plates are 1161}10‘76(1 ?‘t the after moulting C, animal ,during moulting (the markedg spz’xces I:howm:}llz ;illd?ioSi
i same time with the exuvia. However, during the preexuvial period, a activity of the moulted parts, the white ones show the radioactivity of the un-
It very small amount of caleium is mobilized, and it is diffusely distributed moulted parts) D, animal immediately after moulting, fed with marked leaf for
‘ i in the new tegument. Lagarrigue [3] shows that the calcareous lamelar four days.

layer of the crust begins to form itself only 3—4 days after moulting.
i A Ligidium hypnorum female was dissected at the moment of moulting
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and we measured the radioactivity of the moulted and unmoulted parts
(Fig. 1—C). We found the existence of a great amount of Ca* in the
anterior part of the body, where the old tegument was not removed.
An important observed fact was the relatively high radioactivity of
the hepatopancreas, though the hepatic tubes were empty. The hepa-
topancreas of the completely moulted individual had a very low radioac-
tivity (Fig. 1—B). This makes us believe that before moulting a certain
amount of calcium accumulates in the hepatopancreas and is afterwards
mobilized in the new tegument which is formed during the preexuvial
period. The strengthening of the new tegument thyough the formation
of the calcareous lamelar layer begins 3—4 days after, and the layers of
the crust are identical with those of an animal between two moultings
only after 8—10 days [3].

Immediately after moulting the animals feed themselves very
actively and it is during this period that the necessary calcium for the
formation and thickening of the calcareous lamelar layer is assimilated.
Fig. 1—D shows the radioactivity accumulated in the body of a Ligidium
hypnorum female who was fed with marked leaves for 4 days, imme-
diately after moulting. A high amount of Ca* was accumulated on the
sternites just after moulting. The impregnation of tergites with calcium
is slower and progressive, allowing the growth of the animal.

Our conclusion is that the calcareous plates on the isopod’s sternites
are not calcium reserves for the strengthening of the new tegument ; they
are calcareous deposits where the calcium excess assimilated from food
is stocked. These plates are removed together with the exuvia during the
moulting.

In Amphipodes, Graf [2] studied the calcareous concretions which
are formed in the posterior cecum. He shows that these concretions are
partially solubilized during the moulting and can be found in cecum also
during the postexuvial period. The sternal plates of isopods cannot have
the same rdle. They are situated in the thickness of the old tegument
and are removed with it. Other arguments supporting this assertion are
that the old tegument is isolated from the new one by a layer of exuvial
liquid [3]. The period of time between the moulting of the posterior and
anterior parts is short : 10—24 hours [3][8] [9], which is not sufficient
to render soluble the calcareous plates.

CONCLUSIONS

1. Calcium agsimilation from food takes place at a high rate in all
species of terrestrial isopods. The amount of calcium from food is not a
factor which might limit the distribution of species in the areal.

2. Calcium concentration in different organs and parts of the tegu-
ment is different in an animal, but very similar from one species to another.
The calcium excess which appears in the organism and is removed with
the exuvia is deposited on the sternites.

3. The calcareous sternal plates do not serve for the strengthening
of the new tegument. Its strengthening is slow and progressive, on the
basis of the calcium directly assimilated from food after moulting.
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KARYOTYPE EVOLUTION DURING FOUR TRANSPLANT
PASSAGES OF A 3,4-BENZPYREN-INDUCED TUMOUR IN
GOLDEN HAMSTER

BY

AGRIPINA LUNGEANU and ADRIANA STANA

Chromosomal analysis of four transfer generations in tumor induced by 3,4-benz-
pyren on the golden hamster, showed that the transplantable tumor cells have
a high diversity. The presence in a high proportion of metaphases with abnormal
c]n"omosomes, is considered as being linked to the genetic dereglation of cell
division.

Karyotype evolution in tumors is one of themain problems in onco-
logy to which cytogenetics is supposed to give an answer. The present
paper describes an attempt to follow such a karyotype evolution during
isologous transplantations of a 3,4-benzpyren-induced tumour in the
golden hamster. The tumour under study has been propagated in vivo
for ten transplant generations, the cytogenetic examinations being per-
forming in the 7th, 8th, 9th and 10th passages.

' MATERIAL AND METHODS

The tumours were prepared for chromosome studies by usual techniques, as soon as
they reached suitable dimension to become palpable. A tumour piece was graft dorsally, the
transplantation pattern being as follows :

Passage: 6—7—8—-9—10

Sex i@ Q-3 ~2 :
The tumours displayed high growth rates, becoming visible after two weeks from the graft
Karyotypes were constructed according to Lehman [12] and Ishihara [10].

REV. ROUM. BIOL.—-ZOOLOGIE, TOME 17, NXO 6, p. 427—429, BUCAREST, 1972
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RESULTS

The cytogenetic constitution in four tumours of the 7th passage

‘was analysed, the corresponding karyotype being constructed for each

of them. A high karyotype instability was found, with chromosome num-
bers ranging from 41 to 155, with no significant maximum, thus with no

stem line.

A similar instability was shown by the 8th passage, though the
variation of chromosome numbers was confined in this case to a smaller
interval (43 —127), while the yield of polyploid cells decreased from 28.7
p. c. in the previous passage, to 16.6 p.c.

One of the five tumours studied in the 9th passage displayed a stem

line with chromosome numbers between 60 and 64. The remaining four

tumours in this passage showed about 60 p.c. polyploid cells with ploid
levels around 6n and 40 p. c. pseudodiploid cells.

At the 10th passage, one of the three tumours examined showed
a chromosome distribution indicating a marked decrease in the hetero-
ploid cells occurrence, 50 p. c. of the cells being subsequently pseudo-
diploid and 50 p. c. aneuploid. In one of the tumours in this passage,
hexaploidy in a p. ¢. 87 p. ¢.,, was found to predominate over the
13 p. e. diploid cells.

On the other hand, during the successive transplantations of the
tumour investigated it was observed a reduction or even a lack of chromo-
some aberrations occurring with high frequency in the first passage
examined, such as dicentric chromosomes, secondary constrictions,
deletions, steaky chromosomes.

DISCUSSION

Cytogenetic studies of the tumours induced by polyeyclic hydro-
carbons in laboratory animals revealed in a significant number of them,
chromosome alterations consisting in large variations of chromosome
numbers, as compared to the high constancy shown by the normal so-
matic cells [1] [6] [9] [15] [17]. In agreement with these data, the pas-
sages analysed by us in benzpyren-induced tumours, display a noticeable
karyotype diversity, indicating the tumoural selection processes as not
yet accomplished. This karyotype instability is taken into account by Levan
(1967) as one of the indispensable stages in the cytogenetic evolution of
the tumour [14]. In the case of the tumour analysed by us, pseudo-

diploid cells seem to have a certain selective advantage, similarly to the

results obtained by Huang and Strong (1963) with dimethyl-benzanth-
racene-induced tumours in Mastomys [9] and by Cassingena and Suarez
with 20 methylcholanthrene-induced tumours in syrian hamster [2].
The results should not be considered as definitive, as no indication is avai-
lable whether the same chromosome constitution occurs in subsequent
transfer generations.

The late stabilization of the tumour karyotype in a stem line does
not seem surprising, being not an unique case. Haemmerli et al (1966)

3 TUMORAL KARYOTYPE INDUCED BY CHEMICALS 429

reported a reticulosarcoma in the golden hamster which reached a modal
number after 68 transplantations only [3]. Several authors, like Huang
and Strong (1963), Cassingena and Suarez (1967), Nowell and Ferry
(1963), observed the maintainance of the diploid modal number during
successive transplantations of certain chemically induced tumours and
methylcholanthrene-induced chloroleucemia [9] [2] [16].

As to the mechanisms involved in the production of the number
aberrations observed, these probably consist in selective non-disjunction
or endoreduplication of single chromosomes, which might result in the
acquisition and duplication of structurally normal chromosomes or mark-
ers. It should be noted that polyploidization preferentially involves the
pairs of subtelocentric and metacentric autosomes.

CONCLUSIONS

1. The study of cytogenetic evolution of 3,4-benzpyren-induced
tumours during four successive passages, revealed a marked karyotype
diversity. :

2. As the genotypic heterogeneity in the tumoursof the 10 th passage
is still quite marked, no statement is to be made concerning the chromo-
some constitution of the line to be stabilized by selection, to survive the
competition and to become adapted to the neoplasic environment
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Fig. 1. — Karyoltype of a hypertriploid cell with 67 chromosomes (7Lh passages):
the subtelocentrics show values greatly higher than the ploidy level.
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