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SOME FINS AND VERTEBRAL ANOMALIES IN FISHES FROM THE VALLEY WATER
RESERVOIR SLAPY BASIN (CZECHOSLOVAKIA)

Lubomir HANEL*

Cultural Seetion of the Distriet National Committee in BeneSov and Department of Systematio
Zoology, IFeculty of Seiences, Charles Umiversity, Prague

Abstract. Vertebral anomaly in the roach (Rutidus rridilug) and fins anomalies in the chub
{ Leuciseus eepliaiua), the dace {Leuciseiws leuciscus) (famuly Oyprinidae} and the perch {Ferea
Juviatilea) (famiiy Percidae) from the reservorr Slapy and irs tributary the brook Mastnik Cen-
tral Boherma) are deseribed. The influence of the anomalies deseribed on the growth of examined
fishos 13 dizcussad.

MATERIAL AND METHODS

During field operanoms on Muy, 1885, performed in the reservoir Slapy, locality Stara Zivo-
hoit, the roach (Rutiins rutiltss) with vertebral anomaly was canghi i the net. During electro-
fishing in the bronk Mastnik (the tnibutary of the rescrvoir 8lapy) on Oetober 20, 1985, wers
found three speeanens of the chub (Leuciscus cephalusg) without ventral fins and one :pecimen
of the dace (Lewciseus leucisens) with absencs of the left ventral fin. During field operations on
Oetober, 11, 1986 1 the reservoir Slapy (locshily Nova Zivohost] were found four specimens
of the perch (Perea fluviatilis) with anomalies of dorsal and ventral fins.

For detatled study, binecular miecroseope and radiograph was used and for the study of the
length growth was u~ed the =cale m-thod with a correction {according R. Lee¢, 1920) in the
roach 17 mam (Qerny, 1980), in the chub 18 mm (Hanel, 1982), 1n the dace 17 mm (Kennedy,
1969) and in the perch 16 mm (Lohnisk?, 190). Measuroments in fishes were made by Oliva
11953) andd Holéik, Hensel (1972).

INTRODUCTION

Vertobral anomalies have been reported in many fishes (some literary sources
see ¢. g. Coad, Rubec. Quadri, 1974; Manning, 1980; Komada. 1982). Con-
cerning fish species living in Crechoslovakian waters vertebral anomalies were
described in following species: Salmo truita m. fario (Plehn, 1924: Schiferna,
1938; Dyk, 1952; Priicha. 1967; Havelka. Peyerl, Volf, 1971), Salmo gairdneri
irtdexs (Plehn, 1924; Volf, Havelka, 1958), Salvelinus fontinalis (1) (Plehn,
1924); Coregonus {avarctus maraena (Volf, Havelka, 1958), Thymallus thymallus
(Schiferna, 1939 b), Esox lucius {Plehn, 1924; Schiferna. 1926 b, 1944; Dyk,
1941, 1952; Onderka, 1976), Leuciscus cephalys (Simek, 1978), Tinca tinca (Dyk,
1952), Barbus barbus (Volf. Havelka, 1958). Cyprinus carpio (Plehn, 1924; Dyk,
1952, 1975; Hanzal, 1957; Volf, Havelka, 1958: Havelka, Peverl, Volf, 1971,
Silurus glanis (Dyk, 1958) and fclalurus nebulosus {Coad, Rubec, Quadri, 1974).

Concerning fins anomalies absence of ventral fins was found in some species:
Rutilus rubilus (Dyk. 1935 a. b), Leuciscus cephalus (Oliva, 1950; Libosvarsky,
1956; Anonymus, 1977), Abramis brama (Novak, 1984), Oyprinus carpio (Ano-
nymus (V. D.), 1980) and concerning foreign fishes e. g. in Luljanus argentiveniris
(Alvarez-Leon, 1980) from the family Lutjanidae. Tandon {1964) found in the

* Homs address; RNDr. Lubomir Hanel, Kladruby 33, 257 62, {.8.8.R.
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Asiatic fish Channa pundiatus tho absence of the right ventral fin. Dwarfed ventrals
were described in the female of Cyprinus carpio (Dyk, 1952) and in Hucho hucho
(Kirka, 1958). Different anomalies of ventrals in Cyprinus carpic from ponds were
described by Dyk (1975). In the fry of Hucho hucho the occurrence of double ventrals
was found by Kirka (1958). False ventrals had 2—3 rays. Concerning anomalies
of the dorzal fin Schiferna (1939 ¢) described in detail 10 specimens of Cyprinus
carpio with the double dorsal fin. Further anomalies of this fin found Plehn (1924)
and Dyk (1975} in Cyprinus carpio. Dyk (1951, 1952) described some anomalies
. of the dorsal fin in Perca fluviatilis. Absence of the anal fin was ascertained by
Schiferna (1939 a} in Salmo frutte m. fario and Kirka (1958) in Hucho hucho,
dwarfed anal fin in Cyprinus carpio deseribed Dyk (1975). The absence of the caudal
fin is described in Esoxr lucius (Anonymus, 1933}, in the same species was found
also deformed caudal fin (Plehn, 1924). Dyk {1975) described dwarfed caudal fin,
too.

Prolonged fins in fishes living in natural eonditions were found hy Jirdsek (1958)
in Leuciscus cephalus, Fric (1908) in Leuciscus leuciscus, Dyk (1942) in Tinca tinca,
Schiferna (1926 a, 193334, 1934) in Cyprinus carpio and Perca fluviatilis and
Plehn (1924} in Salvelinus fontinalis ( ).

RESULTS AND DISCUBSION

Concerning the specimen of the roach (Rutilus rutilus) studied, its description fa a8
follows:

The total length 275 mm, the standard length 215 mm, the weight 210 g, male.
In 9 of the standard length: the head length 23, the head depth 18 the eye diamster5,
the preorbital distance 9, the postorbital distance 12, the preventral distance 51, the
predorsal distance 55, the postdorsal distance 25, the length of the caudal pedunclell,
the depth of the caudal peduncle 11, the minimal depth of the caudal peduncle 10,
the depth of the body 33, the maximal width of the body 14. the length of the pectoral
fin 18, the depth of the anal fin 15, the depth of the dorsal fin 23, the length of the
base of the anal fin 12 and dorsal fin 16. Counts of meristic characters: D 1/11,
A 2/11, V 1/8, C 21, P | 16. L1. on the right side 45. on the left one 43. above 8 1/2,
below 4 scales, around the caudal peduncle 15 scales, on the predorsal distance 18 and
postdorsal distance 14 scales. Radiograph of examined roach show lordosis and
kyphosis of vertebrae in the caudal peduncle. The back caleulated length growth
was found as (8L TL): 1; = 42'54.1; = 68/87, I3 =99/127, 1, = 143/183, Is = 161 '206,
lg = 176/225, 1; = 106/251 mm (age 7+ ).

Comparising the author’s growth data with values by Holéik (1961) it is evident
that the exammed roach grew very rapidly. This fact documented the vertebral
anomaly in the examined specimen had no considerable influence on the growth rate.

Descriptions of three specimens of the chub (Leuciscus cephalus) examined by me
are as follows:

Total lengths 175245 (ave. 204,3) mm. standard lengths 160—207 (ave. 189.0) mm,
weights 75— 145 {ave. 104.7) g. males. In 9, of the standard length: the head length
24—25 (ave. 24.5), the preorbital distance 7--8 (ave. 7.7), the postorbital distance
1213 (ave. 12.3), the eve diameter 5—6 (ave. 5.3), the head depth 16, the head
widih 13—14 (ave. 13.3), the maximal body depth 2526 (ave. 25.3), the predorsal
distance 51 —56 (ave. 54.3), the postdorsal distance 31—38 (ave. 36.3), the preanal
distance 68—73 (ave. 71.0), the depth of the candal peduncle 13--15 (ave. 14.3), the
width of the caudal peduncle 8, the length of the caudal peduncle 19—23 (ave. 20.3),
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the maximum body width 14, the depth of the dorsal fin 19, the depth of the anal
fin 15—17 (ave. 16.3), the length of the pectoral fin 18— 19 (ave. 18.3), the length
of the basge of the dor=al fin 10— 12 (ave. 10.7), the length of the base of the anal fin
9—11 (ave. 10.3), the interorbital distance 10, the minimum depth of the caudal
peduncle 10—11 (ave 10.3). Counts of meristic characters: D29 A 29 P 1/13-15
(ave. 13.7). 1.1. 45, abave 8, below 5. The length growth was found as follows: |} —
= 35—66 (ave. 46), |2 == 8292 (ave. 88), la = 106—128 (ave. 116). 1y — 130—179
(ave. 155}, 15 = 194 mm of the standard length. This length growth in comparisun
with the data by Hanel (1982} can be evalnated as the average one. In all specimens
examined no bastptervgia of ventrals were found.

Description of the da~e (Leuciscus leucisous) with one (right) ventral fin is as
follows: the total length 1894 mm. the standard length 160 mm. the weight 67 g, male.
In 9, of the standard length; the head length 24, the preorbital distance 8, postorbital
length 11, the eye diameter 5, the head depth 16, the head width 13, the body depth
24. the predorsal distance 51, the preanal distance 71, the depth of the caudal ped-
uncle 14, the width of the caudal pedunele 7, the length of the raudal peduncle 20,
the maximum body width 15. depth of the dorsal fin 19, the depth of the anal fin 18,
the length of the pectoral fin 20. length of the ventral fin 12, the length of the hase
of the dorsal fin 10. the length of the base of the anal fin 10, the interorbital distance
10. the minimal depth of the caudal peduncle 11. Counts of meristic characters:
D39 A28 V17 P12 1L 46, above 9, below 5. The length growth: 1; = 42,
Iz = 61, I3 = 126. 14 = 147 of the standard length. Length growth compared with the
data by Hanel (1984) can he evaluated az better than the average ones.

I found small fin anomalies in the perch (Perca fluviatilis). In one specimen (the
total length 162, the standard length 138 mm. the weight 48 g, female) I found very
short second dorsal fin with the formula 1,6 (further specimens caught in the same
locality and date had this formula as 1 12—15. In further specimen (the total length
191, the standard length 159 mm, the weight 86 g, male) I found the formula 1/4
in the right ventral fin. In all further specimens examined from the reservoir Slapy
this formula was found as 1/5 (see Oliva, Hanel, Safranek, in print).

In two specimens (total lengths 122162, standard lengths 102—135 mm, weights
30—44, male and female) 1 found different lengths of the right and left ventral fin.
In the smaller specimen it was 10 and 19%, in the bigger specimen 16 and 19°;
from standard lengths, All fins were without damage. Average length growth of
examined four specimens of the perch was: |y = 4163 (ave. 53). I3 = 59—79
(ave T0), I3 — B53—105 {ave. 97), 1; — 130—140 (ave. 135) mm of the standard
length Average length growth compared with the data by Lohnisky (1960) and
Cihaf (1961) was found as worse. but this fact is most likely influenced by the
different ecological conditions in the reservoir Slapy.

STUMMARY

Vertebral and fin anomalies in 9 specimens of the roach (Rwitlus rutilus), the chub
(Leuciscus cephalus). the dace (Leuciscus leuciseus) and the perch (Perca fluviatilis)
from the reservoir Slapy and its tributary the brook Mastnik are described and
documented by photos and radiograph. Evident decrease of the length growth in
examined eyprinid fishes has not been found, but it appeared in the perch.
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GROWTH 07 THE RUFFE (ACERIMVA CERNUA, PISCES: PERCIFORMES)
I THE ORLIK RIVERINE LAKE

lvona MASATOVA & Joswf ZAVETA

Depactmont of 200l g, Facuity of Seiences, Charles University, Viniénd 7, 128 44 Proha 2,
{'zechoslovakia

Abstraet. Tar fir-t datu coneerning the growth of the ruffe § deerina cernua)n the rivarine
lake Oriik 1981 — 19583 are prosented. In 1981 139 speeimen~ (T— HT age class), i 1982 54 spe-
cimens (0--LIT ags class), 0 1983 125 speeanens (L--TV ag: eloang were studied, 3 total, 318
speaymens. The weight growth was acertmimed i 155 speemmens, The value of the so.ealted
Bank’s start was 32 man, For separate age elasees the Fulton's index was caleulated. The growth
rate was compared on the basis of the mdex of the population growth rate and the population
growth mtensity. Th cxponential character of the length growth was ennfirmed by the Berta-
lanffy's growth cquation.

[NTRODUOTEHON

The ruffe, Acerina cernun (Linnaeus, 1758) is a short-aged fish. generally enlisted
among the so-called serab fishes. It does not attain larger sizes. and it is far from being
popular among sport anglers. However, it is a sought-for delicacy in the USSR.
The growth of the ruffe in the riverine lake Orlik hax not yet been studied. but there
are data on it from several other localities in Czechoslovakia. In the Pastviny and
Slapy valley water reservoirs the growth of the ruffe was studied by Oliva and Vo-
stradovsky (1860) and Johal (1980). In anuther reservoir. Vranov, alse by Johal
(1980); in the Klicava by Sanjosé (1984); in the Orava reservoir by Bastl (1963).
The growth of the ruffe was studied also in specimens from the South Bohemia
artificial ponds (Johal, 1980. 8anjosé. 1984). The same authors studied it also in
the rivers Berounka. Dyje (Johal, 1980) and Vitava (Sanjosé, 1984).

Outside Crechoslovakia, date are known from the GDR {lakes in the northern
part of the country, Bauch (1953)), from the USSR Svetovidova (1847): the
Udinsk reservoir; Vasnccov (1950): Rybinsk reservoir: Toldanov (1951); the
river Kama; Gorjunnva (1956): Diezkazgan reservoir: Zukov (1965): the Neman
river; the drainage of the Dnieper; Rudenko (1971): luke Demenec; Fedorova and
Vetkasov (1974): lake Tlmen; Kolomin (1977): the Nadvm river: the Bratsk
reservoir, Mamaontov (1977). Further data on the ecology of the ruffe are presented
in Nikolskij (1854), Pisanko (1964, 1966. 1967), Kobalev (1973), Alexandrova
(1974), Buckaja (1976), Kozlova and Panasenko (1977}

MATERIAL AMD METHODS

Specimens for study were weined in the Ortik riverine lake situated on the river Vitava, near
the village of Zvikovské Podhradi in the disiriet of Stédronin, between the 4th and Tth pver
km of the river Otava. Further data see Zavota (L9811

The hauls were performed during the day, but chicfly in the night, in May and August, 1981,
in June and Augnst. 1982, in May and June, 19583, Two hanling nets were used, tow of the length
50 m with meshes of 0.4 < 0.5 em and 2.0 ¢ 2.0 em, the depth of the seine being 4 and 6 m,
respectively, and another net 100 m long, 6 m deep, with meshes of 1.0 . 1.0 em, t

In 1981 139 specimens, m 1982, 34, tn 1883, 123 wrre scned. In all specimens the length of
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tho body was maasurad up to the end of the seale cover of the body (longitudo corporis, ST,
and acales for age deterrmimation were sampled. The total weight wa- awcertamed in a part of
tio sample. One part of the sample was conserved using 49 formaline solution and the weight
of single speeimongs wax ascertamncd using the correction faetor plus 79, according to Lusk
and Pokorny (1964).

The age and lengih growth was determined using-~ the moethod of Rosa Lee with the eorreetion
factor of 19 mm. The weight growth was aseertained aceording to the mshod published by
Rounsafell and Everhart (1860). The relation hetween the body lengrh and the weight was
evaluated by Fnlton's index (K). The length and weight growth was later evaluated by means
of the index of the papdation geowth rate and the popalation growth sntensity (Balon, 1964},

RESULTS AND DISCUSSION
The length growth

In 1981, 139 specimens of three age classes were studied. The 1st age class (48.99))
was the most frequent: then followed the second (41%), and the smallest was the
third age class (10.1%,). The smallest specimen from the first age class measured
75 mm, the longest (110 mm) was enlisted into the third age class.

Results of the length growth are summarized in Table 1. From the results of the
back-calculated body lengths in individual years and individual age classes the
influence of the Rosa Leo phenomenon is evident. The difference between the value
in the first age class and that in the third age class is 8 mm for first years of life. The
same phenomenon appears also in the second vear of life in the back-calculated
values for the length growth.

In 1982, 54 specimens were examined. which helonged to the 0.ITT age class. The
most numerous was the third age class (37%,): thon followed the second {31.59%,),
third (22.69,), and the least numerous was the zero age class (9.39,). The smallest
specimen in the zero class measured 39 mm, the largest in the third age class 115 mm,
Results of the back-calculated length growth are summarized in Table 2.

In 1983, the object of study were 123 specimens of the ruffe, belonging to the lst
to 4th age classes. The most frequent in this sample was the first class (63.2%),
followed by the second (28.87%,), third (6.4°;) and fourth {1.6",). The smallest speci-
men from the first age class measured 37 mm. the largest from the fourth age class
114 mm. Results of the back-calculated length growth in the year 1983 are given in
Table 3. Again, the influence the Rosa Lee phenamenon is evident.

Tabi: 1. The length growth of the raffe in the Orlik reservoir in 1981

Age Hody length at the tane Back ealoulpicd bhody lengths in min
clas No. of capture m mm
averagi- TR 1y La L3
] 8 83 73 -102 35
15—70
It a7 RS 75-- 100 J4 7
36—756 84- 85
1T 14 91 T8~ 110 47 69 83
40—64 5286 74— 103
139 Averigy a2 72 83
36—76 52 . 86 74—103
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Table 2. The length growth of the raffe in the Orlik renrvoir 1n 1982

Age Body length at the time Baeck caleuwlated body lengthas in mm
olass No. of capture 11 Imm
Aaverage TANZS 1 12 13
0 5 40 39— 40
1 12 73 66 — B0 47
43 - 50
IE 17 50 70 - K7 ol i)
-] 43- 87 B3 K2
1IL 0 92 80 115 44 74 45
42 — 54 62 - B Kt
54 average 49 73 h]
42 —Gu 62— 90 T4—107

The comparison of the results of the length growth from back-caloulated values
is presented in Table 4.

It is evident that in individual years the length growth was fairly stable. This
i also confirmed by the values of ranges in the length growth, Qut of the three years
studied, the largest range at I} = 36 mm as well as at 1z = 34 mm, appears in 1981.
As regards the values for 13, the largest value of the range is cited for the year 1982,
the smallest for 1983. As for 1; a remarkably small values of the range appears in
1983, only 10 mm; this, among others, confirms the reliability of the method used.

The largest average year increments in the first year of life were found in samples
from 1981 and 1983 — 52 mm. In the second year of life the specimens from the
year 1982 reached a large increment (24 mm). The smallest increments were observed
in specimens from the year 1983 in the second year of life.

Table 3. The length growth of the ruffe in the Orlik reservoir in 1963

Age Body length at the time Back caleulated body lengths in mm
class Ne. of ecapture in mm
average ranges I 1, 12 I
I 79 74 57— 88 67
46— 171
II 36 84 76— 100 81 76
43- 67 82—84
1T 8 160 83— 106 4% 69 a9
4357 61 —-7% 8196
v 2 112 110114 a1 63 83 101
46— 55 58— 67 82--83 86— 106
125 average 62 L 86 101
43--71 59-- B4 Bl1—4b 96 — 106

168



Table 4. The length growth of the ruffe in the Orlik reservoir in 1981 — 1983

Year No. Baok calculated body lengths in mm
L 1a 1s 14
1981 139 52 72 83
68— 76 32 —88 74—103
tas2 54 49 4 85
42— 60 62— 90 73— 107
1983 125 52 69 86 101
4371 50- R4 81—95 96— 106
198183 318 51 71 85 101
I—76 52 — 90 73—107 96— 106

The back-calenlated body lengths were used for the comstruction of the growth
equation according to Bertalanffy (Ricker, 1975). According to our data individusl
parameters of the growth equation were caleulated: a

I = Ll — 6=X-2;)

The following coeflicients were caleulated: t9 = the hypothetical starting age,
K = the growth coefficient, L. = the theoretically attainable maximum length.
The back-calculated standard lengths were represented graphically and numerically
{from the functional GM regression line of 1;,1 on 1y wsing Ford—Walford's methods).
Plotting the lengths in t-time (1;) in the function for one year later (li.;). the straight
line of the intercept by the diagonal line passing through the origin at the angle
of 45° gives the theoretirally attainable maximum leneth (L), From our data
other parameters of Bertalanffy’s growth-model were also determined as well as the
starting point of the exponential curve (to) and the growth coefficient (K). Re-

Table 5, The weight growth of the ruffe in the Orlik recervoir in 1981 — 1983

Age Body length  Weight at the Bacl-caleulated body weight in g
elas..  No. in mm time of
capture in g w1 Wy w3 Wy
o 5 40 1
35— 40 D.5— 1.4
I 85 &0 8 3
67—102 4 —14 1-7
11 46 83 11 3 7
66—100 8 —195 1-6 411
i 17 97 14 2 7 12
T8—115 4 —25 1-4 1+—13 7—23
v 2 112 29 2 5 11 19
110—114 25 —29 2-3 4— 6 10-- 11 16--22
155 average 2.5 6.3 1.5 19
1-7 413 723 16 - 22
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Table 6. Comparison of the K values of the ruffe in various localitirs

Localuty Author Age group-
0 I If IiI v
Orlik 1981 — 53 The guthor'sown data 1.56 1.56 142 1.53 192
Lake Ubmsk fimales Brrg, 1949 — - 189 201 199
malis st - 1.69 1.6 1.45
23 (German lake- Bauch, 1953 = 2.09 2.62 3.00 1.74
Drieper river ba~in Zukoy, 1065 - 2.m 309 183 Lu®
Western Dvina Penjus, 1954 - 223 2.26 L 224
Lake Demenee Rutendo, 1971 = 1.:H) .43 1.37 [ TH
Lake Ilmen V. 1972 Fedorwa ot al., 1974 - 2.07 2.23 1 9% 1.97
IX. 1972 — 2.42 @10 1.94 L.yl
Nadym river baZin Foolomum, 1077 — — 1.36 1.60 2.03
Bratsk rescrvo r females Mamontow, 1077 — — 1.556 1.74 1.561
n 1963 males — — 1.33 1.58 1.23
Bratsk resers o females Mamontoy, 1977 - - Z2.456 2,17 2.39
in 1966 males — — 2,49 210 2.14

presenting the exponential growth by the parameters obtained, we got a curve the
numerical equations being as follows:

1881 1y = 96 (1 — p~0.598( + 0.096})
1982 Iy = 97 (1 — e-0.69¢ + 0.015)
1983 Iy = 350 (1 — e-0.060(t + 1.669))

1981 —83 1¢ = 206 (L — e—0.128(t + 1.333))

The comparison of the values back-calculated from scales and those obtained
according to Bertalanffy’s model shows deviations of 1—2 mm in different age

groups.
The weignt growth

In 1981 the weight was ascertained only in 15 specimens. They belonged to the
2nd and 3rd age classes. The nunimum weight was found at a raffe of 73 mm in
length in the second age class: 8 grams. The maximum weight was found in a specimen
of 95 mm SL — 16 grams; the sperimen belonged to the third age class.

In 1982 again only 15 specimens were weighed (age class 0, I, I1I). The minimum
weight (0.5 g) was found in 3 specimens of 39 mm SL. ¢ age class, The maximum
weight (25 g) in a ruffe of 115 mun SL from the third age class.

In 1983. 125 specimens were weighed (I-—IV age ciass). The minimum weight
found was 4 g (57 mm 8L, I age class). the maximum weight — 25 g — in a raffe
of 114 mm 8L, IV age class.

In 1981--1983, weight was ascertained in 155 specimens. This snmmarized material
included 5 age classes ((0-1V), The most numeraus was the first age class (85 sp.),
then followed the second (46 sp.), the third (17 sp.). the zero age class (with 5 speci-
mens) angd, finally. the fourth age class with only 2 specimens. With regard to small
numbers of fish in individual years the material was summed up in order to get
a clearer idea of the weight growth

The weights of specimens were calculated on the basis of the length-weight relation
ascertained for 1980—1083:

log w = —4.747085 4+ 3.00782 log |
with the value of the correlation coefficient r = 0.975.
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Table 7. Cumparison of the length growth of the ruffe from (zech and foreign localities hased
on the indexes of the population growth rate and population growth intenaity

Locahity — autor ®Cihi-z  PCmi-«  eCu-az Pl
Orlik 1981 {the present authors) 13.6 — 26.5 =
Orlik 1982 (the present authors) 15.3 - 32.5 ==
Orlik 1983 (the present authors) 14.0 14.6 28.7 5.0
Orirk 1951 — 1983 {the present suthors) 149 148 29.3 26.9
Slapy near Buéily, 1957 (Ol a and Vestradovsky, 19603 i8.8 — 33.3 —
Slapy 1957—58 (O and Vo-trados shy, 1900) 17.4 11.9 3Ly 21.46
Orsiv g reservoir 1964 (Bastl, 1965) 16.4 14.7 445 54.7
Vreanoy roservoir 1987 (Johal, 1980) 15.2 - 20,1 —
Pastyiny reservorr 1957 (Oliva and Vostradowshy, 1960) 148 145 20,4 26.7
Klfdava reservoirr 1982 (Sanjoss, 1984) 111 13 2 208 23.4
Pund Machovo jezero 1951 [Johal, 1980} 16.80 13.6 401 25.8
Backwater Hrad 1949 (Johal, 1930) 14 5 ¥t 281 23.0
Rover Berounka near Reviee 1949 (Johal, 1980) 16.8 31.3 sy
Ruver Vitava near Prague 1422 (Sanjosé, 1984) 15.2 14.7 3l R Pl
River Dyje near Znojmo 1957 (Johal, 19450} 13.7 12.9 25.1 214
Bratsh reservorr 1967 females (Mamontov, [977) 25.2 29 T79.5 58 7
males 23.2 169.2 66.0 485
Diezkazgan reservorr (Gorjuneva, 1956) 21.7 17.0 55.0 396
Bybimek reservowr {(Vasueewy, 19501 20.6 21.8 835 473
Uéinsk reservoir {Svetovidova, 1947) 13.8 [3.2 395 303
Lake Sarkomer (Bauch, 1953} 17.3 19.0 334 30'6
Average from 23 German lake~ (Bauch, 1953} 16.8 18.6 2740 26'3
Lake Imen {Fedorova and Vetka<ov, 1974) 15.4 129 3.5 24.3
Lake Dlemenee (Budenkeo, 1971) 14.7 135 20.5 223
River Neman (Zukov, 1965} 3.1 - §2.5 -
Raver Dnieper (Kostjutenkn, 1962) 2556 23 4 710 H4.0
Dnieper dramnage {Zukov, 1985) 255 19.2 82,0 44 7
Riser Western Ivins (Pengar, 1958} 24 5 23.0 745 0.0
Baver Kama (Tol¢anov, 1951) 16.6 - 0.7 —
Uelea Eatuary (Bauch, 1953} 4.7 12.7 25 3 202

The results of the weight growth caleulated for the years elapsed are summarized
in Table 5. The valus of Bank’s start is 38 mm at the weight 1 g (Bank, 1940).

From the results of the weight and length growths alse Fulton’s coefficient (K) was
ascertained. Its value for single age classes are as follows: 0 = 1.56, 1 = 1.56,
1T = 1.92, ITT = 1.53, TV = 1.92. Values of K fluctuate in relation to age classes.
The smallest were observed in the third age class, the largest in the fourth age class.

When we compare the K values with the data of other authors (or with our data
compiled from their data on growth and weight) summarized in Table 6. we see that
there are no data given for the 0 age class. In the first age class the largest values
were found in specimens of the ruffe from lake Ilmen (Fedorova et al, 1974),
the smallest values are from lake Demenec (Rudenko, 1971). The values from the
Orlik riverine lake can be characterized as average ones.

A similar situation can be registered in other age classes. K values are always
higher in females. as it was found by Mamontov {1977) and caloulated aceording
to the data of Berg (1949). The fluctuation of K values is noticeable in all localities
ecited.

When we evaluate the length growth of the ruffe from the Czechoslovak water
bodies, we see that these speciemens reach maximum increments in the Siapy re-
servoir near Butily (Oliva et Vostradovsky, 1960), then follows the Orava
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‘Fable 8. Gomparizon of the weight growih of the ruffe arcording to the index of the populution
growth rate and the population growth intensity

Locality -- suthor Uwhi-a L7 A
Orlik 1951 - 83 [the present authors) 1.96 14160
Average from 23 German lakes (Bauch, 1853 6.55 103.7
Lake Demenee (Budenhko, 1971) 3.8 101.1
Lake Tlmen (Feldorova and Vethasov, 1874 119 R23
Wertern Dvma {Penjas, 19349) %04 3445
Duicper river basin (Zubkov, 1965) 5.63 253.3

riverine lake (Johal, 1980) and the riverine lakes Orlik and Pastviny. The smallest
increments in the first vear of life were found in the riverine lakes Orava (Bastl,
1965) and Kli¢ava (Sanjosé, 1984). The maximum increments in the first year of
life were attained in the South Bohemian ponds Kahov, Zenich {Johal, 1980;
Sanjosé, 1984). The values of increments range bhetween 51—55 mm. The ruffe
grows well also in the rivers Berounka and Dyje. the increments reaching 55 mm
{Johal, 1980). Tn the river Vltava the growth is somewhat slower. in the first year
of life, the increment is 48 mm (Sanjasé, 1984).

When we compare the length increments in the first year of Iife with the data from
abroad, the growth in the Orlik riverine lake appears to be quick. The data from the
riverine lakes Dierkazean (Gorjunova, 1956). Bratsk (Mamontov, 1977),
U¢insk and Ryhinsk (Svetovidova, 1947; Vasnecov, 1930) are always lower,
A faster growth is evident only in the North German lakes {(Bauch, 1953). Almost
the same was found in lake Demenec (Rudenko, 1971) and in Iake 1lmen (Fedorova
and Vetkasov. 1974).

As regards rivers, the growth in Orlik is comparable with the river Neman (Zukovy,
1865), but a slower growth was reported from the river Kama (Toléanov, 1951) and
Dmnieper (Koatjutenka, 1962).

The weight growth could be compared only with the data from abroad. because
those from the Czech localities are still lacking. A faster growth than in the Orlik
riverine lake can be noticed from the Bratsk reservoir, although no data are known
from the first years of life (Mamontov, 1977). Similarly a faster weight growth
is reported from the North German lakes (Bauch, 1953) and from lake Demenec
(Rudenko. 1971). A smaller weight growth in the first year of life is reported only
by Zukov (1965), but in the subsequent voars the growth is faster than in the Orlik
riverine lake.

The growth rate and the size of the upgrowth of the length increments were also
evaluated Ly means of the index of the population growth rate and the population
growth intensity. From the indexes cited in Table 7 it is evident, that the largest
growth rate in riverine lakes was reported from the Bratsk reservoir, followsd by
other Soviet reservoirs as cited by Gorjunova (1966) (DZezkazgan), Vasnecov
{1950) (Rybinsk). From the reservoirs studied in Czechoslovakia aceording to this
index the fastest grow th was found in the Slapy reservoir (Oliva ot Vostradovsky,
1960}, followed by Orava (Bastl, 1063) and Vranov (Johal, 1980). The average
growth rate in the Orlik reservoir can be estimated as medium fast as compared with
other native localities. The slowest growth according to the index gCipi-a == 11.1
was found in the Kli¢ava reservoir (Sanjosé, 1984).
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From the data of the index of the population growth rate in four years of obser-
vation (pCini—4) it is evident that the upgrowth of the body length in the last year
considered can be recorded also in the values of the index cited. A slow-down of the
growth rate was observed in the Slapy reservoir in 19571958, but on the contrary,
& certain acceleration was noted in the Klidava reservolr. A relatively fast growth
was also found in the artificial pond Machovo jezero (Johal, 1980) and, similarly,
in the natural pond Hrad in Central Bohemia (Tohal. Le.).

From the data of growth in lakes the fast growth in lake Sarkomer (Bauch,
1953) and a relatively slow growth rate in the lake Demenec (Rudenko. 1971) are
remarkable. Aceording to caleulated indexes a very fast growth can be stated in the
river Neman (Zukov. 1963). The growth rate in Czech rivers is comparable with the
Kama (Toléanov, 1951}). As to our rivers, the slowest growth was found in the
Moravian river Dyje (Johal, 1980).

The index of the population growth intensity also conficms the results discussed
above. Again the fastest upgrowth of the body length is reported in females from the
Bratsk reservoir (Mamontov. 1977). The growth rate in the Orlik riverine lake
1081 1983 can he evaluated as an averace one. A higher intensity of increments
is expressed by the size of the index at the Orava reservoir (Bastl, 1965). According
to the index cited the growth in the Dnieper (Zukov, 1965) and the Western Dvina
is bwice ax fast as in the Czech and Moravian rivers,

The evaluation of the weight growth wasg again performed by means of the indexes
cited. From the data in Table 8 the growth in the Orlik riverine lake may be evaluated
as a medium one. Large values of this index are achieved by the ruffe from the rivers
Western Dvina and Dnieper.

Apparently, growth rate of the ruffe is influenced by sufficient food supply and
by temperature. From the literature data. however, specification of these factors
and their broader evaluation are not feasible,

CONULUSTONS

1. In the Ovlik riverine lake the growth of the ruffe was studied by means of the scale
method. The correction for back-caleulated body lengths was 19 mm.

2. In 1881, 139 specimens of the T-T1Ird age elass. in 1982, 54 specimens from the
0-T1Ird age class, and in 1983, 125 specimens from the I.1Vth age class were sampled
and their scale structures studied.

3. Results in the length growth show the same growth intensity in the years 1881 —
1983.

4. The weight growth was studied in 155 specimens of the 0-1Vth age class. The
results obtained show a stability of the growth. The value of Bank's start is 38 mm
at the weight of 1 g

5. For individual age classes the coefficient of condition {K) was caleulated. Tts values
fluctuated in individual age classes.

6. For the comparison of the rate of the length and weight growbhs the indexes of the
population growth rate and the population growth intensity wero used. The above
mentioned indexes were calculated for the extend of 1 —3 and 1 —4 years of the life
span of the mffe.

7. According to tho results of both the length growth and the growth of the weight
and the indexes evaluating the growth rate, growth of the ruffe from the Orlik re-
servoir may be evaluated as medium fast.

8. The exponential character of the length growth ascertained according to the body
length growth was expressed by Bertalanffy’s growth equation.
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YEMATODES OF FRESHWATER FISUES FROM NORTH YIETNAM. PART 2.
THELAZIOIDEA, PHYSALOPTEROIDEA AND GNATHOSTOMATOIDEA
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Abstiact. An extensive material of parasitic nematodes, collected from 22 species of fresh-
water fishes from North Vietnam (the Red River near Hanm), has been examumed. OF them,
members of the superfamihes Thelasioadea, Phy-aloptoroulea and Gnathostomatoides are
dealt with in the present paper. These neclude. Rhabdochone (Rhabdochona) pangriensis, B.
(£.) vetnomensis =p. 1., K. (R.) hakyr ~p v . Bhabdochona (R} sp. |, Rhabdochona (B.) -p. 2
uv., Rhabder hona {Globoddonavdes) squalobarby ~p. n., B (G.) sp. 3 Juv, Proleptmae gen »p
larvae, and Grathostoma hagpidum dac o, Bhabder hona vietnimensis sp. . trom Cranoglama stieen-
&8 (type host) and ffAviogobius hadropterus w characterized mamly by the presence of ba-al
teeth i the pro-tom, langth of the left spueule (0,405 0,450 mm) awd ~hape of s distal up,
nurmber of eaudal papillas and by nonfilamented mature eggs in females. B (R.) hakys sp. n.
from Cranoglante sinensis (type host), Hemibagrus elongaius and Gypmnostemus lepturus (young
specimins were also reeorded fiom other fi-h speeies) 15 notod for the strueture of the prostom,
length of the left apieale (10,609 —0.654 mm) and 115 charactor and presence of the fine flock-hke
coating on malure eggs. B, () squaliobarbi sp. n. from Spualiobarbus evrricuins differs from
the only other member of the subgenus m having 8 anterior teeth i the prostum, lunger left
spienbe {§} 462 — 0 661 mmy aud bv the absener of & crownchihe formation oo the female tal tip.
The subgenus Giobeckonowlea Noravee, 19753 15 newly diagnosed All the nematondes recorded
gre briefly deseribed and illusirated and ~oma problems econcerning thewr taxonomy and geo-
graphieal distribution are diseused,

This paper is a continuation of the authors’ earlier work (Moravec and Sey 1988)
presenting the results of the systematic evaluation of nematodes ohtained by the
second author (0. Sey) from 22 fish species during his visit to North Vietnam in 1984.
The fishes examined originated from the Red River near Hanoi and were collected
in 1960 —1875. While the first paper (Moravec and Sey 1988) treated the nematodes
of the superfamilies (‘amallanoidea and Habronematoidea. the present paper deals
with members of the Thelazioidea, Physaloptervidea and Gnathostomatoidea.

REVIEW O SPECG(ES

Fam. Rhabdochonidae (Travassos, Artigas et Pereira, 1928, subfam.)
1. Rhabdochona (Rhabdockona) jiangriensis Wang, Zhao, Wang et Zhang, 1979
(¥ig. 1)
Host: Hemarulter lew wendus (farm. Cypnudae)
Loralization. imtestime.
Description® Medum-sized nematodss with smooth cuticle. Mouth rounghly
hexagonal. Two fairly large lateral amphids and four small, submedian cephalic
papillae present. Prostorn funnel-shaped, without basal teeth; anterior margin of
prostomn armed with 14 teeth. Wall of vestibule including prostom with fine transverse
striation. Glandular oesophagus wide, occupying almost whole width of body.
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Fig. 1. Rhabdochonu { Rhabdorbona) jinugriensms Wang, Zhas, Wang et Zhang, 1979 A - ante-
rworend ofgravul female; B — D — head end of gravid female, lateral, do r<ov entral and apical
views; K — tipof male tail; ¥ — tap of female tail; G — female tad. H — omall spreule; T —
dratal tip of large spieule; J — mature egg. K, L — tald of male lateral and ventral views.
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mMealum-sized derrias biturcate, situated slightly posterior to mid-length of vestibule.
Tail of both sexes ending in sharp cuticular spike.

Male (3 specimens): Length of body 3.81—-5.89, maximum width 0.150-0.177.
Prostom 0.021—0.024 long and 0.015—0.018 wide. Length of vestibule including
prostom .099—0.123, of muscular cesophagus 0.240-—0.318, of glandular oesophagus
1.12-1.93. Nerve ring () 147—0.183. excretory pore 0.216—0.294, and deirids
0.066—0.075 from anterior extremity. Subventral preanal papillac occurred in
following combinations: 8 4 8.9 - 9. and 9 + 10. Additional pair of lateral preanal
papillae situated between second and third (counting from cloacal cpening) sab-
ventral pairs. Postanal papillae: 6 pairs present. second pair lateral, remaining
subventral. Left (large) spicule 0.360—0 399 long, length of its shaft 0.195—0.225,
representing 549 of whole spicule length; distal tip provided with wide, rounded
cutieular memhbrane. Right (small) spicule 6.111—-0.117 long, with dorsal barbh
only slightly outlined. Length ratio of spicules 1 : 3.08—3.59. Tail conical. 0.267 -
0.348 long, with sharp cuticular spike at tip.

Female {10 specimens): Length of hody of gravid females 4.83—7.93, width 0.190—
0.204 Prostom 0.024 long and 0.018 wide. Length of vestibule including prostom
0.102—0.117, of muscular vesopbagus 0.180—0.375, of glandular cesophagus 1.63—
1.84. Distance of nerve ring 0.120—0.188, of exeretory pore 0.180—0.308, of deirids
0.078--0.081. Tail conical, 0.150—0.231 long, with sharp terminal cuticular spike.
Vulva poste quatorial, 2.00—3.94 from posterior end of body. Muscular vagina
directed posteriorly. Uterus reaching anterorly to end of glandular vesophagus, pos-
teriorly nearly to rectum. Size of mature (larvated) eggs 0.0639—0 045 ¥ 0.021—-0.024;
surface of these eggs smooth.

Comments: —In 1979, Wang et al. (1979} deseribed a new species, R, flangziensis
from Hemiculter leucisculus from China; the original description is rather incomplete.
(Our specimens are noted for somewhat smaller measurements, but in all main featurea
they are in accordance with the description of this species. Since our specimens have
originated from the same host species from the near-liy geographical region, we
congider them to be conspecific with B. jlangziensis.

The morphology of R. jiangriensis iz very close to that of R. longispicula Belouss,
1965 (see Moravec 1975); but in contrast to the latter, /. jiangriensis is characterized
by the substantially smaller length of the left spicule (.28 —0.40 mm versus 0.56—
0.8¢ mm), somewhat different structure of the distal tip of this spicule, length
of the shaft exceeding a half of the left spicule length, by different length ratio of
spicules (I : 3.1—3.6 against ] : 3.7—5.11n R, longispicula) and usually by a somewhat
greater number of subventral preanal papillae in the male (8— 10 pairs versug 6—8
pairs).

R. longispicula is reported by Belouss (1952, 1965} and Roytman (1863) from
several fish species. including Hemiculter leucisculus, from the Soviet Far East;
but it cannot be excluded that the nematodes from H. leucisculus belonged, n the
fact, to K. fiangziensis, According to Moravec (1975), R. longispicula is largely
bound on fishes of the genus Erythroculier, this being also confirmed by the records of
this zpecies from China (Wang et al. 1979). In the hterature, another species,
B, denudafa (Dujardin, 1845), has also been reported from Hemiculter leucisculus
from the Far East (see Dogel and Akhmerov 1959. Wang 1976) but these records
need verification,

2. Rhabdochona (Rhabdochona) vietnamensis sp. n. (Fig. 2)

Hosts: Cranoglenis sinensis (type host) (lam Bagridase) and Rhunogobius hadropterus (fam,
Gobiidae).
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Localization ntestme,

Locality: Red River near Hanoi, Vietnam (date of collection not exactly determmed — m
1960— 1975).

Depasition of spereimens: Tustitute of parasitology, Caechoslovak Academy of Seiences,
Ceskd Budsjoviee, Helin, Coll, No N — 204 (holotype, allotype and paratvpes).

Description: Medium-sized nematodes with smooth cuticle, Prostom funnel-shaped,
thick-walled, with distinct basal teeth; anterior margin of prostom armed with 14

teeth. Wall of vestibule including prostem with dense fine transverse striation.
Glandular oesophagus wide, occupying almost whole width of body. Medium-sized

¥ig. 2. Rhabdochona (Rhabdochona) eietnamensts -p. n. from Cranoglanis sinensts. A — ante-
rior end of male; B — head end of male; (!, D — tal of male, ventral and lateral views; E —
emall spieule; F, G -~ distal tip of large spicule, H — tail tip of male.
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deirids bifurcate, sitvated slightly posterior to mid-length of vestibule. Tail of both
sexcs ending in gsharp euticular spike,

Male (4 specimens from C. sinensis; measurements of holotype in brackets): Length
of body 3.40—5.22 (5.22), maximum width 0.082—0.136 (0.136). Prostom 0.021—
0.024 (0.024) long and 0.018 (0.018) wide. Length of vestibule including prostem
0.054—-0.084 (0.082}, of muscular oesophagus 0.132—-0.240 (0.219), of elandular
oesophagus 0.99—1.43 (1.43); width of glandular oesophagus 0.069—0.086 (0.090).
Nerve ring 0.093—0.147 (0.141), excretory pore (.120—0 180 (0.180), and deirids
0.030—0.060 (0.042). Subventral preanal papillae oceurred mm combinations 5 4 6
or & 4- 6 (8 -+ 6). Additional pair of lateral preanal papillae situated between second
and third (counting from cleacal opening} subventral pairs. Postanal papillae 6 (8)
pairs present, second pair lateral, remaining subventral. Left (large) spicule 0.405—
0.450 (0.450) long, length of its shaft 0.165~-0.210. representing 41 —479, of whole
spicule lengih: distal tip provided with marked spicular cover with cuticular mem-
brane; spicule tip appearing sometimes as being bifurcated. Right (small} spicule
0.084—0.099 (0,099) long, with well developed dorsal barb. Length ratio of spicules
1:4.1—4.8 (1 :4.6). Tail conical, 0.252—0 291 ((.291} long, with sharp cuticular
spike at tip

Female (9 specimens from B, hadropterus;, measurements of allotype in brackets):
Length of body of gravid females 6.53—10.20 (10.20). width 0 1089—0.150 (0.150).
Prestom 0.024—0.027 (0.027) long and 0.021 —0.024 (0.024) wide. Length of vestibule
including prostom ¢.111—(114 (0.111), of muscular oesophagus 0.324--0.345
(0.345), of glandular oesophagus 1.33—1.63 (1.63): width of glandular oesophagus
0.087 —0.090 (.090). Distance of nerve ring 0.168—0.180 (0 180}, of excretory pore
0.228--0.324 (0 324), of deirids 0.087 (0.087). Tail conical, 0.240—0.279 (0 279)
long, with sharp terminal cuticular spike. Vulva postesmatorial, 2 34 —4 .83 (4 83)
from posterior end of body. Muscular vagina directed anteriorly. Size of mature
(larvated) eggs 0.030 —0.42 x 0.021--0.021 {0.039 -0.042 x 0.024), width of
their wall 0.003; surface of these egg» smooth

Comments: Altogether 5 males and 49 juvenile females from €. sinensis and
male, 9 gravid females and 30 juvenile females from R. hadropterus were obtained.
The single male from the latter host species was 5.48 mm long and its left and right
spicules measured 0.399 mm (shaft 0.201 mm) and 0.090 mm, respectively; in contrast
to the males from C. sinensts, this specimen possessed 7 subventral preanal papillae
on one side and 8 papillae on the other side of body which can be considered as in-
traspecific variabibty,

At present the genus Rhabdochona meludes a total of 81 species (see Moravec
and Coy Otero 1987 and Wang 1986). If the species belonging to the subgenus
Rhabdochona in the conception of Moravece (1975) are taken into account, and
namely the species of the morphological group noted for the presence of nonfilamented
oggs, then R. vietnamensis sp. n. appears to be most similar to the palaearctic species
R. denudnie (Dujardin, 1845). R. longispicula Belouss, 1965, K. phorini Moravec,
1968, R. synechogobil Wang, 1976, R. jiangxiensis Wang, Zhao, Wang et Zhang, 1879,
B. nemacheili Wang, 1986, and K. fujianensis Wang, 1986; other species belonging

Fig. 3 Rhabldorhona (Rhabdochona) hakyr sp. n. from Cranoglanis snensie. A C - head
end of gravid female, lateral, dorsoventral and apreal views; 13 — region of glandular oesophagus
of voung female;: B demnd; ¥~ tail tip of female, G — tail fip of male H, T - mature rgm,
J — distal tip of large spricute, K - talof female, L~ small spioulo, M, N — posterior end
of male, lateral and ventral views.
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to this morphological group differ markedly in the size of the left spicule. number
of anterior teoth in the prostom. conspicuously large deirids and some vther features.
From E. denudata and R. phocini R. vielnamensis sp. n. marked!y differs in the shape
of the distal tip of the lefi ‘\Pi{‘lli(‘ ahsence of the gelatinous eﬁatjng on eggs, and in
the shape of the prostom which is distinely more elongate in the two first named
species. From R. syrechogobii it can be distinguished by the shape of the female tail
tip which is rounded, without a euticular spike. in R, synechogobii. B. longispicula
differs from R. vietnamiensis sp. n. by the absence of basal teeth in the prostom, by
conspicuously longer left spienle and by a different shape of the distal tip of this
spicule, whereas K. jlangriensiz can be distinguished from R. vielnamensis sp. n.
by the absence of hasal teeth in the prostom, relatively longer shaft of the lets epicule
excecding a half of the whole length of this spicule, by the shape of the distal end
of the left spicule and usually also by less numerous subventral preanal papillae in the
male (5-—6 pairs, exceptionally up to 8 pairs, versus 8 —10 pairs in K. jiangriensis),
In contrast to B. vietramensis sp. 0., K. nemacheili does not possess basal teeth in the
prostom. while E. fujianensis can be distinguished mainly by the absence of a dorsal
barb on the right spicule.

Cranoglanis sinensis has been established as the type host of this species, because
more males were obtained from this host; this new Rhabdochona species can be
diagnosed on the basis of males. Tt appears, however, that the primary host of
R. vietnamensis sp. n. is Rhinogobius hadropterus in which also gravid females of thiy
nematode were found, whereas C. sinensis is probably only the so called posteyclic
host.

3. Rhabdockona (Rhabdochona } hakyi sp. n. (Fig. 3)

Hosts: Craneglunis sinensis (type host) (fam, Bagridae), Hemdbagrus elongatus {Bagridac) nnd
thpmnosiomns lepturits (Cyprinidae): nongravid and jusvenile females also i Arins sinensis
(Arudae), Bayarins bagarius (Sisoridac), and Rhinogabins hadropterus (Gobudae).

Localization: intestine,

Localhity: R-d River near Hanoi, Vietnam (date of eolleetion not exnetly determuned — m
860~ 1975).

Depomition of speeimens: Institute of Parasitology, Czechoslovale Acadeiny of Seicnees,
Cosled Budijoviee, Helm. Coll. No. N — 203 (holotypo, allotype and paratvpes).

Description: Medium-sized nematodes with smooth cuticle. Mouth roughly
hexagonal, Two fairly large lateral amphids and four small. submedian cephalic
papillac present. Prostom oval-shaped. thick-walled. with distinet basal teeth;
anterior margin of prostom armed with 14 teeth. Wall of vestibule including prostom
with fine transverse striation. Medium-sized deirids bifurcate. located near mid-
length of vestibule or anterior to if. Tail of both sexes ending in sharp cuticular
spike.

Male (5 specimens; measurements of holotype in brackets): Length of body
6.66—9.79 (9.79), maximuwm width 0.109—-0.163 (0.163). Prostom 0.024--0.030
(0.030) long and 0.021 —0.027 (0.024) wide. Length of vestibule including prostom
(.126 -0.156 (0.153), of muscular oesophagus 0.294—0.485 {0.438), of glandular
oesopha,gu% 1.33—2.08 (1.79); width of glandular cesophagus 0. (}40—0 054 (0.064).
Nerve ring 0.174—0.233 (0.201), excretory pore 0.225—0.285 ((.273) from anterior
extremity. Subventral preanal papillae occurred in following combinations: 8 4+ 9
and 9 4 10 (9 + 10). Additional pair of lateral preanal papillae situated between
second and third (counting from cloacal opening) subventral pairs. Postanal papillae:
6 (6) pairs present, second pair lateral, remaining subventral. Left (large} spicule
0.609—0.654 (0.654) long, length of its shaft 0.300-0.345 (0.300), representing
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46—49 (46) %, of whole spioule length; distal tip lanceolate, of rather complicated
structure, provided with small cuticular membrane. Right (small} spicule 0.129—0.150
(0.132) long, with well developed darsal harb. Length ratio of spicules 1@ 4.5—5.0
(1 : 5.0, Tail conical, 0.315—0.450 (11.339) long. with sharp cuticular spike at tip.
¥emale (8 specimens; measurements of allotvpe in brackets): Length of gravid
female 8.75—17.97(8.76), maximuwm width 0,163 —0.245 {11163}, Prostom 0.030-—-0.036
(0.030) long and (.021--0.030 (0.024) wide. Length of vestibule inchuding prostom
(1.000—0.186 {0.132}, of muscular oesophagus 0.300—0.525 ((1L.300). of glandular
oesophagus 1.22—2.15 (1.22); width of glandular cesophagus 0.063—0.073 (0.063).
Distance of nerve ring 0.195—0.252 {(0.195), of excretory pore (1210 —0.300 (0.261),
of deirids 0.069—0.087 (0.075). Tail conical. 1.204 —0.381 (0.231) long. with sharp
terminal cuticular spike. Vulva postenquatorial, 4.26—802 from posterior end of
body. Muscular vagina directed posteriorly. Size of mature (larvated) eggs
0.036—0.042 x 0.02]1 -0.024 (0.039—0.042 x 0.021 —0.024). their wall 0.003 (0.003)
thick; surface of mature eggs provided with verv fine, irregular, flock-like coating.
Comments: — Altogether 3 mature males and 3 juvenile males undergoing the
last moult (body length 4.86—8.70 mm. width 0.082—0.150 mm. length of left
spicule 0.525—0.609 mm, of right spicule 0.120—0.126 mm). and 8 gravid and
28 juvenile females were obtained from C. sinensi¢, 1 male and 18 young females
(one of them with immature eggs) from H. elongatus, 25 nongravid and juvenile
females from A. sinensis, 1 nongravid female from B, bagarius, 2 mature and 4 im-
mature males and 2 gravid and 7 juvenile females from C. lepturus, and 10 juvenile
females from K. hadropterus. A relatively high percentage of juvenile forms from
giluriform fishes suggests that the cyprinid Gymnostomus lepturus is probably the
abligate host for this nematode species. whereas the catfishes and other fish species
are only its facultative (paradefinitive or posteyelic) hosts.

1t has heen mentioned with the feraging species that the genus Rhabdochonma includes
81 species at the present time. Of them. by the size of spicules, structure of the head
end, shape of the tail and the character of eggs, R. hakyi sp. n. is most similar to the
palaearctic species K. oreini Hst. 1933, R. tridentigeris Yamaguti, 1941, R. lon-
gispicula Bellous, 1965, R. wuyensis Wang, 1981, and R. fujinnensis Wang, 1986, all
these being described from freshwater tishes from eastern Asia (Japan, China, USSR).
Tn contrast to R. hakyi sp. n,, B. oreini and R. tridentigeris ave characterized by more
numerous lateral preanal papillae in the male (2—3 pairs versus 1 pair in R. hakyi
sp. n.) and different numbers (8 or 12 against 14) of anterior teeth in the prostom.
R. hakyi sp. n. differs from R. longispicula mainly in the presence of basal teeth
in the prostom. a distinctly shorter glandular oesophagus (1.2—2.2 mm against
3.1—5.2 mm) and by the shape of the distal tip of the left spicule (see Moravec
1975); from R. fujianensis it differs in possessing a dorsal barb on the right spicule,
In none of the four named species the mature eggs are provided with irregular
gelatinons coatings as in R. hakyi sp. n.

Due to the insufficient deseription of B. wuyensiz and becanse the type specimens
of this species were not provided to study, a comparison of this species with R. hakyi
gp. n. is rather problematic. In comparison with R. hakyi sp. n., K. wuyensis is
characterized by smaller body measurements (length of males 5.3 mm, that of non-
gravid females 4.0—4.2 mm) and, according to the original drawing of the male, by
a relatively longer shaft of the left spicule. representing 599, of the whole spicule
length, this being only 46499 in R. halkyi sp. n. A dorsal barb is lacking on the
right spicule of B. wuyensis, while it is well developed on that of B. kakyi sp. n. From
both the foregoing species (R. jinngriensis and K. vietnaniensis sp. n.). R. hakyt sp. n.
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distincly differs in possessing a conspicuously longer left spicule with different
structure of its distal tip, by the narrower glandular oesophagus. by far not filling
up the whole width of the body as in these two species, by greater body measurements,
and from R. jiangriensis also by the presence of hasal teeth in the prostom.
Etymology: This species has been named in honour of Dr. Ha Ky, Hanoi, Vietnam,
who contributed greatly to the knowledge of helminths parasitizing North Vietnamese
freshw ater fishes.

4. Rhabdockona ( Rhabdockona) sp. 1

Hoat: Sgualistarbus curcfenduy (tamn, Cyproimdac),
Loralization: intestine,

Description of female (2 specimens): Budy length of gravid females 5.06—5.80,
width 0.109—0.190. Prostom funnel-shaped. 0.018—0.027 long and 0.012—0.021
wide, without hasal teeth; anterior teeth 14 in number. Vestibule including prostom
0.081—0.105 long: length of muscular oesophagus 0.147—0.270, of glandular cesopha-
gus 1.42—2.11; width of latter 0.060 —0.15(1. Nerve ring 0.120—0.165. excretory
pore 0.192-0.240, and bifurcate deirids 0.039 from anterior end of body. Tail
conical, 0.150—0.324 long, with sharp cuticular spike at tip. Vulva 2.11-2.72
from posterior extremity, Mature eggs smooth, size 0.039—0.042 x 0.021—0.024.
Comments:. By their morphology, these nematodes are very similar to R. jiany-
ziensis and probably belong to this species. However, since no males were available
in our material. we are designating them as Rhabdochona sp. only.

5. Rhabdochona ( Rhabdochona} sp. 2 juv.

Hosv: Meyriobramer terminndis s Ciprlidnes moliorctfy {tam Cvprinoaas),

Localizat von: mtestine,

Comments: -Forty juvenile nematade specimens, representing prabably the fourth-
-stage larvae and very young females. were recovered from this fish host, The length
of the body of these nematodes was 3.71—5.78 mm. their maximum width
0.122—0.176 mm; their prostom was always with basal tecth. the glandular cesopha-
gus occupied the whole width of the body and the tail was conical, with a sharp
cuticular spike at its tip,

These nematedes are probably conspecific with £. vietrenmensis sp. n. or B, jiung-
ztensis. 1t may well be that Megalobramu terminalis is an unsuitable host for these
nematodes in which they cannot attain maturity. Additional tvo specimens (gravid
female and male fourth - stage Jarva) of same type were recorded from C. nuolitore lle.

6. Rhal.dockona (Globockonoides) squalicbarbus sp. n. (Fig. 4)

Host: Squaliobarbus curricuins (fam. Cyprimdac).

Loecalization: intestine,

Locality: Red River near Hauol, Vietnam (dare of collection not exactly determined - m
1960 1475)

Deposition of speermens: Institute of Para~uology, Czechoslovak Academy of Seiences,
vaké Budijoviee, Hetm. (oll, No, N - 203 (holotype, allotype and paratypes).

Description: Medium-sized nematodes with fine transverse striation of cuticle.

Wide lateral alae present, extending approximately from nerve ring level up to

anterior part of tail in females and to preanal papillae level in males, being widest

in postoesophageal region. Mounth approximately of hexagonal shape. Two fairly

large lateral amphids and four small, submedian cephalic papillae present. Rim of

oral opening appearing to bear additional six minute papillae. Prostom small, barrel-
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Fig. 4. Rivwbdorhona (lobochonoides} squalioburbi sp. n. A — snterior end of gravid female,
dorsal view, B, C — head end of female, lateral and apieal view; 1) — tail of gravid female,
E, T — tail tiyr of fermale; G - small spicule; H — distal uip of large spacule, 1, T — posterior

end of mals, lateral and ventral views; K — ta.d of young female; L. — mature egg; M — tar
t1p of male.
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.shaped, with distinct basal teeth; 6 anterior teeth of equal size present, of which
4 (2 |- 2) lateral, 1 dorsal, and 1 ventral. Vestibule relatively long. Minute deirids
simple, located approximately at mid-length of vestibule,

Male (6 specimens; measurements of holotype in brackets): Length of body 3.40—5.20
(5.07), maximum width 0068—0.122 (0.109). Maximum width of lateral allae
0.016—0.024 (0.021). Prostom measuring 0.015—0.018 (0.018) in length and
0.000—0.015 (0.012} in width. Vestibule mcloding prostom 0.087 -0.132 (0.099)
long, muscular oesophagus 0.147 —0.201 (0.18%), glandular vesophagus 0.467—0.748
(0.721). Distance of deirids from anterior extremuty 0.060—0.087 (0.072}, of nerve
ring 0.108—0 168 (0.147), of excretory pore 0 186--0.233 (0.201). Preanal papillae:
6 pairs of subventral and I pair of lateral papillae: latter papillae located between
second and third subventral pairs (counting from cloaca). Of 6 pairs of postanal
papllae, & pawrs subventral and I pair Jateral located at level of first subventral pair;
third subventral pair distinetly larger than those of remaining pairs. Area rugosa
absent Left (large) spicule (462—0.561 (0.543) long. length of its shaft 0.240—0.291
(0.279}. representing 48—57 (51) °, of whole spicule length; distal tip of this spicule
ventrally distended. Raght (small) spicule measuring 0.090—0.114 (0.114}), with
parbed distal end. Length ratio of spieules 1 :4.8—6.2 (1:48). Tail comcal,
0.114-0.195 (0.135) long. with rounded tip.

Female (B specimens; measurements of allotype in brackets) Body of gravid female
5.26—10.91 (1091), maximum width 0082—0.177 (0.177). Maximum width of
lateral alla 0.018 — (1033 (0.030). Prostom 0.018—.021 (0.021) long and 0.015—0.018
(0.018) wide. Length of vestibule including prostom 0.096 - 0.120 (0.114), of muscular
oesophagus 0.159—(.213 ((¢.218), of glandular vesophagus in allotype (G.748); major
part of glandular vesophagus overlapped by greatly developed anterior ovary and,
therefore, ill-visible, Derids situated 0.037 —0.069 (0.069) from anterior extremity,
distance of nerve ring 0.141—0.177 (0.177). of excretory pore (.201 (—) in specimen
with body length 9 17. Tail conieal, 0.105--.171 (0.171) long. 1ts tip bluntly conical,
without any processes. Vulva postequatortal, 2 46—5.77 (6.77) from pousterior ex-
tremity. Vagina muscular, directed posteriorly. forming distinet ovijector. Uterus
amphidelphic, contaiming very numerous eggs. occupying mostly whole width of
body. Anterior ovary reaching level of anterior end of glandular oesophagus. Mature
(larvated) eggs oval, smooth, without filaments or Hloats; their size 0.039—0.045 x
®x 0.021—-0.029 (0.039—0.042 % 0.024—0.029); egg wall 0.003 (0.003) thick.
Comments: — The morphology of this species 15 very similarto that of B. coronacauda
Belouss. 1865, which was the only member of the subgenus Globochonaides Moravec,
1975. R. coronacauda was originally described by Belouss (1965) from several
species of eyprinids and some other fish species {Erythroculter, Culter, Parabramis,
Hemibarbus, Leuciscus, Salmo, Hypomesus, Esor) from the Soviet Far East (Primorsk
Territory); later Moravec et al. {1981) found this species in Opsariichthys uncirostris
in Japan (Honshu) and carried out its redescription based on this new material,
Undoubtediy, also the nematodes from Erythroculter mongolicus. Purabramis
pekinensis and Culter erythropterus reported errcneously as R. chodukini Osmanov,
1957 from China {see Chen 1973) belonged to R. coranarauda; it is indicated by both
the morphology and measurements of these nematodes (. chodukini differs from
R. coronmcanda in many important features — see Moravec 1975) and their hosts,
because all the three named species of fishes are known to be the hosts of E. corona-
cauda in the USSR {Belouss 1963)

In spite of a considerable similarity of K. squaliobarbi sp. n. to R. coronucruda,
particularly as to the structure of the head end of body, presence of lateral allae,
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structure of spicules and the number. type and distribution of candal papillae in the
male, there are striking differences between them. making it necessary to consider
the nematodes from SNyualiobarbus curriculus an independent species, R. squaliobarbi
sp. n. markedly differs from R, eoronacauda in the absence of a crown-like formation
at the female tail tip, the substantially longer left spicule (0.46--0.56 mm versus
0.30—0 32 mm). and the greater size of the hody, this being remarkable especially
in grand females (5.3—10.9 mm versus 56— mm m R. coronacauds). Inter-
speafic differences probably exist also in the numbers of anterior teeth in the prostom:
Moravec et al. (1981) reported 8 teeth in the Japanese specimens of B. coronacoude.
whereas there are § teeth present in B, squaliobarbi sp. n.; bhut only 6 teeth were also
found in the prostom of the R. coronacauda specimens from China (erroneously
assigned to K, chodukini — ses the foregoing text) (see Chen 1973, Pl CX, Fig. 19).
Therefore in order that the significance of this feature might be judged. it would
be desirable to study up more numerous materials of both these species, preferably
with the use of the scanning electron mieroscopy.

Etymology. The specific name of R. squaliobarbi sp. n. is derived from the generic
name of ita fish host (Sgualiobarbus).

The general morphology of R. squaliobarbi sp. n. corresponds to the diagnosis of
the subgenus Globochonoides Moravee, 1975, the only exception being a somewhat
smaller number of anterior teeth in the prostom. From these reason we suggest to
maodify the subgeneric diagnosis as follows:

Subgenus HFlobochonoides Moravee, 1975

Diagnosis: Rhabdochona; prostom provided with 6 or 8 anterior testh; basal teeth
present; wide lateral allae starting below derids and extending along almost whole
body length: deinids simple. weakly developed; female tail tip bluntly conical to
rounded,. with or without a crown of minute tooth-like processes; male tail rounded;
mature eggs smooth.

Type species: B (.} corenacaude Belouss, 1965

7. Rhabdochora (Globochonoides) sp. 8 juv.

Howt: Megalobrama termanales (fam. ('vprnndae).
Localization: intestime.

Comments: — Six juventle specimens of this subgenus were found in M. lterminalis
in ‘a mixed infection with Rhabdochona sp. 2; their morphology was distinctly
different from that of the latter species. Their body was only 1.84—2.01 mm long
and 0.054 mm wide. Two very narrow lateral allae extended along the body. The
prostom was indistinct. The tail tip was rounded. only in one specimen (probably the
third-stage larva) it was provided by several minute mucrons.

It is possible that these nematodes belong to R, squaliobarbi sp. n. M. terminalia
ig apparently an unsuitable host for this spectes and, therefore, the nematodes cannot
mature in 1t.

Fam. Physalopteridae (Railliet, 1893. subfam.) Leiper. 1908

8. Proleptinae gen. sp. — larvae (Fig. 5 A—E)

Hosts: Clarias juscus {fam Clanidac}, Ophicephalus macidatus (Tam, Chanmdae), Megalebrama
Aoffmans (Cyprimdae), and a “sifurid fish”.

Localizatron: abdomunal egs iy,

Desgcription (10 specimens): Larvae encapsulated by connoeetive tissue. Body

whitish, 7.36—10.19 Jong and 0.340—0.394 wide. Cuticle with fine longitudinal
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gtriation. Head end rounded, with two feebly outlined lips, each of them being
provided with terminal tooth and two mouth papillae; four cephalic papillae present.
Oesophagus distinctly divided into anterior muscular and posterior glandular parts;
length of muscular oesophagus 0.216—0.264, width 0.036 —0.042; length of glandular
oesophagus 1.09—1.54, width 0.114—0.162. Intestine straight, Nerve ring encircling
muscular oesophagus at its posterior end, 0.222—0.243 from anterior extremity.
Peirids small. located .330—0.394 from anterior extremity; excretory pore situated
appmximately atlevel of deirid~. 0 367 — 0,392 from anterior end. Rectum transparent
tube, small unicellular rectal gland- present. Tail conieal, 0.204 -0.261 long, with
pointed tip.

Comments: — Since the various genera of the subfamily Proleptinae differ from
one another mostly in characters which are found in adults only (situation of the

02 mm

02 mm

Fig. 5. A —E — Proleptinar gen. sp. — larv. (4, B — antertor end of body, lateral and dorse-
ventral views: C, D — head end, lateral and domoventral views; E — tal); ¥ — G - Gne-
thostoma hispdum Fedtschenko, 1872 — larva [F — bead end. G — general view ).
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vulva, type of spicules) (ses Chaband 1975), the generic identification of these
larvae couid not be estabhshed. Morphologically they may belong to the genera
Proleprus Dinjardin, 1843, Paralepius Wu, 1927 or Heliconema Travassos, 1919;
freshwater memhers of these are known largely from fishes of the Oriental Region.
Similar larvae were described hy Moravee and Amin (1978) from the ahdeminal
cavity of Burilius vagra from Afghanistan (R. Indus basin). Adults are probably
parasitic in some predatory tshes (e . Ophicephalus, Mastacembelus).

Fam. Gnathostomatidae Railliet, 1895
9. Gnathostomn rispidum Fedtschenko, 1872 — larva (Fig. 5 F.(})

Haost Oplucephaiug mmeadofue (fam Channdae).
Loealization ot temmamed,

Deseription (1 stained specimen): Body plump, 2.31 long and 0.394 wide. Length
of head bulb 0.084, its width 0.150. this being armed with four transverse rows of
hooks: each row consisting of 32—37 hooks increasing gradually in size posteriorly.
Length of hooks ineludmg their hroad basal parts 0.006 in first row, 0 009 in second
row, 0,012 in thurd row. and 0.015 in fourth row; conical part of hook in last row
0.003 long. Cuticie on anterior half of budy finely striated. bearing numerous trans-
verse Tows of tiny spines diminishing graduoally 1n posterior direction. Qesephagus
0.612 long and (.150 wide. Four lemniscus-like organs, 0.354 long and (1060 wide,
extending along anterior half of vesophagus. Intestine straight, wide. Anal opening
terminal. Length of rectum 0.084; rectal glands present,
Comments: -The morphology of the only available larva, particularly the charac-
ter and the number of hooks on its head bull, corresponds to the description of the
larvae of @. hispidum (se¢ lvashkin and Khromova 1976). The adults of this
species are parasitic mainly in the stomach of wild boars and domestic pigs. The
tntermediate hosts of G. kispidum are copepads, while various species of fishes,
amphibians, reptiles, birds and mammals serve as its paratenic hostz, This species
has been reported from Vietnam e. g. by Le-Yan-Hoa et al. (1965) from pigs.
Larvae of another congeneric spacies, G. spinigerum Owen. 1836. have often been
reported from fishes of the genus Ophicephalus from Thailand, China and Japan;
it parasitizes as adults mainly beasts of prey, sometimes it is recorded even from man.
However, the larvae of G. spinigerum differ from those of G. hispidum in a greater
pumber (more than 403 of hooks in the transverse rows on the head bulb (see lvash-
kin and Khromova 1976).
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Abstract Average body weght of adult females of Microtus arvalis (Pall.) of wudentficd
agp was 18.2%, hugher at tlie tune of the spring- and summer peak of the population eyele that
1t was at the start of the nerease phase; the merease i average body weight of the male was
withun the range of 38.8 and 39.2°9;. However, these ehanges i body woight eould be eonfirmed
for the eurront year and the overwintered males only when we analyzed the weight of ndi-
viduals of a known age. We diseussed chstortions of an evaluation of cumulative samples made
without knowledge of age strusture eio., and deseribod seasonal ehanges m the weight of the
mndividual eshorts.

INTRODUOCTION

The relationship between an increase in both body weight and length of Arvi-
colidae and an increase in their population density was first pointed out by Chitty
(1952] in his study on Mierotus agrestis. Later, the phenomenon was ob<erved and
desciibed by many authors {or <pecies in which cyclie changes occur in their popu-
lation density, for example by Zimmermann (1955). Stein (1957) and Pykal
(198L) for M, arvalis, Chitty et Chitty (1962) and Newson ot Clutty (1962)
for M. agrestis, Kalela (1957) for Clethrionomys refocanus, Krehs (1966, 1979),
Krebs et al. (1973, 1976}, Boonstra ¢t Krebs (1979), Keller et Krebs (1970)
and Beacham (1980) for American species of the genus Microtus. Krebs et
Myers (1974) regarded the phenomenon as on of the most definitely formed phenom-
ena in eyclically changing populations of voles and lemmings.

It also became known that changes in body weight due to growth was groatly
influenced by the date of birth of the animal and thus also by the different con-
ditions of life during the individual seasons, This explained a clearly seasanal oscil-
lation in the body weight of Arvicolidae within the framework of the individual
cohortes (see e.g detailed reports by Schwartz et al. 1964, Zejda 1971, labora-
tory resulis by Pokrov.kiy et Bolshakov 19798, a.0.).

The present study presents the result of an analy~is of the mentioned changes
in body weight within the course of a three-year population ¢ycle of M. arvalis in
the area of 8-Bohemia (at about 4970615 —49°03’45" northern latitude, 14°18745"
to 14°20'45" eastern longitude) based on knowledge of its reproduction dynamies
and age structure. The »tudv was designed to obtain complementary data on the
cha,nges in body weight of Arvicolidae from the mid- geographical latitudes of its
arez of distribution in which cyclie changes oceur in their population density.

MATERIALS AND METHODN

Weight changes were evaluated in 2168 specimens out of a total of 2697 speciruens eaptured
with snap-traps from which all damaged specimens had been removed. Of these, their ap-
proximate age could be established fur 887 speeimens using Hlavaé’s (1979) modification of
a method suggested by Lord (1959).
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The snumals were trapped in intervals of about one month from 1979— 1981 in the area of
the Zbudovskd blata at 15 km NW of Ceske Budéjoviee in 8-Bohemia, uming the common type
of snap-traps i grassland areas. Information on the orgm of the material, trappmg and treat-
ment 18 available from earlier papers (Moravec 1982, 1983), The weight of M. ervalia was
deterruned to an accuraey of 05 g, that of gravid females was eonditioned as suggested by
Zejda {1968) with knowledge of & certamn inaccuracy. The changes in the weight of the adults
of both sexes were evaluated on the level of the population during the population eyeles. Adult
ammals were determined by meany of standard eriters which means that as adults were re-
arded all overwintered speeimens, all sexually mature speeimens during the reproductive
period {(all males with testes higger than 8.4 x 6.0 mm (Pelikdn 1959), all evidently grawvid
or postpartum females), and after the reproductive period all males with regressed testes, all
females with uterne spots and &a open symphy-i-.

In order to evaluate seasonsl changes ;n body weight, ammals of a known age were arranged
each year to five age groups (cohorts C1—C5) un 1the basi of their approximate date of arth,
gprmg cohort — C1 thorn w March and April)

Early summer cchort — 02 (May nnd June)

Summer ¢ohort — C3 (July and August)

Auntumn cohort — C4 (Reptembor, Qetober, first half of November)
winter cohort - U5 (second hslf of November to end of February).
We ohiained larger <amples by joiming the two ~oxes i all echorts,

RESULTS
Common trends in weicht changes during the population cycle

Basing on the calculated hectare density, the individual phases of the population
cyele of M. arvalis could be determined:

Phase of low dengity — 1979
Increase phase — 1980
Peak phase — 1981.

Table 1 surveys average body weight of both adult and subadult specimens of
M, grealis. In 1979, body weight of the animals was in general remarkably low in
gpite of the small numher of trapped specimens (n = 21). The situation during the
following two phases (increase- and peak phase) was clearly illustrated by a large
number of specimens captured in June and October 1980 and 1981 (Table 1, Fig. 1),

In June 1981, the adult female. regardless of age, was on the average 5.3 g heavier
(346 g, n = 351} than in June 1980 (29.3 g. n = 28). i.e., an increase of 18,29
(P <€ 0.01), and 4.6 g heavier than in October 1980 (30.0 g, n = 89), i.e. an in-
erease of 15.3%, (P <« 0.01). However, differences in average values for June 1980
and Octoher 1980 were not significant. and hardly no difference occurred between
October values for 1980 and 1981 (1.0%).

The increase in average body weight of a cumulative sample of adult males was
more marked in the peak phase. In May and June 1981. the weight of the animals
was 36.6 (n = 7) and 41.9g (n = 66) respectively. i.e., 10.2 and 11.8 g (38.8 and
30.29)) higher than in May and June 1980 (26.3g, n = 8 and 30.1g, n = 14)
(P < 0.01). When compared with October 1980 (31.5g. n = 21), the June males
(1981) weighed 6.8 g (22.6%;) more {P < 0.01). However, a statistically significant
difference was found between average weight for June 1980 and October 1980
(P < 0.01). Tn 1981, weight declined hetween June and October, similar to that of
tile females; this was attributable mainly to an early termination of the reprodduc-
tion period (about July 1981).

‘Data on subadult specimens (Table 1, Fig. 1) were intended to illustrate the
situation which reflected more or less the momentary state influenced by the age
compaosition.
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The weight of the males differed greatly from that of the females during the time
of our study. For example, the weight of a male from a sample from October 1980
surpassed the average fomale weight by 16.7%;. in June 1981 by 21.4%,, in October
by 7.8%,. The same occurred with the subadults. In & sample from October 1980
subadult males weighed 17.5%, more than subadult females, in June 1981 1.2,
in October 1981 6.8%,.

Ml ods [ Javg, [Isange Wsands

Y1 X. ¥i. X.
1986 1981

Fig. 1. Average weight of aduit (AD) and subadult (SAD) specimens of Microtus arvelis of
June and Ooctober samples in 1980 and 1981.

Changes in weight of the individual cohorts during
the population cyecle

Data on average body weight of the individual coborts of M. arvalis, and their
relative representation in the population during the study period, are shown in
Table 2a, b. Because we divided our material of specimens of a known age into
cohorts and arranged these in accord with the individual trapping dates. the samples
were not large enough for an in-depth analysis and could be used in some cases only
with the knowledge that inaccuracies may occur.

When comparing average weight of members of the individual cohorts in the
first year of lile, a statistical difference between the increase- and the peak phase
of the papulation cycle could not be confirmed. Even when analyzing adult speci-
meng only (in 1980, reproduction started at about the end of February, in 1981 in
mid-March)}, average weight values for cohort Ct 1980 and cohort Cl 1981 deter-
mined in June samples were not significantly different (33.2¢, n =- 7. 34.9¢g n =
== 42; P % (.05). The weight of members of the younger cohorts (C2—C3) for which
a large material was available, could not be compared for their low age. and the
absence of material for & period hetween July and August 1981, Similar to this
situation was that observed in a sample of adult females of cohort C1 from Junc
1980, 1981 (1980: x— X 335¢g, n=6; 1981: x = 33.7g, n=138; P > 0.05). An
unremarkable, but statistically significant difference was reported for males of
identical cohorts from May and June {1980: x .- 24.9g, n = 6; 198]: x = 36.5 ¢,
n=6; P < 0.0l).

The considerable reduction in the weight of specimens of the individual cohorts
in the October sample 1981 conld be used only in a comparison of the rate of weight
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Tab. 1. Total absolute weights (W) and average weight (X = g) of adull (AD) v
and subadult (SAD) specimeny of Microtus arvalis in the years 1979— 1981 :

MONTH AD 29 AD 33 SAD ¢ $AD 33
N W g N W = N oW F N W %
1978 ML 0 a 0 1 136 188 0 0 0 06 04 @
IVv. 2 310 155 1 180 190 0 o0 6 0 0 o
V. 1 175 175 0 0 6o 0 0 0 0 0 ¢
27 12 AR TR 35 (D 170 SN SN SN (Y’ SN NN NN S B
X. 1 29 2098 o 0 O 0 0 06 % 289 145
Xt L 127 177 1 196 190 1 144 140 6 0 0
XIT. 4 829 207 2 439 2L8 2 346 173 1 177 177
1980 I 3 533 179 2 380 190 0 0 0 0 0 0
Iv. ¢ 6 4 2 503 252 0 0 6 0 o 0
V. 4 944 263 8 2102 263 2 202 101 1  10.0 10.0
VI 2% K192 203 14 4316 301 T 676 87 10 1545 154
VII. 6 1415 236 4 1462 366 1 9.2 9.2 4 583 14.6
VIII. 30 9033 301 2 630 320 14 1684 120 290 4328 14.9
IX. 25 7537 300 7 2191 313 Il 1607 146 30 4957 16.5
X, 8% 26733 300 21 736.3 351 76 1047.6 13.8 117 18040 16.2
XL 4 1121 288 0 @ 0 17 2865 169 15 2497 16.6

XIi, 8 668 209 4 186 2607 22 3403 1656 23 3755 163

1981 1L 2 4115 187 38 7320 2000 0 0 0 0 1] ]
ITT. 23 4437 193 36 853.0 23.7 0 0 0 0 0 o

Iv. 12 2877 240 7 2555 3656 6 8.3 126 12 1860 15.5

V. 8 2386 298 T 2555 IS5 6 850 170 1 1.6 115

VI 351 120338 346 66 276565 410 73 11165 153 87 13465 156.5

VIIL. 12 32646 272 2 625 313 14 2085 149 14 2125 152

X. 150 45565 304 19 62306 328 233 41245 177 311 58090.0 180

loss with that of the pertinent cohorts sampled in October 1980. The loss of weight
of C1 1981 in the first year of life (24.1 g, n = 67) was 28.5% (Cl 1980: 33.7 g,
n == 5; P < 001), C2 1981 (204 g, n = 89) 36.3% (C2 1980: 320, n=24; P <
<€ 0.01), C3 1981 (17.7g n = 71} 14.5% (C3 1980: 20.7g, n = 20.7g. n = 69;
P « 0.01). A statistically not significant difference oceurred between cohorts (4
1981 and C4 1980+ (16.6 g, n = 18; 14.5 g, n = 33}, In this ¢connection, we should
be to point out a sample from October 1981 with a remarkable difference between
cohorts C1 1981 and even C2 1981, of which several females only had just become
sexually mature, and overwintered cohorts C1—C5 1980 (see changes in weight
from July to October. Table 2b). Although the reproduction period terminated for
all cohorts in July 1881, there was a relatively smaller loss of weight in CI—C5 1980.

Seasonal changes in weight in terms of age groups

The most complete results were ohtained from materials collected in 1980, 1981
(Table 2, Fig. 2). Owing to a low density. the first members of cohort C1 1980 were
recovered from the samples at the beginning of May, when the age of the specimens
was two months which sccounted for their high average weight (214 g, n = 9).
In the following sample, their weight was 32.2 g (n — 8). Data on weight values
_ohta.ined either from a small material or from the net weight of orcasionally trapped
Individuals (not joined in Fig. 2) suggested that the changes were similar to those
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recorded for the early summer cohort C2 1980 composed a sufficiently large number
of specimens. As the members of cohort C2 1980 matured sexually (Table 3), their
average hody weight increased from June 1980 (13.1 g, n = 3) to the end of August
1980 (Maximum weight 33.5g, n = 7). A decline in average weight of this cohort
occurred gradually from August to October (32.0 g, n = 24). The rate of decrease
in weight increased greatly in the following montha. Members of C2 1980 attained
their minimum weight in February 1981 (19.6 g, n = 11). When compared with
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Fig. 3. Averags weight of individual cohorta (CL —C3) of Microtus arvalis in the years 1979 —1951.

Tab. 2a, h. Average weight (X = g) of individual cohorts (C1—CB; 24 + 29)
in population of Microtus arvalis in the vears 197901981

MONTH IN 1978 COHORTS 1979 COHORTS

X003 N ¢4 N xCI N RC2 N 203 N (4 N 06 N

1979 TIT. 1 — 1358 1 — - — — —

V. 2 158 1 148 1 - — - - —

V. 1 _ 176 1 ~— — — - —

VIII. 1 — —_ 150 1 — — - —_

X. 3 — — - 202 2 0.4 1 -

XI. 7 - — - 177 1 20,0 6 —
XIIL. 3 — - — - 219 2 — 15.5 1
1980 IT. 3 - — - — — 18.7 2 150 1
Iv. 2 - — - 280 1 - — 223 1

V. 11 — - — — 0.0 1 322 1 -
YI. 13 - - — 389 1 — - 318 1

VIL 13 — — — - = e S

YIIL. 44 - — — — — e =l

IX. 59 - —_ - - - —_ —

x. 135 - - 330 1 410 1 —_ —_ —_

XI. 30 — - - — - — -

XII. 48— - - - - —
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180 4. mexus! maturation {9, of indwidual echorta (C1—C4) in the first year of their life

COHORTH Cl ce C3 4
MONTH
35 £ 34 Y ad g% 33 27
1940 V. 3 67 = = _ = =X =]
Vi Y 144y 1] /0 — — — -
Vaf 1) - 100 100 0 83 —
MVILL — 1 100 1wy { 44 — -
i~ 10 = 100 100 1 a3 & ]
X 11k} 10y 67 100 T 61 o 0
1031 Ty -- aik — - = - — _
v 100 100 0 [} - - — -
VI 60 ab 0 46 - = 2o o
X 1 64 11 23 0] 0 0 &

the maximum weight in August 1980, the loss of weight was 13.9 g (41.5%,). An
inerease in weight staried in February 1981 and surpassed, as carly as in April
1081. the highest value of 1980 (March 1981: 22.1 g, n = 10; Apnl 1981: 35.1 g,
n=4; May 1981: 39.0g, n = 1; June 1981: 35.0g, n = 13). No material was o-
tained during the following months, but according to values for October 1981
(35.4 g, n = 8), the weight oscillated roughly around the June value.

The increase in weight of cohorte C3 1980 was less marked before the onset of
winter, although a substantial portion of females of this age group succeeded to
become sexually mature (July 1980 — 138g n = 7, Angust 1980 — 16.6¢, n =
== 35; September 1980 — 19.9 g. n = 38: October 1980 — 20.7 g n = 89) {Table 2, 3).
The winter depression seemed to have started later than with C2 (November 1980 —
17.1 g, n = 11; December 1980 — 17.3 g, n = 12}, and was less high (about 25°,).
In February 1981. the weight was again higher {20.7 g. n = 13). and continued to
inerease (May 1981 — 353.3 2. n = 2). One ~pecimen weighed 39.0 g in June. 1981,
three specimens attained an average weight of 30.3 g in October 1981, Thus, the
increase in average weight of members of cohort ("3 was 15 g (75.07,) after the loss
of weight 1 winter,

The winter depression of weight was indistinet in the antumn cohorte G4 1080,
in this case it was rather a low rate and arrestment of growth (September 1980 —
135 g, n = 6: October 1980 — 14.3 g, n = 35, Nevember 1980 — 16.0 g, n = 15;
December 1980 — 156g, n = 25). From February 1981 onwards. the average
weight of the cohort started to increase and came into balance with the weights of

2 1980 and (3 1980,

DISCUSNTON

Changes in body weight of Arvicolidae during the course of their population cycle
are associated with changes in population density (Chitty phenomenon). [t our
cumulative samples not ~eparated into age groups, the spring increase in weight
of adult specimens of M. arvalis wa~ most remarkable. The weight of the male
surpassed the customary range of inerease (20—30%) common to eyelicaliy oseil-
lating populations of voles and lemmings during the increase- and peak phase
(Boonstra et Krebhs 1879, Krebs 1979 Our results were eomparable with thowe
obtained by Pykal (1981) for an identical period. In overwintered males of M ar-

198



vadis from South Bohemia, the incremse in the average April weight between the
jncrease- and peak phase was 32.2%, Pykal (above). Btein (1957) gave a much
lower value (8.09%,) for a weight increase in males of M. arvalis during the spring
months of the"two mentioned phases. A similar trend in weight changes we found
by adult females — increase 18.2%,. However, our values did not reach those re-
ported by Beacham (1880) for females of Microtus townsendse (46,4%),

—g i
- 40
35
= :
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30
[ X : 36.4
| N: 8
25
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2% % = 289
[~ N: 4
\A v, v, V.
1980 1981

Fig. 3. Comparison of spring weight of overwintermg male: of Microtus nroalis m the yesra
1880 and 1981,

All changes in the weight of Arvicolidae oceurring during their population eycle

were described on the basis of average weights of cumulative samples of adult
specimens, mostly males, However. a different aspect of the problem was offered
by an analysis of changes in hody weight of individuals of & known age. Most sar-
prising were the result of a comparison of average June weight in adnlt females of
the current year of cohort C1 1980 and C1 1981. Changes in weight occurring in
between the increase- and peak phase were not assessed in this case. The problem
that needs to be elucidated is the reason for an increase in the weight of adult
females in cumulative samples (Fig. 1). In our opinion, the difference in weight
could have been caunsed:
1) By an almost zero representation of overwintered females in the sample from
June 1980. In 1981, the proportion of overwinter fomales was 21%, their weight
was moderately, but significantly higher than that of cohort C1 and C2 1981 (C1 +
+ C2: x = 33.5 g, n = 50; overwintered: x = 36.1 g, n = 13; P < 0.05).
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2) A contribution to the difference may be the presence of very light females in
the cumulative sample of June 1980 (21 —24 g; 279,). the weight of which was
identical to that of individuals of the current year cohort C2. However. with regard
to the very early onset of their first gestation, they may be regarded as cohort C2,

We have been unable to evaluate changes in the weight of overwintered females
occurring between the increase- and the peak phase of the popnlation ¢yele. How-
ever, as indicated by the weight of one female in June 1980 (38.9 g). their weigh
may have reached equally high values to those of the peak pha~¢ during the in-
crease phase (30.5—48.0 g, average 36.1 g, n = 13).

An evaluation of weight changes on the level of cohorts of adult males wa~ more
difficult owing to the small numbers of overwintered individuals and an ununiform
representation of the cohort C1 in 1980 and 1981. A considerable difference in aver-
age weight (46.6°;) wa= determined for cumulative samples of cohort CI in the
vears 1980 and 1981, but in 1980, the majority of our material »as obtained in May,
while in 1981, the situation was reversed. And now, what was the situation with
overwintercd males? The difference between cumulative samples of April and May
1980 and 1981 was statistically significant (1980: x —=28.1g, n = 4; 1981: x =
= 36.4g, n= 8 P <0005 (Fig. 3). This finding was sapported hy the hody
weight of males of unknown age which remained within the range of valnes given
in Fig. 3.

According to our results, the females of a know n age did not change their weight bet-
ween the inerease- and peak phase of the population cyele, which leaves no doubtabout
the pos-ibility of a distortionin an evaluation of cumulative samples (Fig. 1} inwhich
the age structure or the intensity and the start of reproduction have been disre-
garded. So far, we know nothing of the character of weight changes between the
low density phase and that of a peak density which could not he evaluated on the
ba~is of our material. On the other hand, the situation reported for the male is the
only one that is in agreement with the commonly reported trend toward cyclic
changes in weight.

A sudden weight loss duving the peak phase in adults of the current year which
started in 1981 as earlv as the end of June. may perhaps be attributed to a prema-
ture termination of sexual activity (Moravee 1982). It would not do to ascribe
this weight loss to the mortality of older animals (see Moravee 1882, 1985} At
that time, the average age of the population was higher than in 1980 because co-
horts C1 1981 and C2 1981 were predominant. Moreover, the compared samples
(June 1981 and October 1981) consisted of adult members of cohorts C1, C2 1981
because no other age group matured sexually in this year. By using adult specimens
only, we excluded the possibility of an influence of young animals entering the
population which may have distorted the picture of the finite value of average
weight (Rose ot Gaines 1978).

Changes in spring and summer weight of the body of adult voles in the course
of the population cycle were not reflected in their weight in the winter months
which remained more or less stable in the individual years (see Table 1, 2, Fig. 2).
Similar conclusions were made by Faller (1985) who examined the species Cleth-
rionomys gappert.

According to our results. changes in the weight of adults of M. arvalis acenrring
in the course of its population cycle were influenced mainly by the duration of the
reproduction season, the intensity of reproduction and the age structure. A dif
ferent age structure was not of secondary importance, at least for the adult female,
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as suggested by Krebs et Myers (1974), Rose et Gaines (1978) and Pelikdn
1981).

( Seasonal changes in the weight of the population ought to regarded as the out-
come of changes in weight of the individual generations (Pokrovski y et Bol-
shakov 1979) which differed in the various cohorts. Consequently, these cohorts
ought to be regarded as physiologically different groups of animals (Schwartz et
sl. 1064}, Our results were in agreement with those obtained by Zejda (1971) for
Clethrionomys glareolus, and Pykal (1981) for M. arvalis and M. agrestis.

Body weight increased most during the increase phase of the population cycle
approximately in the first two months of their life (cohorts C1 1980 and (2 1980).
Similar results were obtained by Zejda (1871). Pykal (1881} reported for . ar-
valis that this period was prolonged for another three months. The character of
a weight depression in winter was conform to the general trend. For example,
Koshkina (1955) and Berg~tedt (1965) did not observe an increase in the weight
of 7. glareolus in the winter months. Zejda {1971) reported that specimens of . glareo-
lus born between March and May decreased their weight during the winter; & similar
situation was described for other species by Fuller et al. (1969) and by Pokrov-
skiv et Bolshakoev (1978) (laboratory experiment). Pykal (1981) having exactly
determined the age groups. observed that the winter depression in the relevant
cohorts was smaller by one half, but this may have heen due to a number of reasons
such as the size of the population and the yuantity of available food (Tast 1972,
1981), the temperature regime of the locality under consideration (Huminski et
Kruajewski 1977) or both temperature and nutritional conditions of the locality
{Wunder et al. 19771, Our results were in agreement with those obtained by Iver-
son et Turper (1974) who found that weight foss of a population of . pennsyl-
panicas in winter was 30—40°. The authors refused the possibility of a selective
mortality of the heavier animals during this period and suggested that apart from
a decrease in weight of the older specimens. this may have been caused by immi-
grating small animals into the population. Because smaller ~pecimens helong clearly
to young eohorts. this situation could not have oceurred in our population.

The smaller increase in weight of cohort O3 1980 than that of C1 and C2 was in
agreement with the data by Reichstein (1964) on W arvalis. According to this
author, a group of animals born between March and June gained as much as 47¢g
of weight and matured sexually while those hum hetween July and October, gained
not more than 15—22 g. The lower decrease in weight of (3 in winter (259,) as
well as a short-term arrestment of growth of (4 were conform to the results obtained
by Zejda (1971) for groups of C. glareolus of an adequate age. Slight differences
oceuring in our cohort C3 may have been due to their reproduction during the
inerease phase.

SUMMARY

1) By analyzing 2 168 undamaged specimens of Microtus arvalis out of a total of
2 697 specimens trapped. in grassland. habitats of S8outh Bohemia between 1979 and
1981, we determined changes in weight.

2) We determined the approximate age of 887 specimens on the basis of the dry
matter weight of eye lenses, we divided them into cohorts (C1—C5).

3) In 1979, the population of M. arvalis was at a phase at which its numbers were
lowest; the increase phase occurred in 1980, the peak phase in 1981.

4) An increase in average spring- and summer body weight in cumulative samples
of adult M. arvalis of unidentified age was high duzing the period of its population

241



wyuie swmiLmy witn the onset ol the increase phase {June 1980) and ending with
the peak phase (May, June 19081). The females increased their weight by 18.2%,
the males between 38.8 and 39.2%, surpassing the average weight increase (20 to
30%,) eommon to cyelically changing populations of voles and lemmings,

5) The analysis of average weight of adult specimens of & known age did not fully
confirm the findings reported under 4). An increase in average weight cccurring
between the increase- and the peak phase of the population eycle was not con-
firmed for the current-year-females and was neither expected to oceur in overwin-
tered females. On the other hand, changes were confirmed for both categories of
males. Cyclic changes in hody weight in winter did not eccur in our material. The
different character of changes in body weight of subadult specimens was due to their
gexual activity.

6) Our ohservation under 5} showed how distortional could be an evaliation of
cumulstive samples in which both the age structure and the intensity or onset of
reproduction had been disregarded.

7) Sea~onal changes im body weight differed in the given cohorts in connection with
their vexual maturation. In the birth year, cohorts C1 and C2 1980 increased greatly
in weight during the increase phase (32.0—33.59%,), in the winter months they lost
about 409, of body weight. Cohort C§ increased less in weight during the same
period, and also lost less in winter (259); in addition weight loss started two months
later, Cohort C4 increased steadily in weight except for one month in winter. The
weight of all cohorts was balanced just before the start of the reproduction period.
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ON THE BULGARIAN BLEAK, ALBURNUS ALBURNUS (PISCES: CYPRINIDAE)
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Abstract. The sample of 72 specimions of the comman bleak, Alburnus alliirnus (Linnaeus,

758), vollected 1n the river Varbica, southern affluent of the Acda, tobutary of the Mariea,
southern Bulgara, dramage of the Aegoan Sea, and the sample of §2 speeimens, collected n
the riverine lake Slapy, eentral Bohemia, draimage of the North Sea, was studied, 23 plastie and
3 meristic characters were proofed. Sexual differenees in the material from the riverme lake
Blapy are diseussed. In several plastic and meristic characters differcnees between nominal
form and other Balkans subspecies of the bleak were found. Most probably the form of the
blesk from the river Varbica repeesents a separate natio,

INFRODUOYION

The taxonomical reviews of the European forms of A. alburnus were published by
Berg (1932, 1933, 1949), Banaresen {1960). Ladiges and Vogt {1965). The three
latter authors recognized only 2 subspecies of the common hleak, namely 4. alburnus
macedonicus Karaman, 1929 (only in the Vardar). and A alburnus strumicae Karaman.
1955 (in the Struma drainage). Probably, this form inhabits also rivers Mesta and
Marica, all amouthing into the Aegean Sea. Economidis (1973) recognized 3
subspecies of the bleak from the Greek terriotory, namely A. alburnus moacedonicus
Karaman, 1929, 4. alburius thessalicus Stephanidis, 1930 and A. alburnus strumicae
Karaman, 1955,

From our view following facts are interesting. Michajlowa (1965) testified
A. alburnus only from the Bulgarian Thrakia) in the drainage of the rives Marica),
adding to it not subspecific rank, She had samples containing 102 specimens. She
pointed only to the differences among populations from the stagnant water (elevated
specimens) and those from the running water (elongated specimens). Karaman
(1955) deseribed the new subspecies of the bleak A. alburnus strumicae from the
drainage of the Strumica. According te his viewpoint this subspecies inhahits also
other tributaries of the Aegean Sea estwards, namely the river Mesta and the Marica.
Karaman (1955) rightly questioned the problem of the possible identity of 4. alburnus
sirumicae with “Alburnus lucidus” from Thessalia and the “Greek Macedonia’,
but the lack of material did not allow to him {o solve this problem. Comparing
morphometrical characters of the bleak from various localities we presume the
differences between sexes are negligible.

MATERIAL AND METHODS

BNDr J. Kitfek has very kindly miven to our diapossd the sample of T2 speesmens of the
bleak, collected by hmm June 22nd, 1977 1 the river Varbica, near the town Momchilgrad,
southern Bulgara (41°20° NLat., 2520/ ELengi h).

The sample of 52 specimens of the blesk from the riverine lake Slapy was collected using
seimung, July 21st, 1986 locality Nova Zivohost,

The whole material was measured by the uo of technmes deseribed by Oliva (1852).
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Table 1. Plastic characters of the bleak from different localities

The river Varbiea,  Thoe lake Dshov Romama
{own values) (Berg, 1933) {Banarescu, 1964)

boddy length (mum} 70-- 102 828
in 2, of the vody l(‘ngffh
heaul length 26 2% 230 19.5—225 (21) 19.6—23.1
predorsal distanee 54 - 57 560 53.4- 60.1 (56,7) 52.9-57.6
preventral distanec 453 47 483 — =
presnsl di<tance 8 — #3647 - =
body depth 14- 22 M5 19.2 -24.0 {21.3%¢
body width 10— 11 10.0 - —
length of the eawdal peduncle 17— 21 19.% 17.5 —23.6 (20,7 17.9-21.%
lengih of 1) 11— 12 11.6 — i
length of A 17 1o 154 — —
length of 12 M 22 .1 — 18.6-21.4
length of V 14 16 154 - 12.7—15.2
depth of 1D 13 21 1D — —
depth of A - 17 152 = —
in %, of the head longth
preorbital di~tanes 22- 2 232 — -
eve dhameter 28— 32 245 — 2383127
interorbital distanes 28— 32 304 — -
postorbital diatanee 45—~ 51 505 — —
head depth 67— 68 67.1 — —
in 9, of the length of the
causdal pedundle its depth 54 -~ 59 53 - —
min. body depth 43— 45 43.7 - =
in % of the P - V di-tance
length of P 104) = =
length of V 84 - 83 84 = -

RESULTS AND DISCUSSION

When we compare our data at first with Oliva (1952), who published data of
proportionate measurements of 29 specimens of the bleak from the drainage of the
river Klbe (males and females separately), and another 14 specimens from the
Crechoslovak part of the Danube drainage {sexes mixed), and with the material
from the reservoir Slapy, the Varbica bleak has somewhat larger head. longer pre-
ventral distance, lower body depth in ave. 205 % of lthe bady length without
caudal, in Elbe specimens 24.1 9/, males, 24.8 9% females, 23.6 9, specimens from the
Crechoslovak part of the Danube drainage, and 258 9 ma]ea. 26.2 9/ females from
the reservoir Slapy. the river Vltava).

Tn Varbica specimens we have found also the shorter anal fin base. longer P, higher
A (A in these specimens in ave, 15.29,. in Flbe sp. 13.09,-— males, 12.2%, — females,
Danube sp., mixed sex, 13.5%, and 13.9%, in males and 13.4 9, in females from
the reservoir Slapy). Iarger eyes regardless the size. longer postorbltal distance (ave.
50.5%, in Elbe sp. 46.7% — males. 45.99, — females, 45.3%, in specimens from the
reservoir Slapy), but in the Czechoslovak Danube specimens with this value 48.1%,
of the head length were found.
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Tahble 2. Plastic characters of the bleak from different localities

The reservoir
Slapy
{own values)

Yoland
(Gasowsks, 1974)

ave. from 7 rivers

Poland
(Gasowska, 1974)
ave. from 6 lakes

body length (mm)

in %, of the body length

126 - 193 (134.5)

50 — 148 (100.7)

68 - 146 (105.2)

head length 13.6- 21.5 (20.6) 2H.0—24.2 (21.58) 18.2—23.2 (23.4)
predorsal distance 50.4 - 58.4 (85.1) 50.8—549.6 (54.3) a3 — 08,6 (54.9)
preventral distance 41.6— 4856 (44.9) -- —
preanal distance 59.1— 704 (83.49) — -
body depth 93.4— 20.6 (26.0) 18.2-26.2 (22.3) 171238 (20.3)
body width 10.2— 14.7 (12.8} — i
length of the caudal pedunele  16.0 — 20.7 (18.7) 14.6—23.6 (19.%) 17.6—24.4 (20.8)
length of [ T8 - 12.9 (10.6) 8.0—124 (10.2) 7.0—11.2 { 9.4)
length of A 16.0— 2249 {14.5) 15,2224 (1.0 15.0—21.1 (17.9)
length of P 16.6— 20.9 {16.49) 163226 (19.}) 15.4-20.9 (18.2)
length of ¥ 12.9— 210 {14.7) 11.4—-16.8 (14.1) 10.7 --14.8 (12.9)
depth of D 16.6— 209 {185.4) 13.4—20.0 {16.2) 118 -17.9 ({14.8)
depth of A 14— 165 A3.Ty 161 - 158 (129 w130 (102
in 9%, of the hoad length
preorhital distance 25.8- 354 (0.1} — -
eye rliameter 22.9— 31.1 5.0 - -
interorbital distance 7.8 — 32.8 {300 - -
postorbital distance 41.4— 52.3 (45.3) -— —
head depth 65.2— 794 (713 - -
m %, of the lenth of the

candal peduncle depth 52.7~ TH.5 {60.9) — —_
min. body depth 39.4— 56.5 (48.7) = -

m % of P — ¥ di~rance

length of P 8831204 {101.6) - —
in 9% of V — A distance
length of V 75.0— 91.5 (82.9) — -

In the Varbica hleak the length of pectoral fin {P) in the P-V distance is on the
average higher (P in P-V = 100%,) than in Elbe males {ave. 93.72)) and Females
(ave. 93.09,) and in the Danube specimens from C(zechoslovakia (ave. 90.8%,).
Very broad ranges were found in the material from the reservoir Slapy 85.3—120.4°%)
with the high average of 101.6%. Varbica specimens have also longer ventrals (ave.
84.0%, of the V-A distance, in Elbe specimens in ave. §1.8% males. 76.49%] females,
Czechoslovak Danube specimens in ave. 74.9%%, Slapy specimens 8§2.9%].

The differences of the Varbica bleak compared with the bleak examined by
Pravdin (1948), which are almost topotypic with Swedish ones (Linnaeus, 7758:
Cyprinus Alburnus — in Europae aquis dulcibus, terra typica restricta: Sweden), ar
summarized in our Table 1.

Unfortunately several serious typographical mistakes in Pravdin’s contribution
niake comparisons impossible, but from several characters, which can be compared
with ours, such differences appeared (e. g. in pectorals and vetrals length, dorsal
fin depth, eye diameter) that the synonymization of the South Bulgarian bieak with
the typical or nominal form of the bleak is highly improbable.
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Table 3. Plastic characters of the bleak from diffetent localition

Harclia (US5R} Duépr Zap. Dvina
(Pravdin. 1948) (Zukoy, 196G5) (Zukov, 1965)
Body length () upto 150 mm B0 — 156 119 105 135 114.6

in % of body length:

head length s 86— 24,6 21.6 M5 235 220
predoersal hstanee 33— 59 5.6 52 — Db 55 53.6 -59.5 b55.8
preventral distance - 42 —49 44.5 31.5-475 443
preanal distance — 97 —68 629  60.6—67.5 63.1
body depth H-1% 17.8 18 -~26 22.7 20.6—26.5 22.2

body width = 8 —13 10.8 8.5—13.5 140.8
length of the caudal peduncle 18322 204 5 - 24 18.9 16.5 --22.5 19.5
fength of 1) B—11 84 8 - 13 Ithd 9.6—14.5 10.7
length of A 17—20 18.2 g —23 19.4 15.5—21.5 18,1
length of I 15—19 168 16. —22 19.0 16.53- 245 19.0
length of ¥ 11—-14 120 12 - 17 14.8 1I25-165 143
depth of I} 8—11 - 14 - 21 17.0 13.5—-18.6 1487
depth of A 8—12 11 9 —1i6 13.4 [1.5-166 125
mn 45 of the head length:

preorbital distanes — M 33 282 27.5—-33.6 300
eve diameter 2 -3 26.9 255 315 288
mterorbital distanee - 25 - 35 28.0 25.56 365 253
postorbital distance - 36 -52 46.1 38.5 -46.5 4b 9
head depth — a8 78 69.8 6.5--75.5 478

The same is true when comparing the Varbica bleak with the Struma bleak. In the
latter the body depth is greater, being 28.09 of the body length. and the head length
is 22.09%, of the body length (Karaman 1955); Varbica specimens posses these
proportions: 1422 (ave. 20.5%,) or 2628 (ave. 25.09,) respectively. Varbica
specimens showed differences when compared with those from the Pskov Lake,
which can be supposed to be almost topotypical with the Swedish ones.

Pskov bleak has smaller head (19.5—22.5, ave. 21.0°,) of body length. its body
is also low, its depth being 19.2—24.0. ave. 21.39%, of body length (Berg 1933).
A short head was also shawn in the bleak from Romania (19.5—23.1%,) of the body
length (Banarescu 1964). this rharacter remarkably distinguishing the Varbica
bleak from the Danube one.

Very interesting are the data of Drenski (1851), but they present general descrip-
tion of the Bulgarian bleak without regard to different water drainages in Bulgaria.
From thesze results it is clear that the Varbica bleak has larger head (see Table 1),
for Bulgarian bleak Drenski {l.¢.) gave ranges 26—25%, of body lenigth. The mini-
mum hody length in 9, of the length of the caudal peduncle showed. following
Drenski (Le.), broader ranges (38 —552,): ranges for limits of dorsal fin depth in %
of the hody length are also lower (14—199%). Unfortunately, Drenski (7951) has
not given a detailed analysis of various proportionate characters as we have done
here and therefore only several of his values are comparable with our own.

Very interesting are shorter pectoral and ventral fins in the Danube specimens,
which do not reach ventral or anal base (Banarescu 1964), but in Varbica specimens
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Table 4. Plastic characters of males and females of the bleak (Alburnus alburnus) from the
reacry e Blapy

Bex males Females
n 22 30
budy length (mm) 156- 173 (150.2) 125- 192 (159.0)
i 2, of the budy length
head length 19.9—-215 (20.6) 18.6—-215 (20.5)
head width 94105 ( 9.9 6.1 107 ( 9.9)
head depth 13.5—-158.5 (14.7) 13.4 138 (l4n)
preorbital distance ab— G0 [ 8.2 aa—bB [ b
postorbital distancn 87 10.0 ({ 9.4) 84108 (93
mterorbital distance 59— 06 { 6.3) 58— 6.8 (9.3}
ave dwmmuoter 4.6 6.6 (3.1 46— a8 ( 3.l
predoral distance 60.4- 58.4  (54.7) 52.4--58.4 (35 4)
preansl distanee 60,7~ 67.4  (63.4) 54.1—70.0 (64.3)
preventral distanee 41.6 46,0 (44.9) 420 48.6  (45.0}
distance between V and A 16.0--20.7 (17.9) 16.0 -22.4 (18.9)
body depth {max.) 24,2 206 (25.8) 234 - 284 (20.2)
hody width (nax.) 1.0—-13.9 (2.1 T2 147 (12.W)
length of the caudsal prdanelo 172209 (185 16 0207 [18.8)
depth of the caudal prdunele 0.8—12.8 (11 3) 4.9—13.3 (11.4)
depth of the caudal peduncle (mun.) Hb6— 985 (o0 TR-038 (&M
depth of the dorsal fin L74 200 (l94) 86—197 (183
length of the pectural fin [66—20.9 (189 17 1—20.8  (18.9)
length of the ventral fin 13.5-15.7 (149 12.0— 200 (14.5)
tlepth of the anal fin 11.4 - 155 (13.9) 129—154 (13.4)
length of the base of the dor-al fin 9.5--12.9 (11L.2) 70 -118 {49!
length ot the ba~e tho anal fin 17.8—=22,9 (21.3) 16.9-—2206 {18}
the distanee from the end of the

venlral fin 10 the anal fin 37— 81 (W 37115 (D

length of the pectoral finin of
distance between peetorals and

ventrals 9321094 (1019} H5.3— 1204 (101.5}
number of rays i dor-al fin 2/4 2R—-Y (2/8.9)
ansl fin 317 —2q (4/18.4) 31721 {(3'18.4)
ventyal fin R 1i7—8 (1/7 9}
pectoral fin 12--14a (113 7) 1’12 — 14 (/13 8)
number of spales i the lateral line 47— b3 {49.2} 46— 52 (19.3)
above the lateral hine -1 (8.2} 8-~ 10 (92
below the lateral hne B-4 (5.9 4

pectorals reach the ventral base, and the ventral fin. when alleged to the body,
reaches the anal base. Simultaneously the length of the paired fins is almost the same
when their lengths are caleulated in %, of the body length,

Notes must be added concerning the position of the anal base towards the dorsal
base. In the bleak from the Varbica the anal base begins not vertically below the end
of the dorsal base as in Upper Ttalian bleak (see Tortonesa 1970), but it is shehtly
shifted towards the head. This base originates on the vertical from the dorsal base
at the point of the insertion of the 6th or Tth ramified ray (the same position we
have found in the bleak from the Slapy reservoir. This forward shifting of the anal
fin was noted aulso hy Drenski (1951) in the general deseription of the Bulgarian
bleak. Eyes in Varbica specimens are larger than in all forms of the bleak mentioned
by Karaman (1924). In Varbica specimens, eyes are always larger than the pre-
orbital distance (see Table 1) a; in forms of the hleak cited by Karaman (1924),
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listed the Heckel-Kners (1805) Alburaus vreviceps as a SYTONYIN O A. tvur s,
Zulkov's {1965) observations, based on his rich material of the bleak from Belorussia,
from both river drainages, namely the river Zapadnaja Dvina {mouthing into the
Baltic Sea) and the Dniepr (Black Sea), are similar to those by Siebold (1863).
E.g., the maximum body depth in the bleak from Pskov Lake (USSR} is 19.2—24.0,
ave. 21.3Y, of the body length. According to Zukov (1965). ranges concerning body
depth in %, of the body length are 17.7—26.0, ave. 22.7. Zukov (1965} belioves that
the lake morpha of the hleak designated by Berg (1949) as “lecustris” does not
exist, hecause the values of the body depth which were supposed to be typical can
be found within the ranges of the individual vanability of the bleak inmde the area
of distibution in the river Dniper drainage. For a complets review of various forms
of the bleak see Berg (1932, 1833).

Siehold (1863) was apparently the first to draw attention to Agassiz's (1528)
contribution to the variability in the body depth of the bleak. Siebold {l.c.) added
the variability in the position of the mouth as regards its more or levs oblique pogition
The eye s1ze and length of the paired fins also show a great vanabihty. The begining
of the insertion of the anal fin base is sometimes vertically below the end of the dorsal
base, sometimes shifted more in the oral direction (Siebold 1863), As to the differ-
ence of plastic characters among sexes it may be stated that in the bleak from the
Slapy reservoir they are very small{see Table 4). Similar results were obtaned
earlier by Oliva (1952), Michailowa (1963) and Gasowska (1974). Only Oliva
{1952) found a larger difference among sexes in the bleak from the Elbe drainage
{77,) as regards the legth of V in 9, of the V. A distance However this character
Las shown very large ranges of values (see also values of the bleak from the Slapy
re~ervoir, Table 1.

Meristie characters, when males and females are separated (the case of the sample
from the Slapy reservoir), are similar (sec Table 4). This fact was also confirmed by
Oliva (1952). Machailowa (1963) and Gasowska (1974).

The vanability of the lateral line scales is demonstrated in Table 3. Varbica bleak
has a considerably smaller number of lateral line scalex (ave. 47}, as comparad with
the Russian ones (ave 50.29), the bleak from the Slapy reservoir (ave. 49.39). from
the Dniepr drainage in Belorussia (47.96). from the central part of the river Zapadnaya
Dvina (48.3). The bleak from Bohemia has almost the same number of lateral line
acales as the Varbica bleak (ave. 46.34. Oliva and Safranek 1962).

The majority of the 43 localitios cited hy Gasonska (1974) show greater average
values than those found by us in the Varbica bleak, but also in the Siapy reservoir
bleak Lower values were found only in the bleak from the Odra (46 97}, n = 35),
the Btruma (43.17. n = 100). and from the lower part of the river Ural (46.80,
n = 20).

The bleak from Lake Doiran. considered first by Karamana (1924} as the typical
subspecies, has 48—52 lateral line seales. This form of the bleak was later described
by Karaman (1929) as the separate subspecies A. alburnus wmacedonicus(not
“macedonius” as erroneously printed in Vukovié, Ivanovié (1871). The number
of lateral line scales was enlarged according to latter authors to 50—52. When we
used data of the lateral line scales of the single samples of the bleak from the Baltic
Sea dranage following Berg {1933). the number of scales has shown ranges 46 —54,
ave. 49.0. For the whole material of the bleak from the territory of the European
part of the USSR the average is 50.29, ranges 46—55, using ail Berg’s (1933) data.
Therefore it is interesting that Zukov {1965) found the average being 47.96 for the
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maraman {19u4)

Alburnus “Alnrnnus " Alburnua v Albursns
alburius alborella” seoranza’ belvied
the Sava the Nerotva Lake (Ghrid Luke 'respa
Total length {(vom) e 145 11 —113 121 - 147 124 - 143
In 9 of the boev length
its depth 23 - 27 22 25 22 - 24 28 — 24
head length 20,53— 23 23— 24 23 25 25,8- 265
In of the head lrngth:
eye diameter 28 ~ 30 26— 27 24— 29 23 — 25
In % of the preorbital
distance:
eye diameter 100 100 100 100}

bleak from the Dniepr drainage (ranges 45—52) and the ave 48.30 (ranges 46—53)
from the river Zapadnaya Dvina drainage. Apparently Berg (1933) had for his
disposal most of the material examined from the more northern territories of the
natural occurrence of the hleak. Therefore it is full of interest that also the bleak
from the Danube, in the most southern territory of its natural distibution. possesses
a high number of lateral line scales, 47—52, exceptionally only 45 (Banarescu
1964}, Therefore, when we evaluate only the number of lateral line scales and not
other characters, the Varbica bleak csn be listed into the typical subspecies,
A. alburnus alburnus, the same as the Danubian and Lake Doiran populations
(50—52 mcales, Karaman 1929). This fact has probably influenced Tortonese
(1971) o enlist the Ttalian hleak “alborells’” into the subspecies of the nominal form,
because “alborella’” has also 42—51 lateral line scales and in this character does not
differ much from the nominal form. Concerning the dorsal soft fin rays, the constant
number 8 repeats in most populations, including “afborella’. Because Manfredi
(1916) apparently listed all fin rays altogether {also those in the anal fin). we have
substracted 3 from her total number of rays and thus we have received resuits
summarized in Table 3. Very interesting are the specimens of the bleak from the
reservoir Slapy with mostly 9 soft rays in anal (in 92 %, of al! examined specimens; see
Table 3 and 4). The average value of 8.92 i the highest when compared with the
values mentioned by Gasowska (1974). Also very interesting is the shifting of the
number of soft rays in the dorsal fin towards 7. but not in the southern direction,
as could be expected, but on the contrary in northern localities Gasowska (1974)
assumed that due to the higher average temperature the number of anal rays and
wvertebrae decreases tovards south. A decrease in the number of lateral line scales
was not confirmed.

When we roturn to the number of soft anal rays, the Varbica bleak obviously
differs from A. alburnus mocedonicus Karaman, 1929, having 15 anal rays -if the
data of Karaman are correct and 1f his material was sufficient to embrace the
variability, The small number (15) of anal rays was emphasized by Karaman
(1929) as compared with the 18 rays in the “typical hleak™: see also Vukovié and
Ivanovié (1971). Oliva and Safréanek (1962), however, found only 16 anal rays
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Table 6. Number of lateral line seales

Dramnage

Anthor

n

ranges M, m 4
North Ses
Lahe dramage (Ohiva, Safranek, 1962) 401 452 47394010 2.09*
Baltic Sea
Zap Dvins {(Zukov, 1965) 49 46-53  48.30,0.34 2.44
ave from Y Polish river-  Ga-~owsha, 1974) 497 45— 55  49.31* —
ave, from 8 Polishrivers  (Gag~owsha, 1974) 667 47— 66 50.54* —
Odra drainage tOlna, Safrenek, 1962 35 40—52 46.97-L0.50 2.99*
P<kov Lake |Petrov, b 82 46 — 55 50.62—022 1.95*
Whito Sea
Syamozero Lake tMilinslag, 1942 in
Gasow-ka, 1974) b4 44~ 55 51.4 0,16 1.18
Adriatic Lake
Uhrids Lake {Ohva, 1950) 10 44— 52 50.604+0.45 1.43%
Ohnda Lake {moveka et Grupde, 1971
in Gapmowsha, 1974) 10 475656 OG5 ==
Prespa Lake {Inmovak: et Grupie,
1897 an (g~owaka, 1974 144} 47 60  53.95 —
Aegean Sea
Marica {Michailova, 1963 fit] 43— 52 — —
Marica. Vardar, Struma  (Siskov, 1841 n
Ggsowsha, 1974) 92 45— 53 48.4 +0.13  1.25%
Drnran Lake {Ihmowsk: et Grupis,
1971 1n Gasowska, 1974) 10y 47—57 B2 021 2.10*
Black Sea
Dnepr {Zukov, 1963) 49 45—-52  47.9610.26 1.8
Ihinaj dramage {Oliva, Satrének, 1962) 80 41—52 47491026 2.35%
Thsa dranage {(Viadyken, 1931) 13 T—52 49458034 1.30*%
Caspie Sea
Kura (Petrov, 1930 76 30- 46 41.76 0,13 1.16%
Kamsa {Kozman, 1954
m {igaowska, 1974) Ly 45- b1 48.16
Ural (Petrov, 1930} 42 43 -49 45934 0.23  1.49*
Volga (Gasowska, 1974) 13 46— 48 4700 —
Total 2820

* 4]l these statistical values are ealeuwlated by authors of this paper

in most specimens (n = 88) of the bleak from the Cezchoslovak part of the Danube
drainage; 18 rays oceurred only in 7 9, of examined specimens. In the material from
the reservoir Slapy, the number of 18 anal rays was found at 52 9 of examined
specimens (see Table 3,4). Michailowa (1963) found the same average value (16.0,
n = 58) of soft anal rays in the bleak from the middle course of the Marica, as we
have found in our sample from the Varbiea. A. alburnus macedonicus sensu Ka-
raman {1929), Sabioncello (1967), Vukovi¢ and lvanovi¢ (1971) may cecur
in Lake Doiran, in the river Vardar and the Strumica. It is interesting that Karaman
(1924) heald this form of the bleak as “typical”: later {1929} he ereated a new sub-
species form the bleak from this area. He also found the number of lateral line scales
to be greater (in 1924 : Llat.squ. 48--52, in 1929 : Llat.squ. 5(+—52). The bleak may
have also somewhat lower and thicker body. The Varbica bleak is not identical with
A. alburnus belvica Karaman, 1924, from the lake Prespa. Thus subspecies has
1214 soft anal rays, lateral line scales are more numerous: 50—52. Karaman
drew attention to its longer lower jaw than mn 4. a. elburnus; the length of it may
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Table 7. Number of ramified rays in tho dorsal fin

Drainage Author n ranges MLm *
North Sea
Labe drainag: {Oliva, Safranch, 1062} 304 7—9 791 L0402 039
Baltic Bea
Zap. Dvina {Fukov, 1965) 49 7 -8 798 £0.02 .12
avo. from 8 Polish rivers (Gasowsha, 1974} 487 7-9 8.00* —
ave, from 8 Polish lakes  (Gasowshka, 1974) 667 7—9 7.048%* -
Odra drainag: (M a, Safranck, 1962} 44 T -% FA%1008  0481*
Pskov Lake [Petruoyv, 1930} 72 7—9 T4 +£0.04  0.38*

. White Sea
Byarmozero Lake (USSR) (Mitin=laj, 1941,

Cea~owsha, 1974Y a4 T—1 8.0 —
Adriatic Bea
Olrida Lake (OLiva, 1950 17 39 RERLO0%  0.58%
Ohrida Lake (Ihmovsk et Grupée,
1971 1n Gasowska, 1974} 1M} T4 7.97 —
Prezpa Lake (I hmovski et Grupée,
1973 1 Ggaonwska, 1874) il 7 -10 £.013 -
Aegnn Sen
Maries (Michaslova, 1963} na T4 — —
Marniea, Vardar, 3truma  (3igkov, 1841 in
Ga-owska 14974) a2 i—8 &.00 =
Liviran Lake {Ihmowski et Grupée,
1971, i Gasowska 1074) 104 7-% 8.07 -
Black Sca
Dnepr tFukav, 1965) 74 -9 8.17 +0.03  D.46
Dunaj draimage {0l a, Safranck. 1962) 106) 7—9 T.HE 004 0.39%F
Tisa drainape {Viadvknyv, 19310 27 8 -9 811006 0.3:24
Humama {Banare-eu, 6] 17 798 8.0840.05 0.32*
Uaspie Sea
Kurs (Petroy, 1930y 253 T—9 T80 L0.02  0.36%
Kama {Kozpun, 1231, 11
Gasowska, 1974) 106 710 .18 —
Ural (Petrov, 1940) 4  7-9 7.91L0.05 0.36%
Volgs {Gg=owska, 1974} 13 78 7856 —
Total 2927

exceed the same length at A. a. alburnus by 25—339%,. For the Prespa Lake this
subspecies is listed also by otder anthors (Sabioncelle 1967, Vukovié and
Ivanovié 1971). The large number of lateral line scales and the long lower jaw may
suggest that in this case we could deal with some relict lake form of the genus Chale-
alburnus (sbout them sce Berg 1933). In anal fin this subspecies hag only 1214
goft rays.

For the Yugoslay A. albwnus, Vukovié and Tvanovié (1971) presented a very
broad range of the number of lateral line scales (35) 40 -52. generally 46~52. The
number 35 is apparently low and scems to he improbable in A. elburnus. Obviously
these broad ranges do not help to solve the problem of geographical variability of
the hleak within the territory of Yugoslavia that belongs to three water drainages.
The number of scales 46 —52 falls exactly into the range) given by Pravdin (1948).
Here it is also necessary to note that according to Vukoevié and Ivanovié (1971)
the pectoral fins do not reach the ventral ones. Sabioncello {1967) diminished
the range of the lateral line scales to 46—53, which is more probable.
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Hovwever, the Varbica bleak is not identical with 4. alburnus strumicae Karaman,
1955, either at first, this subspecies may have the elevated body which sometimes
oceurs also in the typical form, as explicitly stated by Karaman {1955). The body
depth 1s 282/ (%} of the body length, head is 229, of the body length. Tn anal fin has
only 14 rays. Unfortunately, no ranges, average. or the number of examined specimens
are given. This bleak rescmbled A. escherichi Steindachner, 1897 (sensu Pellegrin,
1928) from Turkey, to Karaman (1955). The same diagnosis as Karaman’s (1965)
was repeated by Vukovié¢ and Ivanovic (1971).

From our results it is abvious that we cannot simply proclaim the Bulgarian bleak
from Thrakia (= Thessalia) as typieal Alburnus alburaus. as it was done hy Mi-
chailowa (1965). but we also cannot confirm Karaman's view (1955) that his
Alburnus alburnus struomicne inhabits the whole drainage of the Aegean Sea, The
Varbica bleak is closer to the typical form of the bieak than to Karaman's subsp.
strumicae. We do not know the reason for this, Karaman's observations are probably
based on a very limited material,

Concerning the “alborelle” the important and laborious hiometrical monograph
of Manfredi (1916) is unfortunately based on measurements that are not generally
used in ichthyology. Therefore. most of her results cannot be compared with other
papers. The view of Tortonese (1971) that the “alborella’ is only the subspecies
of 4. albureus living southwards of Alps (Llat.aqu. 42—51. D ITT 7—8, A ITT 13 —17)
seems to be also debatable. Yirstly, as shown by Berg (1933) the specific name
alborelle must be replaced due to the rule of priority by elbidus Costa, 1838, Yalen-
ciennes 1844 : 245 cited literally the description of Costa (Fauna Neapol., Poiss.,
15, tab, XIV). and be drew attention to an evident typographical error in this
passage : in ventral 14 rays.... because in Costa’s deseription “la figure ne represente
pas les ventraics plus grandes qu'a fordinaire™.

Berg (1932} recognized the subspecies A. alburnus macedonicus Karaman, 1929
{lake Doiran, the river Vardar between this lake and Bkopje). Berg (1932) is not
correct in supposing that also the bleak described by Kovatev (1921) as Alburnus
lucidus from the river Struma and the river Marica belongs to this subspecies
(“macedonicus”). Allurnus alborella (non Filippi) Kovatev, 1921 from the river Osm,
tributary of the Bulgarian part of the Danube. is the form of the hleak closely related
to A. alburnus macedonicus (Berg 1932).

In northern [taly, in the drainage of the river Po. Adige (Etsch). eastwards as far
ax the Tsonza. a vicariant form, Alburnus albidus alborella (Filippl) = Aspius
alborelln Filippi, 1844, occurs, possessing according to Berg (1933). the following
formula of fin rays and lateral line scales: A 111 13--18(1T), regularly TIL 14 -15,
Llatsqu. 44 —50, vertobrae: 37—39. According to Tortonese (1970): D ITI 78,
A TIT 1317, Llat. squ. 42—51. For further details see Table 3.

The difference between hoth vicariant species seems to be evident. In southern
Haly, the river Sele (40° 30’ of the NLat, drainage of the Tyrrhencan Sea), in the
Sinni and the Basento, affiuents of the lonian Sea, the typical Alburnus albidus
Costa, 1838, occurs (Berg 1832). In this form, following Berg {1932, 1933) the same
direction of some characters which are typical for 4. alborella is cxpressed more
evidently: A 11T (10) 11—13 (14), lateral line scales 42— 48, generally 44— 45, the size
still smaller. Besides the drainage of the river Po, Alburnus ulbidus alborella vecurs
also in the streams mouthing into the northern part of the Adriatic Sea (the Isonzo
and others) and it also oceurs in Dalmmacia (lmotski, Vrgorae. Narenta and others).
Berg (1933) rightly recognized that Alburnus scornnza Heckel (sve also Heckel
and K ner, 185%) must be synonymous with alberells. The same view was published



Table 8. Number of ramified anal rays

Drainage

Authur

I

ranges M:m o
North Sea
Lah¢ dramag- (Oliva, Safranek, 1962) 473 14-20  17.22-005 1.10*
Baltic Sea
Zap. Dvina {Zukov, 1965 49 1618  17.24 . 0.09 .69
ave from 9 Polish vivers  (Gasowska, 1974) 479 15—21 17.86 =
ave from 8 Polish lakes  (Gasowha, 1974) 667 15— 21 17.36% =
Qdra drainage {Oliva, Bafrinck, 1962) 41 16—~ 20 16.61=0.29 1.86*
P-kov Lake {'eipas, 1930) T2 14- 20 16.75+0.15 L1.31*
White Sea
Syvamozero Lake {(Milmskij, 1941 in
Gasowska, 1974) 54 15—22  18.044-0.16 1.18%
Adriatic Sea
Ohrida Lake (Oliva, 1950} 17 I3 -16  14354D09  0.79%
Ohrida Lake (IMmovski et Grupds,
1371 wm Gasowska, 1974 100 1215 13.23 —
Prespa Lake (Dimovski et Grupée,
1971 i Gasowska, 1974) 1) 12—15 13.05 —
Aegan Sea
Marica (Michailova, 1963) 58 15—1% 16.00 =
Marica, Struma, Vardar (Siskov, 1941 in
Gasowska, 1974) 92 14—-19  16.724-0.00 0.86*
Doiran Lake {Dimovshi et Grupée,
1971 1n Gasowska, 1974) 100 14—17 15.294-0.06 —
Black Sea
Iimepr (Zukan 1465) 74 15 -2 14474 0.11 L.00
Dunaj dramnage (Qliva, Safranek, 106:2) 1] 14— 19 16,28+ 0.10 0.93*
Trsa dranngs {Viadykov, 1931 258 16- 19 17.71 1 0.15  0.81*
Rumanis (Banaresen, 1946} 47 15 — 20 17.55-4 0.16  1.12%
Caspic Sea
Kura {Petrov, 19304 268 11—-16 12.85--0.05 0.88%
Kama {Kozmia, 1951 in
Gasowska 1974) 104 17—-21  18.553.L0.10 1.00%
Tral {Petrav, L8930} 44 1418 1639 L0.16  1.06*
Vulga {Gasowska, 1074} 13 16— 19 17.48 —
Tatal 2967

also by Sabioncello {1987). The latter author enumerated following loealities:
the river Seda, Lake Skadar (= Seutari), Lake Ohrid. The same view was expressed
earlior by Berg (1933). Alburnus scoranzoides Heckel ot Kner, 1858 from the Monte
Negro resembles Alburnus albidus in the number of rays (A IIT 1011, Llat.squ.
41 —42), According to Berg (1938) Alburnws fraechio Heckel et Kner, 1858, from the
Treviso, is 4. albidus alborella (_the alborella”). The Northeaucasian species Alburnus
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charusini Herzenstein, is very closely related to Alburnus albidus alborella in Berg's
view (1933).

Ttis a well known fact (sec e, g. Berg 1932, 1933, 1949, Drenski 1951, Banarescu
1960. 1964, Landiges and Vogt J%o) that the genus Alburnus is totally absent
on the Therian peninsula, where it has not penetrated due to the geological history,
in spite of the hroad distribution of the bleak throughout the Appenine peninsula
and the Balkans. Here many endemic subspecies of the bleak were described. perhaps
correctly, due to the complicated geological history of the Dinarie water system
(details see. e. g.. in Komdrek, 1953). No intergradation in bleak populations is
possible now throughout the distribution of the bleak from Central, Northern and
Northeastern Europe. The same is true of the southern slopes of the Alps and the low-
lands of Ttaly. where, additionally, the Appennines make a north-south barrier
after the retreat of the last Scandinavian glaciers. The bleak apparently penentrated
as the postglacial immigrant into its recent European territory of distribution from
Western Iran. Transcaucasia and Asia Minor. where it seems to bhe the centre of
gpeciation within the genus Alburnus. It is from here that most recent species are
known, The way ofimmigration of the bleak into the Mediaterranean part of Europe
can be explained in a similar way as Komarek (1953) did for the genus Varicorkinus,
At present landbridges and river connection existing in the past are lost. Westwards
to the Iberian peninsula through this eastern way the penetration of the bleak to
Spain and Portugal was not possible due to the early postglacial history of the basin
of the Mediterranean Sea. The north-westward way from the recent France was
closed earlier by the forming of the Pyrenees. Similar is the situation with the trend
of the Ttalian bleak “wlborella’ to broaden its distribution to the north, where the
way was closed by the Alps. The complicated repeatedly changing hvdmlogmal
conditions of the Balkan peninsula were favourable for the forming of isolated endemic
populations, not only of the hleak. but alvo of other fish species. later often proclaimed
as subspecies or nationes. possibly also for the conservation of the very old rests of
certain stil earlier fauna representatives of world distribution. as shown hy many
examples of Komarek (1953). Thienemann (1925) cited the hleak among other
examples of fish species for which the Scandinavian peninsula forms the northern
boundaryfof their geographic distribution.

[SUMMARY

B The morphometrical com parison of the bleak from different European localities
within its area of the distribution is given. Sexual differences are minimal, The bleak
Alburnus alburnus (Linnaeus. 1108) from the river Varbica (drainage of the river
Marica. mouthing into the Aegean Sea. southern Bulgaria). has considerably larger
head (26—28. ave. 25), longer base of D (I1—12. IL6). P21 —22 ave. 21.1). V (14—
—18, ave. 15.4), higher D (13—21. ave. 19.0). A (14—17. ave. 15.2) smaller body
depth (14 —22. ave. 20.5), all propurtions expressed in the percentage of the body
length without candal fin, when compared with other populations of the bleak from
the Balkans and the nominal form, The latter must be attributed to the Baltic Sea
drainage in Sweden due to its natural occurrence. The Varbica bleak shows also
a shorter preorbital distance (2229, ave. 25.2). larger postorbital distance (45—04,
ave. 50.5), when expressed in %, of the head length. In 72 specimens studied in the
dorsal fin were always found 8 soft (ramified) rays. in the anal fin 14—17, ave. 16.0
rays and 43—51. ave. 47.0 scales in the lateral line. We have also taken into considera-
tion the data on the bleak from the Karelia (USSR) up to the delta of the Danube
and the Balkans. together with the data on the forms of the bleak described from
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Italy as separate species or subspecies. The bleak from Italy represents apparently
the separate species Alburnus albidus. The bleak from the Varbica seems to be the
separate subspecies of the second rank (natio), which ix distinet not only from the
typical form, but also from the form of the bleak inhabiting the more westward
sffluent of the Aegean Sea. namely the river Struma. which was described as 4. albur.
nus strumicae Karaman, 1955,
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Abstract. Four new Eoserfomon speeics aud ome new Aecrentulus species {rom 1he south-
ern part of the Federal Republic Germany are deseribesd: Eosrntomort foligeewm sp. n., Eosen-
tomon fickieliense ~p. n., Fosentomon funked Sp. n., Eosestomon stumpi sp, n. sl Acerentulta
oehierrihausenaus <p, i Al these species were found 1 the sol of spruee fore-gs,

During extensive ecological studies in spruce forests in the southern part of the
Federal Republic Germany a rich material of Protura has been collected. These
ecological studies were started and conducted by Prof. Dr. W. Funke, head of the
Department of Animal Eeology and Morphology at the University of Ulm. During
ecological investigations of the spruce forest soil fauna a special attention was paid
to the ecology of Protura. The detailed studies of the proturan ecology were carried
out by J. Btumpp as a theme of his PhD dissertation. The Protura were sent to me
for a taxonomical evaluation. The rich material was very interesting not only from
the taxonomical point of view. but it contains also taxa highly interesting for further
phyletical studies. In one species the variability of some morphological characters
important in contemporary proturan taxonomy was studied in detail by Rusek
and Stumpp and the results are prepared to bo published in a separate contribution.

DESCRIPTIONS OF THE NEW SPECIES
Eosentomon foligceum sp. n. (Figs. 1 -3)

Diagnosis: 1230 pm Jong. Anterior additional chaeta missing on head. PR = 6.25
On mesonotum and “metanotum chaeta pl'as long as pl. Tracheal camerae dilated
basally. Foretarsi with conspicuous long and wide, leaf-shaped, flat sensilla b'2,
sensilla b’and ¢’'missing, TR = 4.7. Basal chaeta of tarsi 11T thin, setaceous. Chaeta
a 3 missing on abdominal tergites 1V —VIL Abdominal tergite VII without chaetae
al, a2 and a3, chaeta pl'reaching to hind tergite margin. Chaetotaxy of abdominal
sternites VIIT—X -i;- 44. Penis with long hasiphaiiar chaetae.

Description: Body of typical Fosentomon-shape. 1230 pm long and 210 pm
wide. C'olour goldish yellow. Head 125 um long and 100 pm wide. Pseudocnlus 20 pm
in diameter; PR = 6.25. Dorsal chaetotaxy of head as in Fig. 1D, anterior additional
chaeta missing, posterior one (pa) present on head. Chaetae on head short, sub-
posterior chaeta (sp) 12 um and posterior one (p) 6 i long (Fig. 1D). Labral chaeta 1b
present. 7 pm long, rostral chaeta r shorter than subrostral chaeta sr (Fig. IE).
Lateral and dorsal sensilla of maxillary palpus (Fig. 1J) of the same length.

Chaetae on mesonotum {Fig. 1A} and metanotum short. pl'posteriorly to line
pl-p2; p2 short. Length of mesonotal chaetae pl :pl :p2:p2 :p3 as 13:13:
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Fig. L. Eosentomon joltaceum sp. n.: A - chaat oaxy of right haif of mesonotum: B — chae
totaxy of right half of abdominal tergite IIL; C — chaetotaxy of right hadf of abdominal tergites
VI-VIL D — chaetotaxy of doreal side of head; B — chaetotexy of labrum and {rontal part
of head (dorsally); F — tracheal camerae and stigmal opening on metanotum; G — laterostigma
IIT: H — chaetotaxy of postorior part of abdominal tergite VIII; T -- fernale squama genitalisg
J — maxillary palpus, Seale: Figs. A—0 : 20 ym: E —J: 10 pm.

115 : 7 : 16 um. Stigmal openings on notal surface 6 pm in diameter, tracheal camarae
(Fig. 1F) short (7—10 pm), dilated basally.

Foretarsus (Figs, 2A, B)with conspicucusly large, [foliaceous sensilla b'2 and
missing sensillae b” and ¢’. Sensillae ¢ and f2 slightly, g and e strongly dilated in
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Fig. 2. Fosentomon foliaceum <p. n.: A — dorsal srdo of foretarsus; B — ventral side of fore-

taraes. Seale: Fige. A, B : 20 pm,

apical third. Sensilla a:b:e:d:e:f:f2:g:a":b" b2 :41 :42:13 as 9:20:
212 :17:14:14:6:16:22:25:8:17 : 13 .

Length of foretarsus 85 um, claw 20 pm, empodial appendage 15 pm; BS = 1.0,
TR = 4.7, EU = 0.75. Empodial appendage 1l and I11 very short, basal chaeta
of third pair of legs thin, setaceous (Fig. 3C).

Abdominal chaetotaxy as in following formula (Figs. 1B, C, 3A, B):

I 1T

d 4 L0
W 14
v 408
4 1

II1

14

14

)

4

v v Vi VI YIII 11X e X1 XII

g2 8 8 13 6 8 3 8 6
16 16 16 16 o 3
6 6 B 6 0 4 4 8 8
N 10 10 s 4

Posterior accessory chaetae on abdominal tergites I—VT longer than the principal
ones (Figs. 1B, C); pl'on abdominal tergite V1L short (6 ym) (Fig. 1C), posteriorly

2 a 3 missing: ¥ al, a2 and a 3 missing (Fig. 10

+
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to level of p2, reaching to hind margin of tergite; pl”on abdominal tergite VIII
thickened basally, on level of p2 (Fig. 1H). Dorsal chaetue on al:dominal tergite
X 8 pm long, on abdominal tergite XI 6 pm long. Antecosta (Figs. 1B, C) flexed
in lateral part, with broad, but slightly visible anterior lobe. Laterostigma 111V
large, without reticulation (Fig. 1G). Abdominal sternite VIII whith lateral sclerotiza-
tion {Fig. 3D}. Female squama genitalis as in Fig. 1, male genitalia as in Fig. 3E,
penis with long basiphallar chaetae.

Fig. 3. Eosentomon foliaceum sp. n.: A — chaetotaxy of abdonunal tergites X —XI1; B —
chaetotaxy of abdominal sternites TX —XTI; C — tarsus I1l; {) — antecosta and lateral cle-
rotisation of abdominal sternite VIIT: E — male genitalia. Scale: Figs. A—E : 20 ym,

[
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fomon-species. It is easily distinguishable by the very large, foliaceous sensilia b2 on
ventral side of foretarsi. Among the European Eosentomon-species it is the only one
which has on abdominal tergites TV-VTI in anterior row 8884 chaetae.

Holatype 3 No. UNISINSE 03X and 10 paratypes i the Institute of Sl Biolugy of the
Crechostovak Academy of Sewenees at Ceshé Bud@joviee, 10 paratypes in the eollection of the
Department of Ammal Eeology and Morphology, University of Ulm, Fedvial Republic Ger-
many.

Loecus typicus: Federal Republic Germany, Ulm, District XIV Eselsberg 3,
University experimental forest, 61¢ m a.s.l., 60—70 years old spruce forest (Picex
abies), soil type brown forest soil with moder to row humus, pH 3.1. The new species
oceured in the soil samples during the whole year.

Further loeality: Federal Republie Germany. Och-eribawsen, experimental forest of the
University Ulm, Distrier XV A Spritaweiber”, 520 moa.sb, 60— 70 years old spruee forest
{Puent abics ), soil iype perudogley to parabrannerde with moder o vow humaus, pH 2.9, Februsry
1885 one made mosoil samples,

Derivatio nominis: The name of the new species is derived from the leaf-like
shape of the sensilla, b'2 on foretarsi.

Eosentomon fickteliense sp. n, {Figs. 4—6)

Diagnosis; 1200 pm long. Anterior additional chaeta missing on head, PR = 9.6.
On mesonotum and metanotum pl'litle longer than pl, p2” minute. Tracheal camerae
dilated basally. thickset. Foretarsi with dilated sensillae c. e, g, f1, 12 and a'slightly
thickencd, TR = 5.9. Basal chaeta on tarsi T1I thick, spine-like. Chaeta al and a3
migsing on ahdominal tergite V1I. Chaeta pl'on tergite VII reaching to hind tergite

&

margin. Chaetotaxy of abdominal sternites VIIT—X % 66. Penis with short

basiphallar chaetase.

Description (all measurements from holotype): Body 1200 wm long and 200 um
wide. Colour white. Head 115 pm long and 90 pm wide. Pseudoculus 12 pm long.
PR = 9.6. Dorsal chaetotaxy of head as in Figs. 4A, 6B; anteriar additional chaeta
Inissing, posterior one (pa) present. Chaetae on head short. subposterior chacta sp
12 pm and posterior one (p) 10 um leng (Fig. 4 A). Labral chaeta 1b B um. rostral
chaeta r 10 wm and subrostral chaeta sr 13 pm long (Fig. 6B). Lateral and dorsal
sensilla of maxillary palpus (Fig. 6D} of the same length.

Chaetae on mesonotum (Fig. 4B) and metanotum long. pl'posteriorly to line pl—
—p2: p2’ minute. 3 ym long (Fig. 4B). Length of mesonotal chaetae pl : pl” 1 p2:
tp2:p3 as 13:15:17 03 20 um. Stigmal openings on notal surface 6 pm in
diameter, trachcal camerae 7 and 9 um long, dilated basally. thickset (Fig. 6C).

Foretarsus (Figs. 54, B) with short and thin sensilla a, sensilla ¢ dilated distally,
sensillae e and g dilated in apical third, (1 dilated distally. longer than f2. Sensilla
a'slightly thickened. b'2 thin and Jong, ¢'thin. shorter than b’2. Sensillaa :b :c:d:
teflf2:g:a’ b2 bl 1 t2:t8 ax 10:15:1:20:11:7:4:12:16:15:
:10:7 :16 : 11 pm. Length of foretarsus 83 um, claw 14 pm long. empodial ap-
pendage 13 pm: BS = 0.9, TR = 5.9. EU = 09. Empodial appendage 11 and
ITT very short (1 wm), basal chaota of third pair of tarsi spinclike, 12 um long {Fig.
BE).

Abdominal chaetotaxy as in the following formula (Figs. 4C-G, 6A):
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Fig 4. Eosentomon fichtelicnse <p. n.: A — dor-al chaetotaxy of head; B - chaetotaxy of left
haif of mesonotum: ¢! — chactotaxy of left half of abdomunal tergites VI—VIL: D — chaetotaxy
of left pars of abdomunal tergiie VI E — chactotaxy of left pari of abdominal tergite VILL

F — dorsal chaetotaxy of left half of abdomuinal tergites IX— XTI, G — chactotaxy of ventral

1de of abdomunal ~egments IX—XITI: H — female squama genitalis, Seale: Frgs. A —(: 30 um;
F, G: 20 gm: D, B, H: 10 gm,
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Posterior accessory chaeta on abdominal tergites I—VI almost of the same length
(15—20 pm} as the principal chaetae (1822 um) (Fig. 4C); pl'on abdominal tergite
V1I short (4 um) (Fig. 4D), behind line pl —p2, reaching hind tergite margin. Chaeta
pl” on abdominal tergite VIIE 8 um long, thickened basally, on level with p2, reaching
to hind tergite margin (Fig. 4E). Dorsal chaetae on abdominal tergite X 11 pm
long, these on tergite X1 7--8 pm long (Fig. 4F). Antecostae (Figs. 4C, 6F) thin,
with glightly sclerotized central lohe. Laterostigma IT—IV without reticulation
(Fig. 6¥). Lateral sclerotization on abdominal sternite VIIT with hind margin not
connected with antecosta (Fig. 6A). Female squama genitalis as in Fig, 4H. Penis
(Fig. 6Q) with short basiphallar chaetae.

Affinities: The new species is velated to E. pinetorum Szeptycki, 1984. They

differ clearly by the shape of some sensillae on foretarsi: a is reaching to —;1 distanae

Fig. 5. Eosentomon fichtelrense sp. n.: A — dorsal side of foretarsus, B — ventral side of fore-
taisu~, Seale: Fig-. A, B: 20 pm,

2 al and a3 mussing
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a' is alightly thickened and shorter than t2 in E. fickteliense (thin and longer than t2
in E. pinetorum), ¢ is thickened apically in the new species (thin and longer in K.
pinetorum). On abdominal tergite VIII p2’ is thin and almost as long as pl” in
E. pinetorum, whereas it i3 muach more shorter and thick in E. fickleliense sp. n. (Fig.
4E).

Holotype No Fgt 12 84/69 Tt° and 8 paratypes m author - eollection in the Institute of
Soil Biology of the Czechoslovak Aeademy of Seiences, Co-ké Budéjoviee, Czechoalovahia,

7 paratypes im the Stumpp's eolloction m the Department of Animal Eeology a1 3 wrphology,
Umiversity of Ulm, FRG.

Locus typicus: Federal Republic Germany, Bavaria, Fichtelgebirge mountains,
Schneeberg, T00—980 m a.sl., 50—70 years old spruce forest (Picen abies), scil
sample from a podzel soil type with row humus, pH 3.2—3.3. 4.12. 1984 14 specimens.

el

Fig. 6. Bosentomon flehfeliense sp. n.» A - chactotaxy and selerotisation of abdomuinal sternita
VIIT: B — frontal chaetotaxy of dorsal side of head: € — tracheal camerae and stigmal opening
on mesonotum; N — maxilary palpus, E — tarsus IIT; ¥ — Iaterostigma IT1: G — malc ge-
nitaha. Seale: Fig- A, B, G- 20 pm: C—F: 10 pm.
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Fig. 7. Eosentomon funker sp. n.: A — doisal chactotaxy of left half of head; B — frontal
chaetotaxy of dorsal wide of head; O — antecosta ITT anid 1V and chaetotaxy of left half of ahdo-
minal tergite T11- 1) — chastotaxy of left half of abdominal tergites VI—VII; E — laterostigms
11T and lateral part of antecosta [T, Beale: Figs. A: 30 um; B, E: 20 pm: C. D: 50 um,
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Derivatio nominis: The new species hears the mountain’s name where it was
found.
Kagentomon funkei sp. n. (Figs. T—10)

Diagnosis: 1260 1460 um long. Anterior additional chaeta missing on head;
PR = 11. On mesonotum and metanotum chaeta pl' shorter than pl. Tracheal
camerae distinctly dilated basally. Foretarsi with sensillas e and g dilated in apical
third, TR = 5.2. Basul chaeta of tarsi 111 only slightly thickened. Chaetae al and a3
missing on abdominal tergite VII, pl’ not reaching hind margin of abdominal tergite

VII. Chaetotaxy of abdominal sternites VIII — X '; 66. Penis with moderate

basiphallar chaetae.
Description (all measurements from holotype): Body 1460 pm long and 260 ym
wide. Colour goldish yellow. Head 165 um long and 105 um wide. Pseudoculus 15 pm

Fig. 8. Eosentomon junkei sp. n.: A — dorsal side of foretarsus; B — ventral side of foretaraus,
Beale: Figs, A, B: 20 pn.
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Tig 9. Essentomon funkei sp. n.: A — abdominal stermite VIIT; B — tracheal camerae and
stgma on metanotum; ¢ — lateral part of mesonotum; 1) — peeudoculus; E — tarsus 1T
F — female squama genitalis; G — male gemitalia. Scale; Figs. A : 30 um; B—G: 20 pm.
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Fg. 10. Eosentomon funkei sp. n.: A — dorsal side of abdominal segments IX—XII; B —
ventral side of abdormunal segments TX — XI1; O — chaetotaxy of left part of abdominal tergite
VIT; 1) -- chaetotaxy of left part of abdominal tergite VILL Scale: Figs. A, B. 30 pm; O, D:
20 pm.

long; PR = 11 (Fig. 9D). Dorsal chaetotaxy of head as in Figs. 7TA, B; anterior
additional chaeta missing. posterior one (pa) present. Chaetae on head long, sub-
posterior chaeta (sp) 40 um and posterior one (p)} 20 pm long (Fig. 7A). Labral
chaeta 1b 9 wm, rostral chaota r 15 um, subrostral chaeta sr 20 um long (Fig. 7B).
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¢ Chaotae on mesonotum and metanotum long, pl’ posteriorly to line pl—p2; p2’
6 pm long (Fig. 9C). Length of mesonotal chaetae pl : pl’ 1 p2: p2’ :p3as45:26;
:60: 6 :60 um. Stigmal openings on nota} surface 9 um in diameter, tracheal
camerae 20 and 14 um long, dilated basally {Figs. 9B, Q).

Foretarsus (Figs. BA, B) with short and thin sensilla a, sensilla ¢ thin, little longer
than a, sensillae e and g dilated in apical third, f1 longer than {2, thin. Sensilla
a'distinctly thickened, c’thin. Sensilla a:b:e:d:e:fl :f2 g:a’ :W2:¢ :tl:
12 :t3as14:13:13:22:16:13:8:15:20:22:14:10:21 : 21 pm.

Length of foretarsus 130 um. claw 25 pm, empodial appendage 15 um; BS = 0.96,
TR = 5.2, EU = 0.6. Empodial appendage 11 and 111 very short (1 pm), basal
chaeta, of third pair of tars1 only shghtly thicker than other chaetae (Fig. 9E).

Abdominal chaetotaxy as in following formula (Figs. 7C, D, 94, 10A-D}:

I i3] 111 v v VI Vir v 1xX X X1 XII
d 4 10 10 10 16 10 62 b &
E Sk e = i = i = B S S i
10 14 14 16 16 16 16 n 3
v 4 [ 6 6 (i 6 6 0 8
e =2 e . i g o N 6 8 £
4 4 4 1 10 10 10 7 ¢ 4

Posterior accessory chaetae on abdominal tergites I— V7T shorter (28—30 pm) than
principal chactae (30—55 pm) (Figs. 7C. D); pl’ on abdominal tergite VII short
(6 wm) (Fig. 10 C), on level of p2, not reaching hind tergite margin. Chaeta p1” on
abdominal tergite VIIT 1 pm long. thickened basally on level with p2, passing hind
tergite margin (Fig. 10D). Dorsal chaetae on abdommnal tergite X 14—15 pm long,
these on abdominal tergite XI 8—9 um long (Fig. 10A). Antecostae (Figs. 7C, E)
thin, with slightly visible contral lobe. Laterostigma T} IV small, without reticula-
tion (Fig. 7E). Abdominal sternite VIIT without lateral sclerotization (Fig. 9A).
Female squama genitalis as in Fig. 9F. Penis with moderate basiphallar chacta
(Fig. 9G). |

Affinities: The new species belongs to the group with 10 anterior chaetae on
sbdominal tergite VI and 6 chaetae on abdominal sternites 1X —X. It is related to
E. mictum Condé, 1945, E. vulgare Szeptycki 1984, E. pineorum Szt.apt.yck%, 1984
and E. fichteliense sp. n., The relation of £. funkei sp. n. ta these species 1s given in
the following key:

1. Chacta pldaoes not reach hind margin of abdommal tergite VIT
— Chasta pl passing over hind margin of abdomunal tergite VIT

2. Length 16001650 pm, senslla fl on foretara thickened apieally -
................... E mirtum Oondé, 1954

— Length 1280 - 1460 pm, Sl’;]llllll‘ﬂ. ﬂ om foretars thin, fithformn (Fig. sA)
...................... K. funkez sp. n.

8. Teacheal cumerae shm, long. maxillar patp with short dursal and long lateral sensila,
E. pugare Szeptyeks, 1084
. 4

2
3

4, Foretarst with short senqlla a, thin sensiltae a and e. On ahdomunal tergite VTIT chaeta p'2

long . .. o- .. e e e E. pnetoruwn Sveptyck:, 1984
— Foretarss with long sonsilla a, thichened sen~illa & and slightly thickened sensitla e (Fig, 5A).

. IE, ﬁ;-htelanm sp. n.

Holotype No, Fg 4.12.84/82D and one parstype n the Institute of Sl Biology of the ("Zf"’h‘_-"
glovak Academy of Serences at Cesheé Buddjo ee, Uzechuslovakia, one pal‘?‘)'l"‘"'“ the col]ectl;m‘
ot the Department of Animal Fealogy and Morphology, University of Uln, Federal Republic
Germany.

Zaland &’ ;'m%-zmg ~
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Fig. 11. Kesentomon stumppi =p. n.: A -- dorsal chastotaxy of head; B — chaetotaxy of meso.
notum; O — left part of mesonotum; ¥ — chaetotaxy of abdominal tergites V1 —1X: E — latero-
stigma and antecosta ILI; F — wvontral chactotaxy of abdominal segments VIT[—X. Scale:
Fogeo A B0 pgm: B, 1D, F: 20 pm; C, E: 10 g,

Locus typicus: Federal Republic Germany, Bavaria, Fichtelgebirge mountains,
Schneeberg, 700—980 m as.il, 50—70 years old spruce forest (Picea abies), soil
samples from a podsol soil type with row humus, pH 2.6 —2.9. 4.12. 1984 one specimen.
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Further loeality: FRG, Bavana, Welsheimer Wald, Edekbnannshof, 540 m asl., 50—70
years old -pruce forest (Picea abirs )}, soil sminples with moder — raw humus, pH 1.2 - 3.3. 5.3 1985
two specimens,

Derivatio nominis: The new species is dedicated to Prof. Dr. W. Funke, head
of the Department of Animal Ecology and Morphology (Biology III), University
of Ulm, well known ecologist, working especially in forest ecology.

Eosentomon stumppi sp. n. (Figs. 11—13)

Diagnosig: 790 pm long. Anterior additional chacta missing on head. PR = 7.9.
On mesonotum and metanotum chaeta pl’ longer than pl. Tracheal camerae slim,
without distinet dilatations. Foretarsi with sensillac e and g dilated in apical part,
TR = 4.0. Basal chaeta of tarsi ITI thin. setaceous. Chaeta a 3 missing on abdominal
tergite VI. Abdominal tergite V11 with a4 and a5 chaetae only, pl’ reaching to hind
tergite margin. Chaetotaxy of abdominal sternites VII1 —X ‘; 44. Penis with short
basiphallar chaetae.

Description (all measurements from holotype): Body 790 um long and 150 pm
wide. Colour white. Head 95 ym long and 70 um wide. Pseudoculus 12 pm in dia-
meter; PR = 7.9. Dorsal chaetetaxy of head as in Figs. 11 A, 13F, anterior additional
chaeta missing, posterior one (pa) present. Chaetae on head short, subposterior
chaeta sp 8 pm and posterior one (p) 7 um long (Fig. 11A). Labral chaeta lb 6 um
long. rostral chaeta r 11 pm long, subrostral chaeta sr 10 pm long, (Fig. 13F).

Chaetae on mesonotum (Figs. 11B, ) and metanotum short. pl” posteriorly to
line pl—p2; p2’ 6 wm long {Fig. 11C). Length of mesonotal chaetae pl : pl” : p2 :

Vig. 12. Eoseniomon stinppi sp. n.: & — dorsal side of foretarsus: B — ventral side of foreter-
sus; G — sensillae dorsally on distal part of foretarsus. Seale: Figs. A—C: 20 um,
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tp2 :p3 as 9:13:12:6:13 pwm. Stigmal openings on notal surface 4 ym in dia-
meater, tracheal camerae 10 um long, slim, without dilatations (Fig. 13E),

TForetarsus (Figs. 12A, B) with short and thin sensilla a. thickened sensillae b, ¢, 8’
and c’; sensilla e dilated in apical half, g in distal 2— Bensilly a the:d:e:fl 12
rgra b2 ie tbl i t2:43 as B:12:10:12:10:9:4:12:14:14 11:5:11:
8 pm,

Length of foretarsus 65 um, claw 16 wm, empodial appendage 13 pm: BS = 0.9,
TR = 4.0, EU =— 0.8, Empodial appendage 11 and 1IT very short (1 pm). basal
chaeta of third pair of legs thin, setaceous (Fig. 134).

2

¥ig. 13. Eosendomon stumppi sp.u.: A — tarsus 111: B - chastotaxy of left part of abdominal
tergite VIT; C — chaetotaxy of left part of abdommal tergite VITI; 1) — male genitalin; B —
tracheal eamerae and stigma on mesonotum; F — frontal chaetotaxy of dorsal side of head.
Seale: ags. A, D: 20un: B, C, E, F: 10 Q.
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Abdominal chetotaxy as in following formula (Figs. 11D, F, 13B, C).

i 1 0t Iw v VI VII viir X X XTI XM
d 4 EI _lﬂ lt; n _521 ! 4% 6 5

1o 14 (4 16 16 I 16 I 8 8 8 3
v 1 6 6 6 & 6 K 0 8

Y 4 i 10 w0 10 LG 7 A A O ;

Posterior BCOOSIOTY chaetae on abdominal tergites [—VI longer than the principal
ones (Fig. 11D); pl” on abdominal tergite VIT short (4 pm) (I‘ig 13B), posteriorly
to level of p2, reaching to hind margin of tergite. Chaeta pl” on abdominal tergite
VLI slim (Fig. 13C), 4 um long. on level of p2. Dorsal chaetae on abdominal tergite
X 7 um long, these on ahdominal tergite X1 5 pm. Antecostae (Figs. 11D, E) thin,
with slightly visible central lobe Laterostigma II—1V large, without reticulation
(Fig. 11K). Lateral sclerotisation on abdominal sternite V1IT reaching with hidn
margin to antecosta (Iig. 11F). Penis with short basiphallar chaetae (Fig. 13D,

Affinities: The new species is related to E. armafum Stach. 1927 and E. noseki
Tuxen, 1982.F. stumppi »p. n. differs from them clearly by the position of the sensilla
¢’ on foretarsi. It lies distally from the line 26--86 in E. armatum and E. noseki,
whereas in E. stumppi sp. n. the thickened ¢’ sensilla lies proximally from this line.
In E. armatun are present hoth anterior and posterior additional chaetae on head,
in E. stumppt sp. n. the anterior additional chaeta is missing.

Holotype 7 No. Fg 4, 12 §4/36 26 in the Instiute of Saml Biology of the Creehoslovak
Acadeniy of Seiences at (e~hé Budtjorvee, one paratvpe i the collectton of the Depaiiment
of Ammat Eecology and Morphulogy, Unnessity of Ul Fedoyal Repubbe Getinany.

Locus typicus: Federal Republic Germany, Bavaria, Fichtelgebirge mountains,
Schneeberg. 700—980 m a.xl., 50—70 years old spruce forest (Picea abies). Soil
samples from a podsol soil type with row humus. pH 3.2-3.3. 4.12. 1984 two speci-
mens.

Derivatio nominis: The new species 18 dedicated to its collector J. Stumpp,
contributing by his PhD dissertation to the know ledge of proturan ecology.

Acerentulus ochsenhausenus sp. n. (Figs. 14—16)

Diagnosis: Length 1115 wm. Foretarsus 90 pn long. sensilla a thick. long, reaching
to base of ¥3. sensilla a’ thick, short, BS = 0.35. TR = 3.3, EU = 0.18. Chaetae
al and p1’ missing on abdominal tergite VII. Comb VI1I with 8—9 moderate teeth.
Female squama genitalis with one apical spine on acrostyli.

Description (all measurements from holotype): Body 1115 pm long and 200 um
wide. Colour goldish yellow. Head 120 pm long and 90 um wide. Chaetotaxy of
head as in Fig. 16A. Pseudoculus 10 um long and 11 ym wide, of typical Acerentulus-

-shape (Fig. 14C). Filamento di sostegno with 20 pm long distal part dilated terminally
(Fig. 14D). Maxillary palpi with slim, setaceous sensillae, sensilla on labial palpi
slim.

Foretarsus (Figs. 14A, B) 90 um long. Sensilla a distinctly thickened, long, reaching
to insertion of chaeta v3; sensillae b—g slim and long, Sensilla t1 claviform. 12 very
thin, t3 basally thickened, a’ thickened. Sensillae a :h:c:d:e:f:g:61 :t2:t3:

b s as 28:25:26:26:28:25:24:10:27:7:20:2]1 : 21 ym. Length of
clm\ 27 pm, empodial appendage 5 pm; BS = 0.35, TR = 3.3, EU =0.18.
Cha.etut.axy of tarsus IIT as in Fig. 15A.

3 al nms}:mg, 3] al, a2 and a3 mi~-ng
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Abdominal chaetotaxy {Figs. 156B, C, 16C, D) as in following formula:

I I r w v Vi Vil VvInm IX X XI XII
d 6 R 8 8 8 & 62) 8 1212 & 9
10 12 12 12 2 14m  I8% 18

Fig. 14. Acerentulus ochsenhausenus sp. n.: A — dorsal side of foretarsus: B — ventral side
of foretarsus; ¢ — pseudoculus; D — filamento di sostegno; E — abdominal leg II[, Seale:
Fig-. A—E; 10 pym.

B pl and pd missing, M al missing, 4 pl’ misung (Fig. 16)
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v 3 3 3 3 3 3 3 4 4 4 6 6
T 4 4+ B8 & B s 2
Plenral pectines missing (Fig. 16B), sclerctized ribs, connected with rotary wheels,
without teeth. Comb VIIT with 8—9 moderate teeth (Fig. 15B). Female s quama

Tig. 13. Adcerentulns ochsenhausenus =p. n.: A — tarsus III: B — dorsal side of abdominal
wogments VIIT-- XIT; € - ventral chaetotaxy of abdomimnal -egments VIIT—XII; D — acro-
stylus of female genitalia; B — male genitalia. Seale: Figs. A: 10 pm; B—E: 50 ym.
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genitalik with one terminal spine on acrostylus (Fig. 15D). Male squama genitalis
as in Tig. 15E.

Affinities: The new species belongs to the confinis-group having a long sensilla
a reaching to v3 and sensilla b almost of the same length as c. 1t is related with
Acerentulus gisini Condé, 1952, The new species has the same chaetotaxy of abdominal
tergite VIT with missing al and pl’ chaetae, but differs from it clearly by the sensilla
a on foretarsi. In A. ochsenhausenus sp. n. the sensilla 1s very thick, whereas it is
thin in A. gistni. The indices TR in these two species are different, too (in A. gisind
TR = 43,insp.un. TR = 3.3).

Fig. 18. Acerentulns oclisenhausenus sp. n.: A — dorsal chastotaxy of right side of abdominal
segments VI—VII; B — ventral chaetotaxy of left side of abdominal regments VI —-VIT; ¢ —
chaetotaxy of mght side of mesonotum; DD — dorsal chaetotaxy of head. Seale: Figs. A —12: 20 pm,
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Holotype & No.Ux5.2.85/69N1 and 3 paratypes in the In-titute of 8ol Biology of
the ('zechoslovak Academy of Seiences at (Ceské Budéjovice, 3 paratypes m the eollectinn of

the Department of Animal Eenlogy and Muiphology, Umiveraity of Ulm, Federal Republic
German; .

Locus typicus: Federal Republic Germany. Ochsenhausen, University of Ulm
experimental forest, District XV “Am Spitzweiher”, 520 m a.5.1., 60—70 years old
spruce forest (Picea abies), soil type pseudogley to parabraunerde with moder to
row humus. pH 2.9. In soil samples, 5.2. 1985 7 specimens.

Derivatio nominis: The new species bears the name of the locus typicus
(Ochsenhausen).
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THE LONGTIMELY EXFOSED ROCK DEBRIS PITFALLS
Viastiml RUZICKA

Cgechoslovak Acadetny of Seiences, Institute of Landscape Ecology,
Nu sadkach 7, 370 05 Conké Bu l6jovaee, Crechoslovakia

Abstract. The expermments with rock debris putfalls are deseribed; the mtfalls were placed
in the depth of rovk debris one year long without regular emptymg. As the conservation liquid
the aqueocus solution of 7% formaldehyde und 209%, glycerol with an addition of soaking agent
proved well.

The rock debris formaticns represent by their character and specific thermic
regime a quite exceptional biotope in the landscape. The rock debris iz a very
heterogeneous milieu. The life conditions inside the rock debris are very different
in dependence on the plant cover of the debris and on its exposure. Even at the
same rock debris locality the conditions on the surface and in the depth are very
different (RG%Ziéka, in pressa). In the deeper layers, where all-year-round relatively
constant microclimatic conditions persist, the occurrence of many rate species of
invertebrates are to be expected. In the territory of Czechoslovakia the occurrence
of glacial relicts in the mountain rock debris is possible. As the individual collecting
in the deeper layers of rock debris is very difficult, we use here for the collecting of
material the modified pitfall traps (Ruziéka, 1982). The regular emptying of the
pitfalls in the rock debris, howsever, can hardly be taken into consideration. We
made therefore an experiment with the pitfalls which were placed in the rock"debris
for one year long without regular emptying the material.

The used pitfulls consisted of & rvlinder made of XNovodur (= hardened vinyl) and of a wooden
(later made of Novodur, too) bourd fitting to the upper openwng of the evlinder. The diamneter
of the evlinder 1s 10.6 vm, its height 13 13 vm: the dunensions of the board are approximately
20 30 cm. At the height of 8 vin ahove the cylinder bottom, three openings have heen drilled
to enable the draming of surplus liguwd i the ease that water would flow into the ntfulls.

The pitfulls were filled with the conservation liqud, We used several varants of the iquid —
various mmxtures of formaldehyde with ethylene glyeol and glycerol. In the years 1984 —85
we placed fve modified pitfulls in the rock debris of the Sumava Mountains; three of them
were placed from 4 Angust, 1984, tall 27 July, 1985, in the rock debns of the Vydra river vallev,
and two were exposed from 6 Oetober, 1034, tll 28 July, 1985, m the rock debris on the slope
of the mountain Lua. The pitfalls were placed from 0.5 m to 2 m deep below the debris surface.
In the summer days, when the ptfalls were emptied, the temperatures of 8—16 "C were
measurad in the immedate vicinity of them, wlile the external temperatures amounted to
2025 ©4 °Ct. The final content of formaldehyde in the fixation Liquid deeveased from 4—12 ™)

~to 4—7 % (Tab. 1}. The environment conditions under which the individual pitfalls were
placed were different nnd hardly registrable — temperature, humidity, air flow, flowing-down
water, ete. Nevertheless, it was necessary to evaluate the conservation liquids in some way.
Basing on the final values of formeldehyile content and on the field conditions, the best result
was found in the mixture of 9%, formaldehyde and 209 glycerol. After 10 months of field
exposure, the formaldehyde content of its sank from %% to 5.6%,.

Starting from the results of the firat year's experiment, we exposed from 26 Outober, 1945,
till 4 October, 1986, 1n rock debris on the slope of the mountam Ob#i hrad i the Sumava
Mountains six pitfalla with conservation liquid consisting of 7%, formaldehyde and 209 glve-
erol. Owing to the thickness of the liquid, 10 drops of soaking agent Orwo F 905 were added
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Tahle 1

No. conservation liqud fina] content. of formaldehyde

mitial composition after one year's sxposition
1 12 % formaldehyde 6.6 9%
2 12 9% formahichyde 5.2 %
3 12 9, formaldehyde, 68 9; etylene glycol 4.3 9
4 2 9 formaldehyde, 20 95 glycerol 6.5 9%
b 8 %, formaldehyde, 76 %, etylene glycol 4.39%
] T % formaldehyde, 20 %, glycerol 4.9 9
7 7 9 formaldehyde, 20 9 glycerol 2.09%
8 7 9, formaldehyde, 20 % glycerol 1.8 %
9 7 9, formaldehyde, 20 %, gly'cerol 1.4 9%
10 7 %, formaldehyde, 20 9 glycerol 0.19%
11 7 %, formaldehs de, 20 9 glycerol 0.0%

to the solution. After one yenr's exposition. the formaldehyde content sank mn these pitfalls
to 0-—-4%, (Tab. 1}. However, an mmportant fact was sscertained that only i the pitfall with
gero content of furmaldehyde the material was partly macersted, while m the pifall wath
a content of only 1,19 of formasldehiyde the material was already preserved in s perfect
condition.

There was a full voluwme of the conservation liquid in all patfalls in the time when they were
emptiedl. Tn no case o danger of dry-up of the hqud exists because of the cold and hurmid milieu
i the depth of rock debris. More hkely the dilution of the conservation higuid by the flowing-
-down water must bs taken into consideration. Therefore 1t i necessary to pay a great attention
to the sheltering of pitfalls with flat stones,

The wooden board did not proved well in the construction of pitfalls. The wood warped
under the influence of mosture, and in some cases the board partly came off tfrom the cylinder,

In spite of a considerable formaldehyde content, which could have a repellent
effect on the animals, rather rich and interesting catches were found in all pitfalls.
Besides the mites and springtails, the spiders, beetles, and flies were found in the
pitfalls. On average (of course, with great variations), the following numbers were
found per pitfall in one year's course: 9 spiders, 9 beetles (7 staphylinids among
them), and 13 Diptera (9 specimens of the genus Chiones among them).

Of the spiders. Theridion belliosum and Leplyphantes notabilis, rare species
bound by their occurrence to rock debris irrespective of altitude, were found there.
Furthermore, the rare mountain species Robertus scoticus, Lepthyphantes monticola,
Theonoe minutissima ete. were caught, By means of the rock debris pitfalls a suf-
ficient material of the nordic species Bathyphantes eumenis was obtained, which
enabled an evaluation of this species. In the rock debris of the Bohemian mountain
ranges this species forms a specific subspecies which is adapted by its body shape
to the microcavernicolous way of life (Ruzicka, 1985).

Of the beetles, predominantly the submontane and montane forest species were
found in the rock debris. Tens of specimens of the rare staphylinid Leptusa flavi-
cornis were caught (this species was collected only sporadically hefore). Among
others, e.g. the staphylinids Stenus glacialis and Stenus montivagus as well as the
carabid Pterostichus negligens (the first record in the Sumava Mountains) were cought.

In the material obtained one male of the diplopod Leptoiulus weberi Verhoeff,
1927, was found; it represents the first find of this species in the territory of Cze-
choslovakia.

Many remarkable invertebrates occur in the rock debris. The specific thermic
conditions often enable an extrazonal occurrence of these animals reflecting the
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development of fauna in the former time periods. However, the collecting of these
" animals in the depth of rock debris is very difficult and laborious. The tested type
of all-Novodur rock debris pitfall proved to be very suitable for collecting invert-
ebrate animals in the depth of rock debris. As the fixation liquid we recommend
the aqueous solution of 79, formaldehyde and 209, glycerol with an addition of
soaking agent. The pitfalls with this fixation liquid can be left in the depth of rack
debris all-year-round without regular emptying the material. In spite of the little
number of specimens caught, the catching by means of pitfalls in the depth of rock
debris presents valuable data on the invertebrate fauna of the territory under study.
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REVIEWS

W. Schober & E. Grimmberger: Die Fledermiiuse Europas, kennen — bestimmen — schiit -
zen, Kosmos Naturfithrer, Franckh'sche Verlagshandlung, Stuttgart, 1987; 222 stran, detné
ndkresy, barevné a ternob. fotografic

Spoletnost Kosmos vydala v kapesnim formatu privodee evropskou faunon netopyrii, jehoz
autory jsou dva vychodondmedti odbornici, Knmha pojedndva o fylogenetickém vyvoji, hlavuich
adaptacich, roziffeni, stanovistich, ultrazvukové orientaei, roénim Zivotnim eyklu, rozmnogo-
vani, socidlnim Zivot#, zimnim spinku, migracich, krouzkovani a ochrané netopyri. V systema-
tickém piehledu json uvedena zdkladni data o viech 30 druzich evropské chiropterofauny a je
podan Gplny kli¢ k jejich uréeni. l'en je zaloken piedeviim na zevnieh znacich dospélych #ivych
jedineti, znaky na lebkéeh véetné chrupu jsou uvedeny jen u skupin jinak obtiZné rozlisitelnyel
druhii. Nechybéji viak tdaje o rozpiti téleanyeh rozmérd, kondylobazalni détly lebky, hmot-
nosti & 0 zubnim vzorei. K druhové determinaei jsou vyu?ity i zdznamy ultrazvukovyeh detek-
torti, prezentované formou grali.

Recenzovand piiruéka ma vynikajiei tochnickou troven, z hlediska detailni fotodokumen-
tace uréovacich znakn a eelkového vzhledu véotnd zbarveni jednotlivyeh éasti téla nema v evrop-
ské literatuie o saveich obdobu. Urditym nedostatkem je ehybéni samostatného klige k uréeni
druhit podle lebhek, dentice, pipadné podle penisové kosti (bakula). Pro jeji moderni a védeeky
spravny obsah i vhodnou formu miZeme knitku Schobera a Grimmbergera doporudit
viem zajeme(im o savee | daldim biologim, ochrincim piirody a miloviikam zvifat.

J. Qaisler & V. Handk
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Hanel L.: Some fins and vertebral snomalies in fishes . . .

Fig. 1. Tho specimien of the chub (Leuciscus cephalus) without ventrals (TL 207 mm, SL
1756 mm, W 94 g, male). Fig. 2. The specimen of the chub (Leuciscus cephalus) without ventrals
(TL 193 mm, BL 160 mm, W 76 g, male). Fig. 3. The specimen of the chub (Letuctocus cephalus)

without ventrals (TL 250 mm, SL 206 mm, W 160 g. male). Fign4. The specimen of the dace
(Leuctscus leuciscus) without left ventral fin (TL 194 mm, SL 160 mm, W 67 g, male).



Hamel L. Some fins and vertebral anomalies an fishea . . .

Fig. 5. The radiograph of the roach (Rutslus ruttlus) with vertebral anomaly (TL 215 mm,
8L 1756 mm, W 210 g, male).



Olsva 0., Hanel L., Sanzosé B. 8. On the Bulgarian Bleak, Alburnus alburnus

Plate 1. The bleak ( Alburnus alburnus) from the SBlapy riverine lake, caught 17— 24, VII. 1967
A, 30108, TL 237, SL 195, W 105 (the first number designates the catalogue number of the
fish collections of the Department of Zoology, Charles University, following numbers represent
total and standard length in mm, the last one weight in grams).

B, 30096, TL 217, 8L 180, W 80; C, 30117, TL 218, SL 180, W 75; D, 30103, TL 209, 8L 173,
W 70; F, 30257, TL 186, SL 154, W 66; G, 30104, TL 138, 8L 116, W 20.



Oliva 0., Hanel L., Sanjosé B. S.: On the Bulgarian Bleak, Alburnus alburnus

Plate 2. The bleak (Alburnus alburnus)from the river Varbica (Bulgaria) near of Momtilgrad,
22, V1. 1977.

A, TL 117, 8L 96, W 6.0; B, TL 113, 8L 91, W 5.0; C, TL 112, 8L 91, W 5.0; D, TL 108, SL 83,
W 4.5; E, TL 101, 8L 83, W 4.0; F, TL 93, 8L 77, W 3.0: G, TL 87, 8L 72, W. 2.5.



POKYNY PRO AUTORY

Viatnik Ceskoslovenské spolelnosti zoologické uvefejfiuje pivodni vé&decké price &lond spo-
letnoati v rozsahu nejvyde 30 stran rukopisu, napsané v nikteré z kongresovych fedi, a déle
8ldnky, hodnotici Zivotni dilo nafich zoologd, vyiddané redakei. Préce sutord, kteH nejsou
tleny spolednosti, budou pfijimény jen vyjimeénsa.

Formdlnf Gprava praeci:

Rukopis (origindl a 1 kopie) musi byt psén na stroji s v&tdimi typy obfddek, na strince
30 rddek, tddky po 60 thozech, bez vétdich oprav., Rukopisy, které by neodpovidaly témto
formdlnim poZadavkim, budou vraceny k prepséni.

Hlavitka price. 1. Ndzev prdce (u praci taxonomickych v zdvorce za ndzvem systomatické
zafizeni druhbu nebo skupiny — napf. Ostracoda: Cyprinidae), obo)i v Fed1, v niZ je price psina
2. Jméno a prijmeni autora. 3. Nazev pracoviité a adresa.

Vlastni préce: 1. Velmi struény abstrakt, v rozsahu nejvySe 156 fddek, v anglidting. 2. Uvod
do problematiky (struné). 3. Materidl a metodika (u zndmyeh metod pouze odkaz). 4. Viastni
¢4st experimentélni nebo popisna. 6. Diskuse. 6. Zdvér. 7. Seznam citovand literatury (nikoliv
bibliografie!). B. Tabulky, texty k obrizkium a grafim. Cely rukopis jo pribéiné strankovén,

Citace praci provedte podle jednotndho vzoru: autor, rok, nézev, éasopis {(mezindrodnimi bi.
bliografickymi zkratkam), rodnik, sefit pouze v piipads, Ze rodnik neni priub#iné strinkovin,
strdnky. U kniZnich tituld nakladatel a misto vydéni. Napt.: Hrabs, 3., 1975: Second con-
tribution to the knowledge of marine Tubificidas (Oligochaeta) from the Adriatic Sea. Visi.
fa. Spoleé. zool., 39: 111—119.

Ptepis cyrilice provedte podle mezindrodnich pravidel transliterace (nikoliv foneticks trans-
kripce — wviz ISO Recommendation R 9, International system for the transliteration of cyrilie
character 1. Ed. October 1955, nebo Zekalls, K., 1964: Pedobiclogiu, 4: 88—91, Jena.

Obréazky a grafy kreslete ¢ernou tudi na kladivkovy nebo pausovaci papir v poméru I : 1 ak
maximélnd 1: 2, u taxonomickych praci musi mit obrdzky méfitko. Obrézky kreslete pokud
mozno tak, aby mohly byt véechny stejnym zpisobem zmendeny. Fotografie musi byt ostré,
kontrastni, na lesklém papife. Obrdzky sestavte do tabuli, které by bylo moino reprodukovat
na $ifi strany (126 mm), nebo s textem na celé zreadlo (126 x 188 mm). Obrazky nebo obrazové
tabule prub&zné éislujte & v rukopise vyznadte misto, kam maji byt zalomeny.

Tabulky jsou tidtény jako oleviené, tj. bez svislych linek. V tabulkdeh oddélte vodorovigymi
linkami jen zéhlavi tabulky a dolni okraj. Tabulky protokolirniho charakteru nebo opakujici
Gdaje z texin, pripadnd tak velké, ze by je nebylo mozné vyusknout ne dvt protilehlé strany
nebudou piijimény.

V taxonomickych praecfch dodriujte zisady, ustanoveni a doporudeni mezindrodnich pravidel
roologické nomenldatury.

V rukopisu nepfedpisujte zdsadné zddné typy pisma, oznadte pouze tuikou po strand tdsti,
které maji byt vysazeny petitem.

Price zasilejte na adresu: Doe. Dr. K. Hirka, CSe., vykonny redaktor Véstniku &s. Spoleé.
zool., Viniénd 7, 128 44 Prabha 2.
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