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Vést, ¢s. Spolec. zool., 44 B1-91, 1980

Institute of Parasitology, Czechoslovak Academy of Seciences, Prague

REDESCRIPTION OF THE NEMATODE PROCAMALLANUS
SPICULOGUBERNACULUS WITH NOTES ON RELATED FORMS

Nimai Chand DE and Frantifek MORAVEC
Received August 15, 1978

Abstract: A redescription of the nematode Procamallanus spiculogubernaculus
Agarwal, 1858, based on specimens collected Irom the fish Heteropneustes fossilis
from West Bengal, India, is presented A detailed morphometrical comparison of
this species with the other species described from freshwater fishes of the Indo-
~Malaysian region indicates that Procamallanus daccai Gupta, 1959, P. hindenensis
Lal, 1965, P. magurii Lal, 1965, P. devendri Sinha et Sahay, 1968, P. oftuei Varma et
Varma, 1971 and P. sprenti Bashirullah et Hafizuddin, 1974 are new synonyms of the
species P. spiculogubernaculus.

At present the genus Procamallanus Baylis. 1923 comprises a large number
of species that are parasites of the freshwater and marine fishes of the tropic-
al and subtropical regions. Many specific descriptions are, however inade-
quate or erroneous and the differential diagnoses are often based on features
which are generally known fo be subjected to considerable intraspecific varia-
tion or can only be determined with difficulty (e. g. presence of a weakly
sclerotized left spicule, number and arrangement of the last pairs of caudal
papillae in male, etc). As a result of the taxomical confusion caused by
insufficieni knowledge of the morphology of individual species as well as by
erroneous data in literature, the identification of Precemaealianus species is
rather problematic at present and often leads to unjustified descriptions of
additional new species. It has been known (see Yeh, 1960, Fernando and
Furtado, 1963), that the shape and measurements of the spicules and the
subernaculum of these nematodes are highly variable depending on the degree
of their sclerotization; these organs may be completely lacking in young males
or they exhibit other abnormalities. There is also considerable variation in the
number of caudal papillae in the male, both preanal and postanal. Moreover,
a group of the most posterior pairs is represented by very small paillae which
are not visible in lateral view and. sometimes it is difficult to establish their
exact number even when observed from the ventral side. However, namely
these features are often used for differentiation of species

In our opinion, further detailed studies will prove the conspecificity of many
nominal species which are, for the time being, considered valid. It is support-
ed by the fact that numerous species are reported from the same geographical
region from the only host species. Thus, 10 species of the genus Procamallanus
have been described only from the fish Heteropneustes fossilis from India and
neighbouring countries (Sri Lanka, Bangladesh); on the other hand, e. g. the
African species P. laeviconchus has been recorded I[rom 23 host species of
different families, P. siluri from 13 species of hosts, etc. Unfortunately ,most
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of the type specimens are not available and, accordingly, the reexamination
of these species depends on obtaining topotypic and other materials.

During an investigation of the helmiths of fishes from West Bengal, India,
in 1973 the first author collected a large number of nematodes Which were
identified as P. spiculogubernaculus. This material made it possible to study
in detail the morphology of this species and to redescribe it,

Procamallenus spiculogubernaculus Agaerwal, 1958 — Fig. 1

Syn.: Procamallonus daccar Gupta, 1959; Neocamallanus heteropneusti Chakravarty,
Majumdar et Sain, 1961;Procamallanus chakravartyi Fernando et Furtado, 1863;
P. confusus Fernando et Furtado, 1963; P. mathurai Pande, Bhatia et Rai, 1963;
P. hindenensis Lal, 1965; P. magurii Lal, 1965; P. devendri Sinha et Sahay, 1866,
P, ottuei Varma et Varma, 1971; P, sprenti Bashirullah et Hafizuddin, 1974,

Description: Small nematodes with transversely striated cuticle. Body
of living nematodes reddish in colour. Mouth opening spherical, with narrow
membraneous rim. Four (2 dorsoveniral and 2 ventrolateral) mouth papillae
and two lateral amphids present. Barrel-shaped buccal capsule yelow-brown
in colour, smooth, without any spiral thickenings; anterior rim of buccal cap-
sule formed by six large, arch-shaped processes. Posterior end of buccal capsule
distinetly strengthened, forming a kind of basal ring. Oesophagus divided into
anterior muscular and posterior glandular parts. Nerve ring surrounding
muscular cesophagus at its anterior half; excretory pore slightly below nerve
ring. Small, simple deirids located just below nerve ring level.

M ale (9 specimens): Body length 2.20—3.87 mm, body width 0.054—0.081 mm.
Length of buccal capsule 0.049—0.063 mm, width 0.030—0.045 mm, length of basal
ring 0.006 mm. Muscular cesophagus 0.186—0.261 mm long and 0.038—0.054 mm
wide, glandular oesophagus 0.232—0.346 mm long and 0.027—0.0493 mm wide
Nerve ring 0.102—0.141 mm, excretory pore 0156—0.232 mm, and deirids
0.121-0.156 mm from anterior extremity. Narrow caudal alae present. Tail
ventrally bent, conical, 0.035—0.048 mm long; tail tip rounded, sometimes
elevating wventrally as a papilla-like formation, Preanal papillae: mostly
8 pairs of subveniral pedunculate papillae present, but occasionally these
occurred in combinations 6 4+ 8 or 9 + 10; second pair (counting from
cloacal opening) of these papillae located more ventrally than others. One
pair of small adanal papillae present. Postanal papillae: 6 pairs of subventra
papillae present, 4th pair considerably larger than others. Two unegual sp-
cules; right spicule well sclerotized, 0.300-—0.370 mm long; left spicule slightly
sclerotized and ill-visible, 0.128—0.150 mm long. In one specimen with incom-
pletely sclerotized, twisted spicules, right and left spicules 0164 mm and
0.078 mm long, respectively. Sirongly sclerotized gubernaculum Y-shaped,
0.046—0.072 mm long, with right anterior arm somewhat bigger than other. In
the smallest male (body length Z2mm) both spicules and gubernaculum
indistinet.

Female (9 specimens) (measvrements of a juvenile female 1n parentheses}:
Body of gravid females (containing eggs or larvae) 3.36--7.49 (3.44) mm, maxt-
mum width $.050—0.189 (0.096) mm. Length of buccal capsule 0.069—0.084
(0.063) mm, width 0.048—0.069 (0.057) mm, length of basal rimg 0.009 mm
Length of muscular oesophagus 0.264-—0.333 (0.282) mm, width 0.057—0.066
(0.057) mm; glandular oesophagus 0.318-—0.450 (0.336) mm long and 0.042—0.072
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Fig. 1. Procamallonus spiculogubernaculus Agarwal, 1958. A, B — anterior end of
fernale, dorsal and lateral views; C — buccal capsule; D — female tail, ventral
view; E, F — posterior end of male, ventral and lateral views; G — head end, apical
view; H — male tail, ventral view; I, J — gubernaculum, ventral and lateral views;
K — tail tip of fernale.
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(0.048) mm wide, Distance of nerve ring from anterior end 0.129--0.156 (01
mm, of exeretory pore 0,198—0.273 (0.198) mm, of deirids 0.159)188
(0.174) mm. Vulva slightly postequatorial, 1.58—3.48 (1.46) mm from posiene
extremity. Tail conieal, 0.093—0.138 (0.020) mm long, ending in three smll
processes about 0.003 mm long (one dorsal and two ventrolateral): phasmd
at about mid-length of tail

Host: Heteropneustes fossilis (Bloch).

Location: stomach

Locality: fishpond at Asansol, West Bengal, India (24 August 1%

Deposition of specimens: Institule of Parasitology, Czechoslusik
Academy of Sciences, Prague.

DISCUSSION

In the Indo-Malaysian region, members of the genus Procamailanus® Bajl,
1923 belong to the most frequent parasites of freshwater fishes. mostly b
fishes. and a number of species have been described from this area. Ingl
of their often inadequate or erroneous descriptions. many species seem fobe
morphologically very close to each other and in many cases their conspecifioty
can be assumed. It is also indicated by the fact that such species are mosly
reported from the same host species.

One group of such related forms is represented by the species Procamallms
spiculogubernaculus Agarwal, 1958, P. daccai Gupta, 1959, P. chakravotp
Fernando et Furtado, 1963 (= Neocamallenus heteropneusti Chakravarty M-
jumdar et Sain, 1961), P. confusus Fernando et Furtado, 1963, P. mathuwn
Pande. Bhatia et Rai, 1963, P. hindenensis Lal, 1965, P, magurii Lal. 1%}
P. devendri Sinha et Sahay, 1966, P. ottuer Varma et Varma, 1971, and P
sprenti Bashiruliah et Hafizuddin, 1974. Most of them were deseribed on e
cimens obtained from the {ish Heteropneustes fossilis, only P. megurii frn
Clarias batrachus and P. daceei from an unidentified silurcid fish. The vahdly
of some of these species has already been discussed. Fernando m
Furtado (1963) considered that P. spiculogubernaculus, P. chakravarty a
P. confusus were probably conspecific, but only Sahay et al. (1970) synoy-
mized P. confusus with P. spiculogubernaculus. According to Sood {1%)
E. confusus, P. chakravartyi and P. mathurar are synonyms of P. daccat.

Our nematode specimens obfained from H. fossilis are morphologily
almost identical with all the species mentioned above (Table 1). Gresr
differences concern only the presence of the second (left) spicule and the vn-
ation in the number of caudal papillae in the male.

The species P. daceai, P. chekravartyi, P. mathurai, P. hindenensis, P. map-
rii, P. devendri, P. sprenti and P. otfuei are described as to possess only me
{right) spicule and gubernaculum, while the left spicule is allegedly absent, Tw
unequal spicules and the gubernaculum are reported for P. spiculogubems-
culus and P, confusus; however, it is obvious from the drawings and thed-
seriptions that in these cases the authors mistook the anterior arm of the

*} In 1952 Olsen divided the original genus Procamallanus into two geners by
including the species characterized by the presence of spiral thickenings on fhe
buccal capsule into an independent genus Spirocamallanus; although the latter bs
been recognized by many recent authors (e. g. Yeh, 1880; Ivaskin et all, 9.
Petter, 1974; Stromberg and Crites 1974; Chabaud 1975), regardingie
paper by Moravec and Amin (1978) we consider it a synonym of the gas
Procamallgnus s. L
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gubernaculum for the left spicule. In our specimens the left spicule is only
slightly sclerotized and therefore ill-visible, while the right spicule and the
gubernaculum are strongly sclerotized {mostly yvellow in colour) and accordingly
very distinet; the left spicule is better visible in ventiral view, whereas in the
lateral view it is indistinet. ¥t explains why this spicule was averlooked by
all the previous authors. A similar case has been reported by Moravec and
Amin {1978) in the species P. siluri Osmanov, 1964. The presence of two
spicules and the gubernaculum is apparently a generic feature of nematodes of
the genus Procamallenus; in various species these organs may, however, exhibit
a different degree of sclerotization. In very young males both the spicules
and the gubernaculum may be completely indistinet, which was observed in the
smallest male of the present material.

Also the shape of the gubernaculum corresponds to the presence of two
spicules in our specimens, this being due to its function; the gubernaculum is
Y-shaped, with relatively long, unequal anterior arms; its longer right arm
corresponds to the much longer and better developed right spicule, while the
shorter arm is correlated with the smaller, weakly sclerotized left spicule,
In lateral view the gubernaculum appears to be bipartite. As to the variations
in the number of caudal papillae in individual species (Table 1), these may
be due to either a considerable intraspecific variability or inaccurate data in
the literature; these papillae, especially the postanals, cannot be properly exa-
mined in lateral view. Almost identical numbers and distribution of caudal
papillae in comparison with our specimens are reported for the species
P. devendri (Sinha and Sahay, 1968) and P. sprenti (Bashirullah and
Hafizuddin, 1974).

A reliable specific feature of Procomellonus members seems fo be the pre-
sence or absence of small processes on the tail tip of adult females (Moravee,
1975; Moravec and Amin, 1978). Such processes have not been described
in P. chakravartyi and P. confusus, while they are present in all the other
species in question; in our specimens, as alsc in P. methurai, P. ottuei and
P. gprenti, there are always three processes. The ventrolateral processes over-
lap in lateral view and, consequently, it appears that only two processes are
present; it explains why P. spiculoguberneculus, P. daccai, P. hindenensis, P.
magurii and P. devendri were reported to have females with only two caudal
processes.

It follows from the above discussion that there are no substantial morpho-
metrical differences (Table 1) amongst the nematode forms in question and,
therefore, we consider them to be identical. In view of priority the valid
name of this species is Procamallanus spiculogubernaculus Agarwal, 1958; its
synonyms are P. daccei Gupta, 19539, P. chakravartyi Fernando et Furtado,
1963, P. confusus Fernando et Furtado, 1963, P. mathurai Pande, Bhatia et Rali,
1963, P. kindenensis Lal, 1965, P. magurii Lal, 1965, P. devendri Sinha et Sahay,
1966, P. ottuei Varma et Varma, 1971 and P. sprenti* Bashirullah et Hafizud-
din, 1974,

*) In his list of the parasites of freshwater fishes of Bangladesh, Bashirullah
(1973) reported P. bangladeshi Bashirullah et Hafizuddin, 1973 as the parasite of
H. fossilis (p. 73); the latter specific name, which is invalid and now cannot be
considered a synonym, was later apparently changed to P. sprenti by the authors
(Bashirullah and Hafizuddin, 1974) while describing the nematode as
a mew species.
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In 1969 Khan and Yaseen reported female nematodes from Heterome
ustes fossilis from Bangladesh which they identified as Procamallanus vimpmt
Ali, 1957. Although Ali (1957), while describing the latter species uge
cimens from Mystus microphthalmus from India, does not mention the prese
of spiral thickenings on the bucecal capsule, it is obvious from his duwmg
(Pl. 1. Fig. 10) that these are present in P. viviparus; on the other hand
specimens found by Khan and Yaseen (1969) possessed a smaoth fud
capsule without any thickenings and they probably belonged to the s
P, spiculogubernaculus.

The hitherto data indicate that P. spiculogubernaculus mainly depends mth
host Heteropneustes fossilis; it may, however, oceur in other silurnd
some other fishes as suggested by the finding of this species in Clarigs b
chus (Lal, 1965). On the other hand, there are two additional congesu
species, P. heteropneusti Ali, 1957 and P. muelleri Agrawal, 1966, demb
from Heteropneustes fossilis of India that are not synonymized with P po
logubernaculus in this paper. P. heteropneusti (syn. P. clarius Ali, 1957 -
Agrawal. 1966) appears to be an independent species occurring mauln
Clarias butrachus. P. muelleri is morphometrically very similar to P. sl
gubernaculus, differing from it, however, by the presence of two ver g
(1.40—1.41 mm), equal spicules and by the absence of a gubernaculum;itny
well be that the spicules were described erroneously in this case (as suggid
by the illusiration of the posterior end of the male body) and that subsqi
studies will prove P. muelleri and P. spiculogubernaculus to be conspele
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CHINOBIUS ALENAE SP. N, EINE NEUE CHILOPODEN-ART AUS DKM
FERNEN OSTEN (CHILOPODA: LITHOBIOMORPHA)

Ludék J. DOBRORUKA
Eingegangen am 17. Oktober 1978

Abstract: The description of the new chilopod Chinobius alenae i 55
given.

Frau Alena Cepickd hatte aus ihrer Aufenthalt in der UdSSR einige Chiloade
mitgebracht, die sie mir liebenswiirdig zur Bearbeitung iibergab. Ich mochiirm
dieser Stelle meinen herzlichsten Dank aussprechen. In dem Material wurle ene
neue Art der Gattung CRinobius Verhoeff, 1934 entdeckt, deren Beschrehung %
im Folgenden gegeben:

Chinobius alenae sp. n.

Derivatio nominis: Ich widme die neue Art der Sammlern, Frau
Alena Cepicka, Praha.

Locus typicus: Vorond? 30 km norddstlich von Chabarovsk, uter
der Rinde eines gefallenen Baumes in der Laubbaum-Taiga. 5. 7. 19714 0s
picka legit.

Holotypus: 1 ¢ Nr. XXXX/IIL Evert. in der Kollektion des Natioml-
museumns Prag (Abh. 1-6).

Paratypus: 1 ¢ Nr. XXX/ Evert. ibidem.

Diagnosis: Eine Chinobius-Art mit einfacher Endklaue. Klaue der (G-
nopoden mit 4 Zacken auf der Innen- und mit 1 Zacke auf der Aussensle
Auf der Dorsalseite des 2. Gonopoden-Gliedes mehrere lange Borsten Beds-
nung des 1. Beinpaares dorsal 000111, ventral 0012-31, des 14. Beinpaares dosi
10311, ventral 01332, des 15. Beinpaares dorsal 10310, ventral 01310.
Descriptio: Linge 12 mm, kastanienbraun: Antennen mit 19 Gledan
Kopf etwas breiter als lang (Abb. 1). Ozellen 6 in 2 Reihen, das Tomesway-
-Organ gross wie benachbarter Ozellus (Abb. 2). Koxosternum der Prehensoren
mit 2+ 2 Zihnen und starken Porodonten. Nebst den Porodonten dis Koo
sternum etwas erweitert (Abb. 3). Tergite 9., 11. und 13. mit kurzen ot
zen, deren Form aus der Abb. 4 sichtbar isf. Das 16. Tergit etwas langer
breit (Abb. 5). Koxalporen 5655. Endklaue der Bemne des 15. Paares anfil
Plectrotaxis: 1. Beinpaar dorsal 00111 (p, a, a), ventral beim Holotypus
(p, pma, m), beim Paratypus 00121 (p, ma, m). 14. Beinpaar dorsal il {m,
—, pma, p, a), ventral 01332 (—, m, pma, pma, pm). 15. Beinpaar dorsl 1030
(m, —, pma, p, —)}, ventral 01310 (—, m, pma, m, —). 9-Gonopoden mt 2+1
konischen Spornen und einer Kralle, auf deren Aussenrand 1 Zacke, auf deren
Inneseite 4 Zacken sind (Abb. 6). Auf der Dorsalseiie des 2. Gliedes der G-
poden 7 lange Borsten, auf dem Klauenglied 2 lange Borsten.
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Chinobius alenge sp. n.: Abb. 1 — Kopf und das erste Tergit; Abb. 2 — Anordnung
der Ozellen; Abb. 83 — Koxosternum der Prehensoren; Abb. 4 — Fortsétze des 9, 11.
und 13. Tergitas; Abb. 5 — 16. Tergit; Abb. 6 — g-Gonopoden.

Discussio: Jd dieser neuen Art bleibt vorliufig unbekannt. Die neue Art
errinnert durch die zahlreichen Zacken der Gonopondenklaue und durch die
einfache Endkiaue des 15. Beinpaares auf die Art Chinobius opinatus Zaless-
kaja, 1978, unterscheidet sich aber deutlich durch die Plectrotaxis der Beine,
durch lange Borsten auf dem 2. Gonopodenglied und durch die Form des
16. Tergites des @, der bei der neuen Art die gleiche Form hat, welche man
bei dem J der Art Ch. opinatus findet.

Insgesamt sind jetzt 13 Arten der Gatiung Chinobius Verhoeff, 1934 bekannt
{cf. Matic, 1973 und Zalesskaja, 1978), von welchen einige noch ungeniigend
bekannt sind. Es bleibt z. B. zu entscheiden. ob Chinobius orientalis {Sseliwa-
noff. 1878) und Chinobius orientalis Matic, 1973 Synonyma oder Homonyma
sind.

SCHRIFTTUM

Matic, Z, 1973: Revision du genre Chinobius Verhoeff, avec des descriptions de
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ON THE FIND OF SALMO SALAR REMAINS IN A RITUAL WELL OF Tt
EARLY BRONZE AGE AT GANOVCE (CZECHOSLOVAKIA) WITH REGAR} D
THE OCCURRENCE OF THIS SPECIES IN THE UPPER VISTULA BASK

Juraj HOLCIK and Johannes LEPIKSAAR

Received July 14, 1978

Abstract: The remains of the Atlantic salmon —— Salme ssler Linnaew, ™
discovered during archaeological investigation of a ritual well of the Bronze dgifa
at G4novee (northern Slovakia) are described. This find together with a remauhe
decrease in Atlantic salmon in the Baltic sea and Subcarpathian rivers  wl
suggests that in Early Holocene this species was more numerous and mayh sa
predominant, and only later was it replaced by the sea trout which markediy pdr
minates at the present time.

INTRODUCTION

By courtesy of Dr. Cyril Ambros, Archaeological Institute of the Simk
Academy of Sciences, Nitra, we have obtained four fish vertebrae found dig
archaeological excavations of a ritual well of the Early Bronze Age ¥ad
a locality known as “Hradok” at Ganovee (northern Slovakia, 20°10°E, #il}
The well has been discovered in holocene sediments established amdst e
Late Pleistocene filling. Along with grains and rich archaeological maten!i
also contained a number of bones of both wild (Cervus elaphus, Alees s,
Capreolus capreolus, Ursus arctos, Castor fiber, Erinaceus europaeus, B i
migenius) and domestic (Bos taurus, Eguus caballus, Canis familians fu
serofa, Cepra sp., Cuvis sp.) animals and even the bones of man (Ambr
1859). According to VIéek and Héajek (1963) the well dates back toaud
1,500 years B. C., which was later confirmed by C;; methad {Groningen) sk
ing te which the age of this ritual well determined from the well-presmd
timbering is 1465 35 years B. C. Wovotny and Kovaléik, 1978)

Because preliminary the first rough examination showed that the veldns
come from some big salmonid fisches and three large salmonids, i. e At
salmon (Selmo salar). sea trout (Salmo trutte) and the huchen (Hucho fuh)
could be considered in the mentioned territory, the second author evamm
these finds and compared them with the skeletons of recent salmonids, s
found that all four vertebrae belonged to two specimens of the Atlantic siwp
— Salmo saler Linnaeus, 1758. Since the occurrence of this species inthe
upper Vistula basin and thus also in the territory of southern Poland m
northern Slovakia was not clear and, according to some authors (Kuyuf
Weisz 1960, Balon, 1964), even questionable, we decided to introduce mme
details on these finds.
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RESULTS
1. Description of vertebrae

One of the vertebrae (No. 1) comes from the praecaudal part of skeleton,
while the three others (No. 2, 3, 4) from the caudal one. Their measurements
are given in Table 1. The free neurapophyses and parapophyses of the prae-

Tab. 1. Measurements (m mm) of sorpus vertebrae of the Atlantie salmon from Ganovee

Length Dhameter (horiz x vert.)
No. skeletal 1egion medio- dex. lateral eramal candal
ventral s,
1. Vertebra pracceudalis 7.1 6.8 5.6 8.4 x 7.8 8.6 x 7.7
2. Vertebra caudahs 111 1.0 10.0 14.7 % 1L.7 14.3 % 11.7
3. Vertebra candalis 10.4 9.6 0.5 14.2 » 11.5 14.1 % 11.8
4.  Vertebra caudalrs (9.5) — (8.8) - 12.7 x 10.2

caudal vertebra have fallen out, leaving for characteristic pits on the intact
corpus vertebrae, The neural and haemal arches of the caudal vertebrae,
excepting the basal parts, are broken off, and the corpus of vertebra No. 4
is damaged, too {Plate 1).

2. Species determination

The pits of parapophyses of vertebra praecaudalis (No. 1) are not as wide
apart as in Hucho Aucho. The medioventral part of corpus between these pits
is narrow and constricted in the middle. These features are characteristic of
the genus Salmo. The general form of the corpus vertebrae is relatively
broader than in Salmao trutta. The more constricted form of the medioventral
septum between the parapophysis pits is closer to that in Salmo salar than
in Salmo ttrute.

The pore structure of the lateral parts of corpus vertebrae in vertebrae
caudales (No. 2—4) seems to be characteristic of the genera of Salmonidee. In
Huchao hucho, the pores are coarse and their size is more or less the same.
There is no concentration of fine small pores in the end parts of the corpus.
In the genus Salmo the pore structure 1s much more heterogenous. There are
many small pores among large ones. Especially on the ends of the corpus
there usually are zones of very fine small pores. In Salvelinus alpinus which
has been examined, oo, the pore struecture seems to be more homogenous buf
the small fine pores are predominant.

The pore structure of three subfossil vertebrae caudales from Génovece re-
sembles the siructure of Salmo, and not of Hucho or Salvelinus, The relati-
vely broader form of the corpus vertebrae and the relatively strong develop-
ment of zygapophyses support the identification of finds as Salmo salar rather
than Salmo trutta. The corresponding vertebrae of sea trout seem to be more
slender and they have less developed zygapophyses.

3, The pesition of the found vertebrae in the vertebral
column

Considering the range of individual variation an exact estimation of position

95



is very difficult. Therefore the following considerations are of only appro-
mafe value:

Vertebra No. 1. resembles the 9th vertebra praecaudalis in recent skeletos
of Salmo salar, while vertebrae 2—4 are similar to the 10th, 15th and Il
vertebrae caudalis, respectively, of the same species.

4. Estimation of total length of f[ishes, their fot
length and weight

The total length of the two salmons from Gdnovee was estimated by usy
the ratio between the respective vertebrae and total length in two rent
Atlantic salmons (Tab. 2), As follows from Table 3, the praecaudal verteds

Tab. 2. Moasuroments (i mm) of vertebra praecaudslis and vertebrae caudales of two el
Atlantic salmons and the relation (in parantheses) between the total length of fishe: (sl
and the lateral length of vertebral corpus {dried preparates)

e

Lateral longth of corpus vertebras and ratio

Total length Yertchra Vertebra caudales
of fizh praecaudaliz
IX X Xy Xviln
480 3.3 (109.43) 6.3 (85.29) 6.5 (80.23) 6 (96
1202 11.2 (107.32) 14.3 (90.37) 13.0 (92.46) 12.8 (955

belonged to a fish of total length of 7T1—74 cm, while 3 caudal vertebrae ma
come from fishes measuring about 84—90cm. If the conversion formi
fork length = 09173 X total length is used (Beckman and Clark %
the corresponding fork length could be 65—68 cm and 77—83 cm, respectivel

Tab. 3. E-timation of the total length of Atlantic salmon from Ganovce according il
vertebrae (using the relationship from Tab, 2 as factors)

Ne Lateral length Total length
- of vertubra Factor {cm) Mear
of vartebra
{(mm)
1 6.8 109.43 4.4
107.32 73.0
6.8 109.43 72.2 72.8
107.32 70.8
2 1.0 §5.29 85.3
90.37 90.4 874
3 9.6 £9.23 85.7 ,
92.46 §8.8 87.3 454
4 2.8 96,66 85.1
45,39 83.9 &4.5

According to the length — weight formula introduced by Pope and coauthots
(1961; log weight = —5.038 4+ 3.0 X log fork length) the weight of e
fishes was about 2.5—2.9 and 4.2—5.2 kilograms, respectively.
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5. Estimation of the number of fishes

Considering individual variation and difficulties in exact estamination o (¥
numerical order of isolated finds of vertebrae, all three caudal vertebraemn
Génovece may come from the same fish whose total length was approximud
84--90 cm. The praecaudal vertebra seems to come from a somewhat milk
fish, about 71—-74 c¢m long. The number of annuli found in individual veridne
as well as the back-calculated growth also point to two specimens as fams
below.

6. Age and growth

The reading of annuli by means of microscope and using both the topui
in-base illumination resulted in distinguishing 3 completed annuli in verdn
No. 1, and 4 annuli in vertebrae Nos. 2—4, following by the wide new me
ment. Position of the annuli and the distance between them allow to recoie
2 years spent in the river and 2 in the sea by the smaller fish, while jud
2 years respectively by the larger one. The calculated growth by usingit
method of Lea is shown in Table 4.

DISCUSSION

The remains of Atlantic salmon found in the ritual well of the Bronz: i
together with recent findings of this species in the Dunajec river (Halii
1959, Tichy 1975) are proofs that the salmon continuously migrated tole
upper part of the Vistula basin both at praehistoric and present times. T
is no doubt that the found vertebrae come from fishes caught in the P
river running only 3 kilometers from this site. The Ganovsky brook s
flows nearby the well cannot be considered at all, not only because it is 3l
creek with a muddy bottom, but mainly because it is a tributary of the Haml
river which belongs to the Danube basin where salmon never lived. Thein
of the salmon vertebrae (and not of the sea trout, which in the recent pii
has significantly predominated over the salmon in the whole territoy
Poland (Rembiszewski and Rolilk 1975) suggests that in the praensim
period the upper Vistula basin had probably been exclusively inhabited b
salmon and not by the sea trout which replaced the former species later T
hypothesis is supported by recent fishery statistics and data introducd b
Dixon (1937), Chrzan (1959) and Chelkows ki (1965), showing a ol
nuous decrease of salmon accompanied by the increase of sea trout il
Baltic sea. As follows from the figures of Dixon (L. ¢) and Chrzan(
concerning Polish catches of salmonids in the Baltic sea, the average shad
salmon in the years 1931—1933, 1946—1950, and 1951—1955 was 97, 83ial
46.2 %, respectively, while the share of sea trout in the same periods wsl
18.5 and 53.8 %, respectively, The continuous disappearance of salmon
ingreasing occurrence of sea trout in Polish Subcarpathian rivers can au®
seen in a review by Jokiel (1959).

The occurrence of salmon in the Dunajec and Poprad rivers has certal
been very rare in this century, but it cannot be excluded, Besides the oigel
stock also the offspring of salmon imported from Estonia and introduced i
the Dunajec in 1925 could occur there (Kolder 1959), and the fish caugiin
Nowy Targ in 1930 and described by Holéik (1959) probably cameim
that stock. As the size and weight of the sea trout is usually smaller i
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that of the salmon (Berg 1948, 19049, Chelkowski 1965, Chrzan 1859),
the unique records of salmonids weighing over 10 kilograms checked both in
the Dunajec and Poprad river around the year 1940 apparently concerned the
Atlantic salmon and not the sea trout. The photograph of a fish weighing
11 kilograms, caught in the Slovak stretch of the Dunajec river in September
of 1047, showing a well developed kype, published by Tich ¥ (1975), obviously
represents the Atlantic salmon and not the sea trout. The final disappearance
of salmon from the upper Vistula basin can be ascribed not only to the dam-
ming of rivers during and after World War II and 1o rapidly inereasing pollu-
tion (Staff 1950, Kolder 1939), but probably also to climatic changes.

If the age and growih of the salmons from Ganovee are compared with
those of recent salmon stock from the Vistula {(Jokiel 1959), some apparent
differences can be recorded. In the recent saimon population of the Vistula
the age of smolts is 1 or 2 years, never more. In the Génovce specimens the
smolting stage appeared at 2 and 3 years. The growth of the recent Vistula
salmon is more rapid than that of the salmons from Géanovee, as follows from
Fig. 1. Another conspicuous phenomenon is that growth rate during the stay
in the river was more rapid than now, while the sea increments were much
lower than in the recent salmen. As it is known that towards north smolts
are older at the time of migration (Jones 1959), it can be concluded that
in that period of the Early Holocene (i. e. in XVth century B. C.} the climate
of the upper Vistula basin was probably colder than now, More rapid growth
in rivers can be explained by warmer summers or better food conditions while
the low intensity of growth in the sea can also be ascribed to higher population
density.

CONCLUSIONS

The four vertebrae found in the ritual well of the Early Bronze Age in
Ganovee (1,500 B. C.) belonged to two specimens of Atlantic salmon. of about
71—74 and 84—90 c¢m in total length. The fishes were obviously caught in the
Poprad river, the right tributary of the Dunajec river (upper Vistula basin).
These finds along with unique records of the Atlantic salmon in the upper
Vistula basin in the middle of this century show that this territory has conti-
nously been inhabited by this species both at praehistoric and recent times.
The disappearance of the Atlantic salmon from the upper Vistuia basin can
be ascribed not only to the damming and pollution of rivers but probably alse
to changed climatic conditions. Higher age in the smolting stage, better growth
during life in the river and slower in the sea, as well as smaller size are pro-
bably due to different climatic conditions in this territory in Early Holocene.
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LAMPRODRILUS JAMBURAENSIS SP. N. FROM THE TUNDRA ON THE BANK
OF THE OB-RIVER (OLIGOCHAETA, LUMBRICULIDAE)

Sergej HRABE
Received January 12, 1979

Abstract: The present paper confains the description of new Lamprodrilus
jemburaensis from the tundra on the bank of the Ob-River near the north polar
circle,

By the kindness of Prof. Dr. B. Ry8avy I have received for determination
Lumbriculidae collected by him in small lakes and pools filled with thawing
snow in the tundra on the left bank of the Ob-River. The collection contains
40 individuals of the new species of the genus Lamprodrilus besides immature
specimens of another genus of the family Lumbriculidae.

My thanks are due to Prof. Dr. B. RySavy for giving me the opportunity to
study this collection.

Lamprodrilus jamburaensis sp. n.

The body is 15—22 mm long, about 1 mm wide, composed of 70—75 segemnts.

The prostomium is large, rounded &t the end and longer than its basal
width,

Setae simple, not furked, dorsal ones 120 um long in segment 2, 128 um in
segment 5, ventral ones 193 ym in segment 3. (Fig. 1.)

Cylindrical clitellum covers segment 1/n 9—13,

Two pairs of male ducts open in segments 10 and 11 at the end of large
conical penes situated in the centre of large but shallow penial sacs (Figs. 3,
4 8, 9 PS). One pair of spermathecae posterior to the setae on segment 13
{Fig. 3 SP).

Epidermis approx. 8 ym thick, the longitudinal muscular layer (18—21 ym)
is legs than 3 times as thick as the epidermis,

Chloragogen cells cover the pharyngeal glands and also the alimentary canal
from segment 6. The cells are small, max 70 gm long, mostly arranged in one
layer. In 20 anterior segments they cover the muscles with which the alimen-
tary eanal is attached to the body-wall (Figs. 2, 5 M). These narrow structures,
absent from middle and posterior segments, resemble contracted vessels.

Chloragogen cells also cover the lateral vessels from segment 13, but not the
dorsoventral ones occuring in 16—17 anterior segments, These connect the
dorsal vessel with the ventral one and occur in the vicinity of posterior disse-
piments (Fig. 2 DV).

Behind the clitellum there are two pairs of lateral vessels per segment. The
anterior pair is longer than posterior one. Both pairs are branched into nume-
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rous confractile diverticula and join the dorsal vessel with a perivisceral sinus:
the anterior pair opens by 2 pairs of vessels into the sinus: the upper vessels
in the upper half of the alimentary canal, the lower ones in the lower half
of the tract (Fig. 6). The second pair is shorter and opens by one pair of
branches into the sinus in the upper half of the alimentary canal (Fig. 7).

Two pairs of testes are attached in segments 10 and 11 to the dissepiments
8/10 and 10/11, 1 pair of ovaries in segment 12 fo the dissepiment 11,12,

Two pairs of large (posterior) male funnels are near the orifice of seminal
vesicles on dissepiment 10/11 and 11/12. Narrow (15 um) spermducts go into
segments 11 and 12, turn back into segments 10 and 11, enter the muscle layer
of atria and open into their cavity near the middle of the length of atrial
ampulla (Figs. 4, 8 3D). Atria are composed of a long cylindrical ampulla,
a narrow duct and a large conical penis lying in a broad penial sac (Figs. 8, 9
PS). Atrial ampullae sometimes enter the neighbouring segment. The atrial
wall consists of the inner epithelial layer (7—10 um), muscular tissue
(17—28 ym) and a layer of sparse prostatic cells, 40—5¢ ym long. The diameter
of the atrial ampulla (without prostatic cells} measures 100 ym, the duet is
260 ym long, its external diameter is 25 um, A glandulomuscular bulb sur-
rounds the atrial duct, it is composed of muscular fibres and pyriform glan-
dular cells with long ducts (Fig. 4 B). These cells originate from sunken
epidermal cells, the penes are therefore not covered with epithelium. Penial
sacs, 220—240 um wide, are shallow, covered with normal epithelium. sharply
defined from the high cylindrical clitellar cells (Figs 3, 4, 9 PS).

Spermathecae with a globular ampulla and a large duct opening into a
shallow invagination of epidermis.

One pair of female funnels in segment 12 on dissepiment 12/13.

Notes. The diameter of the body of Lamprodrilus jamburaensis, michaelseni
Hr. and mrazeki Hr. does not exceed 1.5 mm. The longitudinal musculature
iz less than 3 times as thick as the epidermis. Special copulatory glands in
the form of rosettes, glandular stripes are absent, glandular cells participate
in the formation of penial bulbs. The above species differ by these features
from the remaining Lamprodrilus spp.

The new species resembles L. micheelseni described from the vicinity of
Bitolje in Macedonia, and also occurs in Lake Janina {J. Komarek 1927 leg).
In the new species, the diameter of atrial ampullae (without prostatic cells
measures 100 ym_ the muscular layer of atria is 17—28 um thick, prostatic
cells max. 50 g¢m long, not covering the whole surface of atria. The ventral
setae of segment 10 are 125 um long, the dorsal ones 87 um. The large penial

Fig. 1—9. Lomprodrilus jamburaensis sp. n. 1. - Distal end of setae in segment 3,
* 900; 2. — Segment 7, the dorsoventral vessels and muscles covered with chlora-
gogen cells, x 80; 3. — Ventral surface of segment 9-14, x 25; 4. — Longitudinal
section of ectal end of the male duct, X 150; 5. — Transverse section of segment 8,
X 100; 6. — Transverse section showing the first pair of lateral vessels, communicat-
ing with perivisceral sinus, X 80; 7. — Transversal section showing the second pair
of lateral vessels, X 80; 8. — Longitudinal section through segment 9—11, X 60;
9. — Penial sacs and penes in segmen{ 10--11 from the side, X 60. A — atrial am-
pulla, B — glandulomuseular bulb, D — dorsal vessel, DV — dorsoventral vessel,
M — muscle attaching the alimentary canal to the body-wall, P — penis, PS —
—penial sac, SD — spermduct, SP — spermathecal pore.
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sacs are another feature characteristic of the new species. On the s,
the diameter of atrial ampullae of L. michaelseni (without prostatic cells oes-
res 60—70 pym, the muscular layer is very thin (6.5—10 pm), prostati el
50—70 um long, cover the whole surface of atria, ventral setae of gnent
10 are 150 um long, dorsal ones 120 um, large penial sacs absent.

The chief mode of reproduction of L. mrazeki is architomy in cysts (Arzbé
1929 b). Regenerated genital organs vary in number and position, thy
shifted some segments forward to the anterior end of the body. Tein
pair of the ventral vessels opens into the perivisceral sinus by only e [ar
of narrow vessels (Hrabé, 1929 b, tab. 1, fig. 2). The chloragogen eli
large in comparison with those of L. jumburaensis.

Locality. Small lakes and pools near a former fishermen's slmant
Jambura on the left bank of the Ob-River, east of Salechard (fumel
Obdorsk), 10—24 June, 1975 B. Ryfavy leg. {Collectio Hrab&: Hr. 1928—i-13

Notice, In my collection of Oligochaeta are preserved the preparations o il
species of which T have written from 1926. Nomenclatura oligochaetologica pbls-
ed in 19768 by the University of New Brunswick should be corrected in this s
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FURTHER NOTES ON THE GROWTH OF PIKE, ESOX LUCIUS
FROM CZECHOSLOVAKIA (PISCES, ESOCIDAE)
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Abstract: Growth rate of pike, Esox lucius Linnaeus, 1758, collected during
the years 1956—1076 from six Labe river back-waters and the lower part of the
river Berounka has been studied from the scales of 270 specimens. Pikes of seven
age classes were recorded. With regard to previous research, the growth of pike
throughout Bohemia is balanced without considerable ranges.

INTRODUCTION

The studies on the growth of pike in Czechoslovakia using the scale struc-
ture were initiated by Oliva (1955) and followed by Cihart (1961), Frank
and Vostradovsky (1961), Balon (19653), Poupé& (1974) and Tandon
and Oliva (1978). Van Engel(1940), Van Osten (1960), Frost and
Kipling (1961) and Frost {1963) studied the growth of pikes from the
Umted States of America. Miller and Kennedy (1948) described the
growth rate of pike from Northern Canada and Dahl (1961) from Denmark.
Berg (1948) quoted the growth of pike from the territory of the USSR,
Toner and Lawler (1969) published a synopsis of biological data on the
pike,

Vostradovsky (1968, 1269 a, b, c; 1970, 1971) worked on the popula-
tion dynamics of pike from great Lipno valley river water reservoir. For
more complete list of literature readers are referred to Tandon and Oliva
(1978).

MATERIAL AND METHOD

270 specimens of pike were collected from the following backwaters: Prochazko-
va 38 specimens; Mald Arazimova 39 specimens; Cerna tifi 38 specimens; Mansfel-
dova 21 specimens; Velkd Arazimova 12 specimens; Poltruba 80 specimens and from
the lower part of the river Berounka 42 specimens The description of most of the
localities was published by Oliva (1955).

The whole material was collected in backwaters by Dr. O. Qliva and his co-
-workers mostly during seining operation, a part of the material and scale of all
specimens from the lower part of the river Berounka were collected by Mr. J. Pa-
sek during ihe years 1954—1977.

The scales collected during the years 1954—1977 were sorted out yearwise and
locality-wise Three to four scales were used for the present studies. For the

This wcmk is a part of studies in Prague supporied by UNESCO course on Modern
Problems in Biology.
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measurement of the scales “Documator” (microprojector, Carl Zeiss, Jena, magnifie-
ation 17.5) was used using centrolateral scale radius and on this radius the distaus
of different annuli were measured. All the scale were studied in dry mounts. Less
desk was used for the back-calculations of body lengths at the respective anul
with a correction factor of 45 em. (Fig. 1). In some of the specimens from fhe
river Berounka, only total length was recorded at the time of collection. In surh
cases, the body length was caleculated by the following conversion faector.

Total length = 1.146 standard length

{calculated from the dala of Dliva, 1955)

For the calculation of specific rate of linear growth, the following formula was
used:

La — L
o) I
L

. 1006

where Cl = specific rate of linear growth

L, and L, = computed standard lengths at successive years of life

The specimens from the backwater Poltruba are analysed yearwise in orde i
study the growth in different years from yearwise in order to study the growihin
different years from 1949—19768 and to prove eventual differences in growth.

The measurements are expressed io the nearest mm. in case of scale and ¢min
case of body length.

RESULTS AND DISCUSSION

The body length/'centrolateral scale radius relationship (Fig. 1) shows liner
relationship and the scale formation appeared at 4.5 cm. of standard lengh
The back calculated lengths, using 4.5 em. as a correction factor indicate that
the first annulus was formed when the pike had attained the average sim if
18.9 em. from Mald Arazimova; 18.5 cm. from Cerna; 17.9 em. from Manss-
dova; 17.1 cm. from Velkd Arazimova; 16.8 cm. from Poltruba; 18.1 cm. frm
Prochazkova and 19.5 em. from the lower part of the river Berounka. Among
backwaters from Poltruba, maximum number of age groups have been recrd.
ed from I to V. from Cerna and Mansfeldova only two age groups 0 =nd|
have been recorded. from lower part of the river Berounka six age grous
from II to VII have been recorded (Table 1).

In the backwater Prochidzkova during the years 1955. 1956, 1957, 148
38 specimens were caught belonging to VI age classes. In the age clag i,
6 specimens ranging from 90—200 {130) mm. of body length were collected
In the age class I, 6 specimens, ranging from 230—300 (268) mm. of buiy
length, 1; = 180—220 (196) mm. In the age class II 17 specimens ranging
from 330—430 (369) mm.. 1; = 130—200 (164) mm., 1; = 240—340 (278) mn
In the age class III, 3 specimens ranging from 510—555 (528) mm., | =
= 160220 (193) mm.. 1, = 300—380 (343 mm., 1, = 440480 (543) mm h
the age class IV, 2 specimens ranging from 600—635 (617) mm., 1l = 160-1%
(173) mm., 1; = 340—360 (350) mm., 1y = 450—480 (465) mm.. 1; = 5200
(530) mm. In the age class V, 2 specimens ranging from 720—740 (730) mm.
1, = 185 mm, L = 300-320 (310} mm., Iz = 400—410 (405) mmn.
1, = 530—580 (555} mm., 1; = 600—620 (610) mm, In the age class V]
6 specimens ranging from 815—860 (837) mm.. 1, = 1756 mm., 1y = 295~
(335) mm., 1; = 380—420 (400) mm.. 1; = 510—540 (525) mm., 1; = BHO-6Y
(665) mm., 13 = 720—735 (727) mm.

Average of 38 specimens gives the following ranhges and mean; 1; = 1}~
--200 (180) mm., 13 = 240--380 (323) mm., l3 = 380—480 (431) mm, L =
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= 510-580 (537) mm., 1z — 600—680 (638) mm, lz = 720-735 (727) mm.
Their annual increments between 1; and 1; 142 mm., 1z and I3 108 mm., 1,
an 1; 106 mm., I; and 15 101 mm. and 15 and 15 84 mm. are calculated.

In the backwater Velkd Arazimova during the years 1953, 1959, 1871, 12
specimens were caught belonging fo three age classes. In the age class I,
7 specimens ranging from 210—280 (241 mm.,, 'l; = 150—247 (179) mm. In
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Fig. 1. Relationship between body length and scale radius in Esox lucius. Body
lemgth (cm) is along abscissa and scale radius (mm.) is along ordinate. Dots =
= griginal dots.,, Crosses = average readings at 10 cm. interval.

the age class II, 4 specimens ranging from 312—385 (357) mm., 1; = 170—
—200 (182) mm., 1 = 200—270 (233) mm. In the age class III, one specimen
with 583 mm. of body length, 1; = 152 mm, 1l = 300 mm., i3 — 480 mm.

In the back water Mald Arazimova during the years 1954, 1955, 1956, 1958,
1959, 39 specimens were caught belonging to three age classes from 0 to II
In ‘the age class 0, 18 specimens ranging from 86—230 (166) mm. In the age
class I, 19 specimens ranging from 245—345 (281) mm.. 1; = 140246
(18%) mm. In the age class 1I, 2 specimens ranging from 350—380 (365) mm.,
14 = 175—180 (177) mm., 1, = 286—326 (306) mm.
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In the backwater Cerna tan during the years 1955, 1956, 1957, 1% #
specimens were caught belonging to two age classes 0 and 1. In thexg
group 0, 16 specimens ranging from 80—190 (129)mm. In the age dsl
22 specimens ranging from 200—365 (253) mm., 1; = 142—230 (185) m

In the backwater Mansfeldova 21 specimens were collected during theym
1956 and 1957 belonging to two age classes 0 and I. In the age class 0!y
cimens were collected ranging befween 122—135 (128) mm. In the agds
I, 19 specimens were collected ranging between 180—330 (252) mm, )=
= 120—218 (179) mm.

Table 1. Growth of pike, Esoz lurius from the river Berounka collected during the yusl
1975, 1976, 1977.

Average back-calculated lengths 1n mm

Age Number Body length at the
group of time of capture I lg 13 14 1s l¢ I
speci- {rnm.)
mens
II 18 Mean 437 178 302
Man. 390 140 260
Max, 460 200 332
III 12 Mean 452 189 286 380
Mm. 450 184 250 340
Max. 300 340 140 450
IV 7 Mean 561 187 277 380 464
M. 500 170 240 350 440
Max. 610 220 310 440 480
v 3 Mean 666 216 300 336 420 506
Min. 660 170 280 330 410 500
Max, 680 260 320 340 430 520
VI 1 680 220 270 320 370 450 580
VIl 1 720 180 260 340 420 500 580
Total 42 Mean 185 195 282 354 413 485 580
Min. 140 260 320 370 450 — s
Max. 250 340 450 480 a20 — =
Annual increment (mm.) 87 72 59 72 95 i
Speaific rate of limear growth (Cl) 44.6 25.8 16.6 17.4 19.6 b

From the backwater Poltruba, 80 specimens were caught during thms
1854, 1955, 1957 1971 and 1976 belonging to I—V age classes. The pwi
data are arranged according to the year of hatching and are as follows

In 1950, 2 specimens hatched and attained the age of five years mm
between 695—760 (728) mm., 1; = 160— 180 (170) mm. 1, = -
(325) mm., Iy = 400—440 (420} mm., 1; = 500—5640 (530) mm., 1; =¥
—640 (615) mm.

In 1950, 2 specimens hatched and attained the age of five years e
between 620—630 (628) mm., 13 = 145-—-180 (162) mm., 13 = 3803 @i
mm., 1; = 455475 (465) mm., 15 = 550—570 (560) mm.

In 1951, 2 specimens hatched, one attained the age of three years wihbs
length 410 mm., 14 = 180 mm., 13 = 260 mm., 13 = 270 mm. Second g
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men attained the age of four years with body length 530 mm,, 1; = 180 mm.,
1, = 270 mm., 13 = 385 mm,, 1; = 470 mm.

In 1952, 5 specimens hatched and aftained the age of three years ranging
from 300465 (412) mm., 14 = 140—200 (166) mm., 1, = 270340 (287) mm.,
1; = 330—440 (367) mm.

In 1953, 12 specimens hatched and attained the age of two years ranging
between 235—385 (329) mm., 1; = 140--2i2 (174) mm., I = 925340
(291) mm.

In 1954, only one specimen hatched and attained the age of three years
with body length 510 mm., 1; = 180 mm., 15 = 360 mm., 13 = 425 mm.

In 1955, 2 specimens hatched and attained the age of two years ranging
between 305—360 (333) mm., 1; = 170—180 (I175) mm. 1, = 220—240
(230) mm.

In 1969. 5 specimens hatched and attained the age of two years ranging
between 300—330 (312) mm., 1; = 140—160 (149) mm., 13 = 215—290
(250) mm.

In 1970, 5 specimens hatched and attained the age of only one year ranging
between 210—255 (236) mm., 1; = 130—195 mm.

In 1972. 11 specimens hatched and attained the age of four years ranging
between 430—535 (471) mm., 1; = 140—180 (160) mm., 1 = 230---310 {265} mm.,
1z = 300—440 (367) mm., 14 = 390—500 (430) mm.

Table 2. Growth of pike, Esor lucaus from different back-waters of Czechosloy akaa

Average back-caleulated lengths (in rnm.)

Locality Number
of 1 1 12 ].3 14 15 Is
spoei-
Rens
Prochézkova 38 Body length 181 323 431 bd7 638 727
Total length 209 370 500 690 730 830
Mzald Arazimova 39 Body length 183 306
Total length 210 350
Corna 38 Body length 185
Total length 210
Mansfeldova 21 Body length 179
Total length 208
Velkd Arazimova 12 Body length 171 267 480
Total length 200 320 550
Poltruba 80 Body length 163 272 376 460 587
Total length 188 330 420 540 620
Total 228
Mean body length 177 292 429 498 612 727
= Mean total length 205 342 490 560 705 830

1In 1973, 6 specimens hatched out of which two aftained the age of three
years ranging between 415—420 (418) mm., 1; = 150 mm., 1, = 240—270
(235) mm., 13 = 320—325 (323) mm. Four specimens attained the age of four
yvears ranging between 445—450 (447) mm.. 13 = 170—190 (178} mm., 1, =
= 230—330 (270) mm., 1; = 350—420 (387) mm.. 1; = 395—49%0 (432) mm,

In 1974, 10 specimens hatched, five attained the age of two years ranging

3
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Table 3. Comparison of first year inorement (1:) of pike, Esox lucius from Poliruba badkus
and mixed material of Poups, 1874 during the years 1947— 1958, 1968—1970 and 1972-1%%,

No. of
Author specimes 1947 1943 1949 1950 1951 1962 1450
Poups, 1074 112 170 140 143 133 197 195 15
Author 80 - - 170 162 170 166 it
1954 1955 1956 1957 1958 1968 154
163 173 166 177 166 177 lal
180 175 - H — 168 149
1970 1972 1973 1974 1975 1976
-
176 = i = = =
162 180 164 168 181 174

between 280—300 (291) mm., 1, = 140-—180 (164) mm., 1, = 22
(270) mm. TFour specimens attained the age of three years ranging betws!
365—440 (404) mm, 1 = 160—190 (170) mm., lo = 225--260 (238) nm.
13 = 300—380 (325) mm. Only one specimen attained the age of four yas
with body length 505 mm. !} = 170 mm. 1, = 250 mm., 13 = 380 mm.
14 = 420 mm.

In 1875, 11 specimens hatched, out of which 4 specimens attained the g
of one year ranging between 260—275 (268) mm., 1, = 160—180 (172) mn
T specimens attained the age of two years ranging between 290—340 (309] mm.
1, = 140—200 {170) mm., 13 = 240—300 (270) mm,

In 1976, only one specimen hatched and attained the age of one year uib
body length 265 mm. and 1 = 174 mm.

In the present collection none of the specimen hatched during the yeus
1956—1967 and 1971.

The rate of growth in the backwaters is almost the same in the first y
(Table 2). The maximum rate of growth in the first year is found in th
Cern4 backwater (185 mm.) and minimum from Poliruba backwater (168 mm)
In the second year the specimens from the Prochazkova and Malad Arazme:
backwaters grow at higher rate than the specimens from the Velka inz-
mova and Poltruba backwaters. In the subsequent years from IIlrd t Vid
age classes, the specimens from the back water Poltruba grow at lower rf
than the specimens from the Prochizkova backwateer.

From the lower part of the river Berounka, the maximum annual rate o
increment was found to be (Tabie 1) in between 1; and 1s (95 mm)
minimum in between 13 and 1 ; (59 mm.).

The relationship between the scale radius/body length in the present sunple
is found to be linear (Fig. 1). Poupé& (1974) obtained linear relationsiy
between scale radius/body length up to the size of 58 cm. and afterwadit
became curvilinear. Tandon and Oliva (1978) described curvilinesr i
lationship and the enclosed nomogram for back calculations of respediv
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lengths, Linear relationship obtained by me could be due to a different
graphical interpretation.

The fish population observations (O1liva, 1955, 1960) with relation to pikes
are presented in Table 4. Considering the availability of non-carnivorous
fished which constitute the major food of pike in almost all their size groups,
it can be observed that the minimum number ol non-carnivorous fishes were
available during the years 1955—1956 in the Poltruba backwater and by
weight was from the Mald Arazimova backwater during the year 1952. Si-
milary the availability of focd fished per pike per Kilo hectar, again it was
lowest in the Poltruba backwater during the year 1956 after poisoning. Con-
sidering the fish population observations of Oliva (1955, 1960) the maximum
rate of growth is expected from the Velkd Arazimova back water, but in
the present sample the maximum rate of growth has been recorded from
the Cerna back-water, apparently due to planting of young pikes into the
reservoir with rich number of bitterlings and crucian carps.

Since the number of specimens from the Velkd Arazimova in the present
sample was very low (only 12 pikes) as compared to other backwaters this
difference can be ignored. IIydrobiological conditions (Hrbacek, 1962;
Hrbécéek and Novotnd-Dvoifdakova, 1965) during the years 1933 —
—1956 in the Poltruba backwater, e.g., alkalinity, temperature and transpa-
rency, were less favourable than in the Velkd Arazimova, Cerna and Mansfel-
dova backwaters. At present there is no data available concerning total fish
biomass of the Prochazkova backwater. There is no report of pikes and
perches from the Cernd backwater (Oliva, 1955). On June, 6, 1955 and
June, 20, 1955 85 small pikes with average weight 6.3 g. were planted into
the Cernda backwater (Through personal communication of Dr. O. Oliva).
The number of non-carnivorous fishes was unknown, buf certainly some
number of fishes penetrated during periodical overflow from the neighbouring
backwaters, e. g, Poltruba and Prochazkova. Rapid growth of pikes from
the Cerna backwater was apparently due to the large number of non-carni-
vorous fishes as compared to the size and number of pikes.

There is no hydrobiological data regarding the Prochazkova backwater
at my disposal.

In the present sample, in the 14 age class maximum rate of growth was
recorded from the Cerna backwater (18.5cm.), 2+ age class from the Pro-
chazkova backwater (32.3 cm.), 3+ gge class from the Velka Arazimova back-
water (48 em) and onwards upio 6+ age classes the specimens from the
Prochazkova backwater grow at higher rate than the specimens from the
Poltruba backwater, but these differences are not significant due to statisti-
cally small number of catched pikes.

The yearwise analysis of growth rate of pikes from the Poltruba back-
water indicated that before the pcisoning (Oliva, 1960), during the years
1949--1955, the growth rate was higher in all the age classes apparently due
to the large number of non-carnivorous fishes (ratic of pike to non-carni-
vorous fishes 1:182). During the years 1868--1976, the growth rate in all the
age classes was slow with minor differences due to the eradication of scrap
fish population (ratio of pike to other species in 1956, 1:88). In the present
collection there is no data during the years 1956—1967. From the Poliruba
backwater concerning the development of fish population here, only occasio-
nally samples of pike scales were made,
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Table 4. Iish biomass data as compared to yikes from different backwaters (caleulated
Oliva, 1955, 1960)

Ratwo
Ratio

g Ratio Pike: e Pils
Localty and year Ao e Pike: non-carni- pe rohoi vg::»:z?h«
vorous fishes pierehse vorzg?hf;ahes kg/ha. by weh:

) mg

Mals Arazimova 1952 1:219 1:0 1:12 1:0 1:4

Veoilkdé Arazimova 18§53 1:338 1:214 I:d7 i:2 1:4

Poltruha 1955 1:182 1:0.3 1:8 1:0.2 1:4

1956 1:88% 1:0 1:7 1:0 1:%

While comparing the first year yearwise growth of pikes from the Polinb
backwater with the findings of Poupé (1974) of the (Table 2.) mixed mt
rial from different localities, it has been observed that during the yem
1949—1955, the specimens from Poltruba were growing at higher rate exsp
in the year 18952. During the years 1968—1970 Poupé’s sample showd
higher rate of growth, which is apparently due to the eradication of saif
fish population by peoisoning during the year 1936 (Oliva. 1960) in e
Poltruba backwater.

The occurrence of maximurn age classes from the Poltruba and Prochir
kova backwaters is apparently due to the large surface area and volumed
these backwaters, also Carbine (1945) described it “space factor”, evideny
combined with sufficient food possibilities as responsible for better growh
in pike.

Vostradovsky (1969) remarked the females pikes grow at higher nft
than males and survive upto the highes classes. In the present sample s
data are lacking, because most specimens after removing some scales fim
their bodies were again liberated and sex determination in pike wath
section is doubful except the spawning period.

Eddy and Carlander (1940, 1942) described that higher carbond
content, McCarrasher {1962) described low alkalinity are responsible Iy
higher rate of growth. At present, there are no data regarding the carbout
contents from different backwaters, but maximum alkalinity (Hrba&ekl¥
Hrbdéek and Novotnid-Dvotakova, 1965 had been recorded fum
the Poltruba backwater and in the present collection relative minimum e
of growth has been observed from the population of the Poltruba backwale

Wesloh and Olson (1962) took attention to the number of pexhs
which may be responsible for the rapid growth of pike. Domanevsku
(1963) supposed abundance of other fishes in general caused rapid growh
The findings of Tandon and Oliva (1878) and the present investigati
when compared with the [ish population studies (Table 4) of Oliva (I#
1960) are in conformity with Domanevskii (1963). Tandon a
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Oliva (1978) reported various species of scrap fishes from the intestines
of pikes from all age groups while analysing “trophy pikes®,

Somewhat dilferent rates of growth of pikes in the backwaters studied are
apparently due to the [act, that the sample of 228 pikes at my disposal from
six backwaters was collected during the years 1954--1976; during a very long
period of 22 years different favourable and less favourable conditions as
a whole or in part appeared in some detail unknown to me. The pikes show-
ed adaptations to these conditions. Hydrobiological and fish population studies,
especially the exact determination of fish biomasses were only studied for
a limited tume period from 1951--1956. But it was confirmed that those pikes
grew better which were under favourable conditions. ie “surrounded” by
large biomass of scrap fishes. and at lower rate under less favourable condi-
tions. 1. e. during life where scrap fishes were reduced. But in no case pikes
were able to reduce fundamentally the scrap fishes in the reserveir with
which they cohabitated; the so-called “voracity” of pikes 15 exagerated by
anglers and [ishermen.

The growth rate of pike from the lower part of the river Berounka 1s
similar to the findings of Tandon and Oliva (1978}, The slight differen-
ces are due to the fact that the present sample is only from ihe lower part
of the river Berounka. whereas Tandon and Oliva {1978) studied the rate
of growth from the mixed material of pikes from the rivers Berounka and
Vitava.

In general the growth tempo of pike in inundation area of the river Elbe
in central Bohemia shows to be rather constant within long observations. The
scrap fish biomass was considered to be responsible for the growth of pike,
however the over-population of pikes never reduced the number of scrap
fishes in the reservoirs.

Toner and Lawler (1969) point out that the growth of pike varies
according to the latitude, being slow in the north and faster near the southern
limits of distribution. which may be connected with better food conditions.
The maximum rate of growth was reported from Ireland (Healy, 1956) and
minmmum from northern Canada (Miller and Kennedy, 1948). Pikes
from the territory of Czechoslovakia occupy the intermediate position as far
as growth rate is concerned.

In addition to geographical position other factors such as sex, habitat and
food conditions (Oliva, 1855; Frank. Vostradovsky. 1961; Balen,
1965: Sedlar. 1971) are apparently also responsible,

Frost (1963) observed that both the sexes of ptkes from Windermere lake
grow at the same rate up to the age of three wvears. thereafter females grow
quicker: my material was not sexed and therefore ! can not confirm this
statement.

The growth of pike in backwaters is slower than in rivers and valley water
and large bodies water reservoirs.
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SUMMARY

Growth of pike, Esox lucius Linnaeus, 1758 was studied from scales procurad
in the wyears 1954—1976. Body Ilength centrolateral scale radius relationsup
indicate that the scales appeared when the pike attained the body length
45 mm.

The total length-standard length conversion factor: Total length = 113
standard length.

Out of the six backwaters under study, maximum rate of growth has bee
recorded from the Cernia backwater and minimum from the Poltruba bak
water.

Specimens from the backwaters Poltruba were analysed yearwise, thar
growth was balanced and showed no great ranges.

The rate of growth of pike from backwaters is somewhat slower than i
the rivers Berounka and Vltava.

Pikes from the territory of Czechaslovakia grow at slower rate than fmm
the territories of U.S.A. and Ireland, but at higher rate than the pikes fron
Canada and Denmark.

Scrap fish population has been found to be responsible for the growthi
pike.
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Abstract: A study of the population of cutaneous taste buds from wvanos
skin areas in seven catfishes belonging to six families indicates a possible core:
ation of gustatory acuity with their different habitats.

INTRODUCTION

Various senses play significant roles in the procurement of food in fishs
occupying different habitats. The teleosts are generally endowed with ins
gumentary gustatory sense which enables them to select their food (A tfena
197); Bardach and Atema, 1971; Hara, 1971; Kapoor et al, 1974

Despite numerous reports on the site and form of gustatory receptors i
different fish taxa, less attention has been given to finding gustatory aculy
in Indian catfishes with respect to their different habitats. and this evek
our interest in this problem,

In a fish, the epiderms — with the underlying supporting basal membran
— is a stratified squamous, epithelial investment equipped with aquat
adaptations. The dermis comprises connective tissue, pigment cells, blod
vessels and nerve fibres. The barbels and finds (except the adipose) hae
a skeletal inlay. The present study refers to the distribution of taste bub
and their possible correlation with the habitat of fishes.

MATERIAL AND METHOD

Live and healthy silurcids Mystus seenghala (Sykes) and Rita rite (Hamilw
[Family: Bagridae], Wallego attu (Bloch and Schneider) [Family: Siluridae], Cigp-
soma garua (Hamilton) [Familyv: Schilbeidae], Bagarius bagarius (Hamilton) [Faml
Sisoridael, Clarigs batrachus (Linnaeus) [Family: Claridae] and Heteropnessis
fossilis (Bloch) [Family: Heteropneusiidae] were collected from freshwater soums
Skin pieces from marked areas {Figs. 1 and 2), unless otherwise mentioned, from th
fishes were fixed in Bouin’s solution and Zenker’s fluid. Paraffin embedded s
tions (6u—B8yu) were stained by routine techniques. The population ol taste buds
area was worked out by counting them per fiftr sections and then finding avera
per ten sections. This gave an overall picture of the gustatory acuity.

RESULTS

The taste buds occurring in the epidermis of the fish are generally flast
-like (Fig. 3) or elongate (Fig. 4) and 1heir orientation is usually perpendicur

* Departr;ent of Zoology, Dungar College, Bikaner (Rajasthan), India.
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to the epidermal plane. Two regions can be distinguisher in the epidermis
of B. bagarius, unlike that of the other fishes: non-tuberculated furnished with
taste buds, and tuberculated with tiers of cells containing mndistinet nueclei,
the most cells being surmounted by caps with spiny protuberances.

The area-wise distribution of cutaneous taste buds in fishes (Table I) shows
that they are not uniformly distributed in various parts of the same or diffe-
rent fishes. The taste buds generally congregate in the distal parts of barbels:
however, in the maxillary barbels of R. rite, B. bagarius, C. batrachus and
H. fossilis, they are more numerous in the proximal part.

They are even present on the pectoral spines of all fishes and the upper
caudzal lobe extension of B. bagarius. They are usually of larger size in paired
fins than in unpaired ones.

There are more taste buds on the upper lip than on the lower lip, concen-
trated mainly on their latero-distal edges. They have also been found in the
opercular region of the fishes under study.

The density of taste buds is mueh greater in the head region than in the
rest of the body except for W. attu which shows a reverse order.

DISCUSSION

Various correlations been drawn by earlier workers on the intensity and
site with habitat or food finding exercise. It has been generally believed
that there is a concentration of taste buds in the distal parts of barbels which
come in immediate contact with food (Moore, 1950; Satd, 1857; Nagar
and Mathur, 1958), but our observations do not support this entirely since
the maxillary barbels of R. rita, B, bagarius, C. batrachus and H. fossilis
show a larger number of taste buds in the proximal region.

QOur observations that the taste buds are larger in paired fins may have
substance in view of the relationship expressed for the silty water fish Extra-
rius aestivalis with its bottom habitat (Moore, 1950). The gustatory range
is aughbented with the spreading out of the taste buds on the pectoral spines
of these fishes, and even on the upper caudal lobe of B. bagarius as reported
in Sisor rhabdophorus (Mahajan, 1967)., Reports on their distribuiion on
lips are at variance. The results of the present investigation agree with those
of Bardach and Loewenthal (1961) in Gymnothorax moringa but do
not support the view of Rajbanshi (1966 a, b) who observed them on the
ventral surface of the dorsal lip and dorsal surface of ventral lip in Wallego
attu and only on the dorsal lip in Clarias batrachus respectively., That the
taste buds occur in the opercular region has been reported by Miyadi
(1929}, Moore (1950), Davis and Miller (1967), and Whitear (1971).
Their occurrence on the inner surface of the operculum of the fishes under
study should be useful in determining the edibility of food during respira-
tion, as has also been indicated in Extrarius gestivalis by Mooore (1950).

The density of taste buds varies in different parts of the body; generally
there are more of them in barbels, lips and head. We thus corroborate the
remark by Kapoor et al. (1975 a) that: “In teleosts taste buds are com-
monly on the finds and body as well as within the oral cavity and pharynx.
The number of taste buds may vary greatly from one part of the body to
another but the greatest number are found in regions most closely associated
with food contact”.
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- Each catfish has a different gustatory acuity and its position in this resped
in the downgrade order is: C. batrachus, R. rita, H. fossilis, B. bagarius, [
garua, W. attu and M. seenghala. We are inclined to believe that C. batractu
is best adapted to botiom habitat. In contrast, M. seenghala, W. attu and
C. garue are midwater feeders. This partly in concordance with the remak
made by Alexander (1963) that fishes belonging to Siluridae and Schi-
beidae are not bottom dwellers in the strict sense. Also the differeu
between the two bagrids in cutaneous gustatory acuity is worth mentionns
-—— R. ritta is better adapted to bottom life than M. seenghala. This streuw:
thens the notion that the taste buds may be indicative of the habitat ad
feeding habits of a fish or vice-versa.

On the basis of different foods taken by teleosts and their feeding halils
several types have been recognized, ie., plankton feeders, herbivores, omn-
vores, carnivores, and specialists (Kapoor ¢t al. 1973 b). The above-me-
tioned [ished are mainly carnivores and they utilize the integumentary sens:
as one of the means to find and select food materials.
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SUMMARY

Seven catfishes belonging to six families have an integumentary gustatay
sense. A study of the population of taste buds leads to the following infe
Tences:

{I) The concentration of taste buds varies in different parts of the body
of a fish, but usually they are more numerous on barbels, lips and head.

(II) Each fish has a different gustatory acuity. Accordingly, the placemen
in the downgrade order is: C. batrachus, R. rita, H. fossilis, B. bagaris
C. garva, W. attu, M, seenghala.

(III) The density of cutanecus taste buds may be indicative of the habutat
and feeding habit of a fish or vice-versa.
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Abstract: Cold treatment of the pupae of Galeria mellonelle L. inducd &
increase in the osmotic pressure and glycerol content of the haemolymph. In pus
kept at 8°C for 16 days the osmotic pressure raised from 300 mQOsm to 397 mOsmnd
in those kept for 61 days at 4°C to 542 mQOsm. The glycerol content increased fm
64 mg%, to 175 mg%; in the first grup and to 135 mg?, in the second group. T
175 mg%, concentration of glycerol seems to inhibit the cold-induced incressd
blood globulins but the appearance of the “cooling protein™ is not suppressed

INTRODUCTION

1t has been well established that low temperature reduces metabolic v
cesses of insects to the minimum (Prosser and Brown, 1962) bu:id
certain species can accomodate themselves to these unfavourable condus
(Lozina — Lozinsky, 1972).

In the pupae of Galleria mellonella (Marek, 1970, 1978), a temperti
of 4°C induces reduction of total metabolism, synthesis of glycerol and fulla
metabolic changes which are vital for the adaptation of the insect to ot
The present work describes the occurrence of proteins (kryoglobulins) ik
haemolymph of pupae following injection of glycercl and simultaneous codn
The paper calls atiention to insect kryoglobulins and their importanen
early stage of cooling and in the adaptation of pupae to cold., The authr
also examines the importance of glycerol for the appearance of kryoglobulms
especially what concentration and synthetic rate of glvcerol inhibit the oo
rence of kryvoglobulins at the beginning of cooling.

MATERIAL AND METHOD

A culture of Galleria mellonella was maintained at 30°C and in darknes«
Haydak food modified after Balazs (1958) and Sehnal (1966) Pupae 1b!
days old were used for the experiments. They were placed in Petri dishes andlgt
in a refrigerator at 4°C or 9°C for different length of time.

The glycerol was injected at Iul per 100 mg of pupal weight by means of ul
brated microinjection pipette inserted ventrally into the intersegmental regod
the abdomen. The pupae were narcotized in water prior to injection.

To collect haemolymph, the pupae were individually cenirifuged 1n narrow s
filled with water at 1,000 rev'min for 10 min. The haemolymph accumulatsn
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a relatively thick coherent layer from which it was collected into an inserted glass
needle. Phenylthiourea was added to the haemolymph as an antimelanizant.

Changes in haemolymph proteins were studied by electrophoresis on cellulose
acetate strips (Cellogel, Chemetron) using Vercnal buffer pH 8.6, The electropho-
resis at 300 V was carried out at rom temperature for 12 minutes, The separated
proteins detected with Ponceau S.

Table 1. The effects of cooling on changes in glyeerol content and osmotic pressure in the haemo-
lymph of pupae of Galleria melloneila.

Cooling at 4 °C Cooling at 9°C
Day-~ of cooling of pupae osmotie pressure giyeercl osmotic pressure glycerol

msim mg %, mOsm mg%,
0 (control) 300 64 30 4
2 315 -— — =
k] - 70 - —

4 — — 320 99
8 342 85 — —
7 - 83 325 113
8 355 - 328 127
1 162 82 - —
13 372 94 — : -
16 — - 397 175
17 370 104 - -
20 391 110 — =
47 533 117 — 169
61 542 135 - —

The activity of esterase isoenzymes was determined by starch gel electrophoresis
performed at 4 °C, 500 V and 15 mA using TRIS-citric acid buffer at pH 8.6, in tanks
filled with pH 8.2 buffer consisting of boric acid and sodiurn hydroxide. After
3 hrs the starch gel was incubated for 30 mins in 100 ml phosphate buffer, pH 6,9, to
which were added 2 ml of 1%, acetone solution of 1-naphtyl butyrate with 250 mg
of the diazonic salt of Fast Blue BB (according to Laufer, 1960). Coupling of
the above reagents gave an azocompound whaose hydolysis by esterases was visible
as a change of colour.

Osmotic pressure of the haemolymph was determined with a Knauer semumicro
osmometer type M on the basis of determined wvalues of kryoscopic depression.
Resulting values were expressed in mOsm = A t*C/1,886

The content of giveergl in the haemolymph of cocled and uncooled pupae was
determined colorimetricaily in 10 ul of haemolymph at the wave length of 410 nm
using ammonium acetate, isopropanol, acetylaceton and potassium periodate (accord-
ing to Tovarek, 1974),

RESULTS

The osmotic pressure of the haemolymph of pupae exposed to 4°C increas-
ed during 20 days of cooling in a uniform way from 300 mOsm to 390 mQsm,
ie, by 2809, Within 61 days of cooling the osmotic pressure inereased to
542 mOsm, i.e by 80%, In a few preliminary comparative experiments with
pupae cooled at +2°C for 7 days we found an increase to 347 mOsm. This
value is close te that determined in the haemolymph of pupae cooled at
+4 °C.
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"When determing the content of glycercl in haemolymph we used the same
samples as those for the determination of osmotic pressure. It is evident
from Table 1 that during cooling at 4°C for 20 days the content of glycerd
was gradualy raising from 64 mg %, to 110 mg %), i.e. by 72%; on the Bl
day of cooling it was 134 mg %}, which was — in comparison with contrgl —
an increase by 109", In pupae cooled at 9°C the amount of glycerol in
haemolymph increased within 8 days by about 100 %, and in 16 days it reached
173 %, of the control value., On the 47th day of cooling (9°C) the amount o
glycerol was slightly lower — 169mg%,. The content of glycerol determined
in the haemolymph of a few pupae exposed to 2°C for 7 days was almo
identical with that found in experiments at 4°C.

When analysing the haemolymph proteins of control pupae {Fig. 1) by
electrophoresis on cellulose acetate strips we found 4 faintly stained protein
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Fig. 1. The effects of cooling and glycerol on the spectrum of globulins in ihe
haemolymph of pupae of Galleria meilonella.

A — control at 30°C. B — cooled at 9°C for 7 days and injected with glycerol
C — cooled at 9°C for 7 days. D — cooled at 9°C for 7 days and injected with
50%, glycerod. E — cooled at 9°C for 16 days. F — cooled at 4 °C for 8 and 16 daps
G — cooled at 4°C for 2 days, and then injected with glycerol and kept at 4°C for
4 days, H — cooled at 4°C for 2 days.

bands in the region of gamma-globulins (i.e. those migrating from origin &
the cathode). After 7 days of cooling al 9°C {experiment C, Fig. 1) the pr
tein bands nos. 3 and 4 increased whereas when the pupae were kept in col
for 16 days (exp. E) the bands 3 and 4 decreased.

When the pupae were exposed to 4 "C. as early as on the 2nd day of col
ing we observed an increase of the proteins of band 4 (exp. H, Fig. 1). 0n
the Tth and also 8th day of cool treatment an intensive enlargement became
evident in band 3. while bands 1 and 2 remained guantitatively unaltered
as compared to controls. At the 16th day of cooling at 4°C there was
reduction of protein bands 3 and 4; this is in contrast to the reduction o
these bands in pupae exposed to 9 °C,

Interesting results were obtained when 50%; or 1007} glycerol solution wa
injected into pupae and the pupae were immediately cooled. In those kepl
at 9°C we did not find any changes in bands 2, 3 or 4 up to the 16th diy.

Ld
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The same suppression pf the cold-induced changes of blood proteins was
observed in pupae exposed to 4 °C.

The esterase isoenzymes (Fig. 2) separated by starch gel electrophoresis
showed marked changes in response te copling. In contrast to the controls,
the pupae kept at 4°C contained after 7 to 17 days a “cooling protein”
(band X). but simultaneously there was a reduction of esterases in bands
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Fig. 2. The effects of cooling and glycerol on the spectrum of esierase isoenzymes
in the haemolymph of pupae of Galleria mellonella.

1. — confrol at 30°C. 2. — cooled at 4°C for 7 days. 3. — cooled at 4°C for
17 days. 4.— cooled at 9°C for 7 days . 5. — cooled at 8°C for 17 days. 6. — cooled
at 4°C for 7 days and injected with glycerol 7. — cooled at 9°C for 7 days and
injected with glycerol. 8. — cooled at 4°C for 2 days, and then injected with gly-

cerol and kept at 4°C for 4 days. 9. — cooled at 4°C for 5 days, then injected
with glycerol and kept at 4°C for 2 days.
The total volume injected was 1 ul into 100 mg of pupae. 20—40%, = traces,

40—80 % = weak, 80—9003”0 = medium, 20—100 ofaﬂ = gtrong.

C and B. The cooling at 9 °C also brought about the apperance of the “cool-
ing protein” band but it was less intense than in pupae chilled at 4°C (see
electrophoregrammes 4 and 5 in Fig. 2). We suppgest that the content of the
“couling protein” was lower because the level of glycerol rose up to 175 mgh
(Tab. 1), this level being limiting for the appearance of the esterase.

When the glycerol content was increased by injection of 100%; glycerol and
the pupae immediately placed at 4°C or 9°C, the amount of both the “cool-
ing protein” and the esterase band C decreased. The electrophoregrammes
8 and 9 (Fig. 2) indicate that 2 days at 4°C induced only a weak increase
of the “cooling protein”, whereas 5 days of cooling induced a profound in-
crease; the “cooling protein” level, however, did not reach its maximum
owing to the presence of the injected glycerol.

DISCUSSION

Resistance to cold in poikilotermic animals is an important problem which
has received much attention (Lozina-Lozinsky, 1972). Adaptation of
animals to cooling is a complex process. The ability to adapt to cold stress
often represents one of the vital conditions for the existence of the given
species.
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Reduction of ambient temperature leads in Galleria mellonelle to changes
in total metabolism and, among others, also to the increase of glycerol in
haemolymph (Marek, 1974). This is usually a preventive way in which
insect adapts to cold stress. Only in some species the content of glycerol is
not directly related to resistance to cold, as shown by Somme (1966). wln
studied the effect of injected glycerol on the freezing point in Anagasta kueh-
niella.

Since the content of glycerol in the haemolymph of G. mellonelle does
not increase (M arek, 1974} after cooling as much as expected from data on
other species {Asahina, 1966), it seemed probable that metabolites other
than glivcerol increase the resistance of G. mellonelle to cold. This assump-
tion was confirmed by the finding that the cooling of G. mellonella pupas
increases the conient of calions, [ree amino acids, uric acid and even o
esterase isoenzymes and globulins (Marek, 1974). These accumulated me
tabolic substances seem to play- together with glycerol — an equally impor-
tant role in the adaptation of G. mellonella to cold.

The present resulls show again that cold stress affects the content of blood
globulins and induces the occurrence of a new esterase. Cooling at 4°C u
9°C affects all 4 bands of globulin-like proteins separated by electrophoresis
Injection of glycerol into pupae just prior to cooling inhibits the increas
of globulins, including the cooling protein. The role of these proteins m
chilled animals remains unclear. There is some evidence (Harper, 197
that globulins play a certain role in binding the excess of water. This is sup-
ported by the finding (Marek, 1974) that the water content of haemolymph
declines by only 2 per cent during 3 days of cooling.

It is possible to observe an interesting connection between the content d
glycerol and the presence of globulins in the haemolymph of pupae coole
at 4°C and 9°C. It is well known that cooling at about 10 °C is optimal for
the synthesis of glycerol in insects (Lozina-Lozinsky, 1972). We alw
found that the glycerol content of pupae cooled at 9°C would be higher by
30% (175 mg%,) within 16 days of cooling than in pupae cooled at 4%
(135 mg%). Hence, the low temperature of 9°C induces an increase in gl
bulins and a simultaneous rise of the glycerol content above 135 mg®, causs
that these globulins later disappear. It means that the content of glycer
in haemolymph — in the present case 135 mg%, — represents a limiting value
for the increase in globulins including the synthesis of some esterase isoen
zyme, These conclusions were also confirmed by our experiments in which
glycerol was injected into the pupae cooled at 4°C and 9°C. If the pups
were cooled with a higher content of glycerol (i.e. above 135 mg%) electre
phoresis did not detect globulins in hazemolymph and altogether reduced
activity of esterase could be observed. The lowered activity of isoenzyme
after injection of glycercl possibly indicates the existence of a feed-bad
mechanism. The hydrolysis of lipids by esterases does not seem to be inde
spensable for maintaining the high level of glyceral (135 mg%p), which probably
plays an immediately role in the resistance to cold.
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Abstract: The present paper deals with some rare forms of Testaen il
were found during the investigation of the microfauna of minor streams on the &
ritory of Moravia (CSSR). They are represeniatives of the following genera; it
Centropyris, Cyclopyxis, Cyphoderia, Difflugia, and Pseudodifflugic. In everm
there is a description, data from literature about its distribution and its repreel
ation in the stations under investigation and/or in the microhabitats.

INTRODUCTION

During the investigation of the microfauna of our small streams it w
again proved that Testacea form a permanent component of the popilin
of the stream, so that their importance for the whole bioccenosis cametlk
neglected. The species variety and the considerable number of Testas®
the most varied microhabitats can also be evidenced in earlier papesh
Stépdanek (1953, 1954),

From the saprobiological point of view the importance of Testacez &M
negligibie either. A contribution to the solution of those problems
recent time is included in the paper by Opravilova and Zelinka (M

Evaluating the resulls of the 1969-—1974 investigation we found some i
that eccur rarely and have not been listed from the CSSR so far; wew
giving here their descriptions and drawings. which is the main purpeed
the present paper.

Biocenoses in which the forms deseribed were found, have been evaluld
in detail in papers published so far or those in press (Qpravilovill
Zelinka et al, 1977, Opravilova — in press).

MATERIAL AND METHOD

The material was obtained during the investigation of the stream B
(1969—1970), the stream Bityika (1972--1974) and single samples of several
in the Moravian Karst. The material from the stream Rigka was for the mest i
taken for solving a diploma project concerning the influence of the netbuld
caddis-fiv larvae on the drifted organisms (Doéekalova, 1974), the remainmg i
of the material was collected by the authors. Testacea were collected on thexr
hand in the nets of caddis-fly larvae, on the other hand freely in the sapropd i
in the periphyton.
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The methods of sampling and the gquantitative evaluation of the samples is given
in the paper by Opravilova (1974). -

Brief characteristics of the streams under investigations

The stream Bobrav a springs above the village of Rudka at the cutskirts of the
Bohemian-Moravian Highlands at 470 m above sea level. It passes through a mildiy
hilly landscape; about one quarter of its catchment area is covered by woods. This
small river flows through the following communities; Rosice. Tetéice, and Zalegice.
Near Popovice, to Lthe south of Brno, it empties into the river Svratka (188 m above
sea level).

The total length of the main stream is about 36 km. The depth of the stream
varies from 0.05 to 1.5 m, the width from 0.2 to 10.0 m. The bottom is muddy and
stony.

Samples were taken at the following sfations: St 1: a spring brooklet of the
Bobrava above the village Rudka; 2: is at the distance of about 10 m from station
No. 1; 3: approximately in the middle of the wvalley called Chroustovské (doli;
4: is situated near the bridge near the town Rosice; 5: lies on the Bobrava below
Tatdice near the road to Strelice: 6: is situated on the stream in the sector between
the rallway station Omice and the road to Omice; 7T: lies several metres before
the crossroads in the direction of Ofechov-Moravany; 8: is situated near the guarry
of Zeledice: 9: is situated at the edge of village ZeleSice; 10: is situated about
200 m away from the mounth of the Bobrava into the Svratka; 11: is situated in
the mounth of the Bobrava into the Svratka. Further samples were taken in some
tributaries of the Bobrava. They are: the Bild Voda, the Troubsky potok, a small
brooklet below Kozi hora.

The stream Bitvika has ils spring above Osova Bitvika (520 to 550 m above sea
level) in a pond region of the Bohemian-Moravian Highlands. 1t flows through
Osova Bityika and Velka Bite§. The upper third of the stream is surrounded by
agricultural landscape. From Velka Bited onwards the valley of the stream is lined
by a belt of mixed wood of various width and meadows The stream empties into
the river Svratka as its right bank tribulary (235 m above sea level) above the
level of the Kniniécky Reserveir.

The total length of the main stream is about 37Tkm. The average depth is 10 to
30 cm, the width varies from I to 5§ m. The bottom {s sandy and muddv.

Samples were taken at the following three stations: St.'1: below Velka Bits: 2:
near the village of Kfovi; 3: at Smelcovna.

The stream Riéka springs in the southernmost part of the Drahany Highlands
in a woody territory among the communities of Hoéténice, Bukovina, and Olfany
(435 m above seg level). In its middle sector it flows through the Gottwald Valley
in Lisefi near Brno, where a system of reserveirs has been built, Water from the
.la.st reservoir flows to a compensation channel and from there into the stream.

The total length of the main stream is about 30 km. In the sector under investig-
ation the width is 2.20 m, the average depth is 15 to 20 em. The bottom is sandy
and stony.

Samples were taken at the following stations: Sf. 1: at the distance of about
80 m from the dam of the last reservoir; 2: at the distance of about 86¢ m from the
dam of the last reservoir; 3: from the periphyton on stones of the last reservoir.

On the territory of the Moravian Karst samples were taken from the
following localities: the brook of Jedovnice, the brook of Kitiny, the Luha, the
Punkva, and a wood spring area north-west of community of So#lvka,
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In the following table they are some physical and chernfcal characteristics whid
were received during the investigation:

Bobrava Bityska Ri¢ka
Water femperature *C —
average 10.75 713 11.38
Discharge 1/sec — average - 176.33 109.11
O, saturation range in %, 77.0=109.0 31.7—117.5 95.3~113.4

Note: The data concerning the average water temperature in the Bobrava andir
the Ritka are somewhat inaccurate, as the measurements were carried out at now
hours. A

LIST OF SPECIES

Besides species the paper also includes varieties and forms expressing major
(variety) or minor (form) deviations within the species, These deviation
concern mostly the shape, size, and the test surface.

In the following text the following abbreviations were used for the dimensions d
the tests: I. = length, B = breadth, D = diameter, H — height, A = diameter o
aperture (pseudostom), AL = length of aperture, AB = breadth of aperiure, EL =
= length of excrescence, N = number of individuals; dimensions are given in am

Arcella discoides Ehrenberg (Figs. la, 1b)

Among the individuals having all the signs of the given species a specimen
was found which differed from them significantly by an irregularly shape
edge (cf. drawing).

D: 110; H: 33; A: 48; N: 1.

Bityska: sapropel

Arcella discoides Ehrenberg var. foveose Playfair
D: 72; H: 28; A: 24; N: 1.
Ritka: sapropel

In literature the occurence of this variety is stated in the Danube delta, hoth
in the =zooplankton and in the litoral (Godeanu and Godeanu and
ITonescu, 1973). Schénborn (1962) mentions it from the periphyton on
Phragmites communis L., Typhe sp., Potamogeton sp. in the litoral of Gres
Lake of Stechlin and further from the moist mosses in the Swedish Lapland
(Schénborn, 1966).

Centropyxis aerophile Deflandre var, grandis Stépanek

The test, when observed from the top, is more or less cirecular. The apertur
is egg-shaped, which differs from the original description, where it is kidney-
-shaped. The cover is constituted by fine Xenosomata which are merged degp
inte the yellowish cementation substance.

D: 96; H: 55; AL: 28; AB: 41; N: 1.
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Figs. 1—8. 1 — Arcelle discoides, a — view [rom the ventral side, b — lateral
view; 8 — Cyclopyxis eurystoma var. parvule; 3 — Difflugia elegans var, minor;
4 — Difflugia corona var. unicornis; 5 — Difflugia elegans var., angustata.

Bityska: sapropel

This variety was described by Stépanek (1963) from Katanga and it has
not been found anywhere else so far.

Cyclopyxis eurystome Deflandre var. parvule Bonnet-Thomas (Fig. 2)

The test is small, spherical. From the side it is comparatively high. The
aperture is circular, somewhat bent inside. The cover is constituied by fine
xenosomata lying freely in the basic substance of the test.

D: 34—48, 39; H: 2141, 28; A: 14—21, 20; N: 30.

Bityika: sapropel

Bobrava: sapropel, fallen leaves, periphyion, mosses (Caliergonella cuspidate [Hedw.]
Loeske. Amblystegium serpens [Hedw.] Br. eur,, Platyhypnidium riparicides [Hedw.]
Podp.)

RiGka: sapropel

Decloitre {1977} summarized relatively numerous finds of this variety
both in Europe and in other continents. As habitat he states terricolous
mosses and gravelly carbonate seils. In the CSSR Rosa {1974) found this
form in the microedaphon of forest soils, whereas Haager and Haage-
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rova (1969) state it from various habitats. In our material it occurred e
paratively regularly. In the paper by Opravilova (1974) it is markeds
Cyclopyxts sp.g

Cyphoderia ampulia Ehrenberg var. thomasi Chardez (Fig. A)

This variety differs from the typical form by a broad flattened bottom.
L: 100; B: 64; A: 20; N: 1.

Ritka: sapropel

Defflugia brychtai Stépanek (Fig. 14, Fig. B)
L: 120; B: 69; A: 28; N: 1.
Bobrava: sapropel

The species was described by St&épanek (1967 a) from the Vranov resemvr
The dimensions mentioned are, however, smaller than those found inthe
specimen from the Bobrava: L: 81; B: 46; A: 24.

Difflugie corone Wallich var. unicorns, nov, var. (Fig. 4)

The test is elongatedly spherical. From the botlom of the test only one o
paratively long thorn protrudes. The aperture has a lobe-shaped edge li:
the nominate form. The cover is constituted by thickly arranged xeng-
mata; on the thorn the xenosomata are very fine. freely placed in the
mentation substance.

L: 200; B: 138; A: 69; EL: 41; N: 1.

The individuals belonging to the species D. corona, provided with one thon
or a low excrescence are described by Sté&panek (1952) from a pool inie
proximity of Hrddek near Kunratice. Those specimens reached the followng
dimensions: D: 105—-175; A: 35—-70; EL: 5-35. Further Lena and Caccit
(1972) in the material from Argentine draws specimens with one thorn.

Difflugia difficilis Thomas (Figs. 6, 7, 8, C—Q)

The test is egg-shaped, its cross-section being circular. The bottom of the
test, is pointed, sometimes provided with a blunt short exprescence. Th
aperture is circular, provided with a short neck, sometimes little distun
The cover is formed by fine xenosomatic plates of various shapes, thidly
arranged. As this species was widely spread in the localities under investig
tion. it was possible to follow its considerable variability concerning the tet
as whole and the length of the excrescence.

L: 76—145, 87; B: 44—103, 60; A: 21—48, 30; N: 239.

Bit¥3ka: sapropel, fallen leaves, moss (Brachythecium rivulare Br. eur.)
Bobrava: sapropel, fallen leaves, periphyton

Moravian Karst: brook of Kftiny, the Luha, the Punkva, wood spring area: sapropd,
periphyton

Ri¢ka: sapropel, reservoir-periphyton

The species was described by Thomas (1954) from periphyton. Charde
(1856. 1972) mentioned it from sapropel, and also Moraczewski (18
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Figs. 6—13. 6 — B8 Difflugia difficilis; 9— 13 Difflugia difficilis var. ecornis.

Gauthier-Liévre and Thomas (1958) describe it mostly from swamps
(Algeria, the Sudan, and Ivory Coast). Lena and Cacchi (1972) mentioned
it from a swAmp in Argentine.

Difflugia difficilis Thomas var ecornis Chardez {(Figs. 9—13)

The test is irregularly egg-shaped, mostly with a bluntly pointed bottom. The
aperture is circular with a more or less distinet neck. The cover is formed
by flat xenosomata of different shape which do not cover the test coherently
but leave some spots quite free. The distribution of the plates is variable and
diffrent in every individual.

L: 76-—124, 89: B: 43—69. 56; A: 25--34, 28; N: 76,

Bityska: sapropel, fallen leaves, periphyton, moss (Brachithecium rivulare Br. eur)
Rifka: sapropel

Bityska: sapropel, periphyton

This variety is meniioned by Chardez {1958, 1957 b, 1972) from sapropel,
Green (1963) as a component of the zooplankton of a river in Nigeria,
Gauthier-Liévre and Thomas (1958) from swamps (Tunesia, Algeria,
Maroceo) and Laminger (1973 b) from lagoons in Quatemala,
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Difflugia elegans Pénard var. angustaeta Deflandre (Fig. 5)

The test is narrow with a pointed bottom. The aperture is circular. T
cover consists of flat xenosomata irregularly distributed on the surface d
the test.

L: 76—90; B: 34—41; A: 21: N: 3,
Bityska: sapropel

The variety was described by Deflandre (1926) from swamps and lagwn
in Venezuela., Gauthier-Liévre and Thomas (1958) found itw
Algeria, in swamp in Mali and Tchad. From Europe (Belgium) it is statedbr
Chardez (1857 a).

Difflugia elegans Pénard var, minor Stépanek (Fig. 3)

L:62; B: 29; A: 14; N: 1.
Bit¥$ka: sapropel

The variety was described by Stépanck (1967 a) from muddy and sandy #
diments of the bottom of the Vranov reservoir. In the original descriptin
he gives the following dimensions: L: 42; B: 20; A; 12.

Difflugia labiosa Wailes (Figs. 16. 16 a, Fig. H)

The test is oval with a rounded bottom. The aperture is surrounded by:
short collar with a lobe-shaped edge. The collar is made of light-colourt
pseudochitinous substance in which there are scattered isolated, apparenth
xenosomatic grains. The rest of the test is thickly covered by xenosomi
plates of different sizes.

L: 180—303; B: 117—-172; A: 55—83; N: 6.

Ricka: sapropel, reservoir-periphybon

This species is mentioned by Thomas (1954) from sapropel, Charde
{1964, 1972) from sapropel and periphyton and also from the plankton ofs
small water reservoir in Iceland (Chardez 1963).

Difflugic labiosa Wailes var. acute Deflandre (Fig. 15, Fig. CH)

The front part of the test is regularly rounded, the rear part is elongafd
into a blunt point. Round the aperture there is a lobe-shaped collar. Tk
cover is formed by xenosomata situated closely to each other.

L: 221—304; B: 129-172; A: 55—83; N: 7.

Ritka: sapropel, reservoir-periphyton

This variety was described by Deflandre (1926) from a lagoon in Vens
zuela. In the original description the following dimensions are given: L: 2l
B: 108.

Difflugia lithophila (Pénard) Gauthier-Liévre et Thomas f. elongate Stépénk
L: 103;: B: 62; A: 21; N: 1.

Bityska: sapropel
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The form was described by Stépanek (1967 a) from the sapropel of the
Vranov reservoir.

Difflugia mammilaris Pénard (Fig. 1)

The test is shortly egg-shaped. the bottom narrowed. terminated by a nipple-~
-like excrescence. The bulging walls converge towards a circular aperture.
The lest is covered by fine xenosomatic plates of irregular shape.

L: 103. 131—138; B: 55, 83—90; A: 34, 41—48; N: 5.

Bityska: sapropel
Bobrava:-tributary: sapropel, fallen leaves

This species is mostly mentioned as a componenti of profundal. It was describ-
ed by Pénard (18983) from Lake Geneva from the depth of 30 to 40 m.
Grospietch (1957} noted it in Lago Maggiore (30 and 60 m), Stépanek
(1967 a) from the Vranov reservoir (30 m), Stépanek (1967b) from Lake
Windgfallsee (2 to 3.5 m), Stépanek (1968a) from Lake Bodensee (100 m)
and from the other lakes (Stépanek 1968b). Also Laminger (1973 a)
found this species in Lake Bodense, Moraczewski (1967) in Lake Zegrze
and Bereczky (1973a. b) in Lake Balaton. It was also found in a karst
brook (Bereczky, 1970} and in the river Tisza and Maros (G al, 1981 &, b).

Pseudodifflugia senartensis Couteaux (Figs. J, K)

The test is egg-shaped with a cut off front edge. The aperture is circular,
of small dimensions. The cover consists of xenosomatic plates which are so-
metimes placed next to one another, sometimes somewhat distant from each
other. But always the plates are immersed deep into the basic pseudochitinous
substance which is of light yellow to brown colour. The wall of the test is
comparatively thick.

This species was described from the upper layer of scil of an oak forest and
also later it is stated as a current edaphic element (Couteaux, 1972. 1975,
1976). We are of the opinion that the form Pseudodifflugia globulosn Stépa-
nek var. oblonga Opravilovd, described from the Bobrava (Opravilova,
1974} and quite frequent there. agree by its characteristics with the species
mentioned above and, therefore, we classify the finds from Bobrava and
further localities into this species. The dimensions are given in the following
table:

Couteaux Doubrava + Bitdka Riéka + Brook of

1972 tributaries reservoir  Jedovnice
Length: 40 55—62,59  55-6258  48-62.51 55
Breadth. -— 34—55 41 48--55.51 344835 41
Aperture: 20 14-21,20 21 21 21
E of indiv: — i) 13 32 L

Bityika: sapropel, periphyton, mass (Brachythecium rivulare Br, eur)

Bobrava: sapropel, fallen leaves, moss (Platyhypnidium riparicides [Hedw.] Podp.)
Ricka: sapropel, reservolr-periphyion

Brook of Jedovnice: periphyton
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SUMMARY

The paper brings data concerning 16 forms of Testacea; cne of them is nes
described: Difflugia corona var. unicornis,

Far the CSSR eight forms are new: Arvcella discoides var., foveosa, Cenn
pyxris aerophila var. grandis, Cyphoderia ampulle var. thomasi, Difflugie din
cilis var. ecornis, Difflugia elegans var. angustata, Difflugia labiosa, Diffluu
labiosa var. acuta, Pseudodifflugia senartensis.

In the speciesDifflugia difficilis var. typice and D. difficilis var. ecoi »'s
variability of the test is briefly described in drawings and documentedn
microphotographs.

The species Difflugia mammilaris, which was above all stated from standy
waters-lakes (from the depth of 2—100 m), was noted in the sapropel of strem
in our material. Finds from running waters are isolated.

The species Pseudodifflugia senartensis, which has so far been known of
as an edaphic element, occured relatively Irequently in our material. Ts
species seems to be a permanent component of the Testacea community 4

the running waters, which is also supported by findings from other statim
not included in this paper.
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NOTES ON THREE FOLSOMIA-SPECIES (COLLEMBOLA)
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Abstract: Redascriptions of Folsomia dovrensis Fjellberg, 1976 (new to Cze-
choslovakia) and Folsomia brevifurca (Bagnall, 1949) are given. Folsomiac monose-
tosa Rusek, 1966 is synonymised with Folsomia quadrioculats (Tullberg, 1871).

In the material from a field experiment in South Bohemia two very small
specimens of a Folsomic-species were found. Their morphological characters
corresponded well to the very short and incomplete description of Folsomia
brevifurca (Bagnall, 1949) and with the short description of Folsomia dovren-
sis Fjellberg, 1976. Folsomig brevifurca is in all older keys (Gisin 1960, Pa-
lissa 1964), as well as in the revision of all Folsomia-species described by
Bagnall (Lawrence 1973). designated as species dubia. Only one spe-
cimen, the holotype, was found in Scotland and used for the description of
F. brevifurca. Nobody has found this species again. The study of the holo-
type of F. brevifurca showed that our material from South Bohemia is dif-
ferent from it. A comparison with the description of Folsomia dovrensis
Fjellberg, 1976 was not possible in some characters not given in its original
description, e.g. the shape and repartition of sensillae on the last abdominal
segments, but the slides with specimens of this species sent to me by Fjellberg
enabled to determine our material as F. dovrensis.

In this paper redescriptions of Folsomia brevifurca (Bagnall, 1949) and
Folsomia dovrensis Fjellberg, 19768 are given, and Folsomia monosetosa Rusek,
1966 is synonymised with Folsomia quadrioculata (Tullberg, 1871).

Folsomia dovrensis Fjellberg, 1976

(Figs. 1—9)

Diagnosis: Length 400-—500 ym, white. Without eyes. Fused abdo-
minal segments with 2 + 2 basally thickened sensory hairs and 1 4+ 1 thicken-
ed sensory rods. Retinaculum with 4 + 4 teeth and one chaeta. Ventral
side of manubrium with 1 4+ 1 chaeta. Dens with & chaetae on ventral and
two on dorsal side.

Descripiion (after specimens from South Bohemia): Bedy 400 um
long. White, without trace of pigmentation. Chaetotaxy as in Fig. 1 and 2.
Chaetae only 5—10 um long. some chaetae. especially on last abdominal seg-
ments, 15—20 ym long.

Antennae as long as head (100 : 100 um) (Fig. 1). Antennal segments I :1I:
:II1:1V as 10:15:30:45 4m. On ventral side of antennal segment I two
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Figs. 1-2. Folsomia dovrensis Fiellherg, 1878 (after specimen from Scuth B
mia): 1 — dorsal chaetotaxy of head and thorax; 2 — chaetotaxy of abdornml
tergites 1—VI. Scale: Figs. 1—2: 50 gam.

slightly thickened sensory hairs present (Fig. 3). Antennal organ III conssb
of two slightly thickened sensory rods, two sensory hairs and one very smil
outer sensory rod (fig. 4). Antennal segment IV with many shghtly thicka-
ed sensory hairs (Fig. ).

Labrum with chaetal arrangement 2/354, Ventral side of head with 3+}
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Figs. 3—9. Folsomia dovrens:is Fiellberg, 1876 (Figs 3—8 after specunen from
South Bohemia, Fig. 9 after specimen from Norway). 3 — ventral chaetotaxy of
antennal segment I: 4 — dorsal chaetotaxy of antennal segment III; 5 — dorsal
chaetotaxy of antennal segment 1V; § -- leg of the third pair; 7 — ventral side
of abdominal segments II-IV; 8 — ventral side of furca; 9 — dorsal chaefotaxy
of abdominal segments IV-—VI. Secales: Figs. 3—5: 20 um, Figs. 6-—=9: 50 zm.

chaetae along linea ventralis. Postantennal organ (Fig. 1) elliptical, 15 um
long and 6 um wide,
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Mesonotum with three short sensillae laterally and further 2 4+ 2 in fron
of the posterior row of chaetae (Fig. 1). Metanoctum with one sensilla late
rally and further 2+ 2 in front of the posterior row of chaetae (Fig. )
Tergite I—II1 with 2 4 2 sensillae in posterior row of chaetae (Fig. 2). Fusl
abdominal segments 1V—VI with 2 + 2 thin, 6 ym long sensillae on the im:-
ginary fourth segment and 2 + 2 basally thickened, 10 ym long sensory haims
on the fifth one (Fig. 2). Laterally from the thickened sensory hairs one
slightly thickened, short sensilla present (Fig. 2).

Legs short (Fig. 6), tibiotarsus without tenent hairs. Claws 11 um long
without teeth (Fig. 6). Empodial appendage 5 ym long. Thorax ventraly
without chaetae.

Veniral tube with 6 + 6 chaetae. Veniral chaetotaxy of abdomen as
Fig. 7. Retinaculum with 4 4 4 teeth ¢n rami and one chaeta on corpis
Furca reaching to the posterior margin of abdominal sternum II (Fig. 7
Manubrium : dens : mucro as 35 : 26 : 6 ym. Mucro with apical and ente
apical teeth (Fig. 8). Dens ventrally with 8 and dorsally with 2 chaets
(Fig. 7, 8). Manubrium on ventral side with 1+ 1 (Fig. 8) and on dorsal siée
with 12 4+ 12 chaetae (Fig. 7). Female genital plate with 1 4+ 1 microchaeis
on anterior and 1 -+ 1 microchaetae on posterior lid (Fig. 7).

Discussion: The identity of the specimens from South Bohemia wih
the material from Norway was confirmed in all morphological charactes
Only the sensory hairs on the imaginary fifth abdominal segment are not s
distinetly thickened basally in the Norwegian specimens (Fig. 9) as in animils
from south Bohemia (Fip. 2). On the other hand, the short sensilla lateraly
from the thickened sensory hairs is slightly thicker in the Norwegian (Fig §
and thinner in the Bohemian (Fig. 2) specimens. These small differences &
not allow to consider the specimens from South Bohemia as different speces
or subspecies.

Affinties: Folsomia dovrensis Fjellberg, 1976 is related to Folsomy
bidentata 1ee, 1973. They differ in the chaetotaxy of ventral tube and dem
and in the length of body. There are 3 - 3 chaetae on posterior surface of
the ventral tube (2 + 2 in F. dovrensis) and 3 chaetae on dorsal side of dente
(in F. dovrensis only 2) in the 800 ym long F. bidentata. Also the chaetotaxy
of dorsal side of manubrium is different in these related species. The diffe-
rences from Folsomia brevifurca (Bagnall, 1848) are given behind its redescrip-
tion.

Czechoslovak locality: South Bohemia, Byiiov, about 18 km south o
Tteboil and 5 km NW of Nové Hrady (1 km north of the Natural Reserve “Cerven
blato™ bog, 490 m a.sl. In goil samples from a spruce forest with mosses in unde-
story, moist, soil type: brown forest soil with 5—10 cm deep moder horizon. 7. Vi
1977 2 99 leg. J. Rusek

Geographical distribution: South Bohemia (new) and No-
way.

Ecological notes: During the investigation period in 1977 and 1
only two females were found in the soil samples taken on 7. VII. 1977, Tk
community of Collembola in which it lives is composed of Onychiurus armatis
Isotomiella minor, Isotoma notabilis, Folsomia ksenemani, Mesaphorura yosm
Isotoma wviolacea, Friesee truncata, Mesaphorura tenuisensillata, Anurophori
atlanticus, Pseudosinella bohemica and some further recedent species, I
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Figs. 10—14. Falsomia brevifurca (Bagnall, 1949) (holotype). 10 — chaetotaxy of
abdominal segments IIT—VI {(lateral view): 11 — chaetotaxy of left half of meso-
and metanotum; 12 — ventral side of antennal segmenl I; 13 — postantennal
organ; 14 — furca (lateral view). Scales: Figs. 10—11: 60 um; 12—14: 25 ym,
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Norway it occurs in high densities in seil under alpine grassland communi-
ties. The Bohemian specimens probably represenis a glacial relic.

Folsomia brevifurca (Bagnall, 1949)
(Figs. 10—-14)

Material examined: Holotype from R. § Bagnall Coll, British Museum
19590—581, labeiled (by handwriting) Folsomia brevifurca Bagn. Type, Roslin,
146 Ash. 1. V, 37.

Description: Body 530 ym long. White, without trace of pigmenta-
tion. Chaetotaxy of some parts of body as on Figs. 10 and 11. Chaetae 10—
—-20 ym long, some chaetae, especially on last abdominal segments, 30—40 gm
long.
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Antennae shorter than head (110 : 120 um). Antennal segments I : II:
:IIT - IV as 15 : 25 : 25 : 45 ym. On ventral side of antennal segment I two
slightly thickened sensillae present (Fig. 12). Antennal organ III consists o
two slightly thickened sensory rods, two sensory hairs and one very smail
outer sensory rod. Antennal segment IV with many slightly thickened
sensory hairs.

Chaetal arrangement of labrum not clearly visible. Head with 2 + 2 cha
tae along linea ventralis. Without eyes. Postantennal organ (Fig. 13) 21
long and 5 pm wide.

Chaetotaxy of meso- and metanotum as in Fig. 11. The number and arra
gement of sensillae the same as in Folsomia dovrensis, but they are in i
medial rows of chaetae and not in the posterior one as in F. dovrensis (Fi
11). The two sensory hairs on the imaginary fifth abdominal segment 12 ym
long. finger-like thickened. There are no sensillae laterally from them
1 + 1 short sensilla present on abdominal sternite V (Fig. 10).

Tibiotarsus without tenent hairs. Claws 18 gm long, without teeth. Emp-
dial appendage 7 um long. Ventral side of thorax without chaetae.

Ventral tube with 4+4-4 chaetae (1+1 on posterior surface). Retinacuun
with 4 + 4 teeth on rami and one chaeta on corpus. Manubrium: dens:
: muero as 30 : 30 : 9 um. Mucro with apical and anteapical teeth (Fig. 14
Dens dorsally with 4 and ventrally with 7 chaetae (Fig. 14). Ventral side of
manubrium with 141 chaetae, dorsal side with T+7 chaetae (Fig. 14). I
venile specimen without genital plate (Fig. 10).

Discussion : This species was described by Bagnall in 1949. He et
blished for Folsomia guadrioculata (Tuliberg, 1871), this new species and
some further species a new genus Litsteria Bagnall, 1949, This genus was -
cepted by nobody and Gisin (1960) transferred his Lifsteriac brevifurce into
Folsomia. Because of the short and insufficient original description Gisin
put Folsomia brevifurca on the list of species dubiae. L awrence publishe
in 1973 a revision of the type material of all Folsomia-species described by
Bagnall He established that F. brevifurca (Bagnall. 1949) was described
after one juvenile, not well preserved specimen and considered it also as spe
cies dubia. The juvenile stages were studied and described only in a few
Folsomia-species. We cannot say al present if F. brevifurca belongs to a spe
cies already described or if it is a gond species of which the adults remab
unknown, The adults must be longer than 530 pm, without eyes. and the ms
nubrium must bear at least 141 chaetae ventrally and 747 chaetae dorsally.
Dorsal side of dens must bear 4 chaetae. In any case. Folsomia dovrensis s
not identical with Folsomia brevifurca.

Geographical distribution: EKnown only from the Locus -
picus in Scotland.

Folsomia monosetosqa Rusek., 1966

Discussion: This species was described in 1966 from Moravian Kart,
where the holotype was found in soil samples from the forest community
Acereto-Fraxinetum. It was without trace of pigmentation, without ews
and with 1+1 chaetae on ventral side of manubrium. A new examination of
the holotype by an interference microscope showed that there are 242 cor-
neolae without pigment present on the head. The other characters are th
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same a5 in Folsomia quadrioculata (Tullberg. 1871). The discovery of 242
corneolae on the head led us to the conclusion that Folsomia monosetosa
Rusek, 1966 is only an asberrant specimen of Folsomia guadrioculata (Tullberg,
1871) which has no pigment in eyes and on body. Therefore Folsomia mo-
nosetose Rusek, 1966 is a syn. nov. of Falsomia quadrioculate {Tullberg, 1871).
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INFLUENCE OF COLD AND INTERMITTENT FASTING ON THE ACTIVIY
OF ESTERASE ISOENZYMES IN SERUM AND TISSUES OF MICE

Viadimir SIMEK and Milan MAREK
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Abstract: The authors studied by electrophoresis on starch gel specific s
esterase isoenzymes in four organs and serum of mice strain H of both saes
With the control groups ingesting food daily ad libitum and kept at 22°C inta-
mittently fasting group (with free access to food on alternate day) and a g
exposed to a reduced environmental temperature {4°C) was compared. Estense
ispenzymes of serum and studied organs of the intermittent fasting and cold stre-
ed mice migrated to the anode (14 fractions) and to the cathode (1 frachm
Marked sexual differences were found as regards the presence of different 1o
aenzyme fractions in the investigated organs and differences influenced by a chang
of the dietary regime and the reduced external temperature

INTRODUCTION

In an effort to the exiend knowledge on the infiuence of various facks
on the activity of esterase isoenzymes we investigated changes of the actmf
in serum, liver, kidneys, perirenal adipose tissue and in the intestingl wl
in three groups of white mice of both sexes: one was fed ad libitum, i
second was fed intermittently and the third was exposed io a reduced ew-
ronmental temperature.

By using electropharesis various authors achieved a standard. quantitame
separation of isocenzymes. The activity of esterase isvenzymes in moi
kidney was investigated by Paul and Fottrell (1961), Shaw and Koen
(19683) and Ruddle (1966), in liver by Hunter and Burustone (19l
in epididymal adipose tissue by Allen and Hunter (198J) and in plams
by Hunter and Strachan {1961).

Funectional and hioclogical evidence of electrophoreticaily differentistd
esterase iscenzymes is so far scarce. The method of their electrophoret
assessment is very suitable and sufficiently sensitive. as proved in exper
ments with a different orientation but in the same animal species I
Marker and Hunter (1959), and Ruddle and Harrington (19
We assume that a reduced environmental temperature and intermittent far
ing, being factors which markedly influence the intermediary metabolsn
will be manifested also by an altered esterase iscenzyme activity in the
tigated tissues.
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MATERIAL AND METHOD

For the experiments while laboratory mice strain H were used kept a tempe-
rature of 22 --1°C with a 12-hour regimen of light (6 am. — 6 pm, 6 pm. —
6 am, darkness). All animals were fed a standard laboratory diet (for eomposition
see Pabry, 1959). With the control group which had free access to food we
compared the group where days of free access to food alternated with days of
complete fasting. The third group of mice fed ad libitum was placed throughout
the experimental period in boxes without bedding at a temperaiure of 4°C. The
last 16-hour period of the experimental control as well as adapted animals receiv-
ed a fixed amount of food (1 g per 10 g body weight) after a preliminary 20 hour
period of fasting. The experimental period was 4 wesks.

Horizontal elecirophoresis was applied. For separation of ispenzymes a discon-
tinuous system of buffer was used, as described by Smithies (1955 and 1959),
ie. boric acid — TRIS, pH = 8.6.

As elecirophoretic carrier we used hydrolyzed starch (SERVA Co., Heidelberg).
Elecirophoresis took place at a temperature of 4°C, 600 V and 15 mA for a period
of 6 hours Esterase iscenzymes were identified after incubation of starch plates
in 100 ml phosphate buffer pH = 6.9 and after addition of 2 ml 1%, acetone solu-
tion of 1-naphtyl butyrate with 250 mg Fast Blue BB diazonium salt. The incub-
ation peried was 30 minutes at room temperature.

For electrophoresis on starch gel serum and supernatants from homogenized
tissues were used. Homogenates always from egual part of competent organ were
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Fig 1. Electrophoreogram of esierase isoenzymes in extracts from serum (A), liver
(B), kidneys (C), small intestine (D) and adipose tissue (E) conirols, intermittent
fasting and cold exposed males of mice.

prepared. Specimens (supernatants) were centrifuged at 15,000 rot./min. for
30 mins. before they were applied for electrophoresis,

For better orientation on the results electrophoreograms we decided to divide
the resulting esterase isoenzymes into zZones, similarly as Ruddle (1866) in his
work. Moreover every isoenzyme separated on starch gel is described by anumber.
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The numbers increase from the start (application of sample) in the direcum
towards the ancde. The zones are described by Homan numerals, This system o
classification is constant for all analyzed esterase isoenzymes as the conditions
of electrophoresis were accurately reproduced.

RESULTS

A) Esterase to the cathode

In our experiments only one esterase isoenzyme rmigrating in the elecin
field 1o the cathode was assessed. As apparent from the electrophore-
grams (fig. 1 and 2), this enzyme was found 1n extracts from liver, kidneys
and small intestine of intermittently fasting males and females. In mals
ingesting food ad libitum and kept at a temperature of 22°C the isoenzyme
is present in kidneys and liver. In the same group of females it 1s lacking
the liver and is present in the exiract from tissue of the small intestine.

lspenzymes migrating

B) Esterase isoenzymes migrating to the anode

Zone I — three esterase isoenzymes {(No, 2, 3 and 4) were which are readiy
separated. Fraction 4 is typical for serum and the majority of tissues of the
animals in all investigated groups with the exception of extracts from the
small infestine. Only in males exposed to cold this fraction was found in the
small intestine. Fraetion 3 of zone I was not found in serum of contrl
groups of either sex. In the remaining experimental groups it is present n
all tissues of females. it is lacking in the intestine in all groups of males and
in adipose tissue of males exposed to cold.
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iz 2. Electrophoreogram of esterase isoenzymes in exiracts from serum (A), liver
(B), kidneys (C), small intestine (D) and adipose tissue (E) controls, intermitfe!
fasting and cold exposed females of mice.
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Zone II — at first sight it is obvious that the activity of esterase isoenzymes
of fraction 5, 6, 7, 8, 9 and 10 of ithis zone declines in all tissues of females
exposed to cold or intermittent fasting. In males the overall changes are not
so marked. Due to the action of cold in females fraction 7 disappeared com-
pletely, In males this fraction was found only in adipose tissue of the control
group, in the renal extract of intermittently fasting males and in the extract
of the small intestine of males exposed to cold.

Also the subsequent fraction -8- is present in all investigated tissues and
in serum of the female control group. It is not found in individuals exposed
to intermittent fasting and cold and was found only in liver extract of animals
exposed to cold. In tissues of males of all experimental groups this fraction
is not present. Fraction 9 is found in females of the control group, in serum
and in all tissues except adipose tissue. In {emales exposed to cold this frac-
tion disappears also in the intestine, In the control groups of males fraction
9 is not present in the liver extract. Intermittent fasting does not influence
the distribution of this fractions but in animals kept in the cold fraction 9
is found in the liver, adipose tissue and it disappears in the kidneys. Frac-
tien 10 was found in serum of all investigated groups. It is lacking in the
intestine and adipose tissue of females from the control group and the inter-
mittently fasting group. In females exposed to a reduced environmental tem-
perature it is present only in the intestine. The extracts of the remaining
three investigated tissues lack this fraction, With slight exceptions the distri-
bution of fraction 10 in males is similar as described for females,

Fractions 11 and 12 of zone III are represented in almost all groups of
investigated animals. Fraction 11 is lacking in extracts from kidneys, in-
testine, and adipose tissue of intermittently fasting males. In the intestine of
this group fraction 12 is also lacking.

The remaining fractions (13 and 14) of zone IV are present in different
intensities in all investigated tissues and serum of both sexes with the
exception of adipose tissue of females exposed to a reduced environmental
temperature.

DISCUSSION

Ruddle and Harrington (1967) and Marker and Hunter (1939)
investigated the activities of isoenzymes in mice of wvarious inbred strains.
Fundamentally they reached the same results although in some instances the
resulting zymograms in some organs differ. Qur resulls are consistent with
both pairs of authors as regards the classification of iscenzymes into four
basic zones. The frequency of fractions and their intensity is influenced by
other factors such as the strain of mice used, by sex and in particular by
induced external factors. Shaw and Koen (1963) found a significant sexual
difference of eslerase activity in mouse kidneys. Ruddle and Harring-
ton (1967) emphasize that this sexual difference is found only in the kidney
and not in other organs of mouse strains they investigpated. Our results
indicate, however, that marked sexual differences are typical for all tissues
we investigated. The smalles differences were recorded in male and female
blood sera. In conjunction with the sexual dimorphism of esterase the ques-
tion arises of its biological impact. As regards the sexual difference of renal
esterases Shaw and Koen (1963) expressed the hypothesis that isoenzymes
may influence the breakdown of male steroids. Ruddle and Harring-
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ton (1967) expressed the view that there may be a certain correlation betwa
hormones excreted in the urine of males {which influence among others th
length of the oestrous cycle of females} and the presence of the reveld
isoenzymes and their activity in the kidneys of males and females. Ty
assumption is supported by some observations and experimental studies h
any case it is not posibie to make any final conclusions at present.

Barnett and Rostgaard (1965), based on the assessed high isoenzme
activity in the gut and adipose tissue of mice, assume that they play a man
part in the lipid and carbohydrate metabolism and in the transport of tha
components.

The environmental temperature and change in the meal patiern are fachs
which influence in a significant way various functions of the animal organn
When the animal is exposed to a low temperature, it develops graduils
various adaptational manifestations which enable it to cope better with th
action of this adverse factor. During the initial stages of adaptation resms
are reduced which serve to obtain a major amount of heat, as in relation
the immediate need of an increased amount of energy the ability to mg
larger amounts of food develops gradually.

The increased nutrient suppley fo tissues leads to an increased metabil:
turnover (Trapani 1960, Mefferd 1960). This is associated witha
increase activity of various enzyme systems involved in metabolic process
(You and Sellers 1931, Desmarais 1954, Jansky 1963).

When alternating the period of free access to food with periods of compl
fasting, the position is similar. A marked increase of food intake ocom
better nutrient utilization and with this an increase of enzyme activiizss
asgociated (review by Fabry 1969). The ability to increase the food itk
and general metabolic turnover differs in different animal species eveni
closely related (Simek et al. 1973, Simek 1975).

For investigations ot the esterase activity we seiected tissues with a hg
metabolic activity, which participate in a significant way in the general me:
bolic turnover. Although the obtained zymograms of esteras isoenzys
were not evaluated quantitatively, from the enclosed documentation it isy-
parent at first sight that there is a marked decrease of activity or disapp-
rance of some fraction in groups of mice exposed to a reduced environmen
temperature or to intermittent fasting. We may thus speak globally o
general decline of enzyme activity in the experimental groups as compin
with controls. It seems that we have recorded in our experiments in b
experimental groups the stage of declining function incl. enzyme activy
i.e. period when the organism only begins fo cope with the different diefay
and temperature regime. In order to confirm this assumption it will beg
cessary to record changes throughout the period of adaption of the e
mental animals to new conditions and to evaluate quantitatively the assembl
resuits. The submitted results which can be considered preliminary, howes
confirm again that an altered environmental temperature and altered diehn
regime are factors which inferfere in a marked way with funetions of
enzyme system of animals, as has been proved by varicus authors previou)
in relation to various vital functions and in different animal species and w
(for review see Fabry 1969, Jansk ¥ 1973).

150



LITERATURE

Allen, J M, and R. L, Hunter, 1960: A histochemical study of enzymes of the
epididymis of normal, castrated and hormone replaced castrated mice separated
by zone eleclrophoresis in starch gels. J. Histachem Cytochem., 8: 50—57.

Barnett, R. J. and J. Rostgaard, 1965: Absorption of particulate lipid by
intestinal microville. Ann. N, Y. Acad. Sci., 131: 13-—160.

Desmarais, A., 1065: Activité oxidative de differénts tissue du rat blane an
cours de l'adaptation an froid. Revue canad. Biol, 13: 115.

Fabry, P, 199:; Jednoduchy systém standardnich laboratornich diet s riznym
podilem hlavnich Zivin, Cs. fysiol, 8: 520—533

Fabry, P, 1969: Feeding pattern and nutritional adaptations Academia, Prague.

Hunter, R. L. and M, S. Burunstone, 1960; The zymogram as a tool for
the characterization of enzyme substrate specificity. J. Histochem., 8: 58—682.

Hunter, R. L and D. 5. Strachanmn, 1961: The esterases of mouse blood. Ann.
N. Y., Aead Sci, 94: 861—867.

Jansky, L. 1963: Body organ cytochrome oxidase activity in cold and warm
acclimated rats. Canad. J. Biochem,, 41; 1847,

Jansky, L., 1973: Homoiotermie a jeji pfizplsobivost. Avicenum, Prague.

Marker, C. L. and R. L. Hunter, 1859: The distribution of esterases in mouse
tissues. J. Histochem. Cytochem., 7: 42—49.

Mefeferd. H B, 1960: Comments of intermediary metabolism in relation to
cold. Fed. Proc., 19: 121,

Paul, J. and P. F. Fotrell, 1961;: Molecular variation in similar enzymes from
different species. Ann, N. Y. Acad. Sci., 94: 655—677.

Ruddle, T. H, 1966: Kidney esterases of the mouse {Mus musculus), electropho-
retic analysis of inbred lines C 57 BL'6 J, RF/J and SJI'J. J. Histochem, Cyto-
chem., 14: 25—32

Ruddle F. H. and Harrington, L. 1867: Tissue specific esterase isoenzymes
of the mouse (Mus musculus)., J. Exper. Zool, 166: 51—6864.

Shaw, C R.and A. L. Koen, 1983: Hormone induced esterase in mouse kidney.
Sctence, 140: 70—T1.

Simek, V., 1975: Effect of sex and season on the production and deposition of
Llipid and glyeide veserves in the intermittently starving golden hamster. Physiol.
bohemoslov., 24: 183—190,

Simek, V, H M. Tuyet, R. Petrasek, 1973: Morphological changes of diges-
tion tract and the level of liver glycogen as demonstration of intermitient
fasting in laboratory white mouse. Acta soc. zoo. bohemaslov., 87: 212—221.

Smithies, O, 1955: Zone electrophoresis of serum in starch gels: group vari-
ations in the proteins of normal human adults. Biochem. J., 61: 629—641,

Smithies, O, 1959: An improved procedure of starch gel electrophoresis. Fur-
ther variations in the serum proteins of normal individuals. Biochem. J., T1:
585 —5817.

Trapani, I. L., 1960: Cold exposure and the immune response. Fed. Proc, 19:100,

You R. W. and C. H. Sellers, 1851: Increased oxygen consumption and sucein-
oxydase activity of liver tissue after exposure of rats to cold. Eadocrinology, 49:
347.

Authors’ address: Dr V. Simek, CSc., Dr. M. Marek, CSc.. Department of biologv
of animals and man, Faculty of Science, University of J, E. Purkyng&, 61137 Brno,
Kotlaitska 2.

151



Veést. ¢s. Spol. zool., 44° 152—156, 1980

Frantisek VOLF
7. IX. 1898 — 3. 1. 1979
One of the best-known Czechoslovak ichthyopathologists, FrantiSek Volf, died

after a long illness in Prague on January 3™, 1979 al the age of 80. He was born
in southern Bohemia, in the village Branna near the famous fish-pond town Tfebon

(Wittingau). He attended the elementary and grammar schools in Tiebori and
continued his studies at the Czech Technical University in Prague, from which he
graduated with the degree of Agriculture Engineer. After a short employment
a brewery in Tiebofi he took a position in the State Fisheries and Hydrobiology
Research Institute in Prague from Jan. 1°', 1924, He worked there until his re-
tirement in 1958. In 1931 he obtained the degree of Doctor of Technical Sciences,



in 1948 he was appointed Senior Lecturer (Docent) of the University of Agriculture
in Prague.

Apparently the typical landscape of southern Bohemia with its numerous ponds
similar to lakes and dikes planted with giant oaks, mostly buill in the 15" and
16 centuries, inhabited by many water birds and typical personalities of pond
fishermen 1nfluenced Voli's hifelong involvement 1n fishery research. Volf's papers
appeared every year from 1923, sometimes in series, in scientific journals mostly
published by the Czechoslovak Academy of Agricultural Sciences, but also in the
fishery magazines “Rybafsky vésinik” and “Ceskoslovenské rybdistvi®. He help
up the good tradition of Czechoslovak ichthyology, from A. Fri# (f 1913) to K. Schad-
ferna (t1950), in popularizing scientific results also for the general public. His
first papers dealt with crayfish pest, furunculosis of trout, Bacterium coli commune
in figh intestines, fungus disease in carp, and gill fungus in carp (Branchiomyces
senguinis) He returned to these problems almost 30 years later when he published
the first case known in Czechoslovakia of gill fungus in pike (1956). He was also
interested in the techmical side of fish hatcheries, fisher fechniques, especially
those concerning ponds and recently also new built valley reservoirs, in the bio-
nomy of important river and pond fishes. In particular he studied the pike (Esox
lucius), pike-perch (Stizostedion lucioperca), eel (Anguille anguille), whitefish
{Coregonus lavaretus maraena) and salmon (Salma salar),

The mawn interest of the late Frantidek Volf during his 50 years of research
were infectious diseases of fish, fungus diseases and invasion diseases caused by
various zooparasites He spent many years of his life by therapy of the infectious
drofgsy of the carp (Cyprinvs carpto}) From 1930 this disease sericusly damaged
Czech pond fishery mainly based on the carp culture,

It is chiefly his merit, and also the merit of several of his younger coworkers,
that it was possible to keep carp production in artificial ponds in balance thanks
to his diggnoses and complexity of the research conducted by him. His papers
concerning these problems from 1835 to 1975 give evidence of his endeavour to
solve the problem entirely.

Among zooparasites causing invasien diseases of fishes, especially the genus
Dactylogyrus (1927), Coccidians (1944), Myxobolus (1946), Diplostomum (1952), Myxo-
soma carebralis (1956, 1957, 1958) and Ichthyophthirius (1957) were studied.

F. Volf also published important contributions concerning the pathology of re-
production in fishes, effects of artificial nourishment on health condition, avita-
minos1s, and problems of pollution. The summary of s research, specified for
fishery practice, was published in 1958 in the book  Rybéfska zdravovéda® (toge-
ther with Josef Havelka).

He showed that correct diagnosis, cure and prevenlion of zooparasitic diseases
are of great 1mmportance for reduction of the loss of fish and etficancy of fisheries.
His fundamental contribution in this respect is now enlarged upon through younger
students working under better conditions than in Dr, Volf's time

He took great inferest in practical application of the resulis of his laboratory
research 1 fisheries He was respecied for his work and well-lhiked for his friendly
and kind disposition.

After retirement he continued his studies, especially of the use of antibiotics n
the treatment of various fish diseases, and compiled, offen together with Josef Ha-
velka, various booklets on applied ichthyolegy for fishery practice, wishing to
share as much as possible of lis knowledge of ichthyopathology with the general
public.

Dr. Volf travelled in his younger years in various countries {(e.g. Poland, Yugo-
slavia, Bulgaria, both German states, England), but he loved best his native southern
Bohemia and its ponds, and he spent most of his free time resting there.

Dr F. Volf was an active member of several scientific societies; several vears he
served as presudent of the Fisheries Cormussion of the Crechoslovak Academy of
Agriculture, Chief Editor of the fisheries monthly ,,Ceskoslovenské rybatfstvi®, exami-
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ner of many theses in fisheries for various academic grades both at universiis
and at aggricultural colleges.

He inspired and trained many students and research workers in fisheries an
ichthyopathalogy. His life was fully devoted to ichthyopathology, based on fu
damental knowledge of fish ecology and the whale extent of hatchery method
better pond {fishery economics, water hygiene, protection against negative effecy
on fish life. He realized the necessity of preserving all values incorporated @
fishery in the broad sense for a wholesome and productive landscape. Thoe
close to him also knew his wide cultural interests; eg he was a good actue
musician.

A quiet and kind man will live in the memory of all who had the opportumtr
to meet him and work with him.

Véelay Dyk and Ota Olu

BIBLIOGRAPHY

Not all publications can be enumerated, only 39 scientific papers are cited. F. Vil
published more than 143 articles popularizing achievemenis in the fish patholop
and fish ecology in applied fisheries and anglers’ press, many of them include
his own original ohservations.

Booklets

Volf, F, B Koiutsky, 1840: Umeély chov ryb v Cechich a na Moravé (Artifieal
fish propagation in Bohemia and Moravia) Praha, Rybarskd unie, 31 pp.

Volf, F.,, M. Ulehlov4, 1942: Uchova ryb sladkovodnich a mofskych pred zki-
zou a jejich tspornd Oprava (Fresh and sea water fish conservation and the
economical dressing). Orbis, Praha, 58 pp.

Volf, F.,J Tejéka, 1043; Stika, jeji chov a lov. (The pike, its propagation and
fishing) Agr. naklad.,, Praha, 97 pp.

Veolf. F, J. Ha velka, 1958: Rybarska zdravovéda (Piscicultural hygiene). SZI
Praha, 208 pp.. 10 tables, 35 figs.

Volf F. 1888: Prehled nafich ryb (Review of native fishes) Cesky rybdisky sva
SZN Praha, 37 pp.

Havelka, J, F. Volf, 19688; PouZiti antibiotik a metylénové modfi v rybafsin
(Aplication of antibiotics and methylene blue in fish culture). Metodika UVT-
-UZP. Praha, 25 pp.

Original papers

Volf, F., 1928: Bacterium coli commune ve stfevé ryb. Jeho zastoupeni v enteriln
flote a stanaveni pfibuznosti reakei agglutinaéni (Bacterium eoll commune 1
fish intestine). Sh. vyzk. dstovd zemédélskych, 43: 2428,

Volf, F, 1928: Biologie a hospodaisky vyznam candata obecného (Luciopera
sandra Cuv.). (Biology and economical importance of the pike-perch). Zpray
vyzk. dstavi zemédélskych, 35, B8 pp.

Volf, ¥, 1923: Haemorrhagicka septikaemie lin (Haemorrhagical septikaemy u
tench). Zprdvy wvizk. ustavid zemédélskych, 31: 59—70.

Volf F., J Hubaéek, 1930: Nafi sihové (Our whitefishes-Coregonus), Zpriy
vyzk. dstavd zemédélskich, 45, 40 pp

Volf F., 1923 Piispévek k poznini Zaberni plisné Branchiomyces sanguinis Plehn
(plistiova ndkaza Zaber). (Contribution to the knowledge of gill fungus Branche
myces sanguinis Plehn [fungus disease of gulsl) Sb. oyzk. dstavt zemddélskiych,
14, 12 pp. |

Valf, F., 1935: Umély chov &tiky. (Artificial propagation of the pike) Zemédélsy
archiv, 26 (3—4): 146—158.

154



Volf, F, 1939: Nové poznatky o infek#n{ vodnatelnosti ryb. (New observations
about infectious dropsy in fishes.) Zemédélsky erchiv, 30 (3—10): 16 pp.

Volf, F, B. Vdclavik, 1953: Hynuil pstruziho plidku pfesycenim vody plyny
(Killing of trout fry through the oversaturation of water through gasses). Sbor-
nik CSAZV, ¥ B, 26 (1—2): 3994,

Volf, F., 1953: Zranéni pstruhtt pfi lovu elektrickim proudem. (Damaging of
trouts during electrofishing). Shornik CSAZV, £ B, 27 (1—2): 109114

Volf, F, 1954: Chovna hodnota labského Pi¢niho kapra. (The breeding worth of
the Labe river carp.) Sbornik CSAZV, #. B, 27 (2—-3): 301—306

Volf, F, 1954: Posledni ziznamy o0 lososu labském {Last notes about the Labe
salmon.) Stornik CSAZV, f. B, 27 (2-—3): 327—332.

Volf, F, J Havelka, 1954: Vyzkum wvzniku a flumeni infekéni vodnatelnosti.
{Investigation of the origin and of the controlling of infectious dropsy.) Shornik
CSAZv, . B, 27 (2—3): 198—-218

Volf, F, J. . Havelka, 1954: Issiedovanije vozkniknovlienija i podavlenija kras-
nuchy karpov. (Investigation of the origin and of the controlling of infectious
dropsy ) Za social. selskochozjajstvennuju nauku, serie A, CSAZV, Prsha, 3 (4):
380—413.

Volf.F, V Preininger, L. Opletalovad, Vv rdznych krmiv na jakost kap-
riho masa a jeho vhodnost pro konservaci. (The influence of different feeding
on the quality of the carp meat and on its suitallity for preservation.) Shornik
CSAZV, . B, 2T, (2—3): 243—252,

Volf, F, J. Smisek, 1855 Uhof v deskoslovenskych voddch. (Eel in Czechoslo-
vak waters.) Sbornik CSAZV, #iv. vyroba, 28 (5): 395—410.

Volf, F, 1956: Prvni zaznam plishové ndkazy Zaber u $tiky v nadich voddch. (The
first record of mould infection of gills of pitke in Czechoslovak waters). Shornik
CSAZV, Ziv. vireba, 29 (1): 15-20.

Volf, F, 1956: Hnojeni pstruhovych rybnika. (Fertilizabion of trout fish ponds).
Shornile CSAZV, 29: 64 —87

Volf, F. 1956: Vady dédifného zaloieni u kapra (Heredity deficiences in carp.)
Za socialistické zemedélstvi, Praha, 6 (18): 1129—1132,

Volf, F, J Havelka, 1856; Uginnost ndkterych antibiotik na pilvodce hakterial-
nich nemoeci ryb. (Effects on some antibiotics on the bacterial diseases 1n fish.)
Shornik CSAZV, ziv. vyroba, 20 (4): 275282

Volf F., 1857: Prvni pifipad lentospory v nasem pstruhafstvi. (The first case of
the whirling disease among our trouts in hatcheres). Sbornik CSAZV, Fivod. vy
roba, 29 (4): 275—282,

Volf, F, J Havelka, 1957: Tlumeni infekéni vodnatelnosti antibiotiky v ry-
bafstvi. (Supression of the infectious dropsy by using of antibiofics in fishery}
8b. CSAZV, #Zivodif. vyroba, 30 (5): 349—360.

Volf. P, J. Havelka, 1938: Pouaiti chloromycetinu v tlumeni infekéni vodna-
telnosti u kapri. {Application of chloromycetin for the controlling of infectious
dropsy by using of antibiotics in fishery). Sb. CSAZV, Zivoé&s viyroba, 30 (5):
349—360.

Vaolf, F, J. Havelka 1958: PouZiti chloromycetinu v tlumeni infekéni vodna-
telnosti u kapri. (Application of chloromycetin for the controliing of infectious
dropsy in carp.) Sb. CSAZV, Zivodii. vgroba, 21 (4): 209—310

Volf, F., J Havelka, 1959: Vysledky pinoprovozniho vyuziti chloramfenikolu
v lédeni infekéni vodnatelnosti kapri a uéinnost aureomycinu proti infekénim
chorobdm ryb. (The results obtained under conditions with the application of
infectious dropsy of carp, and the effectiveness of aureomycin against infectious
diseases.) Shornik CSAZV, Zriv. vyroba, 32, (12): 897—914.

Volf, F,J Havelka, 1961: PouZiti metylenové modie pii tlumeni infek&ni vod-
natelnosti. (Utilization of methylene blue in subduing of infectious dropsy.)
Sbornik CSAZV, Ziv. vgroba, 34 (4): 275—282

155



Volf, F, V.Janeéek, st, J. Havelka, 1963: Zhusténe obsddky v chovu kapra
(Denser populatiom in carp breeding) Ziveé. viroba, UVIT, Praha, 36 (5): 311-3l4

Havelka, J, F. Volf, 1965: Daldi poznatky o pouZivani antibictik v nasem ry-
bafstvi. (Further new experiences about the using of antibiotics in our fishery)
Bul. VUR Vodfiany, 1 (3): 12—20.

Havelka, J, F Vaolt, J. Tesarfik, 1965: Prizkum antiparasitarnich a prot-
plisfiovych opatfeni. 1. Prizkum nov¥ch antiparazitik se zamérenim predeiiim
na Cryptobia cyprini Plehn, 1903 (syn. Trypanoplasma cyprini Plehn, 1§03
Investigation of antiparasitic and anmti-mould measures [ Investigation of new
endoparasitism with special of new endoparasitism with special regard to Crypm-
bia cyprini Plehn, 1903 (syn. Trypanoplasma cyprini Plehn, 1903). Prdice VIR
Vodnany, 5: 67—87.

Volf, F, J. Havelka, 1965: Investigation of the cause of the infectious dropsyl
D. of carp Anrn. New York Ac. Sci, New York, 126: 601—6035.

Havelka, J, ¥. Voli, 19686: Citlivost Aeromonas salmonicida na anhbiobka
Spofadazin a Furentoin, (The sensitivity of Aeromonas salmonicida to antibie-
ties Spofadazin and Furantoin) Bul. VUR Vodiiany, 2 (3): 3—7

Havelka, J, F. Volf, 1966: Sledovani zdravotniho stavu ryb ve zhuténych
obsadkach, (Health observation of fish density stecking rate) Ziv. vjreba, UVTL
Praha, 39 (11), 9: 649—G60.

Havelka, J, F. Voli, V. Jancovsky, 1966: Prispévek ke zlepfeni umélshg
chovu dtik. (Contribution to the artifieial propagation of pikey Ziw. vyroba, UV
Praha, 39 (11), 9: 693—702.

Havelka, J, F. Voli, 1867: Tlumeni a prevence infekéni vodnatelnost: (Com-
bating and prevention of infectious dropsy). Bul. VUR Voddany, 3 (3—4): 5283,
Havelka, J, F. Volf, 1969: Problematika diagnostiky infekéni vodnatelnasii z hle
diska puvodce onemocnéni {The problem of the diagnosis of infectious drapsy with

regard to the originator of the disease). Bul. VUR Vod#ieny, 5 (1). 6-—1.

Havelka, J, F. Volf, 1969: Problematik der Diagnostik der infektiosen Bauch-
wassersucht von Standpunkt des Krankheitserregers (The problem of the diagnoss
of infectious dropsy with regard to the ormginator of the disease). Bul. VUR Vud-
nany, 5 (3): 19-29.

Havelka, J, F. Volf, 1868: Tlumeni infeké¢ni vodnatelnosti kapri peroraln
aplikaer antibiotik a nékteré poznatky o studiu nemoci § zahranici. (Combatng
infectious dropsy in carps by peroral application of antibiolies and some 1nfor-
mation of the state of disease abroad) UVTI, Praka, 69: 43— 56.

Havelka, J, F. Volf, 1970: Whirling disease of salmonids caused by Myxosoma
cerebralis in Czechoslovakia. Journ. Paresuology, 56: 137—138.

Havelka, J, K. Peyrl, F. Voli, 1971: Rentgenové ohrazy nékterych zmén nma
skeletu ryb se zvladtmim zfetelem k patefi (X-ray pctures of some changes of
fish skeleton with special regard to them vertebral column.) Bul. VUR Vodriany,
T (2): 23—28.

Havelka, J, F. Volf, 1971: Zaznam o zménach na plynovéem méchyi kapri
v teskoslovenském rybafstvi. (Notes on changes in the air bladder of carps n
Czechoslovak fish culture) Bul VUR Vodfany, 7 (1): 3—8.

Havelka, J, F. Vol{f, 1972: Pseudobranchie u ryb (Pseudobranchiae in fishes)
Bul., VUR Vodriany, 8 (4): 386—238.

156



REVIEWS — RECENZE

Physiology of movement — Biomechanics. Symposium Mainz, October 1976, W.
Nachtigall Ed, 1977, Fortschr. Zoologie, Bd. 24 2—3, DM 198,— Gustav Fischer
Verlag Stuttgart—New York.

The Symposium covers 1n 28 contributions a very broad field of the biomecha-
nies of animal movement. Two papers exceed this field — one on the strength
problems 1n plants (Muller) and one on the mechanical properties of sea urchin
teeth (Mirkel at al). Papers on -classical® biomechanics — those concerning
the mechanical properties of the skeleton — are in minority: problems of static
stress in the mammalian skeleton, stresses 1n the horse skeleton at rest and during
jumping (Preuschoft and Fritz) kinematics of the vertebrate jaw frame
(Buhler), functional morphology of legs of the insects of the genus Gerris in
relation to their body mass {Darnhofer-Demar). There are two papers on
the mechamsm of ciliary motion essentially on the molecular level (Machemer)
and one on the biomechanies of the sensory organ of mosquito (Risler). All re-
maining papers concern problems of hydro- and aerodynamies of amimal move-
ment. In the case of swimming creatures the structures studied work ai very dif-
ferent Reynolds' numbers: the paper of Wu deals with ciliary beat, that of Vide-
ler 18 deveted to mechanies of the fish taill and Ungerechts gives some data
on the drag of a model of the shark body measured 1n a wind tunel. An interes-
ting papen of Weilhs shows that periodic jet propulsion of aquatic animals gives
a higher thrust force than contmuous flow.

Most papers relate to bird and insect flight. Of these only two concern ghiding
flight: that of Csicaky on the body lift of the finch and that of Martin and
Carpenter on the character of flow on butterilies wings In both cases wind-
tunnel measurements were done on models In ghding flight a steady state may be
assumed and this makes aerodynamie calculations easy. In spite of that more papers
are devoted to flapping flight which 1s of course more interesting for a zoologist
but difficult to analyse because practically all parameters change periodically and
no steady state is ever established. The paper of Bilo and Nachtigall sum-
marises some older data and especially results on stereographic motion pictures on
ihe sparrow flight. On the basis of these data Hummel and Mollenstadt
calculate aerodynamic lorces acting on this wing during the downstroke; vet the
assumpticn of a stationary state was to be made. The same applies to the contri-
bution of Ruppell concerning the upper-side flow measurements on a model of
a fulmar wing with speecial attention to high angles of attack. The assumption of
the stationary state was criticized in a short comment by Liebe Stork Kiihnel
and Rheinbeld invesstigated the character of flow along the beating wing by
talang motion pictures of a flying blackbird with fine threads attatched to the wing
surface, A paper by Nachtigall gives the polar of the wing of Tipula {oge-
ther with the description of the measuring device for this delicate structure
12 = 17mm, bmay = 5 mm). Further papers on technics of measurement are given
hy Zarnack and by Koch A data acqusition processor for electrophysiological
experiments 1s deseribed by Zarnack and Mdhl; using this apparature they
analysed flight steering in the locust. Pfah gives a detailed description of the fore
wing and the fore wing joint of fhe same inseet Schneider und Bohne
analyse the coupling of front and hind wing in Heleroptlera. A different aspect
appears in the paper of Oehme, Dathe and Kitzleg on the energetic aspects
of bird flight by relating power reguirement to flight speed and body mass.

The volume 15 introduced by an article of Alexander on the progress of
animal mechanics and by an extensive (42 pages) review of Nachtigall on the
significance of the Reynolds' number especially in biology; this is an excellent
introduction into binlogical aerodynamics.

The Llitle of the bonok may be a little misleading — most contributions are rather
of biophysical than of physiologicsl (n the strict sense) character Some minor
errors {in Fig. 23 p 46 the drawing of the airfoil N 60 R is designated GO 623; it
Fig. 2 p. 144 the symbols 1n the drawing dc not correspond to those in the text)
are negligible. As a whole the book gives an excellent insight into the recent deve-
lopment of the field and is valuable for brologists worlung in morphology, physio-

logy, ecology and other fields.
V. Kubiita
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Die Tierwelt Deutschlands. 66. Teil. Thysanoptera, Fransenfliigler. Voo G, Schie
rhake und X . Klimt. — VEB Gustav Fischer Verlag Jena 1979. 477 5., 528 A4h,
34 Tab, L. 6 Br,, DDR 113,— M,

66. dil popularni sbirky Die Tierwelt Deutschlands je vénovén fadu tfasnokid
l¥ch (Thysanoptera), skupiné, k jejimuz taxomomickému poznani polezil uz v e
1895 solidni zaklad svou monografli nag prof. B. Uzel.

Prvych 69 stran je vénovAnc obecné &asti, v niZ je strutnou lormou pojedmm
o morfologli, bionomii, ekoclogii, hospodédfském vyznamu, rozditeni, historii a sim
vyzkumu a koneén® sbéru a preparaci tfdsnének. Kaidd kapitola Ovodni &ésh g
doplnéna odkazy na nejdileZitéidi literarni udaje.

V uvodu specidlni ¢dsti poddvd autor pfehled vyssi Kklasifikace fadu ve s
pojetl z r. 1975. Nasleduje kli¢ k uréeni 4 ¢eledi, vyskyiulicich se na pojednivarm
dzemi a podstatnou ¢éast dila tvofi potom taxonomicka charakteristika 246 drbd
a 57 rodl, doplnéna kliéi podéeledi a rodd v ramei ¢eledi a druhG v ramcr ol
Druhové charakteristiky jsou doplnény meristickymi udaji zékladnich znakht a
rozené i vyobrarenim kritickych znaka na 93 tabulich pérovek. Ke kazdemu dn
hu 1sou phipoiena data o typovemn materialu {uloZeni, locus typicus) a poznark
k chorologii a roz§ifeni.

Schliephakeho zpracovan] Fadu Thysanoptera pfedstavuje solidni taxonomicku
studii této skupiny, v niZ najdou poudeni nejen specialisti zoologove, ale 1 entuy
logové pracujici v uZitych oborech zemédélskych, ovoenaiskyeh, zahradnickych, »
linaiskych i lesnickych, sfejné jako pracovnici ochrany rostlin.

K. Hih

Clark, R. J, D. G. Smith, L. H. Kelso, 1978: Working bibliography of oh
of the world, with summaries of current taxonomy and distributional status. N
Scientific/Technical Series No. 1, Washington: National Wildlife Federation, ¥
-} 319 pp.. Price § 9.00.

Die in den letzten Jahrzehnten stark ansteigende Anzahl von ornithologisdhe
Publikationen sowie die Unmenge von Zeitschrften, in den diese Arbeiten ersth
nen (von den Riichern und verschiedensten Sammelbanden gar nicht gesproch)
macht es dem gegenwirtigen Ormithologen recht schwierig sich in diesem Lk
tururwald zu orientieren. Dementsprechend pflegt die Kenntnis der enisprechens
Literatur bei vielen auf dem ornithologischen Gehiet tatigen Wissenschaftlern o
wie Laien relativ schwach zu sein. Dieser Mangel der biwologischen Forschung ume
rer Zeit schaffen nicht mal die groflen Berichtzeitschriften (wie Zooclogical recut,
Referativnyj Zurnal, Berichte Biologie und Biochemie usw.) trotz [hrer miechigy
Hilfe zu beseitigen. Infolgedessen erscheint es als hoch empiehlenswert Bibluge
phien fiir die einzelnen ornitologischen Gebiete zu komplieren, Fir die Eulen hix
dies Richard J. Clark, Dwight G. Smith und Leon H. Kelso getan.

Alle drei bekannten FEulenforscher haben wahrend einer elfjihrigen Feinadhu
eine im November 1978 erschienene Bibliographie geschaffen, die einen wirklom
Meilensiein in der Geschichte der ormithclogischen Bibliggraphien worstelll. De
agentliche Bibliographie enthalt 6590 Titel und ist in emner klassischen Art o
Welse alphabetisch nach den Autorennamen angeordnet. Zu einer wirklichen “wok
ing bibliography™ machen jedoch die rezensierte Arbeit die Kapitel 57, in dew
mittels einer Computer-Bearbeitung drei Schlussel zum Auffinden erwiinschter Infe-
mationen zusammengestellt sind. Im Kap. 5 1st das gesammte Material nach i@
geographischen Gebieten und innerhalb von denen nach den Eulengattungen b
geschlusselt, im Kap. 6 nach den Gattungen und innerhalb von denen nach awg
wihiten Informationskategorien (Anatomie, Verhalten, Okologie, Physiologie, Spe
matik, Schutz, Allgemeines und Verbreitung) uad :m Kap 7 einfach nach den G
tungen. Diese Einteilung erhcht betriichtlich die Suchgeschwindigkeit des Benufms
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der Bibliographie und verréit aullerdem von dem Inhalt der zitierten Arbeiten auch
manches, was eventuell von ihiren Titeln nicht zu ersehen st

Recht hilfsreich ist auch das Verzeichms der Volksnamen aller Eulenarten, der
einerseits systematisch nach den Eulenarten, andererseits alphabetisch nach den
Namen selbst angeordnet ist und der 72 Sprachen aus allen Weltteilen berucksich-
tigt. Fine knappe, jedoch informationsieiche Ubersicht bringt die tabellarische Zu-
sammenstellung (systematisch angeordnet) mit Angaben uber die Anzahl der Unter-
arten der betreffenden Ari, ihrer Verbreitung und Lebensstatte, Eine kurze Diskus-
sion ewniger systematischen Probleme der Strigiformes erganzt zusammen mit einer
Ubersicht der vom Aussterben bedrohten Eulenarten und -unterarten geeigneter-
wese die Arbeit.

Um jedoch nicht nur uber die Vorteile des rezensierien Bandes zu sprechen:
Es gibt auch emnige wenige Fehler in der Arbeit, die alle wohl auf den Sprachun-
kenntnissen der Autoren beruhen. Unter den Nationalsprachen wird tschechosiowa-
kisch und yugoslawisch aufgefuhrt, wober unter tschechosiowakiseh tschechisch
gemeint 1st (slowakisch ist richlig gesondert aufgefuhrt) und unter yugoslawisch
offensichtlich sorbo-kroatisch. Aullerdem gibt es in den nicht-englischen Titeln mehr
Druckfehler als eventuell wunschenswert ware.

Zusammmenfassend mull allerdings die Working bibliography of owls of the world
sehr hoch geschatzt werden und sie sollle in keiner groéBeren ornitheologischen Bib-
liothek fehlen.

Es mul} an dieser Stelle betont werden, dafl es sehr empfehlenswert ware ahnliche
Biblingraphien auch fur andere Vogelgruppen zu schaffen. Es ist die hochste Zeit
das mit ewner drohenden Geschwindigkeit anwachsende ornithologische Schrifttum
in solchen Bibliographien zu unterfangen und dann diese nur noch zu erginzen.
Jahr fur Jahr wird diese Aufgabe schwieriger, man mufi jedoch hoffen, dal dem
wegzeigerischen Beispiel der Eulenbibliographie von Clark, Smith und Kelso wei-
tere Autoren folgen werden.

Die Working bibliography of owls of the world ist ber der National Wildlife
Federation {1412 16th St, N. W., Washington. D. C. 20036, USA) zu beziehen.

J. Mlikovsky

Sedlag, U, 1078:Wunderbare Welt der Insekten, pp. 1218, 120 farbige Repro-
duktionen, 22 farbige Fotoaufnahmen, 1. Auflage, 35000 Exemplare, Preis 24.— DM,

Es liegt vor uns ein interessantes popularwissenschaftliches Buch uber Insekten,
und es wére in der Menge dieser Literatur unter Umstinden mnicht angebracht,
es zu besprechen, wenn uns schon aui den ersten Blick nicht ein Werk vorlage,
das unsere Aufmerksamkeit verdient. Der prinzipielle Unterschied zwischen diesem
Werk und einem — sozusagen — Serialprodukt dieses Genres scheint vor allem in
dem Umstand zu sein, dass die Autoren den verantwortungsvollen Weg eines
Dienstes der Offentlichkeit eher als leider so ublichen Weg des Geldverdienens
wihlten. Somit gehirt das Buch zu denjenigen seiten gewordenen Publikationen
der letzten Jahre, die trotz einer relativ hohen Auflage binnen emner kurzen Zeit
praktisch vom Markte verschwunden sind und ist somit z. Z kaum mehr erhaltlich.

Das Buch ist rein inhallsimassig gesehen keiner einseitigen oder einstromigen
Auffassung (etwa einer rein ckologischen, oder rein endokrinologisch-physiologi-
schen, morphologischen, sammlerischen usw.) unterzogen, sondern es versucht, das
ganze Gebiet der Eniomologie zuganglich zu machen. Dies ist nie eine leichte
Aufgabe. Der erfahrene Autor, der sowohl als Forscher als auch als Padagoge té-
tig warr, konnte die Gefahren dieses Fortganges meistern, weil es 1hm gelang,
selbst die statistisch-deskriptiven Seiten einer solchen Auffassung dynamisch, mo-
dern und vor allem sehr anschaulich darzubieten. Dazu standen 1hm reichliche
Méghichkeiten zur Verfugung, von vielen guten Illustrationen gebrauchzumachen.
Dazu kommt, dass er viele der sonst iiblichen (z. B. morphologisch-anatomischen,
bionomischen usw.} Schemen durch deren originelle Auffassung sehr anschaulich
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machte. Dies ist ihm vor allem auch gelungen, weil er in fast allen Fiallen die
letzten Errungenschaften der so vielseiligen Insektenforschung kritisch auslas und
sie, trotz dem Spezialgebiete der Entomelogie, nicht aus dem Rahmen der Zoologie
und der Bioclogie rutschen liess.

Somit entstand ein selbst fiir einen Nichtentomologen nicht nur atraktives, sondern
auch lehrreiches Buch, das esfetisch seine Aufgabe in einer jeden Biicherei sehr
gut erfillt

Sollte doch auf EBiniges kritisch hingewiesen werden, so diirfte man vielleichi
aufmerksammachen, dass die Insekien oft in sehr konkreten kologischen Situa-
tionen in diesemn Buch in ganz nichiphysiclogischer ,Preparationslage” abgebildet
werden, dass manche Farbténe wenig sauber auskamen, und dass vielleicht doch
die chorologische Seite der Insektenbionomie. die fiir einen Naturnfreund oder Lieb-
haber nicht so ausschlaggebend sein dirfte, die aber bei demn sich immer steigern-
den Interesse um die Probleme der biologischen Umwelt auch allgemein wichtig
wurde, doch zu kurz kamen.

Die Ansichten auf den Inhalt, oder auf das Ausmass einer solchen Verdffentli-
chung koénnen allerdings von Fall zu Fall unterschiedlich sein. Und so sei doch
vor allem it Freude festgestellt werden, dass in unserem Falle ein Buch vorliegt
das zu lesen einen Reiz sowohl einem Fachmann als auch einem Liebhaber bietet
Diese Feststellung sei dem Autor und seinen Mitarbeitern zu einer Anregung. dieses
so erfolgreich angefangene Werk weiter zu entfalten, D. Povolny
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Holéik J.. Lepiksagr J.: On the find of Salmo salar remains in a ritual well of the
Early Bronze Age at Ganovce
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Fig. 1. Comparison of linear growth of atlantic salmon, 1 — Ganovee. 2 — Baltic

Sea (Dixon, 1837), 8 — Vistula river (Jokiel, 1959).



Holéik J., Lepiksaar J.: On the find of Salmo salar remains in a ritual weld e
Early Bronze Age at Ganovce

Plate 1. Lateral (right side — top) and cramal (bottom) view on vereb
Atlantic salmon from Ganovce. On left side 9th precaudal vertebra of spenma
about T1—74cm of the total lengih, on right side 18th, 15th and 10th caudil vk
brae of specimen measuring about 84—90 cm of the total length  Photo by i
I. Krupka.




Lahiri S. B.,, Kappor B. G.: On the cutaneous gustatory acuily and ecology ol certain
catfishes.

1 Clarias bafrachus (Linnaeus?

Figs. 1, 2.  Areas examined (areas L & P could not be shown in the given diagrams
L. is absent in the fish, and P, is an unexposed surface) in the present study
Fig. 3. Transverse section of maxillary barbel of R. rita showing flask-shaped taste
bud. X 300.

Fig. 4 Transverse section of maxillary barbel of C. batrachus showing elongated
taste bud. X 300.

Key to letterings: A. maxillary barbel, proximal region; B. maxillary barbel, distal
region; C. mandibular barbel, proximal region; D. mandibular barbel, distal region,
E. nasal barbel, proximal region; F. nasal barbel, distal region: G. dorsal fin,
H pectoral fin: I. pelvie fin; J. anal fin; K. caudal fin, L. adipose fin; M. upper
lip: N. lower lip, O. operculum-skin outer surface. P. operculum-skin inner surface.
Q. operculum flap; R. skin from dorsal surface of head; S. skin from ventral surface
of head, T skin from above lateral line; U. skin from lateral line, V. skin from
below lateral line; W. skin from belly



Opravilova, V., Stépanek, M.: Some less frequent forms of Testacea in small streams
of the CSSR.

Figs. 14—16. 14 — Difflugia brychtai; 15 — Difflugia labtosa var acuta; 16 —
Difflugia labiosa, 16 a — D. labiosa, collar.



Opravilova, V., Stépanek, M @ Some less [requent forms of Testacea in small streams
of the CSSR

Bioe AT A __ Munhnderia amnulla var thomasic B — wffluain hruechtat: C. D —



Opravilovd, V., Stépdarek, M : Some less [requent forms of Testacea in small streams
of the CSSR.

Figs. E-H E. F. G - Difflugia difficthis; H — Difflugia labiosa.



Opravilova, V., Stépanek, M.: Some less {requent forms of Testacea in small syuns
of the CSSR

Figs CH-K. CH — Difflugia labiosa var. acuta; 1 — Difflugia mammilaris; J, K -
Pseudodifflugia senartensis.



POKYNY PRO AUTORY

véstnik Ceskoslovenské spole¢nosti zoologické uvefejiiuje piivodni védecké
¢lentt spolenosti v rozsahu nejvySe 30 stran rukopisd, napsané v né&které z kon-
gresovych fefi,a dale &lanky, hodnotici Zivotni dilo nadich zoologl, vyZidané redalkef,
Prace autorn, kteff nejsou é&leny spolefnosti, budou pfijimény jen vyjime&né.

Formé4ln{ diprava praci:

Ru}mpis (original a 1 kopie) musi byt psdn na stroji s vEtSiml typy obfadek,
na strdnce 30 fadek, fddky po 60 thozech, bez vétiich oprav. Rukopisy, které by
neodpovidaly témto formalnim poZadavikim, budou vréceny k

Hlavi¢ka price: 1. Néazev pracoviité. 2. Nazev prédce (u praci taxonomickych
v zavorce za nazvem systematické zatazeni druhu nebo skupiny — napf. Ostracoda:
Cypridinidae), oboji v feéi, v niZ je prdce psdna. 3. Jméno a piijmeni autora.

Vlastni préace: 1. Velmi struény abstrakt, v rozsahu nejvyse 15 fadek, v angliéti-
né 2. Uvod do problematiky (struéné). 3. Materidl a metodika (u znAdmych metod
pouze odkaz). 4. Vlastni &ast experimentdlni nebo popisna. 5. Diskuse. 6. Zavér,
7. Seznam citované literatury (nikoliv bibliografie!). 8. Adresa aufora. 9. Tabulky,
texty k obriazkam a grafim. Cely rukopis je pribéZné strAnkovan.

Citace praci provedie podle jednotného vzoru: autor, rok, ndzev, &¢asopis (mezi-
narodnimi bibliografickymi zkratkami), roénik, seit pouze v pripad#, Ze roénik nenf
prabéZné strankovan, stranky. U kniZnich tituli nakladatel a misto vyddni. Napf.:
Hrabé S, 1975: Second contribution to the knowledge of marine Tubificidae
(Oligochaeta) from the Adriatic Sea, Vést. &s. Spoleé. zool., 39: 11119,

Prepis cyrilice provedte podle mezindrodnich pravidel vi&decké fransliterace
(nikoliv fonetické transkripce) — viz ISO Recommendation R 9. International System
for the transliteration of cyrillic characters 1. Ed. October 1955 nebo Zekalle R,
1964: Pedobiologia, 4 : 88—91, Jena.

Obrézky a grafy kreslete dernou tudi na kladivkovy nebo pausovaci papir v po-
méru 1:1 aZ maximélné 1:2, u taxonomickych praci musi mit obriazky méfitko.
Obrazky kreslete pokud moZno tak, aby mohly byt vEechny stejnym zpéisobem
zmenéeny. Fotografie musi byt ostré, kontrastni, na lesklém papife. Obriazky sestavte
do tabuli, které by bylo moZno reprodukovat na &ifi strany (126 mm), nebo s textem
na celé zrcadlo (126 < 188 mm). Obrazky nebo obrazové tabule pribéing olislujte
a v rukopise vyznaéte misto, kam maji byt zalomeny.

Tabulky jsou tiftény jako oteviené, tj. bez svislych linek. V tabulkéch oddélte
vodorovnymi linkami jen za&hlavi tabulky a dolni okraj. Tabulky protokoldrniho
charakteru nebo opakujici uidaje z textu, pfipadné tak velké, Ze by je nebylo moZné
vytisknout na dvé protilehlé strany, nebudou pFijiméany.

V taxonomickych pracich dodrZujte zasady, ustanoveni a doporufeni mezindrod-
nich pravidel zoologické nomenklatury.

V rukopisu nepfedpisujte zdsadné Z4dné typy pisma, oznadte pouze tuZkou
po strané &asti, kieré maji byt vysazeny petitem.

Préce zasilejte na adresu: Doc. Dr. K. Hirka, CSe., vykonny redaktor Véstniku
Cs. spol. zool. Vini¢na 7, 1268 44 Praha 2.
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