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IN MEMORIAM DOZ. DR. WALTER CERNY

5. 11, 1905—56. 4. 1975

Dureh den plétzlichen und unerwarteten Tod von Doz, Dr. W. Cerny hat die tsehechoslowa-
kasehe Zoologie einen ihrer bedeutendsten Reprasentanten verloren. Doz, Dr. Cerny, der den
Grundstein zum Studium der hoheren Wirbeltiers an der Karlsuniversitiat gelegt hat, war Vor-
sitzender und stellvertretender Vorsitzender der Tseheehoslowakischen zoologischen Gesellschaft
bei der Akademie der Wissenschaften der OSSR und langjihriger Vorsitzender der Tschecho-
slowakischen ornithologischen Gesellschaft.

Walter Cerny wurde am 5. 11, 1905 in Hamburg als Sohn eines tschechischen Kiirschner-
gesellen geboren. Hier verbrachte or mit seinen drei Geschwistern seine Kmdheit. Tm ersten
Weltkrieg, als der Vater in der osterreichischen Armee diente, ibersiedelte die Mutter mit den
Kindern m die sidmahrische Heimat thres Mannes. In Ostroh besuchte Walter die Mittelsehule,
und im Jahre 1922 zog die ganze Familie nach Zilina, wo er 1925 die Reifeprafung an der Real-



schule ablegte Schon als Knabe bekundete er grosses Interesse fur die Natur, trieh Aguanstik,
botamsierte, am starksten zog i Jedoch schon damals die Ormthologie an Emnc logische Folge
dieses Interesses war das Studiam an der naturwissenschafthchen Fakultat in Prag das er 1931
als Doktor der Naturwissenschaften mit Lehrberechtigung beendite Im Gemste der damahgen
Rachtung der Fakultat, die fast aussehlhesslich auf das Studium der wirbellosen Tiere orientiert
wurde, widmete er sich den Blutparasiten der Vogel, uber die er zum Teil gememinsam mit
O Jirovee, mehrere Arbeiten verfasste Er gehorte za emner Generstion die unserer Zoologie
zahlreichae bedeutende Hochschullehrer brachte — zu semen Fieunden und Studienkollegen
zahltenu a O Jirovee, K Wemp, E Bartod O Feranc und B Folkmannové Nach Berndigung
seines Studiums kommt Cerny als Biologe an das Staathehe Institut fur das Gesundheitswesen
Hier bleibt er ununterbrochen bis 1946 Wahrend semner Tatigkeit am Institut wurde er em
anerkannter Fachmann auf dom Gebiet der Endokninologie und Leiter des Testlabors fur Hormo
nalpraparate Er arbettete eme Methodik fur biologische Toste aus und sein Labor erstellte
Hormonalanalysen und Graviditatsprufungen fur Khniken Seme scientia amabihis blioh jedech
stets die Ornrthologie, er widmete mich besonders der faunstischen Forschung sowie den Fragen
der Taxenomie Bedeutsam st seine Tatigheit als Geschaftsfuhrer der Tschechoslowakisehen
ormthologischen Goselilschaft, die thre fachliche Dntwicklung hanpisachlich seinen bratten zoollo
gizchen Kenntmssen verdankt Sehr positiv 1st semna Tatigkeit als Redakteur der Zeitsehrft
Sylvia zu bewerten, die unter semer Leitung ein hohes N1veau errechte und auch ints rnationalen
Anklang fand Schade, dass wn heute, unter weit gunstigeren Bedingungen micht an diese gute
Tradition anzuknupfen vermochten, die das Niveau unserer Ormithologie in der ganzen Welt
reprasentierte

Die wichtigate Etappe der fachlichen Tatigkeit W Cerny s setztc nach dem zweiten Waltkneg
em, als er 1946 dem Buf semer Lehrer Prof J Komarek und Prof V Breind! folgte und als
Fachassistent an die naturwissenschafthiche Fakultat ging Hielr wuide er 1956 Dozent fur die
systematische Zoologie der Wirbeltiere Mit der Berufung W Cerny s an die Hochschule wurde
der Grundstein der professionellen Ornithologie 1 der (SSR gelegt Auch i den ubrigen Zweigen
der Zoologie der Wirbeltiers hat W Cerny grosse Verdienste erwaorben 8=in Hochschullehrtext
Morphologie und System der Chordaten gehort big heute zu unseren besten Zoologielehrbuehorn
Neben seiner padagogischen Tatigkeit an der Karlsuniversitat half Cerny 19461950 beim
Aufbau der Palacky Universitat in Olomoue, wo er niecht nmt die zoologische Arbeitsstatie
grundete, sonddern auch Vorlesungen aus der gesamten Zoologi hielt These Tatigkeit brachte
1thm die Medaille der Palacky Universitat em Zu dieser umfangieichen Tatigkeit kommt noch
semo Arbeit fur die ormthologische Gesellsehaft hinzn, deren Vorsttsender er 1954 wurde, seine
Arbeit als Bcodakteur der Zeitsehnift Sylwia zein Wirken im Komutee der Tachechoslowakischen
zoologischen Gesellschaft der Akademie der Wissenschaften det (SSR, er war auch Mitgled
zahlrcicher Fachkommussionen fur Fragen des Umweltschutzes, der Jagdzoologie usw These
gewaltige Arbeit zu ermessen 13t heuta fast unmoghch, auch st e lcider das Schicksal der Proniere
gewissor Disziphnen, dass sie thre Kenntnisse enderen weitergeben und ihnen haufig die Zett
mangelt, thre eigenen Arbeiten zu beenden KEs gehorte zu den charakteristischen Eigenschaften
W (‘femy’s, dass er als Lehrer nicht nur semen Scholern mat zeinem Bat hall und thnen seme
emzgartige ormthologische Bibhothek zur Verfugung stellte, sondern aveh allen. Mitgledern
der ormthologizehen Gesellschaft, ja einem jeden, der 1thn um Hilfe bat Sein Uberblick uber
die gesamte Zoologie war hervorragend, was war als Studenten besonders bel gemeimnsamen
Exkursionen bekraftigt sahen Er war ubrigens auch em ausgezeichneter Kenner der Gruppe
Isopoda, uber die er umfangreiches Material ansammelte Wenn auch der Schwerpunkt der
wissenschaftlichen Arbeit W Cerny’s auf dem (ebiet der Faumstik der Vogel hiegt, verfugte or
auch uber hervorragende Kenntnisse auf dem Gebiet der Morphologie, Physiologie Ethologie
und Okologie Im Smnne der Anerkennung dieser ormithologischen Disziphinen leitete er auch
seine Schuler, und es ist wirklich sehr sehade, dass er seme langjahrigen okologischen Studien
besonders uber die Dynamik der Entenpopulationen auf den Teichen in Lndre und auf der
Moldau sowie uber die Populationsdynamik der Singvogel in der Reservation Velky Tivy miche
mehr beenden konnte Das gewaltige faunistisehe Materal, das er sein ganzes Leben hindurch
gnsammelte wurde auch zur Grundlage des Werkes The Fauna der O8SR Vogel

Semne Kenntmsse und semne Verdienste um die europaisehe Ornithologe fanden auch 1n semer
Wah! #umn korrespondierenden Mitghed der Deutsehen und Franzosischen Ormthologischen Ge
sellsehaft thre Anerkennung Ssme Arbeiten wurden von den Ormthologen der ganzen Welt hoch
geschatat fur sie war W Cerny der bedsutendste Vertreter der tschechoslowakisehen Ornithe
loge

Mit W Cerny verliert die techechoslowakische Zoologie nieht nur emnen ausgezetchnetn
und beliebtoen Hochschullehrer, sondern auch emnen gutun und edlen Menschon den jeder, der
ithm bepegnete wvon Herzen gern hatte Er brachte uns saber nicht nur sobdes Fachwissen bel,
er flosste ung auch die Liebe zur Natur und zu unserem Land ein Der Natur unseres Vaterlandes

2



galt seine grosse Liebe. Er liess keine Gelegenheit ungenutzt, seme geliebten stidbohmuschen
Teiche und slowakischen Berge zu besuchen. Diese beiden Landschaften hatte er am liebsten.
Es 1st fast omn Symbol, dass W, Cerny ung gerade in der fur jeden Ormthologen schénsten Zert
verliess — 1m Fruhjahr, wenn unsere Vogel wiederkommen. Alle tschechoslowakischen Zoologen
schulden 1thm Dank nicht nur fur seine Arbeit, sondern auch fur seme Thtigkeit auf dom Gebiet
der Verbreitung zoologiseher Kenntmsse und fiir die uneigennutzige Hilfe, die er jodem von

HUNHE erwies,
7. Veselovsky
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VESPERTILIONIDAE) IN CZECHOSLOVAKIA
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Dedicated to the memory of Assist. Prof. Dr. Walter Cerny

Abstract: Finds of P. nathusiz in Czechoslovakia are summanzed and e¢ntically evaluated.
The distribution of the species 1n Burope 13 examined in view of new information on 1its ecology.
Taxonomie investigation of 17 speeimens from CSSR and 57 specumens from the USSR showed
an abaolute agreement n the basie metrical features and agan underscored the monotypie
character of this species. All erttenia used so far for the distinguishing of the closely related P
nathusy and P pepratrellug have been ehecked, and differences in dentition have been found the
most eanclusive, above all the different positions of Tz and I

In spite of intensive research carried out recently Pipistrellus nathusii still
belongs among the least known European species. Notes in literature con-
cerning it are mostly limited to data about its oceurence in individual coun-
tries and/or notes about differentiating it from a related species, P. pipi-
strelfus. More detailed ecological and ethological information is brought in
the papers of Soviet authors published in recent years (Lichatev, 1961;
Panjutin, 1970; Sosnovceva, 1973a, 1973b). As shown by Roer (1973}
in reporting about the distribution of this species in Central Europe, the
information about the way of life of this bat is important also for the evalu-
ation of the character of its oceurence in individual regions, which has by no
means been clarified so far. Owing to the fact that P. nathusii belongs to the
rarest bate also in our country we consider it necessary to summarise our
information from Czechoslovakia, confront it with literary data, and to carry
out the taxonomic analysis of accesible series from Czechoslovakia and the
Soviet Union.

MATERIAL

The materal from Czechoslovakia 18 eonstitued by 13 24 and 4 2¢, from the Soviet Union
by 11 33 and 46 $9. The localsation of the Czechoslovak material will be given below. The
material from the TTSSR comes from two localities of Central Russia, the Penov Rayon, the
Region of Vehikiya Luk: and the village Vishnyaki in the sorroundings of Moscon This material 1s
kept i the eollestroma of the Zoologmeal Museum, Moscow University, For enabling us the .
vestigation of this material we are indebted to the late Prof. Dr. V. G. Geptoer and Dr. O. L.
Rossolimo,



OVERALL DISTRIBUTION

The first post-war author to give a serious picture of the overall distribution
of the species in his monograph is Ryberg (1947). According to the text and
included maps P. nathusii was located in the following countries: Portugal,
Spain, France, Holland, Denmark, southern Sweden, Switzerland, Italy,
both German Republics, Poland, Hungary, Yugoslavia, Bulgaria, and in the
USSR from the cost of the Baltic to the east up the river Vjatka and to the
south up to the Black and Cagpian Seas and Transcaucasia. As uncertain he
marks in his map three localities in Rumania, “Greece” and one locality in
Izrael. Kuzjakin (1950) considers the occurence of the species in some
southern countries evidently inconclusive, particularly in the Iberian Penin-
sula and in Greece, as well as in Izrael. As the territory of its distribution
he states western France to Tchkalov in the east and from the coast of the
Baltic and the line Leningrad — the Vyatka river valley in the north to the
Medditerranean, the Black Sea, Transcaucasia, Northern Turkey (probably)
and northern Iran in the south. In a later monograph (in Bobrinskij
et al. 1963) he specifies the southern limit of its distribution with the excep-
tion of southern Ttaly up to the frontier between the USSR and Turkey
and the USSR and Iran, noting that the species will be found in northern
territories of the two countries. A gimilar picture of the distribution of
P. nathusii is given by other Soviet monographs as well, such as Abelencev
et al. (1956), Sokolov et al. (1963). From among general monographs it is
necessary to mention the picture of the distribution of the species in Eller-
man and Morrison-Scott (1951) who include Spain, France, Switzerland,

Fig. 1. Overall distribution of P. nathusti {literary sources in the text).
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Italy, Holland, Denmark, Germany, Poland, Hungary, and in the USSR
a region agreeing with that of the Soviet sources quoted; with a question-
mark are then given Iran and Izrael. Let us note here that in none of the
sources quoted there is a mention of the occurence of P. nathusii in (Czechoslo-
vakia, either in the text or in the maps.

In drawing a map of the overall distribution (Fig. 1} we, of course, con-
sulted also more recent sources. In the west we defined with more precision
the occurence of the species in France at Beaucournu (1963) and Saint
Girons (1973), in Holland particularly at Kamp-Hilt and Bree (1964).
Stebbings (1970) reports the find of one male in the south of England.
The situation in the Iberian Peninsula remains obscure. The species is
mentioned both in Spain (Bauer, 1956; Balcells, 1967) and in Portugal
(Almaca. 1968), but only in the total lists of chiropterofauna of those
countries without mentioning the loeality. Evidently 1t concerns previous
reports, especially that of Cabrera (1914). In Belgium and Luxemburg the
species has not been discovered go far (Saint Girons, 1973).. Roer (1973)
summarises all reports ahout the finds of the species in Central Europe of
1945 to 1973. From that period comes the highest number of finds in
the F.R.G. and G.D.R., some of which were published separately (Handtke,
1967; Schober et al., 1971, and others) After the appearance of Roer's
report several other reports concerning the occurence of P. nathusii
have appeared, such as Klawitter, 1974 in West Berlin. Post-war finds
have been made in other Central European countries, Poland (Krzanowski,
1956; Kowalski, 1964), Switzerland (Furrer, 1957; Aellen, 1961), Austria
(Bauer, 1958, 1960), and Czechoslovakia (see the following chapter). As far
as Austria is concerned, there exist 3 former reports from Vienna and its
sorroundings (Wettstein, 1925) which were not included in any of the total
lists. The discovery of 1 § on 28 Jan , 1922, is important due to the fact that
can be considered a proof of the hibernation of the species in Austria. The
species, however, has not been reported from southern Sweden and Denmark
after 1945 (Roer, 1973).

From new discoveries in the western Mediterranean the most important is
the find of 1 male in the Isle of Corsica (Kahmann and Goerner, 1956);
that is the only Mediterranean island so far where the species has been found.
Ttalian finds, the overall lists of which were made out by Guline and
Dal Piaz (1939) and Toschi and Lanza (1859), were enriched by Dinale
(1958) who found three males in Piemonte. The distribution of the species
in several Balkan countries was also evaluated in detail. In Hungary by
Topal (1954) — 6 localities; in Yugoslavia by Duli¢, 1959; Dulié and
Mikuska, 1966;: Duli¢ and Tortid, 1960; Duli¢ and Mirié, 1967 —
about 15 localities; in Bulgaria by Handk and Jogifov {1959) — 3 localities.
Further the species was reported by the find of a small colony in Albania
(Handk, 1964). From Greece it is reported by Ondrias, 1956 with the
following note: “Die genaue Verbreitung der Rauhhautfledermaus ist nicht
bekannt™, more recently, however, there exists a find of banded specimen
from near Kavalla in Thrakia (Strelkov, 1969). According to recent sources
the species does not seem to be reported from any Agian state mentioned
above with the exception of Turkey. The find of 1 &, banded in the Voronezh
natural reserve in the USSR, is reported from the European part of Turkey
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(near Istanbul) (Btrelkowv, 1969: Roer, 1973).* In modern lists of chiro-
pterofauna of Izrael (Harrison, 1964) and Iran (Lay, 1967; De Blase,
1971, 1972) the species is missing. As to the distribution of P. nathusi
in the Soviet Union, new discoveries have been reported since the publi-
cation of Kuzjakin’s monograph, many of them being summarized in the
chiropterological proceedings published in Leningrad 1974 (Kurskov,
Dulickij, Skvorcov and Dorofenko-Kuéuk, Kazakov and Jarmy§,
Rachmatulina, Sosnoveeva). Theseand further reports specify the infor-
mation about the loecal abundance of the species in the USSR, but do not
extend its known territory

An overal picture of the distribution shows above all that P. nathusii is
limited by its occurence to Furope with the exception of Great Britain
(where, according to Stebbings, it can occur only occasionally} and northern
Europe. It is possible, though, that it will be found in the northern border
regions of Asian Turkey and Iran, as assumed by Kuzjakin, but its occur-
rence further to the south and to the east, in North Africa, on the Arab
Peninsula or in Central Asia is not probable. All authors dealing with the
distribution of P. nathusii in detail have agreed that its occurence is not
regular. This is why we tried, according to literature, find the places of its
highest concentration, {e., above all, the regions from which a number of
summer colonies is known (in Fig. 1 marked by large circles). Such places
seem to be as follows (1) The reserve Qamargue in the south of France
(Bauer and Festetics, 1958; Konig and Konig, 1961), (2) some valleys
of Switzerland (Furrer, 1953; Aellen, 1961), (3) some regions of the valiey
of the Rhine and in the centre of the F.R.G. {Roer, 1973), (4) Berlin and
its surroundings (Haensel, 1967, 1972; Klawitter, 1974), {5) The sur-
roundings of Lake Neusiedler in Austria {Ba,uer, 1960), (6) the surroundings
of Pulawy in Poland (Krzanowski, 1956}, (7} the eastern region of White
Russia (Kurskov, 1974), (8) forest and forest-steppe regions of the Ukraine
with the exception of the Carpathians (Abelencev et al.. 1956), but in-
cluding the Crimea {(Duliekij, 1974), (9) the region of deciduous forests
of European Russia (Kuzjakin, 1950 and many others), where it is part:-
cularly frequent, e.g., in the Priokskoterrasnyj zapovednik {Lichadev, 1961
or in the Voronezhskij zapovednik (Sosnoveeva, 1974a, 1874b)

On the whole we can consider the central and southern regions of the
Saoviet Union covered with deciduous forests the centre of the present distri-
bution of P. nathusii. According to all reports the species reaches there
highest population density Tts number then drops both towards the east
and particularly towards the west, so that, in most parts of western, central
and southern Europe it is considered a rarity. The zoogeographical origin
of the species P. nathusii cannot be completely solved for the time being.
Together with Bauer (1960) and Roer (1973) we think it possible that
it is originally a Mediterranean or Pontic forest faunistic element which,
only secondarily, as a result of the deforestation of most of the South of
Europe, moved to the north-east or to the north.

* Lehmann {1966) and Caglar (1969) report a further find of 5 specimens (2 females,
3 males) from Amian part of Turkey (Leke Manyas, south of Marmara Sea, 30 9.1964) This
focality 18 not given in Fig 1.
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THE OCCURENCE IN CZECHOSLOVAKIA

The occurence of P nathusw in the CSSR has so far been evaluated as very
rare with recent finds being made 1n the south of Bohema, south-western
Moravia and south-western Slovakia (Handk, 1958, 1967), without distin-
gmishing between summer finds and occurrences at the time of movements
Exact information about the dates of occurence together with other circum-
stances of the find prove to be very important particularly for the reason
that P nathusu 1s capable of long-distance fights which can have the charac-
ter of regular migrations (Strelkov, 1969 and others) We therefore give
here a complete hst of all finds together with details that could be found out,

[ ] SLImE
o Y onsen
L] ne delg

i
|

Fig 2 A survey of finds of P nathusu in Crechoslovakia

Bohemia Literature data 1 Prague no details, specimen missing {Bayer, 1894) 2, Rychnoveh

near Jaroméf, no detals, information nneertamn {Praiak, 1896} 3, Pisek, no detals, infor
mation uncertain {Prazak, 1896) 4, Southern Bohemia, no details, specimen missing (Frie,
1872) 5 Ceske Buddjovice 1 3, without dat, leg Pfleger, Coll NMP (Gaisler, 1956)
6, Hluboka 1 &, no date, Coll NMP (Bata, 1933, Gaisler, 1956) 7, Cakov near Ceske
Buddjoviee, 1 3, May 1931, leg Matoud Coll NMF (Gaisler, 1956} 8, Tiebon, 1 §, June
1894, leg Wemzettel, Coll NMP (Bata. 1933, Gaisler, 1956) 9, Pardubiee 1 g, 11 Sep,
1867, Coll EMP (Hybar, Sklendr and Miies, 18973}
Our finds 10, The pond Velky Tisy near Lomnice n Luzmer, under the roof cover of the
biologieal station 16 Sep , 1958, 1 &, 1 %, 17 Mav 1868, 1 3 dum of the same pond, shot,
16 July, 1957, 1 3, Colt I8Z 11, Ruda near Veselh n Luznier, behind woed Lining of walls
of the biologcal station, 22 Sep 1973, 1 3, 14 Sep, 1974, 1 g, Coll ISZ 12, Kaliteyn, loft
of mamn oastle tower, 4 Jul , 1973, mummy with sknll, 1 €, leg Horaéek, Coll IS8Z

Morgvia Isterature data 13§, Sorroundmgs of Brno, no detads, speeimen missing (Kolenaty,
1860, Remes, 1927) 14, Krahcky Sn&Znik, no details specimen missing (Kolenat:, 1860,
Remes, 1927) 15, North east Moravia, no data specimen musang (Kolenata, 1860, Reames,
1927) 16, Kostelee near Novy Tidin, quoted as Wersskirehen in Mahren, no details, Coll
NMW (Rebel, 1933)

Our finds 17, Petruvky. distriet Trebié, 1 &, August 1958, found dead, Coll I8Z 18, Zabreh
m Moravia, 1 &, 19 Aug, 1905, speeimen orgimally m the collections of the castle Usov,
now Coll IVZ 19, Studenee, distniet Trebi#, 1 a erevice of a wnall of the bological statien,
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8 Sep.. 1966, 1 £, 1 ¢, Coll. IVZ. 20, Velky Tlviir uear Pohofelige, netted over an emptied
pond, leg. Balit; 13 Sep., 1969, 1 ¢, Coll DBAM; 27 Bep., 1969, 1 3, Coll. MMB. 21, Polanka.
on Qdia, shot over a pond, 15 Jun,, 1961, 1 g, Coll. SMO, 1 3, Coll. RMB.

Slovakia. Literature data: 22, Samorin, district Dunajska Streda, no detals (Ortvay, 1902);
1 ¢ in the materal of . pipistr., Coll. NMP (Gaisler, 1956). 23, Banska Stiavniea, 1 speeunon,
9 Jul., 1851, leg Rokosz, Coll. NMB (PPaszlawsky, 1918; Gaisler, 1966). 24, Kofce, Bankov,
1 specimen, September, 1860, determined by Blamius (Jeitteles, 1860, 1862; Pazlawsky,
1918; Gaisler, 1956; Mo&ansky, 1957). 25, Ko#ice, Opatska, 1 speeimen without date,
{(Teitteles, 1862; Méhely, 1900; Paszlawsky, 1918; Vachold, 1956; Gaisler, 1956;
MoSansky, 1957). 26, Stary Smokovec, quoted as Tatrafured, 1000 m above sea level,
1 specimen, 1847, leg. Setter, Coll. NMB (Méhely, 1900: Paszlawsky, 1918; Vachold,
1956; Mosansky, 1957; MoSansky and Gaisler, 1985). 27, Sur near Bratislava, 1 specimen,
30 Jul., 1955, skin without skull in Coll SNMB {Brtekova, 1956).

Unelear and unvalid data: Slovakia, no data, no specymen (Babor, 1943 — Kortvélyes,
eited according to Paszlawsky (1918) as ? in the V. Zitny ostrov by Gaisler (1956) and
translated as Hrudov (distriet Bratizlava) by Vachold (1956) and after him by Feriancovéa
and Hanak (1965); Kortvélyes 1z a mountamn m Hungary, south of Tatabénya, Hrudov
1n the cistrict of Bratislava does not exist, the nesrest 1 the village Hrudov north-east of Sahy
and the Castle Hrudov north of Zlaté Moraves. — Polana (Turéek, 1962), information very
uncertain and according to the ewrcumstances of the find 1t may have been confused with
the specwes Myoks mystasnus. — Branna, dstroet Bumpeik, 1 &, 4 Jun,, 1968 (Soudek,
1970): asecording to speeimen deposited in the collections of the Museum in Sumperk 1t 18
wrongly determined specimen of M. mystacenus. — Finally 1t 13 nece<sary to note that dus
to a wrong trauslation from Hungaran names Bafiské Stinvnica was erroneously referred to as
Banska Bystriea and Stary Smokovee erroneously referred to as Tatranské Lomnica m
Gaisler (1956) Correct localities are eited above.

Explanation of abbreviations of Institutions where the material 15 kept (Coll.): NMP =
— National Muscum Praha; ISZ — Institute of Systematic Zoology, Charles Univeraity, Praha,
IVZ — Institute of Vertebrate Zoology, Cz. Acad. Se., Brno; DBAM — Department of Biology
of Amimalz and Man, Purkyné University, Brno; SNMB — Blovak National Museum, Bratislava;
EMP = Ea~t Bohemian Museum, Pardubiec; MMB — Moravian Museum, Brno; NMW —
- National Museum, Wien; NMB = National Museum, Budapest; SMO = Silesian Museum,
Opava; RMB = Reglonal Museum, Bardejov.

From this list it is evident that in the couarse of about a last hundred
years 338 finds of P. nathusii have been registered on the terriory of the CSSR
in 27 localities, out of which only 15 finds have been made (in 9 localities)
since 1945, If we considered those numbers only, we should have to conclude
that P. mathusii, with the exception of the recently discovered Nyetalus
lasiopterus, is the rarest Czechoslovak bat. Such evaluation would, however,
be a very superficial one, as it is necessary to take into consideration the fact
that iz a forest species with quite specific claims as to the roosts and in which
there are no data available from the period of hibernation.

From the finds registered 12 localities are situated in Bohemia, 9 in Moravia,
and 8 in Slovakia. From this we can judge that the species occurs on the
whole territory of the Republic. A more detailed glance at the map (Fig. 2)
shows, however, that there is a trend towards more frequent finds in certain
territories. A common character of most the finding places is a landscape
with patches of woods and the proximity of ponds (southern Bohemia, the
regions round Trebi¢, Pardubice, Silesia, Pohotelice, Jursky Sar). This type
of landscape where there are enough old deciduous trees is, in the conditions
of Central Europe, an ideal habitat of this species, and that is the reason of
the mosaic-like character of its distribution.

The time determination of the individual finds is important as well; the
overall survey can be seen in Fig. 3. From those finds where the date is known,
the majority (9) fall to September, but the number of finds in the summer
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season from May to July is also relatively high (8). We have at our disposal
evidence from both the movement period, above all the autumn ones, and
evidence of occurrence in the period of reproduction. In the case of the
summer finds it concerns solely males, so that direct evidence of the re-
production on our territory is missing so far, Thig fact might be interpreted
in the way that, in the summer season, only males occur on our ferritory
and only towards the end of summer they meet migrating females from terri-
tories situated more to the north or north-east. Such interpretation, however,
is little plausible, particularly due to the fact that a similar distribution
of territories of the two sexes has, so far, not been proved in any of the
European bats. From the discoveries of Soviet investigators (Sosnovceva,
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Fig 3 The time survey of the finds of P nathus in Czechoslovakia,

18744, 1074b) it follows that both males and females, though hiving in different
roosts, stay in the same areas in the course of the summer. Mating occurs
in those territories before the beginning of migration in the latter half of
August and in the first ten days of September The summer presence of males
can, in our case, be considered an indirect proof of reproduction and the
absence of females so far can be explained by their concealed way of life
and their lower space activity. Nevertheless, the fact remains that we face
a species whoge density of population in our country is very small and whose
character of distribution in Czechoslovakia cannot be defined conclusively.

ECOLOGICAL AND ETHOLOGICAL NOTES

As follows from the list of finds, our own experience is limited to the
eircumstances of the occurrence of P. nathusiz in temporary roosts and/or
to night activity in the period of movements. Neither summer roosts nor
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hibernating quarters have been discovered on our territory. Those roosts
populated by individual specimens for only a short time towards the end
of summer (September) or also in spring (May) are considered temporary
A typical example of such a roost is a cavity of top tiles on the roof of the
ornithological station at the pond Velky Tisy (locality 10).  nafhusii were
found there both in September — 16 Sep., 1958 1 3 and 1 ¢, and in May —
17 May, 1968 1 4. In the summer season the roost was checked several times,
but no bats were found there. A similar type of roost is the space between
the wooden and stone walls of the building of the field zoological station
Ruda (loe. 11) Individual bats had been heard there since 1967, always
in September. As the roost is inaceessible, trapping and identification of the
bats were successful only after setting spccmi traps at the exit crevice from
outside on 22 Sep., 1973 and on 14 Sep., 1974 — in each case 1 § was obtained.
Thig roost is inha-bited for only a short time in September. In the summer
geason no bats were found there. And, finally, also the find in the building
of the ecological station at Studenec (loc. 19) is similar. There, approximately
gtarting with 1 Sep., 1966, fresh bat droppings were found under a vertical
crevice in the wall beside the window frame and, on 8 Sep., 2 specimens
(&, 9) of P. nathusti were trapped in a net prepared there.

A common feature of all the roosts above is the fact that they are always
situated in isolated buildings at the periphery of a wood in the vicinity of
ponds. Next it is their shape: they were always narrow crevices in brick or
wooden walls or small spaces under roof tiles. Both correspond to what
Soviet authors say. Thus, Panjutin (1970) writes that P. nathusii preferably
looks for thin patchy woods with & number of clearings and proximity of
rivers flowing through the woods, He considers various cavities in the trunks
of trees, most frequently cracks, the original roosts of this bat Today, more
frequent are roosts in buildings, also of crack-like character, e.g., under metal
cover of roofs. From the confrontation with ‘\mriet literature it follows that
in our case they were most probably “mating” roosts. According to Panjutin
(1970), Sosnoveeva (1974b) and others “fhe males take up individually
various roosts, particularly crevices in walls, towards the end of summer.
They utter specla,l strong and long-lasting chlttermg which is very intensive
towards the morning. B;y means of these sounds they lure the females that
appear in the roosts later on. Evidently the mating takes place in the roosts.
At the time when the male i in the roost together with the female he does
no longer utter the strong interrupted chittering sound, but both bats utter
low bubbling sounds only from time to time. This corresponds to our observa-
tions, especially in the locality Ruda (No. 11), where the males uttered loud
gsounds. On the other hand, in the locality Studenec (No. 19} where a male
and a female were discovered, no conspicuous sounds were registered.

There remains a problem, viz., whether the individuals found in our
country in mating roosts are members of local populations or whether they
are immigrants from the north or north-east. By means of banding long-
-distance migrations of P. nathusii from central Russia to the Ukraine,
Turkey or to the Balkans were proved, as well as those from Schleswig-
-Holstein to Camargue in the south of France (Strelkov, 1969, Roer, 1973).
We consider it probable that an increased number of finds in our country
towards the end of summer iz in connection with the autumn movements
of the populations of this species. Moving local populations can be strength-
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ened by the arrival of migrating individuals from the territories of the
summer occurrence situated more to the north. The autumn mating display
and flight activity of P. nathusii will evidently have a number of the same
features with another long-distance migrating species, Nyclalus nactula.

Let us in brief mention some other finds of P. nathusi: in Czechoslovakia.
The specimens obtained from the locality Velky Dviir were caught into
J&panese mist nets set over an emptied pond to catch waders. The first
specimen, an adult female, was netted on 13 Sep., 1969, at 19.30 hrs near
a pool remaining after the pond had been emptied. The second specimen,
an adult male, was netted on 27 Sep., 1969, at 19.00 hrs over a dry part of
the bottom, covered with plants. Both bats were netted at the height of
1.70 m above the bottom of the pond. Though there is a time difference
of 14 days between the two catches, the possibility cannot be excluded that
they were members of one couple hunting together over the pond, as described
by Soviet authorg. Our specimens from the summer period were either shot
after leaving the roosts in the evening or found dead or there are no details
known about them. From the specimens shot, two were shot over a pond and
1 over the dam of a pond at the height of about 7 m, at the distance of about
300 m from one of the temporary roosts described (loc. 10). This evidence is
of importance for the fact that it comes from July and from a locality where
the occurrence of the species was verified within the time span of 11 years,
which supports the above opinion that P, nathusii is a constant member
of our fauna.

TAXONOMIC NOTES

Taxonomic data of P. nathusii in literature are mostly limited to the
statement of dimensions and preecising the features by which it differs from
the related F. pipistrellus. A large number of authors (Topal, 1958; Lanza,
1859; Beaucournu, 1963; Barbu, 1968) described and pictured os penis
of this or of both species of the genus Pipisirellus. A number of papers points
out the taxonomie uniformity of the populations of the whole area of its
distribution. With the exception of Fatio (1905) who differentiated the
specimens from Switzerland as FP. nathusii var. unicolor (synonymised by
Miller, 1912), all authors consider the species monotypic.

Te verify this point of view we compared the basic body and skull dimen-
sions of a series of specimens from Czechoslovakia and those from the Soviet
Union (Tab. 1). From the table there follows a complete agreement of the
two series in all dimensions in which the accuracy measurement can be
assumed, above all in the values of the length of the forearm, total and
condylobasal lengths of the skull and the length of the mandible. These
values correspond, on the whole, to the pertinent data from westzrn Europe
(Miller, 1912; Sains Girons, 1973), in spite of the fact that from that
region only dimensions of individual specimens are available or only average
values without the specification of the size of the material and sex. In our
material, on the other hand, there are sex differences in the sizes of some
dimensions (antebrachium, both lengths of the skull), which is a phennmenon
documented in many genera of bats. In our case the differences are quite
slight, in skull dimensions only 0.1 to 0.2 mm. Owing to the numerical
difference of the two series compared these differences cannot be statistically
tested; we, however, consider them to be of little importance.
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Tab. 1. Comparion of body and skull dimensions of P. nathusii from (zechoslovakia and the
USSR

aé 8y
n X n z
HB CHSR 6 44,0 — 50,5 47,6 3 49,5~ 52,5 50,3
USSR 9 39,1 — fd,0 479 43 44.4- 57,0 48,7
T CESR 6 31,0-39.0 35,0 3 37,5—139,5 38,6
USSR 10 30,0 — 41,0 35,8 43 33,7489 39,2
FA {8SR 7 32,8—-35,0 33,7 3 34,0-—-135,2 14,4
USSR I 31,3—35.0 33,1 41 32,7~ 38,5 34,2
E USSR 4 10,6— 14,0 13,0 3 13.0 14,4 13,56
USSR 42 11,0—16,0 13,6
T CSSR 4 6.6—8,0 6,5 2 6,0~ 6,5 6,2
USSR 12 6,2 8,0 6,6
aL C8SR 11 12,6 —13,5 13,2 4 13.2-13,8 13,4
USSR 10 12,8 13,9 13,3 43 12,8139 13,4
CL USSR 12 12,0—13,1 12,6 5 12,7—13,1 12,8
USSR 11 12,0—13,2 12,6 44 12,0 13,4 12,8
ZB CSSR 4 7.9—43 §,1 3 8.3-8.4 8,3
USSR 1 8,3 28 7.4—8,7 8,2
ic C35R 13 3,8—4,1 3,8 4 2,9 —4.0 4,0
USSR 9 3.6—3,0 3,8 46 3,441 2.8
MB CS8R 11 6.9— 7.7 T 1 7,0-7,4 7.3
USSR 9 7.2— 1.5 7.3 43 6,9 - 7,7 7,4
HS ('S8R il 5,7—86,7 8,0 4 5,9--6,5 6,1
USSR 7 5.4—8,3 8,0 32 5,8—6,4 6,0
M CS8R 12 9,0—9,6 9.3 4 9,1—9,6 9,3
USSR 7 8,7—9,9 9,3 39 9.0—9.8 9,3
C M3 O85R 13 44— 4.6 4,4 4 4549 4,7
USSR 10 4,247 4.4 46 4,2-5,0 4,8
C-M; USSR 13 4,3-5,0 EN 44 4,6 4.9 4,8
USSR 7 4,450 1,8 40 4.2 -5.0 4,8

The facts found out give evidence to the subspecific uniformity of the
populations of P. nathusit from the whole territory of its distribution. This
fact is evidently due to a small area of distribution in combination with a
considerable space activity and thus mixing of genetic material of the indivi-
dual populations. 1t is easy to understand that taxonomic differences in this
species can hardly be expected, because at least some of its populations
migrate to distances approaching in the meridian direction the range of the
area of distribution and in which there is probably no barrier hetween the
East, Central, and West European populations.
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NOTES ON THE DIFFERENTIATION OF P. NATHUSII AND P. PIPISTRELLUS

P. nathusii and P. pipistrellus are considered to be very much related
species of the sibling type by a number of authors (e.g., Kuzjakin, 1950,
1958), diﬂ'ering above all in size, The values of most of the dimensions of the
two species overlap to some extent at the border of variation range, thus
making it often difficult to determine some individuals. ¥rom the outer
characters important distingushing phenomena are the absolute length of the
5th finger and the relative length of the first finger in relation to the width
of the carpal joint {Fig. 4). These two phenomena are, however, based again
only on dimension values and, since they are also subject to great variability
the utilisation of particularly ‘the latter proves little reliable (cf., e.g., Steb-
bings, 1970; Klawitter, 1974). For exact determination of questmn&blfs
individuals, i.e. above all those whose length of the antebrachium approaches
the value of 33 mm and the length of the 5th finger the value of 43 mm,
it is necessary to use cranial characters andjor in males characters on the
08 penis.

Pn. Pp.

width of the oarpal joint in P. nethugii and P,
piprairelius,

:i Fig. 4. Ratio of the length of the first finger to the

The values of some dimensions of the skull in our material of P. nathusii
as compared to those of P. pipistrellus and the measure of their overlap are
given in Fig. 5. From the characters of dentition the keys most often give
the (hﬂ'erem‘e in the size and situation of PL which, in P. nathusii is to be
situated in a broad gap between C and P3, only slightly shifted out of the
row of teeth inside and elearly visible from the side, while in P. pipisirellus
there is only a narrow gap between C and P2 and P! is conspicuously shifted
inside from the row of teeth (Fig. 6). The study of our material has shown
that this characteristic feature is conspicuous only in part of the material,
otherwise it is rather variable and in some cases its utilisation is of a sub-
jective character. Similarly variable is also the second character stated in
some keys: mutual relations of the average width of the crowns of P; and Ps,
The widths of the ecrowns of both teeth should be equal in P. nethusii, while
in P. pipistrellus the diameter of the erown of P; should be somewhat less
{(in our material only by 0.1 mm). As a good determining phenomenon another
character of the dentition can be used, viz. the mutual longitudinal relation
of Tt and I2. In P. nathusii 12 is comparatively long and its tip always
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cisors, which is mentioned in some keys only. In P nathusii there is always
a distinct gap between Is and Ia (Fig. 6, 7). In P pipistrellus only a hint
of such situation is found in only 3 %, of our material, always in one half
of the mandible only. In an overwhelming majority of the specimens of
P. pipistrellus the lower incisors are situated closely to each other and in
most cases they touch slightly at the edges of the crowns (Fig. 6, 7). Aceording

Fig. 6. Differences in the dentitions of P. nathusi and P pypsirellus  Detailed explangtion
m the text.

to our experience it i3 possible to use the above characters of the dentiton
together with the comparison of the values of the dimeusion of the skull for
a safe determination of all individuals of the two species. We have no personal
experience with a large number of living individuals of P. nathusii but we
think that, when using a magnifying glass, it is possible to observe the main
features of the dentition even in living individuals, as is done in field dis-
tinguishing of another two sibling species, Myotis mystacinus and M, brandti.
Using solely the characters of outer morphology is not recommended.

Pn. Pp.

Fig 7. The positaon of the lower inewsors m £ nathusie and P, papustrelliusy
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For the sake of completeness it is necessary to mention the differences
in the formation of the os penis (baculum) which we did not study, as hitherto
descriptions in the literature are quite persuasive. The baculum in P. nathusis
is conspicuously shorterthan in P. pipestrellus, although the total sizes of the
two species are in an inverted ratio. According to Topél (1058) the whole
bone in P. nathusii (n = 6) measures 1.20 to 1,36 mm, in P. pipistrellus
(n = 8) 1.40 to 1.64 mm. The same dimensions for the two species are given
by Lanza (1959) and ather authars quoted in the preceding chapter. Com-
pared with P. pipistrellus, P. nathusii has further a broader proximal bi-
furcation of the baculum. The total constitution of bacula in the two species
is, of course, very similar and, together with other features, gives testimony

of their close relation.
SUMMARY

P. nathusii is spread all over Europe except for the northern territories,
its occurrence is, however, patchy. It reaches the highest population density
in central and southern areas of the European part of the USSR, in most
other European countries it is considered rare. On the territory of the CSSR
33 finds have been registered in the last 100 years in 27 localities, out of which
15 finds (9 localities} have been made since 18445, The occurrence of the
species was proved in the whole country, it is, nevertheless, concentrated
in regions with woods and ponds. Most of the finds exactly dated fall to
September when both males and females were caught. Whenever roosts
were discovered, they were always crevices in walls or under the roofs covers
of isolated buildings at the periphery of a wood and near a pond. Confronting
Soviet literature we find out that these temporary roosts are first popuiated
by males and later on the roosts are probably used for mating. From the
summer season in Czechoslovakia only males are known, evidence of hibernat-
ing specimens is missing. From the discussion about the character of the
oceurrence of the species it follows that in our country P. nathusii occurs
rarely and perhaps it even reproduces in the summer season. Towards the
end of the summer the populations move and in those moves perhaps im-
migrants from the north or northeast take part as well.

axonomic investigation of a series of 17 specimens from the USSR and
57 specimens from the USSKE showed an absolute agreement in the basic
metrical features. The monotypie character of the species has been proved
in which, evidently due to a small area of its distribution and a considerable
rate of mixing of populations from various territories no subspecies are
formed. Females are, in some dimensions, slightly larger than males. Discri-
mination features between P. nathusii and P, pipistrellus have been evaluated.
Bady characters are not sufficient for the discrimination of 100 9%, individuais.
This is gnaranted by the examination of the skull where the most conclusive
are the differences in the dentition and among those above all the different
positions of I and TIs.
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VESTNIK CESKOSLOVENSKE sPOLECNOSTI ZOOLOGICKE
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*

Zoologische Abteilung des Nationalmuseuwms, Praha
und Zoologischer Garten, Praha

EINIGE ERGEBNISSE DES TESTENS DER METHCDE VON AUGENBLICKLICHEN
AUFZEICHNUNGEN, DIE BEI DER UNTERSUCHUNG DER AKTIVITAT DER
SAUGETIERE IN DEN ZOOLOGISCHEN GARTEN ANGEWENDET WIRD

Ivax HERAN
Bingegangen am 19. Juni 1475
In memoriam Doz. Dr. Walter {erny gewidmet

Abstrakt: Genauigkeit der Methode der gugenblicklichen Aufzeichnungen der Aktivitat
der Siugetiers bei verschieden langen Intervallen zwisehen einzelnen Aufzeichnungen und bei
verachiedener Linge des Beobachtungszeitraumes wurde getestet. Als Ausgangsmaterial dienten
Aufreichnungen der Bewegungs- und Raumaktivitit einer Gruppe von & im Freigehege des
Prager Zoologischen Gartens gehaltener Bisone. Es wurde festgestelll, dass der Hauptfaktor,
welcher die Genauigkeit der gotesteten Methode bestimmt, die Anzahl der sich zum entspechenden
Beobachtungszeitraum bezichenden Aufzeichnungen ist; diese Anzahl ist dureh die Monge der
Tiere in der untersuchten Gruppe, durch die Liange der Intervalie zwischen den einzelnen Auf-
zeichnungen und durch die Gesamtdauer der Beobachtungen gepeben.

EINLEITUNG

Bei der Untersuchung der Aktivitit von Sdugern in den Zoologischen
Gérten, besonders dann, wenn die Tiere in grosseren Gruppen gehalten
werden, ist aus Zeitgritnden die Anwendung der Methode der augenblicklichen
Aufzeichnungen der Aktivitit der Tiergruppe von Vorteil. Die Kinzelheiten
itber diese Methode, welche bereits langere Zeit bei der ornithologischen
Forschung im Terrain angewendet wird, sind an einer anderen Stelle be-
schriecben (Herdn, 1972, 1974, 1975); ihre Grundlage besteht darin, dass
wir in bestimmten Zeitintervallen die Gesamtanzahlen der Tiere, die sich
mit einer bestimmten Tatigkeit befassen (beim Untersuchen der Bewegungs-
aktivitdt) oder die sich in einzelnen Teilen des Geheges befinden (beim Unter-
suchen der Raumaktivitdt) aufzeichnen und aus diesen schliessen wir dann
auf das Ausmass einzelner Titigkeiten, resp. auf die Raumverteilung der
Tiere im jeweiligen Zeitraum.

Die Glaubwiirdigkeit der auf diese Weise gewonnenen Ergebnisse beruht
auf einer Reihe von Umstinden, zu welchen die Wahl des giinstigen Zeit-
intervalls zwischen den einzelnen Aufzeichnungen (Aufnahmen) gehort; soweit
mir bekannt, wurde die Genauigkeit der genannten Methode in dieser Hin-
sicht bisher nicht tiberpriift. Aus diesem Grunde ist im vorliegenden Beitrag
ein Versuch der Bewertung des Materials unternommen, das ich zu diesem
Zwecke beim Untersuchen der Aktivitit der Bisone im Prager Zoologischen
Garten gewonnen habe,

24 %



MATERTAL UND METHODIK

Zweeks Testens wurde die Bewepungs- und Raumaktivitat emer Gruppe von 8 (2,6) 1m Frei-
gehege von ca 42 a-Flache gehaltener Bisone (Bison bison Limne. 1758} untersucht e Beobach-
tungen wurden m den Monaten Marz und April. wenn sich i der Herde noch keine ncugeborenen
Jungen befinden, durchgefuhrt Dhe Beobachtungszeit war m verschuedene Tageszerten verteilt,
um verschiedene Aktivitatstypen der untersuchien Tiere zu erfazsen,

In drer zweistundigen Zewtspannen wuarden glewchzeitig mit genauen Zeitangaben alle Tatig-
keiten der becbachtoten Tiwere und 1thr Ortsweeh=el im Raume des Geheges durchlaufend auf-
gezewhnet, Auf diese Wewse winden 3 % 960 Aufzewhnungen pewonnen, die emn vollstandiges
Bikd uber dwe Aktwvitat der Tiere 1 den entsprechenden zwemtundigen Zeifraumen ergeben
und als prundlegendes Vergleichsmatenal fur dus eigentliche Bewertung gedient haben Aus
diesem Grundmateral wurden Aufzeichnungen in Intervallen von 5 Mmmuten, 10 Minuten,
20 Minuten, 30 Minuten, 40 Minuten und 60 Mmuten gewshlt, wodvreh 6 Modifikationen der
Grundprobe gewonnen wurden, die im unterschiedhichen Genaugkeitsgrad die Aktavitat der Tiere
in entsprechenden Zeitraumen (vgl Tab 4 8] erfassen

Emnzelne Modifikationen wid dre Grundaufzeichnung wurden dann in ewmnheithicher Weise
3¢ verarbeitet, damit aus thnen der Anteil dor emzeinen Aktivitaten an der gesamten Bewegungs-
aktivitatssumme der Tiere, bzw. das relative Vorkommen der Tiere m einzelnen Feldern des
Geheges, ersichtlich ware Ihe Genawgkelt der in emnzeinen Proben gewonnenen Ergebnisse
wurde dann durch Vergleich mit den Ergebrussen der Grundprobe, wie 1m folgenden Kapitel
angefuhrt, festgestellt The atatistische Bewertung der gewonnenen Ergebmsse wurde, mit
Rucksicht auf den Charakter des Materials, auf das Ermitteln der Vamabilitetsgrenze (X + 3 . 3)
beschrankt

Ahnlich wurden drer vierstundige Zeitspannen (3 x 1920 durch Kombingtion von zweistun.-
digen Zertspannen gewonnenen Aufzerwhnungen) und eme sechsstundige Zewtspanne (2880 Auf.
zewchnungen, die durch Zusammenfessung aller drei zwestundigen Zertspannen gewonnen wurden)
verarbeitet The Kombmation eimger zweistundiger, vonemander unabhangiger Zertspannen 1st
kein methodischer Fehler, denn sie entsprieht der prakuschen Anwendung der getesteten Methode.
Die Vergletehbarkent der gewonnenen Ergebniase st bloss em wentg dadurch beschrankt, dass
be1 zwelstundigen und vierstundigen Zeitspannen eme dreifache Menge der Proben als ber der
sechsstundigen Zeitspanne zur Verfugung stand.

ERGEBNISSE
Bewegungsaaktivitat

Beim Untersuchen der Bewegungsaktivitit mit Hilfe der Methode der
augenblicklichen Aufzeichnungen ist es moglich nur bestimmte Arten der
Tatigkeiten zu erfassen, deren Auswah! von der Charakteristik des Verhaltens
der betreffenden Art abhingt. Es ist nicht méglich, auf diese Art, Tatigkeiten
kurzfristigen Charakters zu untersuchen (bei Bisonen z. B. Komfortverhalten,
Kotabgabe, Harnen), deren Erfassen in den festgesetzten Intervallen auf
Zufall beruht und kein objektives Bild des Ausmasses der o. g. Titigkeiten
vermitteln kann. Zum Zweck der vorliegenden Arbeit wurden 4 Arten der
Tatigkeiten untersucht (Liegen, Stehen, Nahrungsaufnahme und Trinken,
aktive Bewegung), deren relatives Ausmass durch das Prozent der Gesamt-
aktivititssumme (= 100 %) ausgedrickt wurde. Die Unterachiede in den
relativen Werten der genalmten Tatigkeiten in einzelnen Proben (d. h. bei
Aufzeichnungen in Intervallen 5 Minuten — 60 Minuten) wurden in Prozent
als Abweichungen der zustdndigen Werte von der Grundprobe ausgedruckt
(Tab. 1). Tatigkeiten, die nur in sehr geringem Ausmass vertreten waren,
gind oft aus den in langeren Intervallen gewonnenen Aufzeichnungen vo]hg
ausgefallen; ein solcher Verlust ist in den einzelnen Proben mit Hilfe des
Ausmasses der betreffenden Tadtigkeiten in der Grundaufzeichnung angegeben
(Tab. 2). Der Orientierungswert der Aufzeichnungen in den einzelnen Proben
der durch das Erhalten der Reihenfolge einzelner Tati gkeiten (A >B>C=>..)
gegeben ist, wird in Tab. 3 angefuhrt.
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Tab. 2. Vollstindigkeit der Aufzeichnungen einzelner Tatigkeiten im Verglewh zur Grundprobe

= 1009,)
f
+
B’ 107 Vil 307 40" 60"
2 Stunden 100 100 100 06,8 06,8 88,8
4 Stunden 100 100 100 100 100 100
6 Stunden 100 100 100 100 100 106

Aus den gewonnenen Ergebnissen ist ersichtlich, dass die Genauigkeit der
Untersuchung der Bewegungsaktivitit mit Hilfe der Methode augenblick-
licher Aufzeichnungen, besonders in kiirzeren Zeitabschnitten (2 Stunden),
beschrinkt ist und mit Verlingerung des Intervalls zwischen den einzelnen
Aufzeichnungen stark abnimmt. Abweichungen in relativem Ausmass ein-
zelner Aktivititen konnen bereits beim Intervall von 5 Minuten zu Ande-
rungen in der Reihenfolge der Tatigkeiten fithren. Durch Verlangerung des
Beobachtungszeitraumes nimmt die Genauigkeit bedeutend zu, insbesondere
in Proben mit lingerem Intervall zwischen den einzelnen Aufzeichnungen.
Die Vollstindigkeit der Aufzeichnungen ist in allen Fillen hoch.

Raumaktivitit

Beim Untersuchen der Raumaktivitit wurde die Verteilung der Tiere anf
der Gehegefliche und die Frequenz ihres Vorkommens in den einzelnen
Teilen des Geheges, welches zu diesem Zweck in 16 anndhernd gleichgrosse
Felder geteilt war, ermittelt (vgl. Hera, 1974). Das relative Vorkommen
der Tiere in den einzelnen Feldern wurde jeweils auf die Anzahl der Tiere
in dem am meisten frequentierten Feld (= 10) umgerechnet.

Tab. 3. Einhelten der gleichen Rethenfolge der Titigkeiten nach deren Umfang (in 9 der Fiille)

f
t
5 107 207 30 40’ 60"
2 Stunden 83,3 83,3 76,0 4,6 41,7 41,7
4 Stunden 100 83,3 100 83.3 68,3 75,0
6 Stunden 100 75,0 OO 50,0 100 75,0

Die Abweichungen im relativen Vertreten, Vollstandigkeit der Aufzeich-
nungen und das Erhalten der gleichen gegenseitizen Reihenfoige wurden
auf die gleiche Weise wie bei der Bewegungsaktivitat festgestelit. Da diese
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Tab. 6. Vollsténdigkeit der Aufzeichnungen in den emzelnen Feldern im Vergleich zur Grund-
probe {= 100%,); a8 — aus der ganzen Probe, b — aus den Feldern mit maximaler Vorkommens-
frequenz {ea. 759, aller Aufzeichnungen)

f
1 P
5 10° 20 307 407 60
2 Stunden n 99,6 99,1 97,2 06,3 94,3 88,5
b 130 100 100 100 100 94,1
4 Stunden a 99.8 99,6 94.6 97,0 95,9 90,5
b 100 100 100 100 100 1404
@ Stunden a 104} L6 99,6 08,5 97.8 93,0
b 100 100 100 100 100 Ty

Kennziffern durch die Werte ungiinstig beeinflusst wurden, die aus den
Feldern mit der schwichsten (sporadischen) Vorkommensfrequenz gewonnen
wurden (diese Werte sind beim Verlingern der Intervalle zwischen den ein-
zelnen Aufzeichnungen stark verzerrt, vgl. Tab. 4), sind in den zustdndigen
Tabellen (Tab. 5—7) ausser den Mittelwerten der Gesamtprobe auch Mittel-
werte angefithrt, die nur aus den meistfrequentierten Feldern (in denen die
Anzahl der aufgezeichneten Tiere in der Gesamtsumme ca 75 9, aller Auf-
zeichnungen gebildet hat) errechnet worden. Dieses Eliminieren des am
meisten variablen Teiles der Probe setzt die Objektivitiat der gewonnenen
Ergebnisse nicht herab, da es die Frequenzen betrifft, deren Schwankungen
die Uberlegungen von der gesamten Raumaktivitit der Tiere im Grunde
nicht beeinflussen konnen.

Die Genauigkeit der Ergebnisse, die aus den Aufzeichnungen der Raum-
aktivitit in verschiedenen Zeitintervallen gewonnen wurden, ist, wenn wir die
ganze untersuchte Probe in Betracht ziehen, gering. Die Grisse der mittleren

Tab. 7. Einhaltung der gleichen Roihenfolge der einzelnen Felder nach der Freguenz des Vor.
kommens (in % der Fille): a — in der ganzen Probe, b — in don Feldern mit maximaler Vorkom-
mensfrequenz (ea. 75%, aller Aufzeichnungen).

f
t

& 1 24 30 &) 60°
a 34,1 53,1 35,5 a6, 7 1.1 20,3

2 Stunden
b 100 01,7 75,0 76,0 66,7 58,3
! a 60,3 44,8 20,3 26,8 26,6 Qo

4 Stunden
b 100 7.9 89,0 94,3 89,0 7.7
a 81,2 50,0 37.6 37,56 31,2 31,2

8 Stunden
b 100 100 100 100 100 60,0
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Abweichungen von der Grundaufzeichnung und deren grosse Variabilitits-
breite verursachen, dass die gleiche Reihenfolge einzelner Felder nach der
Frequenz des Vorkommens nur in sehr niedrigem Prozentsatz erhalten bleibt.
Die Genauigkeit nimmt mit der Verlingerung der Zeitintervalle zwischen
den Aufzeichnungen bedeutend ab. Die Vollstindigkeit der Aufzeichnungen
ist verhdltnismassig gross und sinkt bedeutender erst bei lingeren Zeit-
intervallen.

Die Genauigkeit der zustindigen Ergebnisse nimmt stark zu, wenn wir
nur von den Aufzeichnungen in den meistfrequentierten Feldern, die ca.
75 9, der beobachteten Tiere erfassen, ausgehen. Dieses Prizisieren kommt
am mejsten bei den Aufzeichnungen von den kiirzeren Zeitraumen und bei
Proben mit langen Intervallen zwischen den einzelnen Aufzeichnungen zum
Vorschein,

Bedeutende Verringerung der Unterschiede zwischen den Ergebnissen,
die mit Hilfe beider Arbeitsweisen (Tab. 5a, b} in verschieden langen Beobach-
tungszeitraumen gewonnen wurden, weist auf einen direkten Zusammenhang
zwischen der Genauigkeit der getesteten Methode und der Anzahl der Aufi-
zeichnungen in den einzelnen Proben hin.

ZUSAMMENFASSUNG

An einem beim Untersuchen der Bewegungs- und Raumaktivitit einer
Gruppe von 8 (2,6) im Prager Zoologischen Garten gehaltenen Bisonen
(Bison bison Linné, 1758) gewonnenen Material wurde ein Versuch desTestens
uber die Genauigkeit der Methode angenblicklicher Aufzeichnungen unter-
nommen: in die Bewegungsaktivitit wurden 4 Arten von Tétigkeiten ein-
bezogen (Liegen, Stehen, Nahrungsaufnahme und Trinken, aktive Bewegung),
bei Beobachtung der Raumaktivitit wurde die Vertrelluncr der Tiere auf der
Flache des Geheges, welche zu diesem Zwecke in 16 annihernd gleich grosse

Felder geteilt wurde, untersucht. Als Ausgangsmaterial dienten drei zwei-
stiindige zusammenhiangende Becbachtungen der untersuchten Gruppe (ins-
gesamt 3 X 960 Aufzeichnungen), durch deren Kombination noch Serien der
Aufzeichnungen aus drei vierstindigen Zeitraumen (im Ganzen 3 x 1920
Aufzeichnungen) und aus einem sechsstiindigen Zeitraum (2880 Aufzeich-
nungen) gewonnen wurden. Aus jeder Periode wurden zu Testzwecken 6
Proben mit Aufzeichnungen in Intervallen von 5', 10°, 207, 30’, 40/ und 60’
herausgegriffen. Die Verlasslichkeit der Methode wurde nach dem Umfang
der Abweichungen der einzelnen Proben von den grundlegenden Aufgzeich-

nungen, nach der Vollstindigkeit der Aufzeichnungen und nach der gegen-
seitigen Rethenfolge der verglichenen Werte in einzelnen Proben beurteilt.
Mit Rucksicht auf den Charakter des ausgewerteten Materials wurde aus
statistischen Daten nur die berechnete Variabilitat (x + 8.s) festgestellt.

Aus den gewonnenen Ergebnissen ist ersichtlich, dass bei einmaliger Durch-
fuhrung einer Serie der Beobachtungen der Aktivitat der Tiere in einem
bestimmten Zeitraum, die Genauigkeit der Aufzeichnungen in den einzelnen
Proben direkt von der Linge der Beobachtungsdauer abhingig und indirekt
von der Lange der Intervalle der einzelnen Aufzeichnungen abhdngig ist,
wobei es zur stidrksten Abnahme der Genauiglkeit bei Verlingerung der
Intervalle in den kurzesten Beobachtungsperioden (2 Stunden) kommt. Die
grossere Gesamtgenauigkeit langfristiger Beobachtungen ldsst sich nicht nur
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durch die grossere Anzahl der gewonnenen Aufzeichnungen erkliren, sondern
auch dadurch, dass sich in diesen die Unterschiede, verursacht durch das
kurzfristige UbPrwmgen einer bestimmten Art der Aktivitit (Liegen, aktive
Bewegung usw.), ausgleichen. Diese Feststellungen gelten gleichermassen fir
die Aufzeichnungen der Bewegungs- sowie auch der Raumaktivitit. Die
bedeutend gréssere Genauigkeit der Ergebnisse, welche bei der Bewertung
der Bewegungsaktivitit gewonnen wurden, ist durch die kleinere Anzahl der
untersuchten Elemente (4 bei der Bewegungs-, bis 16 bei Raumaktivitit)
verursacht und dadurch auch mit einer relativ grésseren Anzahl der Auf-
zeichnungen in Bezug zu jedem dieser Elemente. Eine grosse Variabilitit
in den Aufzeichnungen der Raumaktivitit wird vorwiegend durch die Anga-
ben aus den Feldern mit vereinzeltem Vorkommen der Tiere verursacht, was
aus ausgeprigten Prizisierung der gewonnenen FErgebnisse ersichtlich ist,
wenn wir diesen am meisten variablen Teil der Probe (ca. 25 % aller Auf-
zeichnungen) eliminieren. Das anscheinend riesige Ausmass der Variabilitiat
der Abweichungen einzelner Proben von der grundlegenden Aufzeichnung
(in den susserston Fillen der Zahlencrdnung bis zu hunderten von Prozenten)
bei der Raumaktivitdt ist in der Praxis viel weniger bedeutend, weil die
grossten Abweichungen liberwiegend die festgestellten Tiefswerte aufweisen
(vereinzeltes Vorkommen, vgl. Tab. 4), so dass sie grosstenbeils nicht zuor
grundlegenden Verzerrung des Gesamtbildes der Verteilung der Tierherde
auf der Gehegeflache fithren (Tab. 7).

Aus den gewonnenen Ergebnissen geht hervor, dass der Hauptfaktor,
welcher die Genauigkeit der getesteten Methode bestimmt, die Anzahl der
Aufzeichnungen ist, die sich auf einen bestimmten Zeitraum beziehen. Dies
ist durch die Anzahl der Tiere in der untersuchten Gruppe, der Linge der
Intervalle zwischen den einzelnen Aufzeichnungen und der Gesamtdauer der
Beobachtungen gegeben. Es ist daher méglich, auch mit grésseren Intervallen
zwischen den einzelnen Aufzeichnungen zu arbeiten (z.B. 30 Minuten), soweit
die Beobachtungen, die sich auf eine gewisse Zeitspanne beziehen (Tageszeit
w.d.), mehrmals wiederholt werden. Ein beildufiger Leitfaden fiir die Fest-
legung der notwendigen Anzahl der Aufzeichnungen kiénnen die in dieser
Arbeit angegebenen Ergebnisse sein. Es muss jedoch damit gerechnet werden,
dass bei Arten mit abweichendem Aktivititstypus (griossere Beweglichkeit
der beobachteten Tiere u.i.} die Ergebnisse des Testens in gewissem Umfang
walrscheinlich unterschiedlich sein werden.
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Abstract: The relationship between the abundance, growth and production of the perch
population m the Kiiéava reservoir (Central Bohernia) was studied during the years 1967 —1972
paying regard alao to the yeara 1963—1984 In most eases aignificant values of correlation coef-
fiesents were found. The abundanece of perch does not reach such a Tugh level when the ahsolute
decreage n production eould be cxpeeted Only the ascending part of thiy relationship was
examined.

INTRODUCTION

The questions of relationships between the growth and abundance and
the production and abundance of fish can be solved in a pond management
as well as in natural waters. Whereas in the first case there exist a lot of
concrete data (Walter, 1934; Wolny, 1962), the problem of these relationships
in open waters is rather complicatcd and there are only a few studics devoted
to it (cf. Nikolsky, 1965; Backiel and Lecren, 1967). In connection with
the estimations of fish populations made in the Klitava reservoior (67 ha
Central Bohemia, for motre details see: Holéik and Pivnic¢ka, 1972)
it was possible to proceed to a study of the density relationship, namely
between the abundance, growth and production of roach (Pivnidka, 1975)
and those of perch.

MATERIAL AND METHODS

The abundance of the perch population m the year 1964 (Hold [k, 1870) and m the years 1867,
1968 and 1971 (Pivnilka, 1971 and unpublished) was estimated, using Schnabel’s method,
whereas in the years 1863, 1868, 1970 and 1870 1t was reconstructed from the age composibion
n these years, using the mean value of survival rate (s = 0.5673), caleulated from two consecutive
estimations made 1n 1987 and 1968, (For mare details about the reeonstruction of abundance
of fish populations see+ Hol#ik and Pivnigka, 1975} Tt 18 to be pomnted out that the given
surtval rate was used for the 2nd—8th age groups. Between the lst and 2nd year of hife only
the presumpted value of ¢ — 0.3 was used (Table 1.).

* (Czechoslovak contribution to the International Biological Programme, No. PF/1.2.
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Table 1. The abundanec of the perch population in the Kliéava reservoir in 1963, 1964 and 1967 to
1972 (1st — 8th age group)

Age Year

group 1963 1864 1967 1968 1969 1970 1871 1972
1 16400 23750 50003 35163 22390 14543 830 15000
I 4485 4920 45851 150101 10549 6717 4363 515
3 G581 2570 3450 2780 5696 8045 A844 25(H)
4 65322 54980 2330 2666 1593 4426 3404 2206
a 3677 3060 3560 790 1470 01 2823 1985
& 2129 B050 a0 180 453 862 320 1618
7 820 1220 32 120 103 260 8]0 174
8 — 470 T2 10 69 58 149 147

total 42314 43520 61228 56609 45223 34203 15878 24146

Weight values were calculated from the loglog relationship between length and weigt; for
each year a separate equation is given (Table 2.). Growth in individual age groups was characteri-
sed by an index of production for that age group, Pry, (Table 3.). This value comprised partial
values, which represent in essence the weight increments, but caleulated as the production of
a eertain age group made by it during its life-time. In practice the first partial value of Pry
was caleulated beginning with the second year of life of each age group. In the 1st age group
the weight value must be employed instead of the valuss of Py, In order to see the relationship
between the absolute growth ingrement and the corresponding partial value of Py, more objec-
tively, an approximate equation ean be written a&i&wf =t GEB;" (ffori =5, t= = 5) or, m the
ease of slowly growing fish also for the younger ones, ie. i<b. t < 5. Tt is to be noted that very
elosely eonnected with the index of produetion of an age group Py is the index of produetion Py,
This last index represents the value of totsl production (P), but ealoulated for one average
growing fish m each age group in question.

The theoretical values of L:’m for the 3rd—8th age groups were caleulated. using Walford's

transformation, by a regression analysis (Rounsefell and Everhart, 1960} from the best
growth of these age groups in the year 1964, Then it was easy to calculate the corresponding
values of w%‘m. and to resson about an approximate cquation whon w}w = P%(i)' The values of
witoo or P%(i) were considered as the maximum possible values which could be reached in the age
group in question. For the 1st and 2nd age groups it 18 impossible to caleulate L;‘m; therefore,

the maximum ienght and weight values from the years 1970 and 1984 were used.

Table 2. Length-weight equations for the years 1963, 1964 and 1967—1972

Number of fish

Year ¥ . Sauree
. pxamined

1963 log w = 3.1520 log L — 5.0443 ; 359 Haoldik (1969)
1964 log w = 3.1766 log L — 5.0317 1147 Holsik (1969)
1967 log w = 3.1134 log L — 4.9831 - . Bl10 Pivniéka (1971}
1968 log w =- 2.9921 log T — 4.7617 - 431 Pivnitka {1971}
1970 log w = 3.0041 log I, — 4.7685 287 Pivni¢ka (1971)
1971 log w — 2.9633 log L — 4.6736 : 149 Svatora (1973)

= 3.1514 Jog L - 5.0078 - 331 Svatora (1873)

1972 log w
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Table 3. The values of Py for 2nd — 8th age group in g, used along with the values of abundance
{Table 1.) for the ealculation of the growth-abundance relationship

Age Year
group 1963 1664 1967 1968 1970 1971 1972
2 32 46 16 14 20 20 30
3 59 82 34 30 36 34 45
4 71 a1 48 46 44 52 83
5 84 99 61 69 67 63 84
6 85 129 104 a7 87 G4 a7
7 138 149 289 140 79 82 3
8 — 191 437 = =& 382 107

For the caleculation of the relationship between the growth snd abundance the logarithmie
equation regomended by Baekiel and Le Cren, 1967, namely Py, = a— b In Ay, was utilised,
and the same equation, but multiplied by abundance, was used for ealeulation of the production-
-abundance relationship, namely P or Py = N (a — b InN).

T.ist of abbreviations and equations used
n
P"A available production at the time "¢ Pt& o= E A:‘ w}
i=1

n
Pt total production Pt= Z G}' ﬁ:‘
i=1

n
P% index of produetion A:‘ =1 P'I' = z G)!' Bi‘.
imd

i
P‘f(i! index of production of the i-th age group P}m =tzz G}‘ ﬁ:‘, Af =1

st survival rate
G? instantaneous prowth coefficient G‘i; = In w:' —1In w%‘_l
w;“ absolute weight increment A wit' = wit‘ — wI‘ +1
;E’ mean weight
t pt o1 . t t .t [t B:’_l T BE
B{, B; biamass, mean biomass Bi = A, wy, By = e S
Af abundance
Lf standard length; 1 1, 2,83 .... n— 1. nage groups A
t 1,2,3,....i—1,i years of life of the i—th age group

n
o abundanoe of all age groups in question Nt .- 2 AE

RESULTS

The perch was dominant in the Kli¢ava reservoir till the year 1963. Begin-
ning with the next year (1964) the roach has been coming to the fore, com-
prising 75.5—86%, by abundance and 70 —859%, by biomass of all fish species
found here, In the same period (1964— 1970) the perch took the second place
with its abundance of 7.56—189%, and the third place (after the chubb) with
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its biomass of 4.7—16.99, — the exception being the year 1964 when the
chubb was also in the third place as regards biomass (Holdik and Pivnicka,
1972). Food competition among fish species in the Klidava reservoir cannot
be taken into consideration because nothing is known about their food
demands. The perch was kept as the sole species in the reservoir.

50¢ 2
[ 3.74
fi1o
W, 9 1
20 30
- 71 7ee 72 B4 68
063 o7
20 Afha 600 0Ff
‘IOC*l 3 100 4
e 54
A1) A
(t) 9 [(#% K 063
o5 »53 e72
1
a0 /2 S0f 6?'-88 27 70
21 0
58‘57
50 Alha 150 20 ,'%a - B0

¥iz. 1—4 Effects of population density on growth of the first {1}, the second (2}, the third {3)
and the tourth (4) group.

For the calculation of the growth-abundance relationship only the couple
of values (the growth on the y axis, the abundance on the x axis) from the
years 1967 —68 and 1970 —72 were taken into account (exceptions were made
for the 1st and 8th age groups, when the values from the years 1963 —64
were added as well) In all the other cases, i e. in 2nd—7th age groups, the
values from years 1963 — 64 were plotted in the graphs, but not used for the
caleulation of the growth-abundance equations (Figs 1 —8.). As can be seen,
the values from the years 1963 —64 were alvays outside the general course
of the growth-abundance curves. This is a rule especially in the 3rd, 4th and
the 6th—8th age groups. The deviation of the 1963 —64 values from the
general trend can be interpreted as the next, higher growth level as to the
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Fig. 5—6. Bffecta of population denwuty on growth of the fifth {5), tho smixth (8), the seventh (7)
and the eigth (8) group.

given values of abundance (especially in the case of the drd and 6th age
groups).

All values of correlation coefficients higher than |0.8| can be considered as
significant, i.e. those in the 3rd, 6th and 7th age groups (Table 4.). Only
in the 5th age group the correlation coefficient has a positive value, but thisis
connected with the opposite direction of the growth-abundance curve.

The coefficients “a” and “b~ of the equations in question are outlined
in Table 4. The first of these, “a”, is equal to the value of Pyy when the
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Table 4. The values of coefllcients **a’ and "b*’ of the growth abundance relationships and
eorrelation eoefficients "'

Agﬁ group gt iyt et
1 12.901 —10 853 - {1146
2 68.782 —4 692 —11 926
3 75.825 ~—4.922 —0.303
4 148.734 —12.281 —0.546
& 6.012 {8733 - 0.667
6 186.729 —18.693 —1{.8656
7 571,945 —93.244 —0.843
4 481 400 —44 655 —-0.164

abundance is equal to one fish per the whole reservoir. It will be interesting
to go through the values of Py if the abundance is suceessively equal to
1 fishjha, 3 fishjha, 10 fish/ha and 15 fish/ha (Table 5.). When comparing
these v*tlues with that which can be attained as the maximum, it seems
reasonable to speak about the lowest abundance of 1 fish/ha and less. This
means that the perch is able to accelerate its own growth rate up to the lowest
abundance of its population and differs from the roach, for which the mini-
mum population number is 15 (10 fish/ha) and the next lower abundance
leads to the values of P,y which are practically impossible (Pivnitka, 1975).
The value of the second coefficient ‘b’ gives the slope of the calculated
enrves. The successive inerease in the slope {in absolute sense) of the growth-
-abundance relationships can be very well observed, beginning from the 1st
age group. The gradual increase in the slope can be explained in the same
way as in the case of the roach: as the fish are growing older they change
their diet and, therefore, the food competition becomes sharper. A small
inerease in abundance can result in a remarkable decrease in growth rate.
As t0 the perch, the situation is complieated by its transferring from the
planctonic to the fish diet especially in the older age groups, which can be
reflected in a striking acceleration of their growth (Lohnisky, 1967).

Table 5. The values of wlqe.;‘ wwﬁ‘ Pl"ﬁ4 and the caleulated values of Pry; when abundance 1s

equal successively to 1 ﬁah per roservolr, 1 fishfha, 5 fishfha, 10 fish/he and 15 fish/ha, 1.0, x =1,
67, 335, 670 and 1006 . All values n g.

Agn wifed 1084 pladd 87 335 670 1005
group 1% 1 Tiny
1 2 13+ = 18.8 13.9 13.3 13.0 12,8
2 s 44 46 39 39 32 98 28
3 93 65 62 76 56 47 44 42
4 13 92 91 149 96 71 8 63
5 117 101 98 8 43 57 63 86
6 231 129 129 187 108 78 65 58
7 362 151 149 572 180 30 35 _73
8 475 193 191 481 294 291 189 174
+W197{)
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Concerning the relationship between the production and abundance, all
points are in agreement with the general trend of bhoth curves {Fig. 9.).
Exceptions are made by the values from the years 1963 —64 and, therefore,
the equations were caleulated without these values again. The abundance of
perch in the Klidava reservoir does not reach such a high level, when the
absolute decrease of production manifests itself, as can be expected theor-
etically.

[ ]
10} "8 5
63 %0 67
Pr
i
68,
s
7
e
5 b 670
§ 71
72p
/
/:'
/ Fig. 9, Effoets of population den-
/ sty on production. P = N{121 943
— 9,977In N) P, = N(RL.438 —
s L = — 6 456In D
500 R

The correlation coefficients of both curves are highly significant (—0.928
for P and —0.996 for P,) for four degrees of freedom. The higher values
of production attained in the years 1963 —64 may have been caused by the
very good food and life conditions in these yvears — or by the too low esti-
mation of the perch abundance; direct evidence is lacking. Good growth and
big weight increments in the individual age groups in 196364 can be also
seen from Figs 2—8.

DISCUSSION

In this paper we have concentrated on a comparison of two species,
namely the roach and the perch; the former was mentioned elesewhere
(Pivnitka, 1975). Both species have in common the ascending trend of the
slope in the growth-abundance curves as the fish are growing older. For the
3rd age group of perch the value of the coefficient “b” is the same as in
roach (—4.9220, —4.4190) but, beginning with the 4th age group the values
of the “D” coefficient are much higher (twice or three times) in the case
of perch. In our opinion this phenomenon (i.e. a good agreement in the slope
in the young age groups and much higher values of the slope in older age
groups of perchj is connected with the food diet of different age groups of both
species and their different gross efficiences of food utilisation for growth. In
the younger age groups the prevailing food items and food utilisation are
probably roughly the same, but in the older age groups of perch the density
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of appropriate food items iz lower than that for roach and, in addition, the
efficiency of food utilisation is probably lower (the costs for the maintenance
are higher). A small increase in the abundance of perch means immediately
a considerable decrease in their growth. The very low value of the “b”
coefficient in the 1st age group of perch is in agreement with the investigation
made by other authors (see in Forney, 1971) showing that the growth
in that age group is not dependent on the abundance. The same is true for
roach and generally for the majority of fish (Ivlev, 1955). Theoretically
(Iviev, 1947), the growth increments of the fish decrease with the increase
of their abundance up to the negative value (when the fish survive at the
cost of their own issues). In natural conditions, however, the course of the
growth-abundance relationship is probably different from the experimental
ones (especially in the conditions of high values of abundance). Backiel
and Le Cren (1967), with reference to the paper of Le Cren (1965), believe
that the growth-abundance relationship holds only for the lower population
densities (up to 80 fish/m?2 in the case of brown trout), but only one point
in Fig. 4. (page 271) — the last one on the right — supports this idea, It is
beyond discussion that the decrease in growth with the successive increase
in abundance becomes slower as the last parameter is growing, but it seems
probable that in natural conditions mortality as the main factor can stop
the next increase in abundance sooner than the growth turns to be negligible
or uniform,

Concerning the relationship between the production and abundance, a
concave curve ascending to a maximum and then descending again is theo-
retically assumed (Iviev, 1947). In the natural conditions of the Klidava
reservoir both curves (the total and the available production) show only the
ascending part (Fig. 9.), similarly as was the case with the roach, and, in
conformity with the form of the abundance-growth curves as discussed
above. On the basis of the results obtained in perch and roach it seems to be
true that, in natural environments, the population of fish, having reached
a certain level of abundance, which corresponds to the peak of production,
do not increase in abundance due to different density-dependent regulatory
mechanisms and, therefore, the descendent part of the prodution-abundance
curves cannot be observed,

SUMMARY

In the years 1963 —64 and 1967 — 1972 the relationship between the abund-
ance and growth and between the abundance and production of the perch

population in the Klitava reservoir was studied. The abundance of the perch
population was estimated by Schnabel’s method in the years 1964, 1067,
1968 and 1971 it was reconstructed in 1963, 1969, 1970 and 1972, using
a value of gurvival rate s = 0.573. The growth was studied using 3214 fish
and the index of production of the age groups was utilised for the evaluation
of growth tempo. The logaritmic equations were applied, namely y = a—b
Inx for the growth-abundance relationship and y = x (a—b Inx) for the
abundance-production one. The results are summarised as follows:

1. The relationship between the growth and abundance attained significant
values in the 2nd, 6th and 7th age groups and the same is true in the case of
the total and available production-abundance relationships.
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2. The successive increase in the slope of the growth-abundance curves is
connected, above all, with the food competition which becomes sharper in
the older age groups.

3. When comparing the theoretical maximum possible values of growth
with those calculated from the equation for the lowest values of abundance,
it seems reasonable to speak about the minimum abundance of one perch/ha
and less.

4. The abundance of the perch, as well as that of the roach, does not reach
such a high level, when the absolute decrease in production could be expected.
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VESTNIK CESKOSLOVENSKE SPOLECNOSTI ZOOLOGICKE
Svazek XL — Cislo | — 1976 — Str. 41 —52

Tsehechoslowakische Zoologische (esellschatt — Bektion fur Ornithelogie

METHODEN ZUR UNTERSUCHUNG DER FORTPFLANZUNGSBIOLOGIE
BEDROHTER TETRAONIDENPOPULATIONEN (AVES: GALLIFORMES)

Jax PORKERT
Eingegangen am 3. September 1975

In memoriam Doz, Dr. Walter Cerny gewidmet,

Abetrakt: Direkte und indirekte Beobachtungsmethmlen zum Feststellen wichtigater fort-
planzungsphinologischer Termine bedrohter Tetraonidenpopulationen werden mitgeteilt. 1.
Kopulationen: Direktbeobachtungen beim Daueransitz im Versteck; Funde von Nackenfedoern
der Henne in der Hahnlosung. 2, Eiablage: Funde unvollstandiger Gelege; Héren  der Gacklaute
der Henne sowie Funde von Blutspuren auf der Hennenlosung nach Ablage ¢ines Eies. 3. Brutzest
und Sehhipfen der Kiken: Direktheobachtungen am Nest beim Daueransitz im Versteek oder
mittels Aktographen bzw. Videomonitoren; Funde von Brutlosungen der Hennen, 4. Thermo-
regulatorische Selbststéindigkeit der Kilken: Dircktbeobachtungen der nichtigenden Gesperre;
Funde von Nichtigungs- bzw. Ruhestellen der Gesperre mit separaten Stellen einzelner Kiiken,

1. EINLEITUNG

In den letzten Jahrzehnten wurde die Fortpflanzungsbiologie der Tetraoni-
den im Zusammenhang mit dem Rickgang ihrer Besténde von verschiedenen
Gesichtspunkten aus studiert (s. zit. in Glutz et al., 1973; Kirikov, 1975
u.a.). Zahlreiche Untersuchungen befassten sich mit der Ethologie der Paarung
und wihrend der Balz (z.B. Hoglund, 1957; Koivisto, 1965; Hjorth,
1970; Wiesner et al., 1973), des Briitens {Semenov-Tjan—Sanski]’, 1960;
Pulliainen, 1971 u.a.), der Kiiken (Krott, 1966; Rajala, 1962 u.a.}, ferner
mit der Nahrungsckologie vor und wihrend der Fortpflanzungsperiode
(z.B. Siivonen, 1957; Semenov-Tjan-Sanskij, 1960; Zettel, 1974), bei
den britenden Hennen und Kiken (Krott, 1966; Pulliainen, 1971;
Rajala, 1959, Krutovskaja & Krutovskaja, 1953 u.a.), mit der unvoll-
kommenen Thermoregulationsfahigkeit der Kitken in bezug auf ihre Aktivitit
und Nahrungsversorgung in Abhéangigkeit von Klima- und Wetterverhilt-
nissen { Hoglund, 1855, 1952; Marcstrom, 1960; Rajala, 1962; Grasaas,
1963, 1971; Krott, 1966; Volkov, 1970; Nemcev et al,, 1973, Kirikov,
1975 u.a.), sowie mit der Biotopwahl im Laufe des Jahres insbesondere
wihrend der Zeit der Kiikenaufzucht (z.B. Kuznecov & Korenberg, 1963;
Borset & Krafft, 1973). Die fortpflanzungsphinologischen Angaben sind
in mehreren der zitierten Arbeiten angefithrt,

Es sei einleitend betont, dass eine mdglichst genaue Kenntnis der Fort-
planzungsphanologie eine wichtige Voraussetzung bei der Untersuchung der
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die jeweiligen Populationen beeinflussenden Faktoren ist. Dies bedeutet die
lokalen Termine fiir Kopulationen, Eiablage, Schliipfen der Kiiken, deren
thermoregulatorische Unabhidngigkeit von der Mutterhenne und Auflosen
der Gesperre* festzustellen. Gleichlaufend ist die Qualitdt des Biotops auf
das Nahrungs- und Deckungsangebot, der Wetterverlauf mit den Mikro-
klimaverhiltnissen in der Bodenvegetation und mit Rucksicht auf Storungen
durch Mensch und Predatoren sowie die Territoriumsgrosse der einzelnen
Vogel, im besonderen aber die der Gesperre, zu untersuchen, um ein Bild
ither die Rolle verschiedener Faktoren auf die lokalen Populationen zu ge-
winnen. In der vorliegenden Mitteilung mochte ich die methodischen Ge-
sichtspunkte zum Studium der Fortpflanzungsphanologie der bedrohten
isolierten Tetraonidenpopulationen, wie sie beispielsweise in manchen Ge-
birgsziigen vorkommen, erértern. Der indirekten Beobachtungskriterien zur
Ermittlung der o.g. fortpflanzungsphanologischen Termine und der Stirke
der Population bediene ich mich seit mehreren Jahren beim Studium der
Okologie der Tetraoniden-Restbesitze in den Kammlagen des Adler-, Alt-
vater- und Glatzer Schneegebirges (Orlické Hory, Jeseniky, skupina Kralic-
kého Snézniku). Die Anwendbarkeit der Brutlosungsfunde als eines Krite-
riums fir Brutvorkommen bei der internationalen Kartierung der Brutvor-
kommen fiir den ,, Verbreitungsatias der Vogel” war Besprechungsstoft einer
der letzten Diskussionen mit Doz. Dr. Walter Cerny, dem ich diese Arbeit
in memoriam widme.

1.2. Begriindung der Wahl der beschriebenen Methoden

Der erstrangige Gesichtspunkt bei der Wahl der Untersuchungsmethoden
der bedrohten Tetraonidenpopulationen muss unbedingt die moglichst ge-
ringe Storung der Vigel sein (Porkert, 1972, 1973, 1974, vgl. Miller, 1974;
Pauli, 1974; Scherzinger, 1974; Zettel, 1974 und Krott, 1966). Dieser
Forderung entspricht am besten eine schonende, den Aktivitatsrhythmus der
Vogel beriicksichtigende Fahrtenfolge, verbunden mit Sammeln von Losung,
Mauserfedern, Nahrungspflanzen u.i. bei gleichzeitiger Kartierung der Funde
und Direktbeobachtungen beim Daueransitz in Verstecken. Bei langjihrigen
Beobachtungen und Kenntnis der lokalen Klimaverhiltinisse sowie Biotop-
verinderungen kann ein relativ gutes Bild auch uber die sehr schwachen
Restpopulationen gewonnen werden.

2, METHODEN ZUM FESTSTELLEN DER WICHTIGSTEN FORTPFLANZUNGSPHANO-
LOGISCHEN TERMINE MIT ERLAUTERNDEM KOMMENTAR

2.1. Kopulationen

a) Direktheobachtungen beim Daueransitz im Versteck auf dem Balz-

platz;

b) Funde von Nackenfedern der Henne in der Hahnlosung.
Kommentar. Durch Direktbeobachtung, Anhtren der Fluggerdusche und
Lautdusserungen sowie durch Funde von Fihrten und Losung der 2 werden
die Zeitperiode der Anwesenheit der 99 auf dem Balzplatz und die bevor-
zugten. Territoriumsteile der 33 ermittelt. Die uberwiegende Anzahl der

* Das Gynopadium ber Tetraoniden bezeichnet die deutsche Jagersprache als ,.Gesperre™;
dieser Ausdruck wird m folgenden verwendet.
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Kopulae findet in einem bestimmten Teil des Territoriums des bevorzugten
Hahnes statt; dieser Teil kennzeichnet sich durch eine Terrainkonfiguration,
die in 0. g. Untersuchungsgebieten eine gute Ubersicht bei Deckungsmisglich-
keit bietet (Abb, la, b). Es ist mdoglich, genaue Termine und Anzahl der
Kopulae durch Direktbeobachtungen (beim Daueransitz im Versteck an
einem geeigneten Platz) festzustellen. — Indivekt kann der Termin der
Kopula beiliufig durch den Fund von Nackenfedern der ¢ in der ¢-Losung
ermittelt werden, denn der Hahn packt beim Aufsteigen die Henne mit dem
Schnabel im Nackengefieder, hilt sich dort wihrend der Kopula fest (vgl.
u. a. Hoglund, 1957; Hjorth, 1967, 1970) und kann mitunter die evtl.
ausgerissenen Federn schlucken. Ein solcher Fund gelang mir (im bisher auf
Nahrungszusammensetzung genaun verarbeitetenn Material d.h. bis 1972) nur
zweimal: am 20. 5. 1970 in der Nihe eines durch den vorzeitigen Abschuss
des territorialen Auerhahnes gestorten Balzplatzes (das beobachtete Ver-
halten der 3% und der phéinologische Aspekt des Biotops sprachen ebenfalls
fir die Kopula zu einem so spaten Termin); und am 5. 5. 1971, dem zweiten
Tag nach Beobachtung von zwei (baw. weiteren vier, durch Abschirmen mit
Gezweig nicht direkt gesehenen, jedoch héchswahrseheinlich — wie man aus
den darauffolgenden Verhalten der 79 schliessen kann — stattgefundenen)
Kopulae. (Dauer des Aktes ca. 6 sec, keinesfalls langer als 10 sec, vgl. u. a.
Hijorth, 1970; Glutz et al., 1973; Wiesner et al,, 1973; Hauge, 1974;
in Tab. 2 A34 8. 142143, Porkert, 1972, Begleitumstinde zu beiden Fun-
den angefiihrt.)

2.2, Eiablage

a} Feststellen des Termins durch den Fund eines unvolistandigen Ge-
leges moglich;

b) indirekte Ermittlung des Termins moglich durch:
1. Horen der Gacklaute der Henne nach Ablage eines Eies.
2. Funde der ersten Losung der Henne nach Ablage eines Hies, auf
deren Oberfliche Blutspuren zu finden sind (oft auf dem mit
Harnsiure iiberzogenem Teil; Benzidin-Reakton positiv).

Kommentar. Zum Fund eines unvollstdndigen Geleges s. Kommentar zu
2.3. — Das bis zu 20 min (mit Unterbrechungen) dauernde Gackern der ¢
nach Ablage eines Eies kann im Falle des Nistens auf einem Balzplatz oder
in dessen Nahe beim Daueransitz auf demselben, evtl. zufillig beim Revier-
gang gehort werden. Die Laute (der Birkhennen), erinnern ein wenig an das
Warnen, sind jedoch langgezogen, mit nasaler Klangfarbe (vgl. Glutz et al.,
1973). Die Tagesstunde kann einen Hinweis auf die Reihenfolge des abgeleg-
ten Eies liefern (vgl. Semenov-Tjan-Sanskij, 1960; Semenov-Tjan-
-Sanskij & Bragin, 1969). — Ob Blut nach der Ablage eines jeden Eies in
der ersten Losung festzustellen ist, bleibt bis zum Beweis an einer Anzahl
von Zuchtvigeln dahingestellt. Es ist moglich, dass diese Erscheinung indivi-
duell variiert, dass sie vorwiegend bei jungen ¢¢ oder nur nach Ablage der
ersten bzw. mancher Eier des Geleges vorkommt, Trotzdem konnte ich Blut
auch auf der Losung nach Ablage des letzten (8.) Eies des Geleges einer
mindestens 3 Jahre alten Birkhenne feststellen (s. Diskussion und Abb. 2).
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2.3. Brutzeit und Schlupftermin der Kuken

a) Mittels Nestaktographen (Semenov-Tjan-Sanskij, 1960: Seme-
nov-Tjan-Sanskij & Bragin, 1969), Videomonitoren (Pulliai-
nen, 1971) oder Daueransitz im Versteck beim Nest (Krott, 1966,
eigene unpubl. Data) sind der Aktivitatsrhythmus der brutenden
Hennen und der Schlupftermin der Kiken genau zu ermitteln;

b) Durch Funde von Brutlosungen der Hennen auf ihren Asungsplatzen
ist ein mehr oder weniger genaues Feststellen der Brut- und Sehlupf-
termine moglich.

Kommentar. Um cine Stirung der brittenden ¢ zu vermeiden, darf das Nest
nur durch Direktheobachtungen der auffliegenden oder landenden 9 beim
Daueransitz im vermuteten Nestbiotop gesucht werden, wobei die eigentliche
Nestsuche in der Brutpause wahrend des. Asungsfluges der ¢ zu geschehen hat,
Die annihernde Richtung der Nestlage kann durch vorherlgtn Ansitz auf den
Asungsplitzen der brittenden 4 (Fundorte der Brutlosungen) ermittelt wer-
den. Diese liegen nicht in der Nahe des Nestes, sondern von demselben
ziemlich entfernt (Auerhenne beim Asen auf dem Boden ca. 500 m, Pulliai-
nen, 1971, in Baumkronen ea. 100 m, Krott, 1966, Birkhennen 130 650,
meist 300 —400 m, Porkert, 1974 und unpubl Data, 121 Brutlogungﬂsproben
- im Gegensatz zu Robel ex Glutz et al., 1973) und weisen ecinen spezi-
fischen Charakter bezuglich der Aussicht und Vegetation auf (Porkert,
16973, 1974), Es sind z. B. eine gute Ubersicht bietende alte Buchen (zur Blite-
zeit Llnd. solange das Laub nicht vollentwickelt und hart wird), gute Aussicht
bietende Stellen an Moorrandern, Schlagstreifen, Lichtungen, Waldstrassen-
biegungen und Kreuzwegen, wo bluhende Vaceinium myrtillus, Eviophorwm
vaginatum, Luzula silvatica u.a. oder ruderale nitrophile Saumvegetation
(Tarazacum, Rumer, u.a.) als Nahrung in Frage kommen (Abb. 2, 3). Beim
Errichten des Versteckes und Tnstallieren des Aktographen sei die moglichst
geringe Storung das Hauptgebot (s. Semenov-Tjan-Sanskij, 1960). —
Wenn das Feststellen der Brutzeit, der Anzahl der britenden %32, und des
Schlupftermins nach Brutlosungsfunden erfolgt, sollen die Kontrollginge
wihrend der Zeit zwischen Asungsfligen (z.B. bei Birkhennen im Adler-
gebirge ca. 6—10 und 12-16 TUhr) unter Beriicksichtigung des Wetters
durchgefuhrt werden. Die Genauigkeit der auf diese Weise ermittelten o.g.
Daten ist von der dem Beobachter zur Verfiignng stehenden Zeit (in meinem
Falle meist nur das Wochenende) und in gewissern Masse von der Feuchtig-
keit der Vegetation abhéngig. Bei nasser Bodenvegetation wird namlich die
Brutlosung stets nur anf vegetationslosem oder Lur?g:a.sujem Boden hzw.
direkt auf der Strasse abgesetzt,

2.4.1. Thermoregulatorische Selbststandigkeit der Kuken
a) Direktbeobachtungen von Gesperren beim Beziehen ihrer Néchti-
gungsstellen oder beim Ruhen (durch Daueransitz) ;

b) Funde von Nichtigungs- und Ruhestellen der Gesperre, wo die
Kiiken bereits selbststandig in eigenen Pfannen oder auf Asten
unweit der Mutterhenne geruht haben.

Kommentar. Die ad a) genannte Beobachtung ist auch bei grossem Zeitauf-
wand in hohem Grade eine Gluckssache. Bei Kontrollgangen in den Biotopen
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der Gesperre zwecks Suchens nach Nachtigungs- und Ruhestellen (Abb, 3)
ist entsprechende Vorsicht und ein schonendes Verhalten des Beobachters
geboten (vgl. die Wirkung der Kilte und Nisse auf die Kitken — Hoglund,
1955; Marcestrom, 1960; Rajala, 1962; Krott, 1966; Volkov, 1970;
Nemcev et al. 1973 — und Wetterverhiltnisse des Beobachtungsgebietes
im Adlergebirge Tab. 2: Porkert, 1874 Abb. 2a-f). Die Kontrollginge
sind nur bel trockener Bodenvegetation wahrend der warmsten Tageszeit
in ganz langsamer Fortbewegung zu unternehmen, um den Gesperren ein Aus-
weichen zu Fuss zu ermdglichen. Die Kitken der Tetraoniden sind, wenn sie
auch sehr bald kurze Strecken fliegen konnen, zu keinem ofteren Ortswechsel
durch Auffliegen adaptiert (vgl. u.a. Semenov-Tjan-Sanskij, 1960, Ry-
kovskij, 1961).

2.4.2. Auflésen der Gesperre
a} Direktbeobachtungen der nicht mehr im Familienverband lebenden
Jungvdgel;
b) Funde von Nichtigungs- und Ruhestellen der nicht mehr im Fami-
lienverband lebenden Jungvigel.

Kommentar. Zur Zeit des Auflésens der (Gesperre sind die jungen Auerhahne
leicht, Auerhennen schwieriger, Birkhihne abhingiz vom individuellen
Mauserzustand gut, Birkhennen kaum nach Grosse und Federkleid von
Adultvogeln bei guter Beobachtungsgelegenheit im Freien zu unterscheiden
(vgl. Gewicht w.a, 2.B.in Krutovskaja & Krutovskaja, 1953; Semenov-
‘Tjan-Sanskij, 1960; Koskimies, 1958; Glutz et al, 1973). — Eine
Unterseheidung der Nachtigungsstellen ist nur aufgrund gleichzeitiger Feder-
fande moglich.

3. DISKUSSION

Die angefithrten Methoden zeigen, dass auch mit Hilfe von indirekten
Beobachtungskriterien, die bei den isolierten und bedrohten Tetracniden-
populationen vom Qesichtspunkt der moglichst geringen Stérung derselben
und in Anbetracht des riesigen Zeitaufwandes sowie der Zufalligkeit bei
Direktbeobachtungen Anwendung finden, die hendtigten brutphinologischen
Termine der Populationen beildufig ermittelt werden konnen, welche die Vor-
aussetzung der Untersuchung der Wirkung verschiedener Faktoren auf die
Population (vgl. Porkert, 1974} bzw. der Prognosen des Fortpflanzungs-
resultates sind. Somit ist deren Anwendung bei schonender Durchfihrung,
d.h. beim Respektieren des Aktivitdtsrhythmus der Vigel sowie des Wetter-
verlauls u.a.m., gerechtfertigt; sie entsprechen uberdies dem neuzeitlichen
allgemeinen Bestreben nach Erkennen der Ursachen des Riickganges der
Tetraonidenpopulationen bei deren moglichst geringer Becintriachtigung, das
sich in der mitteleuropaischen Tetraonidenforschung durchsetzt (Krott,
1966; Glutz et al., 1973; Maller, 1874; Pauli, 1974; Zette), 1974; Scher-
zinger, 1974; Porkert, 1972, 1973, 1974). Deshalb sind hier die nur an
starken Populationen anwendbaren und in Fennoscandien, Sowjetunion,
Schottiand und Nordameriks {iblichen Untersuchungs- und Zihlungsmetho-
den (vgl. z.B. Hoglund, 1970; Myrberget, 1970; Rajala, 1974; Kirikov,
1975; Jenkins & Watson, 1970}; nicht beriicksichtigt, denn sie sind mit
Storungen durch Menseh und Hund, Fang oder sogar Toten der Végel
verbunden, .
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Tab. 1. Termine der Eiablage, der Brutzeit, des Schliipfens der Kiiken sowie das Reproduktions-

resultat der Birkhuhnpopulation anfangs September [968—1876 im Untersuchungsgebiet im

Adlergebirge — Orlické Hory (zentrale Kammpartie, ca. 2000 ha, Soehéhe 780—1115 m) mit
Hilfe indirekter Boecobachtungskriterion ermittelt,

; ; Anzahl < Anzahl
Eiablage Brutzeit Schiiipfen s
et Gack. Blut. Brutlosung ¢ E;: der Kitken Gesperre h;;eken Bermgricnng
1968 11.5. {4) 2 2 {Autor zur Brutzeit ab-
fae waosend)
1964 4.5 14.—29.6. 4 4 (16.-30.6.} 3 2—4 (nach DBrutlosung be-
825 rechnat)
1970 (2) {2) X  (Bchiitzung nach zu we.
nig Losung)
1971 9.56. 7.0, 4.—-276 3 4 {28.6.-4.7.) 1 2 1 ¢ ohne Kiken am
550 {4.7. nach (Nach- 14. 7. vom Habicht ge-
Kiikenbeo- gelege?) schlagen
bachtung
berechnet)
1972 14.5. 2.6.-2.7. 5 27 (24.6.-3.7.) 3 2--4 1 Gesperre Ende Juli
vom Fuchs lLigquidiert
1973 20.5. 149.5. 9.-23.6. 3 20 22-84.8, 3 4-6;1% am 2. 9. 1*(2) von etnem
e am 22, 6. geschliipften
Gelege (7 Eier) auf Gra-
moxon-behandaiter
Biosse iibriggeblieben
1974 19.5. 18.5. 255.-5.7. 5 48 17.6.-7.7. 1 2 25 8., 17 6. s Diskus-
528 255, sion
1975 24.65.—-22.6. 3 14 (23.-28.6.) 1 5  21.9. Gesperre noch bei-
{nach 3.7.) (Nach- SAMINe

gelege?)

Weitere Funde von Losung mil Blut: 3. 5. 1972 Haselhuhn im Altvatergebirge, 1240 m
it. M.. kleine apore Stellen, Schneehéhe 10— 100 em; 25. 5. 1975 Birkhuhn it Glatzer
Schneegebirge, 1300 m ii. M., nahezu schneefrei.

Dem Wetterverlauf nach dem Schlupf der Kiiken und wahrend ihrer
thermoregulatorischen Abhéngigkeit von der Mutterhenne kommt in den
Kammlagen der Ostsudeten im Rahmen der kurzfristigen Fluktuationen und
im Zusammenhang mit anderen Faktoren (vgl. Porkert, 1974) grosse Be-
deutung zu. Desghalb sind in Tab. 1 einige Ergebnisse der Untersuchung der
Brutphinologie des Birkhuhns nach indirekten Beobachtungskriterien am
Beispiel des Untersuchungsgebietes im Adlergebirge mit Angaben liber das
Klima wahrend und nach dem Schlupf der Kiiken (Tab. 2) angefiihrt. Trotz
des so spérlichen Materials ist der negative Kinfluss der Niederschlagsmenge
sowie der Anzahl der Tage mit Niederschlag und Nebel bzw. starkem Wind
verbunden mit tiefer Lufttemperatur fiir die Uberlebenschance der Kiiken
ersichtlich. Im Gegensatz dazu scheint die Dauer des Sonnenscheines einen
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Tab. 2. Das Klima in und nagh der Hauptschlupfzeit der Birkhuhnkiaken (17. 6.— 16. 7.) sowie
die Reproduktonstendenz der Population im Untersuchungsgebiet im Adlergebirge in den
Jahren 1957 —1976

Repro-
Jehr TC N mm T h Tege mit: N = W duktions- Bemerkung
tendenz
1967 16,0 190,3 205,8 18 10 1 2
A 42,6 4512 +11,5 +22 406 —26
1968 14,2 3352 1882 20 i 1 0
A 408 41961 -6,1 +4,2 —24 —2.8
1959 14,8 131,0 259,89 15 5 1 2 Rackelwild
N+ 1,4 —81 --65,6 -0,8 --4,4 —28 vorhanden
1960 11,3 107.5 163,3 17 14 4 1 Rackelwild
A =31 316 —3L0 4+1,2 446 404
1981  13.7 85,0 250,7 12 7 4 2 Rackelwild
A +0.3  --54,1 464 —38 —-24 404
1962 10,7 103,2  163.6 17 15 12 0 Rackelwild; Drehtum-
A —27 =359 —307 +1,2 +56 -84 zdunte Kulturen
1963 13.5 1209 2025 15 9 8 1 Rackelwild;
A +01 182 182 —0,8 -4 44 Drahtziune
1964 12,9 118,0 2125 14 7 3 1 Rackelwild; Drahiziu-
N —06 —24,1 +18,2 —1.8 —-24 —0,6 ne, Populationsmini-
mum
1965 13,4 203,2 111,7 21 14 3 1 24.—28. 6. Heliograph
i no 64,1 — +52 L4868 --0.8 defalkt
1966 12,3 287,0 1082 20 14 2 O
S =11 +147.9 86.1 +4,2 46 —1.4
1967 14,5 146,2  156,3 12 4 4 1
A +11 +7,1 —38,0 1.8 —54 104
1968 14,9 81.1 = 14 9 i 2 () nicht registriert
N +1,6 —B80 — —1,8 —04 134
1969 12,56 106,86 1778 16 11 0 2
A -0 —326 16,6 ~0,2 +24 3.6
1970 14,3 64,6 230.9 13 7 1 {1)=.Tab.1 Winter u, Frahjahr un-
A 40,9 745 36,6 28 .24 286 giinstig
97 11,3 173,2  184.8 16 13 2 0
A 21 4341 —95 10,2 13,6 —1,6
1972 13,1 63,3  184,1 17 9 b 2
Soo—=03 758 —10,2 +1,2 —-04 41,4
1973 14,2 52,2 2265 12 4 4 2 s Tah. 1
A +0,8  —86,9 +32.2 —38 —54 404
1974 10,8 175,0 07,7 26 {6) {2) 0 s. Erlauterungen (bis
O —26 4359 —96,6 +10,2 5. 7. unvollstindig re-
gistriert)
1996 14,3 228,2  204,7 15 (4) (7 1 s, Erliuterungen (bis
A +09  +8%1 104 —~0,8 5. 7. unvollstandig re-

gisbriert)
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Erlsuterungen zur Tab. 2:

T — Mittelwert der mittleren Tagestempreraturen (ocbwohl the tiefen Nachtteniperaturen kemen
Einfluss auf die unter der 9 nichtigenden Kiiken haben, vgl. Volkov 1970 u. a., wurden die
Werte nicht nur fiardie T agesze it,sondern wie ablich (7774 14°°+ 21°° 4 21°°) : 4 = T — errechnet),
N — Niedersehlag {Summe in mm, Anzahl der Tage mit N), (3 — Dauer des Ronnenscheines,
= -— Nebol, W — Windstirke = 6 Beauf.; die Werte der Elimaelemente mit thren Abwoichun-
gen— A — vom 17- bzw. 15-jihrigen Mittelwert 1457—1973 (bei & 1965 und 1968 ausgenommen)
sind der im Untersuchungsgebict liegenden meteorologischen Station Dedtné v Ozl h., Lusine
tdoli, 870 m 4. M., dic dem Hydrometeorologischen Institut in Prag unterliegt, entnommen.
1974 und 1975 sincd infolge eines geiinderten Beobachtungsmodus an der o. g. Station (seit
Sept. 1973 als Konbrollstation mit z. T. nur Wochenenddienst, die mittels Thermo- und Hygro-
graph sowie Niederschlagsmessung, inkl. der dea Waassergehaltos der Schneedecke, Vergleichs-
werte zur 4 km entfernt liegenden neuerrichtetan Station Dedtné v Orl. h., 640 m it. M, liefert);
die fehlenden Werte sind daher nach Thermographregistrierung oder naeh Daten der neuer-
richteten Station [() erginzt.

Die Reproduktionstendenz soll ein annaherndes, vergleichbares Bild der quantitativen Veriinde-
rungen der Population vom Frithjuhr bis zum Herbst (Oktober) vermitteln: 2 -— Population
im Herbst doppelt so stark oder stirker als im Frihjahr, 1 — Population im Herbat ca. um die
Hilfte stdarker als im Frihjahr, (O — Population i Herbst nur unbedeutend starker, gleichstark
oder schwicher als 1m Frithjahr; de absolute Populationsstirke und die Winterverluste bleiben
unberticksichtigt. Das absolute Populationsminimum des Birkwilds withrend der Untersuchunas.
jabre im ¥riuhling 1964 (1 2 — 1 %) und das Verschwinden des Rackelwildes ist m. E. den Draht-
umzéunungen der Kulturen zuzuschreiben. Zwar habe ich keinen verungliickten Vogel gefunden,
jeidoch wire dies bei hohem Fuchsbesatz (¢a. 15 $9) ein Zufall. Das Vorkommen des Eackel-
wildes, dags auf ein Wiederbesiedeln eines bereits auerhuhnleeren Kammteiles mit einer Anerhenne
{vermutlich Junghenne aus einem 1958 ca. 6 ki entfernt beobachteten Gesperre) seit 19569 folgte.
ist hier als Stérungsfaktor untergenrdneier Rolle auf 1—3 Birkhuhnbalzplitzen erwihnt.

mehr positiven Einfluss als nur die hohe (liberdurchschnittliche) Lufttempe-
ratur auszuiiben. Ob fir die Fluktnationen der Populationsdensitit primére
Bedeutung der Uberlebensquote der Kiiken nach deren Schliipfen und wih-
rend des Sommers (bei Ausserachtlassen der Biotopianderungen) oder der
Mortalititsquote bis zur nidchsten Reproduktionsperiode der Vagel (d. h. vom
Herbst bis zum Frihling), wie es Bajala (1974) fir Finnland beweist,
zukommt, bleibt in meinem Untersuchungsgebiet bisher dahingestellt, Bs
gibt Belege fir beide Eventualititen, doch spielt darin der Degradations-
zustand sowie die zahlen- und flachenmassige Reduktion der Biotope der
Gesperre in den letzten Jahrzehnten scheinbar die wichtigste Rolle, da die
Anzahl der britenden %2 nicht dem Reproduktionsresultat des Vorjahres
entsprechend schwankt (Tab. 1). (Die nicht zur Brut schreitenden 22 bilden
eine Ausnahme.) Nach den guten Reproduktionsjahren werden zwar auch
die schlechteren noch verfiigharen Brutbiotope wiederbesiedelt, doch der
Surplusanteil der Population verschwindet meist im Spéitherbst z. Z. der
Bildung der den Winter iiber bleibenden Schneedecke ader dann spéter (z. B.
Dez. 1967 261,5, Dez. 1974 311,1 mm abwechselnd als Schnee und Regen
gefallen) bis zum Frihjahr. Beschrinkte l\ahrungsresuraen durch Rauh-
frost- und Eisbelag auf den Asungspflanzen sowie die Rolle der gestirten
Thermoenerglebllam im Zusammenhang mit dem Unruhefaktor und den
Predatoren (Porkert, 1974, 1975) kénnen ausser eines vermuteten Territo-
rialverhaltens beider Geschlechter die Ursachen der Sterblichkeit durch das
Verdrangen der Surplusvigel aus einigermassen tragbaren Biotopen oder des
Verstreichens derselbensein. Nach Miiller (1974)* iiberlappen sich die Wohn-

* Naheres s in seiner nach Ferligstellung der vorliegenden Arheit ersehienenen Idissertation:
Territorialverhalten und Siedlungsstrukiur einer mitteleuropiiischen Population des Auerhuhns
Tetrao urogallus major C. T, Brehm. Marburg/Lahn 1974,
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gebiete der Auerhennen nicht, die der g3 aber kénnen sich mit denen anderer
&g oder 22 iiberlappen. Uber die Verhdltnisse beim Birkhuhn, wo ausserdem
gréssere Unterschiede unter den lokalen Populationen in bezug auf Biotop,
Nakrung und Sozialverhalten bestehen (vgl. w. a. Briill, 1866; Glutz et al.,
1973; Zettel, 1974; Kirikov, 1975), fehlen m, W. bisher genaue Angaben
{iber die Grosse und Verteilung der Wohngebiete einzelner Végel im Laufe
des ganzen Jahres vollig (vgl. Territoriumsgrossen zit. in Glutz et al., 1973).
In meinemn Untersuchungsgebiet im Adlergebirge balzen die Birkhihne seit
etwa 15 Jahren nur solitir {meist ausser Horweite voneinander) und ver-
teidigen grosse Territorien (bis zu 25 ha) ndmlich entweder die ganven Reste
der ehemaligen Balzplitze von vormals 2—4 35 oder die ganzen neuentstan-
denen Schlige (eigene unpubl. Data, untersucht durch Anreizen bei Nebel).
Die Wohngebiete der fortpflanzungsfahigen 99 liegen voneinander isoliert
(vgl. Entfernung zweier Nester nach Mees 1972 ex Glutz et al. 1973), wobei
die der Gesperre kilometerweit voneinander entfernt sein kénnen. Die ge-
nannten Verhaltnisse sind als Folge der Biotopverschlechterung insbesondere
fir die Gesperre anzusehen. Als die stirksten ,,Winterschwirme wurden
2 Junghihne oder 2 ¢ (vermutlich je ein Rest eines Gesperres) beobachtet.
Eine qualitative Abstufung der noch vorhandenen Bruthiotope ist nach
deren unterschiedlichem Besiedeln in guten oder schlechten Jahren zu merken.

Die Angaben Uber die Brutzeitlinge sowohl des Auer- als auch des Birk-
huhns variieren bei verschiedenen Autoren erheblich (s. zitiert in Semenov-
“Tjan-Sanskij, 1960: Glutz et al., 1973; Myrberget & Hagen, 1974
u. a.). In Glutz et al. (1973) betrigt die Brutdauer des Birkhuhns nach den
zitierten Autoren ,,in der Regel 26— 27 Tage... doch diirften auch die zahl-
reichen Angaben von 24—28 Tagen ihre Berechtigung haben®. Semenov-
“Tjan-Sanskij (1960, Semenov-Tjan-Sanskij & Bragin 1969) gibt
auferund von zwei unvollstindigen Registrierungen mittels Aktographen die
Inkubationsdauver des Birkhuhns mit =23 Tagen an. Nach Hoglund (pers.
Mitt.) betrigt sie ea. 24 —241/s Tage. Von beiden Forschern sowie in dem
hier nachstehend erwiahnten Falle wird die Tnkubationsdauer von dem Zeit-
punkt ab, wenn die Birkhenne das Gelege zu bebriiten beginnt, d. h. von der
Zeit am Vortag der Ablage des letzten Eies (Semenov-Tjan-Sanskij,
1960), bis zum Verlassen des Nestes mit den Kiiken* gerechnet. Ein Beispiel
des Feststellens der Brutdauer mittels o. g. Methoden sei erwéhnt:

Dureh die Bevbachtung einer Birkhenne am 25. 5. 1974 (03,560—03,58 h) beim Aesen von Ta-.
raxacum-Bliitenknospen und anderer Saumvegetation einer Waldstrassonstelle (Abb. 2), dis von
fritheren Jahren als Asungsplatz der britenden © hekannt gewesen war, ihres Verhaltens vor und
beim Abflug sowie durch den Fund ihrer Normallosung gleich danach und durch den Fund ihrer
frisehen Brutlosung am selben Tag (16,15 h, auf deren harnsédurebedocktam Teil Blutspuren
waren), konnte der Beginn des Bebriitens ihres spiter gefundenen Achtergeleges festgestellt
werden. Leider war ich verhindert das Gelege am errechneten Schlupftag der Kitken niamlich
am 17, bzw. 18. 6. zu kontrollieren. Bei der Kontrolle des Nestes am 16. 6. 08,50 h, nach dem
ersten Asungsflug der 2 (03,08—03,31 h) wurde noch kein angepicktes Ei im Gelege festgestelit.
Die 9 bristete Susserst fest und vollstdndip pedeckt in 30—40 om hohem wolligen Reitgras
{Calamagrostis villosa} 7 m entfernt von einem zur Brutzeit benutzten Holzabfuhrweg, flog
aber an dem Tag vom Nest auf, alg ich in 2 m Entfernung an ihr vorbeiging, was sie sonst nicht tat.
Bei emer Umgebungstemperatur von 17,0 °C betrug eine Minute spater die Temperatur in der
Mitte des Geleges zwischen den Eiern 34 °C, unter den Eiern (Nestunterlage trockene Reitgras-

* Ausnshmeaweise kehrt P wmit Kilken zweeks Huderns ins Nest zuriiek, bzw, fir die erste
Nacht, wenn sie dasselbe erst abends verlassen hat {(Pulliainen, 1871, bwz. eigene indirekte
Beobachtung 22. 6. 1973).
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halme) 28,0 °C. Vorn 8. 6. 1974 14,30 h bis zum 16, 6. 08,50 b wurden mittels 2 SBix-Maximomini-
malthermametern, iie im Gras 60 und 13 ¢m von der Nestmitte untergohracht waren, Minimum-
temperaturen —2,0 und 1,5 °C registriert. Bei der néichsten Nestkontrolle am 19. 6. 13,00 h
wurden regennasse Bierschalenreste im Nest vorgefunden (Abb. 4}, die vom erfolgreichen Behlip-
fen aller 8 Kiiken zeugten (der beim Schliipfen der Kitken abgebrochene kleinere Teil der Hier-
schale von der ¢ bei manchen Eiern in den grosseren hineingesteckt, vgl. Pulliainen, 1971).
Da cinige Bruchsticke bereits neben dem Nest lagen und Miusekot (Apodemus?) enthiclten,
vermute ich als Schlupftag der Kilken den 17. 6., spiitestens den 18. 6. morgens das Verlassen
des Nestes. Somit betrug die Brutdauer des Birkhuhns im berchrichenen Falle mehr als 2314,
und weniger als 251, Tage, offensichtlich 24—3241fs Tage, was den Angaben von Hoglund
(pers. Mitt.) und Sernenov-Tjan-Sanskij (1960) entspricht. Die tsefen Minimumtemperaturen
in der Nestnidhe verursachten offenbar dank des sehr feston Britens dieser Birkhenne leine
Dehnung der Brutdauer; was bei starker Storung gelegentlich vorkommen soll (31 Tage bei
einem Birkhuhngelege nach Myrherget & Hagen, 1874, vel. auch Semenov-Tjan-Sanskij,
1960).

Das angefiihrte Beispiel soll die Mdéglichkeiten der Feststellung anderer
Termine durch Errechnung mit Hilfe auns der Literatur bekannter Daten
zeigen, wenn ein Termin (im o. g. Falle Beginn der Inkubation und Ablage
des letzten Eies) durch indirekte Beobachtungskriterien ermittelt wurde.
Wenn man die von Semenov-Tjan-Sanskij (1960), Semenov-Tjan-
-Sanskij & Bragin (1969) festgestellte Intervall-Lange zwischen der Ablage
einzelner Eier cinkalkuliert, muss der Beginn der Eiablage der 0. ¢. Birkhenne
zwischen dem 15. und 18. 5., wahrscheinlich am 16. 5. 1974 angenommen
werden. Dies stimmt mit den anderen Terminen fiir Eiablage des Birkhuhns
im 0. g. Gebiet iiberein, wie sie nach indirekten Beobachtungskriterien
ermittelt wurden (Tab. 1).

Die Funde der Brutlosung der Tetraoniden-29 sind die hiufigste und
leichteste indirekte Beobachtungsweise, nach der man heildufig die bendtigten
Termine (Nchliipfen, Eiablage) errechnen kann. Infolge des mehrjihrigen Kin-
haltens der Asungspliatze durch die einzelnen $9 und durch den Umstand,
dass es charakteristische Stellen im Biotop sind (5. 2.3, Kommentar und
Abb. 2, 3), konnen die Brutlosungsfunde den nicht spezicll an Tetraoniden
intercssierten Ornithologen sowic dem Forstpersonal auch unbeabsichtigt
gelingen. Da der Fund der Brutlosung bereits einen verlisslichen Beweis fir
das Briiten und Vorkommen der betreffenden Tetraonidenart im Gebiet dar-
stellt, sollte dieses Kriterium in der internationalen Kartierung der Brutvor-
kommen der Vigel — , Verbreitungsatlas der Vigel'* — Verwendung finden
(Schlussfolgerung der Diskussion mit Doz. Dr. W. Cerny}. Allerdings miissten
die Losungsproben bei wenig Erfahrung des Beobachters und in Zweifels-
fillen von einem Tetraoniden-Kenner iiberpriift werden.

4. SCHLUBSFOLGERUNG

Aufgrund mehrjihrigen Studiums einiger Tetraoniden-Restpopulationen
in den Kammlagen des Adler-, Altvater- und Glatzer Schneogebirges —
Orlické Hory, Jesenfky, skupina Kralického SnéZniku — die z. T. in ausge-
sprochenen Schlechtbiotopen (Birkhuhn im Adlergebirge) ihr Dasein fristen,
werden angewendete moglichst schonende Untersuchungsmethoden ihrer
Fortpflanzungsphinclogie mitgeteilt. Die Feststellung der lokalen Termine
fur Kopulationen, Eiablage, Brutzeit und Schlipfen der Kiiken, thermoregu-
latorische Selbstandigkeit der Kitken und Auflosen der Gesperre sind Vor-
bedingung zum Untersuchen der Wirkung einiger Faktoren die fiir das
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Uberleben der Populationen von Bedeutung sind. Die o. g. Termine kénnen
mittels folgenden direkten und indirekten Beobachtungsmethoden festgestellt
werden: 1. Kopulationen — Dircktheobachtungen beim Daueransitz im Ver-
steck, Funde von Nackenfedern der ¥ in der a-Losung, 2. Eiablage — Funde
unvollstandiger Gelege, Horen der Gacklaute der 2 sowie Funde von Blut-
spuren auf der @-Losung nach Ablage eines Eies: 3. Brutzeit und Schlipfen
der Kiiken: Direktbechachtungen am Nest beim Daueransitz im Versteck
oder mittels Aktographen bzw. Videomonitoren, Funde von Bruatlosungen
der 99; 4. thermoregulatorische Selbstandigkeit der Kiitken — Direktbeo-
hachtungen der nichtigenden Gesperre, Funde von Nachtigungs-bzw. Ruhe-
stellen der Gesperre mit separaten Stellen einzelner Kiiken.

An einem Beispiel der Feststellung des Beginns des Brittens, der Ablage
des letzten Hies des Geleges einer Birkhenne durch indirekte B(-oba.nhtung%—
kriterien und der spateren Kontrolle des geschlupften Geleges wurde die
Brutdauer beim Birkhuhn 24—24%/; bzw. 25 Tage ermittelt.

Die Anwendung der Funde von Brutlasungen der Tetraoniden-99 werden
als ein Kriterium fur die Bestitigung des Art- und Brutvorkommens im
Rahmen der Kartierung fiir den,, Verbreitungsatlas der Vigel'* vorgeschlagen.

Danksagung. Heren Dr. N. 1. Higlund, Boda Viltforskningsstation, danke ich herzlichst
fiir personliche Mitteilung
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Abstraet: The growth and shedding of young specimens of 3 species of the subfamily Boinae
(Ophidia) was studied using following speciwes during 1969—74: Bon constrictor constrictor Linnasus,
1758, Bon constrictor émperator Daudm, 1803, Corallus enydris cooki Gray, 1349 and Epicrates
cenchria maurus Gray, 1849, The relationship between shedding and growth 1s evident, with tho
exception of £pierates cenchrin mnurus, where probably the parasitic mites, among others, cansed
shortening of periods between single shecdding processes.

INTRODUCTION

We try to elucidate some relationships between the feeding habits and
shedding of baby specimens of Boinae snakes. Although it seems improbable,
the lack of exact data concerning this problem in the literature is very
apparent.

MATERIAL AND METHODS

The vbservations on growth and sheddmg we carried out on 1 young spegimen of Boae. con-
atmctor, 2 ap. of Boa eonatrictor imperator, 2 ap. of Corallus enydris coold, 3 sp. of Epicrates cenchria
mourug, Systematios and nomenclature following Stimson (1969). All specimens were fed
chiefly with laboratory white mice and rats, by weighing of 10 specimens the nverage weight
was obtamed and with these values further caleulations are performed. For feeding with white
mice (Mus musculus var. albus) 4 stzes were used: the hlind young mice weighing in average
5 grame, the young seeing mice with 10 grams, the larger baby mice weighing in average 2{ grams.
adult mies weighing in average 35 grams. The white rats (Rattus norvegicus var. albus) were used
for feeding of observed snakes i 3 size groups, namely blind babies weighing 15 grams, middle
sizerl babies weighing in average 100 grams, adult rats weighing 400 grams, The snakes were
also fed with doves (Streptopelin decaocio) weighing 1 average 300 grams, pigeons (Columba
huda f. domestica) weighmg 350 grams, chicken (Gallus gallus f. doniestica) 1—3 day old specimens
weighing in average 36 grams, grass frogs (Rana temporaria) babies weighing § grams, viviparous
hzzard {Lacerta wivipara) bables weighing 5 grams.

In the follow — up tables 1—8 of the weight and length inerements the said data were establish
to the first day of 2 month. Length measurements are not exaot in all eases as 1t is practically
impossible to measure a grown up hve anake 1n a fully straight postion Errord can be 410 mm.
The weights may be shghtly misleading due to the amount of the swallowed food before the
weighmg or due to defeeation or 8 prolonged fasting which s perfectly normal in the Boinse
during eortain periods,

Rearing conditions: dely temperatures — abbreviated = d. t., mght temperatures =
= n. t., terrariam = T,
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All terraria: heatimg by suaponded bulb, airing through a part of the sule wall, substrate in form
of peat and sand, boughs, saueer of water, for sinaller amamala plants Cryptanthus and Seyndapsus.
Terrana sprinkled once a day with drinking water. Hurpidity kept between 60—B0 9

Boa constrictor constrictor No. 16 was kept from Febr. 7, 1969, tull Oect. 5, 1969, .n T sized 50.5;:'
*x 600 » 300 mm, d. t. 27--32° O, n.t. 21-—23° C. On Oct. 5, 1969, moved to T szed 850 % 350 %
¥ 600 mm, D.t. 26—29° C, n.t. 19—21° C, on Apr 7, 1970,3t wasmoved to T 1000 » 350 x 500 mm,
d.t. 25-—27° C, n.t. 20—23° C, sinee Febr. 1§, 1971, 1t hives m T 1000 x 500 1000 mom, d. t.
26 —28° ¢, nt 19—21° C.

Boa conatracior imperator No 308 and No. 376 were kept in T 1000 x 500 » 1000 mm, d.t. 26—28°C,
nt. 19--21° .

Corralus enydris cooki No. 320 and No. 330 were kept at first an T 5003 300 x 300 wm, d.t.
32—36° C, n.t. 23—25° C; on Nov. 4, 1973, No. 329 was moved to T sized 1000 x 500 » 500 mm
together with one Qoralius caninus, dut. 27—30° C, n.t. 21—23° C, on Jan, 20, 1974, 1t was housed
in T sized 500 x 300 x 600 mm, d.t. 26—28° C, n.t. 20—23° C. On May 6, 1974, 1t was transferred
mto T 350 x 300 < 350 mm, d t. 27 —31° C, n.t, 22—24° C, No. 330 was put on Febr. 24, 1973,
in T 250 250 x 260 mm, d.t. 29—35° U, n.t. 21—22° C. From May 25, 1973, 1t wa- kept m T
500 > 300« 300 mun, d.t. 32—36° C, n.t. 253—25° C, On Aug. 27, 1973, 1t was moved to T 250 x
» 250 » 250 mm (as on Febr. 24, 1975} On Dee. 6, 1973, 1t was moved to T 500 x 300 x 300 mm
(as July 25, 1973). Sinee Jan, 20, 1974, 1t hived togethor with No. 329,

Epicrates cenchria maurus — all ammals were kept together in T 850 > 380 x 870 mm, d.t. 26 to
26°C, . 19--22° C.

Temperature data were found by econtimuous measurements in the terrana.

Another phenomenon under investigation 1s the relationship of shedding to growth. Intervals
between the mdividual sheddings and the connection with the eoefficient multiple (ratio of
weight : Irngth) in the given period were estabhished.

BREBULTS
Boa constricior consirictor

No. 16 — female — Tab. 1: the newborn baby weighed 30 g, and was
350 mm long. K (coefficient) 0.86 (1) After one year (4) it grew up to 4895 ¢
weight and 850 mm length, K = 0.58, in the second year (10) the weight
was 1845 g, fength 1387 mm, K = 1.33, in the third year (16) the weight
wag 2338 g, length 1550 mm K == 1.509, in the fourth year (21) the weight
increased to 3340 g, legth 1700 mm, K = 1.97, in the fifth year (27) the
weight was 4960 g, length 1900 mm, K = 2 61. The food constisted of white
mice, later of rats; the snake consumed, in average during 1 month 8 mice,
From 18, 7. 70 besides mice, 1 rat monthly. The mean annual length increase
during the first five years is 310 mm.

During the first year of life the shedding was not continuously recorded,
in the second ycar, when the weight and length increases were considerably
high, the weight increments being 2.4 times higher then length, there were
eight sheddings, in the third year, when the weight as compared to the length
was 1.1 times higher, there were 5 sheddings, in the fourth year the weight/
Jlength increment ratio bring 1.3 there were again five sheddings, in the five
year (the weight/length increment bring 1.3) the number of Sheddings
increased to six.

Boa constrictor imperator - - . .

No. 308 — female — Tab. 2 — age at arrival about 18 month, reached
756 g, 1100 mm length, K = 0.687 six months later (4) (about two years)
the weight was 820 g, length 1200 mm, K = .68, aged three years (5) it
weighed 1010 g, length 1230 mm, K == 0.82. The snake was fed with white
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Table 1 -- Boa eonsirictor constricior No. 16

Coefficient
Weighi Length weight to Weight  Date of shedding
Date:sk mananemant gg} 11:;%1 Ii)ﬂgt%'l ratio of food process
(K) g
1) 1. 2. 1969 30 350 L8567 - —
2 1. 1. 1969 — —_ - — 14. 10. 1969
3) 1. 12. 1969 320 700 0.457 420 7.12. 1969
4} 1. 2.1970 495 850 0.683 735 24, 2. 1970
h) 1. 4.1970 706 080 (LGOR 805 7. 4.1970
6} 1. 6. 1970 895 1085 0.817 945 16. 5. 1970
29, B. 1970
7) 1. K. 1970 1185 1190 1.004 995 12, 8. 1970
8) 1. 10, 1950 1326 1280 1.036 1030 30. 9.1970
9) 1. 12, 1970 1588 1338 1.186 1820 1. 12, 1970
10} 1. 21971 1845 1387 1.330 1130 29. 1. 1971
11) 1. 4. 1871 1300 1400 0.829 384 23. 4. 1971
12) 1. 61971 1685 1420 1.162 475 2. 6.1971
13) 1. 8. 1971 2003 1460 1.390 1185 20. 7.1971
14) 1. 14, 1971 2080 1470 1.415 2205 7. 09,1971
15} 1. 12 1971 2468 1500 1.645 700 14, 11, 1971
16} 1. 2.19%2 2338 1550 1.509 875 —
17} 1. 4. 1972 2435 1550 1.571 1015 19. 4.1972
18) 1. 8 1972 2578 1530 1.632 1120 7. 7.1972
1% 1. 10, 1972 2910 1600 1.819 2386 16. &, 1972
20) 1. 12, 1972 2030 1600 1.831 245 3.11. 1972
21) 1. 2.19%3 3340 1700 1.965 620 15. 1. 1973
22) 1. 4. 1973 3500 1750 2.000 1665 7. 31978
22, 4. 1973
23) 1. 6. 1873 4260 1850 2,300 3080 31, 8. 1973
24) 1. 8, 1973 3820 1850 2.031 1630 13. 7. 1973
25) 1. 19, 1873 5425 1850 2.939 1200 12, 10. 1973
26) 1. 12. 19%3 5310 1900 2.790 855 17. 12. 1973
27 1. 2. 1974 4360 1900 2.610 800 27. 2.1974
28) 1. 4.1974 3160 1900 2,716 1100 6. 4. 1974
29) 1. 6.1974 5460 1900 2.880 2400 26. 5. 1974

mice, average monthly consumption was 6 mice, The shedding was not
recorded continuously.

Table 2 — Boa constrictor imperator No, 308

Coefficient

: Weight Length waight to Weight  Date of shedding
ekl snpapuramens I3 mm length ratio of food process
o, (K) g
1 1. 4. 1972 766 1100 0,687 _ -
] 1. 6. 1972 - — — —_ 22. 6. 1972
3) 1. 8. 1872 761 1120 0,679 4155 28, 7. 1972
4} 1. 10, 1472 320 1260 0,683 560 14. 11. 1972
5} 1. 10, 1973 1010 1230 0,821 — —
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Table 3 — Boa constrictor imperator No. 376

Coeffiment
Weight Length weight ta Weight  Date of sheddin
Date of measurement I'4 mm lenght ratio of fcngo(l process .
(K) g
1Bl 1. 12. 1972 2240 1760 1.280 — 19, 11. 1972
2} 1. 218738 2120 1800 1.116 280 2. 21973
3 1. 4.1973 . 2200 1900 1.158 6656 —

4) 1. 6.1973 2390 1900 1.2568 460 5. 6. 1973
a) 1. 81973 24856 1200 1.309 1370 24, 7. 1993
8) 1. 10, 1973 2100 1720 1.220 0 24. 10. 1973
7 1. 12,1973 2675 1720 L.550 1970 5.12. 1973
8) 1. 2.1974 2500 1730 1.453 1250 12, 1. 1974
4, 3. 1974
9) 1. 4, 1974 2450 1730 1.416 0 15. 4. 1974
10 1. 6.1974 2270 1730 1.310 026 6. 6. 1974

No. 376 — male — Tab. 3 — aged at arrival about four years, reached
2240 g weight, 1750 mm length, K = 1.28, after six months (4) it
weighed 2390 g, length 1900 mm, K = 1.258. Aged five years (7), it weighed
2675 g, length 1720 mm, K = 1.550. The decreasing of the length was caused
obviously by hungering and the kind of the food. This individual is strictly
specialized, the food consist exclusively of birds. It was forcibly fed, in
nineteen cases, with white mice. During one year there were five sheddings.

Corallus enydris cooki

Two individuals we obtained right after birth in sizes: No. 329 — 20 g,
520 mm, K = 0.038, and No. 330 — 14 g, 430 mm, K = 0.033. The babies

Tahle 4 — Corallus enydris coaki No. 329

Coeffioient
Waeight Length weight to Weight  Date of sheddi
Digte of mgasurement gg mgl lengg'l ratio of fc!fmi process e
(K} g
1) 1. 8. 1572 20 520 (.038 - 15. 8. 1972
23. 81972
2} 1. 10. 1872 35 it} 0.060 32 11. 10, 1972
16, 11, 1972
3) 1. 12, 1972 60 700 0.086 50 6. 1.1973
4) 1. 21973 120 820 0.146 150 9. 2 1973
26. 3. 1973
8) 1. 4. 1973 140 1000 140 100 22, 51973
6) 1. 61973 200 1100 0.182 90
7) i. 5.1973 260 1150 0.226 185 22, 8.1973
8) 1. 10. 1973 280 1230 0.228 245 18. 10. 1973
L] 1. 12 1973 320 1300 0.246 175 15, 12. 1973
10} 1. 2.1974 330 1300 (.254 35 14. 2. 1974
1m) 1. 4. 1974 370 1320 0.280 7 12. 4. 1974
12) 1. 6. 1574 345 1350 0255 70 28, b, 1874




Table 5 — Corallus enydris cook: No. 330

Coeflicient
Diste SErsa st Weight Jength weight to Wﬂght Date of shedding
2 mm length ratio of Tood progesas
(K) g
1) 18 1972 14 430 0.033 s 5. 9. 1972
2) L. 10, 1972 20 460 0.043 12 21. 10. 1972
3) 1. 12,1972 20 480 0.042 6 20. 12, 1972
4) 1. 2,1973 30 560 0.064 30 25. 1. 1973
5} 1. 4. 1973 20 580 0034 25 7. 31973
28. 4. 1973
6) 1 6 1973 a0 680 0.074 856 17. 6.1973
7) 1. 8 1973 90 850 0.106 170 26. 7.1973
8) 1 10 1973 100 950 0.105 130 10 8 1973
93 1. 12,1973 95 50 0100 70 21. 11. 1973
10y 1. 2.1974 150 1080 0.139 150 12. 1.1973
11) 1. 4, 1974 150 1100 0.136 85 1. 3.1974
19. 4. 1974
12} 1. 6. 1974 185 1170 0.158 145 =

were at first fed with young frogs, later with lizzards. Later No. 320 started
feeding on the seeing baby mice, at the present time swallows adult mice.
Snake No. 330 was fed during the whole follow-up period with blind young
mice and from time to time with blind young rats.

No. 329 — male — Tab. 4 — reached after six months 120 g, 820 mm
length, K = 0.15, (4) after one year the weight was 260 g, length 1150 mm,
K = 0 23,(7) after eighteen months (10) the weight was 330 g, 1300 mm length,
K = 0.254. On the average the snake took 3 mice monthly. During the
first year its weight/length ratio increased by 3.8 and there were five shed-
dings. In eighteen months K inereased 1.5 times and the number of sheddings
dropped to 3, in another 6 months the snake had 3 sheddings, K increased
[.1 times.

No. 330 — female — Tab, 5 — weighed 30 ¢ after six months (4), length was
660 mm, K = 0.05, after one year (7) the weight was 90 g, length
850 mm, K = 0.11, after eighteen months (10} the weight was 150 g, length
1080 mm, K = 0.14. On the average it took 5 young mice or young rats
monthly. In the first six months the snake had four sheddings, K increased
1.6 times, in another six months the number of sheddings was likewise four,
K having increased twofold. Tn another six months the coefficient K multi-
plied only 1.3 times, the number of sheddings dropped to three.

Epicrates cenchria maurus

All individuals arrived rather bigger sized so that their age can be estimated
by guess only and in comparison with individuals whose age is already
known.

Animal No. 132 — female — Tab. 6 — acquired as 182 g, 825 mm, K —
= 0.221, aged at arrival about six or twelve months. After six months (4}
the snake weighed 420 g, length 905 mm, K = 0.464, after one year (7) the
weight was 540 g, length 960 mm, K = 0.56, after two years (13) the weight
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Teable 8 — Fpicrates cenchria maeurua No. 132

Coefficient

Weight Length weight to Weight Diate of shedds

Date of measuroment gg m.ri ]engti ratio of ft\)god process %

{K) 4

1) 1. 10. 1970 182 R256 0,221 — 3. 11, 1970
2) 1. 12, 1970 3561 —- - 450 2. 12, 1970
) 1. 2.1871 447 - - 175 12, 1. 1471
4) 1. 4. 1971 420 9045 0 464 35 1. 3 1971
1 4. 19571
&) 1. 6.1971 483 920 0.528 210 19. 3. 1951
6) 1. 8. 1971 800 450 .5626 140 7. 071971
11. R. 19871
7l 1. 10. 1971 540 980 (0.662 140 6. 10. 1971
8} 1. 12, 1871 815 176 18. 11. 1971
) . 2. 1972 140 4. 1, 1972
10 1. 4, 1972 394 1040 0.672 245 28, 3. 1972
11) 1. 6, 1072 140 11. 5. 1952
14, 6. 1072
12) 1. 8.1972 621 1050 0.591 175 24, 7.1972
12. B, 19972
13) 1. 10. 1972 625 1050 0.595 280 24, 9. 1972
14) 1. 12, 1972 616 1050 0.586 210 1.1t 1972
15) 1. 2, 1973 710 1100 0,645 280 13. 2. 19573
186) 1. 4,1973 710 1100 {.645 210 13. 4. 1973
17) 1. 6.1873 706 1104 0.641 245 3. 7.19732
31, 7 1953
1%) 1. 8, 1973 710 1100 0.645 210 31. B. 1973
30. 9. 1973
19) 1. 16, 1973 730 1100 0L6E6 70 23, 10. 1973
26. 11, 1973
20) 1. 12, 19873 Ti5 1100 0.650 175 29,12 1973
21 1. 2.1974 776 1100 0.704 175 25. 1, 1974
23) 1. 4.1974 815 1104 0.741 210 7. 3. 1974
a23) 1. 6. 1974 - — —_ 4] 23. 5. 1974
24y — — = - — 20. 6, 1974

was 625 g, length 1060 mm, K = 0.6, after three years (19) the snake reached
730 g, 1100 mm, K = 0.665, after three und a half yvear (22) it weighed 815 g.
length was 1100 mm, K = 0.74. During the whole period it was fed with
white mice, on the average it tock three mice a month. During the first six
months there were four sheddings, K increaged 2.1-fold, in another six
months there were again four sheddings, K inercased 1.2 times, in another
half-year the snake had four sheddings, K having unchanged, in another
yvear there were seven sheddings at K being I.1 times higher, in another six
months the shedding process was slightly accelerated, the snake had 5 shed-
dings, K without change, which may be due to the actions of the mites
Ophionyssus natricis. During the last six months of the follow-up the snake
had five sheddings, K without change. Even in this period a slight affection
by the mites Ophionyssus natricis was recorded.

No.360 male — Tab. 7 — was acquired in 620 g weight, 1050 mm length,
K = 0.59, aged about two years. After six months (4) it weighed 6435 g,
1080 mm length, K = 0.60, after one vear (7) it reached 630 g, 1100 mm,
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Table 7 — Epicrates cenchrie maurus No. 360

Coeffizient:
Dato of measurement Weight Length weight to W a.ight- Date 1.jf shedding
g mm length ratio of food process
(K) g
1) 1. 10, 1972 G20 1050 0.690 — —
2) 1. 12 1972 610 1060 0.5881 140 1. 11. 1972
3) 1. 2.18%3 B0 1060 0.829 210 25. 1. 1973
4) 1. 4. 1973 645 1080 0.597 140 5. 3.1973
) 1. 6.1973 686 1080 0.625 245 3. 5. 1873
6} 1. & 1973 820 1100 0.745 245 16, 7.1873
21. 8 1973
Y 1. 16. 1973 690 1100 0.627 105 22, 9, 1973
3. 11. 1973
8) 1. 12, 1973 770 1100 0.700 140 20. 1.1974
& 2 1974 960 1120 ().848 525 27. 2.1%74
10y i, 4. 1974 1000 1120 0.893 245 20, 3. 1974
11} 1. 6. 1974 — - — 70 31. o 1974

K = 0.63, after eighteen months (10) it weighed 1000 g, 1120 mm, length,
K — 089, It was fed with white mice during the whole period,
on the average, it took three mice monthly. In the first six months it had
three sheddings, K unchanged, in another six months it had four sheddings,
K increased by 1.1 times. The snake was strongly affected by the parasitic
mites Ophionyssus natricis. After subsequent half year 4 sheddings were
observed K increased 1,4 times,

Table 8 ~ Epicrates cenchria mawius No, 370

Coefficient
et s ee Weight Length weoight to Weight Date of shedding
g mm length ratio of food process
(K) g

1) 1. 10. 1972 1330 1360 1.023 - 23, 10. 1972
2) 1. 12, 1972 1360 1300 1.046 70 6 12, 1972
3 12 1973 1730 1300 1.331 385 16. 1. 1973
19, 2. 1873
4) 1. 4. 1973 1410 1350 1.044 455 26. 3.1973
) 1. 6. 1973 1690 1350 1.261 875 1. 6.1673
6) 1 8 1973 1805 1350 1.337 490 4. 7.1973
5. 8. 1973
] 1. 10. 1973 — — — 280 5. 9. 1973
8} 1.12 1973 1806 1350 1.337 280 10, 11. 1973
28 12, 1973
9) 1. 2. 1974 1770 1350 1.311 35 27. 1. 1974
10} 1. 4. 1974 1560 1350 1.148 700 9. 3.1974
7. 4.1974
)] 1 61974 - . - - 595 7. b5.1974
" 3. 6.1974
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Nr. 370 — female — Tab. 8 — obtained with 1330 g weight, 1300 ram
length K = 1.023, age estimated at about four years. After six months (4)
the weight increased to 1410 g, length to 1350 mm, K = 1.04. Since that time
the length stopped increasing and. the snake hag taken on weight only. After
one (8) year it weighed 1805 g, K = 1.34, after eighteen months (10) the
weight was 1550 g, K — 1 15. In the last six months a considerahle loss
of weight was recorded which might be due to the gestation of the female
which did not accept any food for three months, and the subsequent birth.
There were 16 babies. The female was fed with white mice, on the average
it took six mice a month. In the first six months the snake had five shedding,
K augmented by 1.2 times, in the second half-year the snake had four
sheddings and K increased 1.3 times. In this period there was a poor incidence
of parasitic mites Ophionyssus natricis in the snake.

DISCUSBION

The literature data on the size of new born babies Boa constrictor do not
fully coincide. Our baby Boa ¢. constrictor No. 16 (female) weighed only 30 g,
length 350 mm, which is below the lower limit for the youngs of Boa ¢.
constrictor (Miiller, 1970); the youngs weighed 40— 50 g, x 51 g, 380— 400 mm
length, X 450 mm. On the other hand it corresponds with the data of Felix
(1965) who gives 300 400 mm of length and takes the lower lmit of the
length as given by Vogel (1963). After one year the young reached 495 g
and 850 mm length, whlch is much more than the weight and length of
Bon ¢. constrictor (Mitller, 1970) which in twelve months weighed 100— 300 g,
X 210 g and were 640—850 mm, X 750 mm long. Two youngs Boa constrictor,
however, reached (Herfs, 1859) at the age of one year the following size and
weight: the female — 1300 mm, 1276 g, male 1200 mm, 816 g. The female
took on the average five mice monthly during the first year, besides one
hamster. In the second year besides the aforesaid mice and hamster one
guinea pig monthly, the male swallowed during the first year seven mice
monthly, in the last four months also one guinea pig monthly. Both indivi-
duals were kept in a termite station at 30° O and high relative humidity.
These two youngs even exceeded 1000 mm in length as recorded by Vaogel
(1963} in the first year of life.

Approximately eighteen months old female Boa ¢. imperator No. 308
reached 756 g, 1100 mm, K = 0,687. After six months it weighed 820 ¢
length 1200 mm, K = 0683 three years old specimen weighed 1010 g,
length 1230 mm, K = 0.821,

The female Boa c. imperator owned by J. Masopust, measured and weighed
by us at the age of eighteen months weighed 960 g, length 1150 mm, K =
= 0.835. The food consisted of white mice, the snake took normally 6 mice
a month.

When comparing all our gpecimens we can state that though kept in
identical conditions, the Boa c¢. constrictor No. 16 has taken on weight more
than the other two specimens Boa ¢. imperator. The animal No. 16 had taken
more food during the whole period of the follow-up than the two Boac. imper-
ator, No. 376 was strictly specialized in food (fed by birds only); this kind
of food was sometimes difficult to get in the appropriate amount.

The relationship between shedding and growth, as seen from Table 1,
is evident in Boa c. constrictor No. 16; the number of sheddings per year is
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highest in the year of the most rapid increase of the coefficient K. During
the second year of life the coefficient augmented 2.4 times, the snake had
eight shedings. In the third year K increased 1.1 times, the number of shed-
dings decreased to five, in the fourth year K increased 1.3 times, the number
of sheddings was five, in the fifth year K augmented 1.3 times with six
sheddings.

Boa ¢. imperator No. 376 had five shedding in one year, K increased 1.2
times.

Two specimens of Boa c. imperator (Sixtus, 1971) had four sheddings
in the first year, the length increment made 400—500 mm, in the second
vear the length increased by 350 mm with four sheddings, in the third year
(w1ti1 four sheddings) the length increased bv 350—400 mm. Unfortunatel\
the author quotes no weight increments. It is interesting that sheddings and
increments of length during the first three yvears of life were so regular.

Boa ¢. imperator (owned by J. Masopust) had three sheddings within six
months till twelve months, within the period of twelve till eighteen months
it had also three sheddings. During one year of the follow-up the snake had
six sheddings, which is by two processes more than given by Sixtus (1971),
however, by two shedding processes less than observed in our specimen
No. 18, for which we do not know the number of sheddings during the first
year of life. Our specimen No. 16 swallowed monthly two mice more than
that of J. Masopust. In the corresponding age the specimens were approxi-
mately of the same length, but our specimen No. 16 weighed 230 g more
The snake of J. Masopust was kept in a terrarium sized 600 x 400 % 300 mm,
the temperature oscillated between 28 -32° C during the day, in the night
between 23.—25° C. Equipment of the terrarium: peat substrate, a twig,
saucer of water.

Our young specimens of Corallus enydris cooki reveal considerable weight
and length differences. These differences are caused by the fact that No. 330
constantly refuses haired mice, it swallowed only blind hairless young mice
and rats which in weight cannot substitute the adult mice consumed by the
gpecimen No. 329.

Even is this species an apparent relationship between shedding processes
and growth in the individual animals can be recorded. Two females Corallus
enydris cooki, owned by V. Maly, originating from the same litter as our speeci-
mens, weighed after birth 20 g, 500 mm length, K = 0.40, and 20 g, 520 mm,
K = 0,03, ie. practically the same figures as for our specimen No. 329.
After six month one female weighed 90 g, was 830 mm long, K = 0.10, the
second female weighed 90 g and was 790 mm long, K = 0.11. Our specimen
No. 329 on the other hand weighed already 120 g, was 820 mm long which is
in good agreement with the figures of the specimen owned by V. Maly.
After one year one female reached 580 g, 1400 mm lenth, K — 0.41, the second
570 g, 1400 mm, K = 0.40. Qur specimen No. 329 00n31der&bly lncks behind,
it weighs only 260 g with 1150 mm length, K = 0.22. Both snakes of V. Ma.l)"
were kept together. From Aug. 22, 1972, till Aug. 15, 1973, in a terrarium
gized 430 ¥ 300 x 300 mm, d.t. 20— 30° €, n.t. 15—18° C. From Aug. 15,
1973, both females are kept in a terrarium 600 x 600 x 500 mm, d.t.
dt. 28—32° C, n.t. 15—22° C. Both snakes were fed with white mice and
hamsters, during one month the snake No. 1 took 5 mice on the average,
besides one hamster and 2 white rats in the course of the whole year, the
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female No, 2 took normally six mice, besides three hamsters and eight rats
consumed during the year. The female No. 1 during the first year of life
had nine sheddings, K increased 10.4 times, the female No 2 in the first
year of life had eleven sheddings, K increased 10.64 times. Our specimen
No. 328 during the same period had eight sheddings, K increased 5 9 times,
specimen No 330 had also eight sheddings, K increased 3.2 times.

The female of J. Masopust originating of the same litter as our snakes,
in twenty-one months weighs 260 g, length — 1200 mm, which is less than
the figures for our specimen No. 329, but it is much more than the weight
and length of our specimen No. 330. The snake lives in a terrarium 400 x
x 260 x 250 mm, d.t. 3¢4° C, n.t. 24° C, 709, relative humidity. It was fed
during the whole period with white mice, normally it took 2—3 mice per
month. During the first year of hife it had four sheddings.

The specimens Epicrates cenchria maurus arrived in different ages, though
there are distinct differences in weight inerements. Specimen No. 132 (female),
which was the smallest, during the follow-up period practically grew up to
the same length as the specimen No 360 (male), even the welg_rht difference
decreased. Both the specimen No 132 and No. 360 took normally three mice
per month. The specimen No. 370 (female) w hich, during the whole follow-up
period took normally six mice per month, showed also the biggest weight
increments.

The male Epicrates cenchric mawrus (Stemmler, 1971), weighed 915 g,
length 1200 mm, K = 0,760, our male'WNo, 360 with 950 g weight was 1120mm
long, K = 0.850 The young crosses of Epicrates c. maurus x Epicrates r.
cenchrig (Stemmler, 1971) weighed after birth 26.95—32.85 g, X 30 19,
after six months th(,} weighed 50—230 g, x 102.69 g, after one year 110 ‘m)
390 g, x 233.07 g, after eighteen months they weighed 280 —815 g, X 524 g.
After two years the weight was 425— 1320 g, x 868 76 g, after two and a half
year they ‘weighed 475—1735 g, X 1125.0 g. Unfortunately the author does
not give the length to the respective weights, nevertheless, when comparmg
the weight increments in these youngs with the increments in our specimens,
we can see the weight increments of our snakes for the respective period of
the corresponding age are less, they oscillate helow the average increment
for the young crosses.

The dependence of sheddings on the growth rates is not s¢ pregnantly
apparent; the frequency of shedding was in some periods influenced by the
incidence of parasitic mites Ophionyssus natricis, which cause shortening of
intervals between the individual sheddings
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CONCLUSIONS
Qur observations showed, Boa constrictor constrictor, 1 specimen, started
with 30 g of weight and 350 mm of length, after one vear it weighed 495 ¢
and measured 850 mm, after 5 years a.tt’uned 4060 g of weight and 1900 mm
of length.
Baa.g constrictor imperator, 2 specimens were studied. The first during one
vear increased its weight from 820 g upto 1010 g, the length mcreased from
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1200 mm upto 1230 mm. The second specimen started with 2240 g and
1750 mm, after one year reached 2675 g and 1720 mm, the length decreased
apparently due to hungering and unsuitable food.

Corallus enydris cooki, 2 specimens under observations. The first one
started with 20 g and 520 mm, after one year it attainsd 260 g and 1150 mm,
after followinz 10 months 345 g and 1350 mm. The second specim~n had 14 g
of weight and 430 mm of length, after one year attained 90 g and 850 mm,
after subsequent 10 months 185 ¢ and 1170 mm,

Epicrates cenchria maurns, 3 specimens observed. The first one started with
182 g and 825 mm, after one year reached 340 g and 960 mm, after two
years 605 g and 1050 mm, after 3 years 730 g and 1100 mm. The second
specimen started with 620 g and 1050 mm, after one year attained 690 g
and 1100 mm, after subsequent 6 months 1000 g and 1120 mm. The third
specimen increased its weight during one year from 1360 g upto 1805 g and
its length from 1300 mm upto 1350 mm,

The dependence of shedding processes on the growth rate is clearly mani-
fested in the species Boa constrictor and Corallus enydris cooks, the number
of sheddings increases relatively to the increased coefficient K. In Boag e.
consfrictor No. 16 on the end of the second year of life the coefficient aug-
mented 2.4 times, — number of sheddings = 8, on the end of the third year
the coefficient increased 1.1 times — five shedding processes, on the end of
the fourth year the increment of the coefficient was by 1.3 times higher —
number of sheddings — five, on the end of the the fifth year the coefficient
inereased by 1.3 times — six shedding processes. Corallus e. cooki No. 329
had five shedding during the first six months of life, the coefficient increass
3.8 times, in the second half year it had three sheddings, coefficient K
increased 1.5 times, in another six months there were two sheddings, the
coefficient increased 1.1 times. Corallus e. cooki No. 330 in the first six
months had four sheddings, the coefficient increased 1.6 times, in the second
half-year there were four shedding processes, the coeflicient increased 2times,
in another six months the snake had three sheddings, the coefficient increased
1.3 times. In the species Epicrates cenchria mawrus the above mentioned
dependence is not so much apparent as the number of shedding processes
oscillates in the individual periods. Nevertheless, undoubtedly the influence
of parasitic mitos Ophionyssus natricis plays here a certain role; these mites
are responsible for shortening of intervals between the individual shedding
processes.
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Dedicated to the memory of Asmist. Prof. Dr. Walter Cerny

Abstract: The paper deals with observations of the species Tadorsna radjuh made in the
Northern Terntory. Quotichan activities, ways of obtaming food, and comfort movements ate
deseribed. The main paitb deals with agonstic and breeding behaviour a~ well as parent and
young hehaviour.

Radjah Shelduck belongs to the tribe Tadornini in the sense of the present
taxonomy of the order Anseriformes (Delacour J.-Mayr B., 1945). The tribe
Tadornint which is part of the subfamily Anatinas comprises 15 species, and
the genus Tadorna itself is most interesting from both taxonomic and evolu-
tionary viewpoint, only the two species Tadorna ferruginea and Tadorne
tadorna being truly sympatric. Those species do not appear clasely related.
Four of the seven species of Tadorne are considered superspecies. Tadorna
radjah is onc of them; it is the only tropical species of the whole genus, and
it 18 divided into two geographical races that intergrade in Southern New
Guinea- the smaller race. Tadorna r. radjah, is found on Aru Island, the Molune-
cas, and New Guinea; the mainland race, Tadorna v. rufitergum, which is
slightly larger, is confined to tropical Australia. The species in Australia
which is most closely related to it is the Mountain Duck (Tadorna tadornoides)
from Southern Australia which is ecologically totally isolated from the Radjah
Shelduck.

Radjah Shelduck is the smallest species of the genus Tadorna, the measure-
ments of the males being: body length 498 —555 mm, wing length 260 to
268 mm, bill length 40—54 mm, welght 750 — 1100 g, those ‘of the females:
hody length 486 —610 mm, wing length 246—298 mm, bill length 42—55 mm,
weight 600—1130 g. Both sexes are of the same colouration: head, throat,
breast and abdomen pure white, chestnut band across the upper breast,
upper back and scapulars rich chestnut with fine transverse black lines;
back, rump and tail black.

The peculiarity of this species within the whole genus Tadorrna may be
seen especially in the colouring of the under-tail coverts which, unlike those
of all the other species are grey to white. They also differ in the colouring
of the wing which comes close to the tribe Anatini. The metallic speculum is
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bordered in front by a black line and in the rear by a broad white border.
We find a similar relationship to ducks in that the trachea of the male has
a bulla which is different from the other species of Tedorne and which is

Fig. 1. Trachea and bony bulle of Tadoernn radjak.

quite similar to the bullae of the typical dabbling ducks (Johnsgard,
1961).

According to H. J. Frith (1987) this lutherto little known speeies is seriously threatened
by extinetion, and the Northern Australian population continues to decresse so fast that every
effort shoutd he undertaken in order to ensure its survival. 1 had the opportunity to watch this
species in Northern Australia, in the region of Arnhem Land. east of Darwin, on the Adelaide,
Mary, and South Alligater rivers, and west of Darwin near the Daly river, from June 9 through
August. 9, 1988, and T completed my ohservations of the behaviour of this speesies on birds m
captivity. *

HABITAT

In the dry season I watched Radjah Shelduck predominantly in groups
of 20 to 60 birds at lagoons, lakes, paperbark swamps. The largest numbers L
ever counted (July 9, 1969) were 150 individuals on the Jim Jim creeks and
120 individuals on the Daly river (June 22, 1969). T watched individual pairs
in paperbark swamps and in the primeval forests in the vieinity of Howard
Springs where on July 5, 1969, I came across two families with their young.

QUOTIDIAN ACTIVITIES

I made most of my observations about 20 km east of Darwin at an easily
surveyable lagoon in the vicinity of the Adelaide river. Here 1 carried out ten
uninterrupted observations of ten hours each. My observations were con-
fined to daylight so that only those activities which occured between 7. a.m.
and 6. p.m. are recorded. Since the samplings observed differ only slightly I
am specifying as an example the activities of June 24, 1969; averages for the
individual activities were computed from the remaining observation speci-
mens.
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The activity of Taderna radjah on June 24, 1964,

7.00— 7,30 a.m. feather maintenance
7,30— 8,17 a.m. sleeping

9,17— 9,20 a m, swimming and feeding
9.20— 9,30 a.m. feather maintenange
9,30—10,45 a.m sleeping
10,45— 12,01 a.m. feeding
12,01 —12,08 a.m feather mamtenance
12,08—12,20 &,m. sleepmg
12,20—12,31 a.m. feeding mterrupted by short feather maintenance
12,31—12,45 a m, relaxation
12,45—12,48 a.m feather mantenance
12,48—12,64 a m. sleeping
12,54— 1,11 p m. feeding

1.11— 1,15 p m, feather mamntenance
1,i5— 1,56 p m. relaxation

1.55— 2,66 p m. feeding

2.66— 3,16 p.mn. bathing and feather mamtenance
3,18 — 4,04 p m. sleeping

4,04 4,38 p.m. feeding

4,38— 4,47 p m. feather maintenance
4,47— 5,26 p.m. sleeping

6,26— 6,01 p m. feeding

8,01 p.m. ﬁlghh departure from the jagoon

The activity sampling shown above refers to the longest stay at one single
lagoon; in other cases the whole flight left for some other lagoon at 4,45 p.m_,
428 p.m., 4,17p m., 3,48 p.m., 5,20 5,48 p.m., p.m., 5,50 p.m., and 5,55pm,,
respectively; only once I did not manage to watch the evening departure.
It thus appears that Taedorna radjah, like other Anseriformes, leave the
lagoon at which they have spent the day in the evening for some other
breeding-grounds. At night, mainly between 10 and 11 p.m., and before day-
break at about 5 or 6 p.m., I frequently heard Radjah Shelduck flying by,
easily recognizable by the rattling voice of the females. From the ten activity
samplings obtained by observation, I computed the averages for the time
spent by T'adorna radjeh at individual activities during the day:

Sleeping and relaxation 289297 minutes
feeding L56— 187 minutes
feather maintenance and bathing 86— 97 minutes

GENERAL BEHAVIOUR

All members of the genus Tadorne stand at the transition between true
geese and ducks. Radjah Shelduck move deftly on dry land, on the other band
they are also good swimmers and flyers. Their way of swimming, however,
is reminiscent rather of dabbling ducks to which they come cloge also in their
way of collecting food. T usnally watched them wading in shallow water and
dabbling food; by movements of the head from side to side they also picked
some food from the bottom, immersing their heads fully into the water.
When swimming in deep water they were often, apart from dabbling, seen
also up-ending. In this way, they hit the bott;om according to the measure-
ments T made, at the depth of 53 cm. Radjah ":ahelduck however, collect
their food also on dry land, mostly parts of plants and small animals from the
moist marginal zone of the river bank According to an analysis of the con
tents of 20 stomachs carried out by H. J. Frith (1967) food of animal origin-
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Figz. 2. General behaviour of Radjsh Shelduek: a — posture when in danger and before flight
on dry land, b — pre-flight movements, ¢ — hoth-wing-stretch, d — posture before sleeping
and sitting down, e — typieal way of feading-dabbling in shallow water, f — threat display.

-molluses, large insects — prevails over food of vegetable origin — algae
and sedge,

When observing their quotidian activities I had the opportunity to get
thoroughly acquainted with the comfort movements of Radjah Shelduck.
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Fig. 3. Preening and bathing of Radjah Shetduck: a —— head-dipping. b — preening the breast,
¢ — wing-trashing, d — wmg-shuffle and tail-fan, o — dashing and diving, f -— nibbling-preening

and foot-shake.
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In the main [ found all comfort movements shown in the table in McKinney's
(1965) paper. This is why I refer to the enclosed drawings of the main move-
ments. Beyond the results of the above-mentioned paper I observed in
nature that the partners of a pair occasionally clean each other (social
preening), which is done, of course, by several other members of the tribe
Tadornini. I also ob%rved, more or less regularly every day, Radjah Shelduck
dashing and diving similarly like dabbling ducks (diving play, Lebret, 1948).

Radjah Shelduck have a relatively short escape distance in nature, and it is
therefore easier to hunt them than most other geese and ducks. When in
danger they assume a typical posture in craning their neck obliquely for-
wards, and in this posture they withdraw from the enemy, making fast steps.
When aware of a bird of prey they crane their necks npwards and signalize
their flight by making swaying movements of the bill upwards and sidewards.
In these preflight movements they thus do not differ from the other members
of the genus Tadorna, although Johnsgard (1965) claims to have failed to
observe these movements solely in Tadorna radjek. Their flight is fast, yet
not as impetuous as that of ducks. Tadorne radjek deftly fly through tree
crowns and frequently land on branches. T observed that hefore retiring for
relaxation and sleep most birds walk with their necks bent and their heads
pressed to their bodies. Their sleep posture does not differ from that of other
ducks and geese.

AGONISTIC AND BREEDING BEHAVIOUR

Radjah Shelduck live in permanent pairs which remain together also out
of their nesting period and which may also easily be made out in larger flights.
Similarly like other Shelducks the species has a militant character even if
it is far less aggressive than some related species. The female has a typically
rattling voice similar to that of the female dueks of the genus Aythya. Also
out of the nesting period she incites her husband to an attack several times
per day by her voice and by craning her neck in the direction of an unfamiliar
male. At an increased state of aggressivity she raises her wings from the flank
coverts until the speculum becomes visible and moves her head swaying up
and down. Nearly every time his wife approaches him the male responds by
a whistling warble which he emits also when sitting; when he is standing an
upward movement of the head is distinctly perceptible, similar to the move-
ment observed in Tadorna ladorna males. After an extended period of in-
citing by the female the male, too, begins to sway his head up and down and
emits sounds in a croaking voice slightly similar to that of the male Egyptian
Goose. Sometimes, however the male responds to inciting by the female by an
immediate attack, inclining his head to the ground like other Shelducks,
raising his wing from his flank feathers and drivi ing away the rival or just
some other bird. I watched a male of this species driving away even a much
larger Magpie Goose. After the attack, he returns to his wife with inclined
head, drinks while on the water surface, and subsequently both partners
make swaying up and down movements with their heads opposite each other.
At an increased state of aggressivity of both partners these pumpmg move-
ments of the necks and heads are accompanied by the male raising the folded
wings higher above his back which stands for the triumph ceremony of this
species.
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f1g. 4. Pair-forming and display of Radjah Shelduck: & — whistling warble of the male.standing,
b — idem-sitting, ¢ — greeting hehaviour, d — triumph eeremony.

I obrerved no copulation of Radjah Shelduck in nature, but I succeeded
twice in watching their mating behaviour in captivity. Esgentially it is rather
reminiscent of the mating behaviour of Tadorna ferrugines and Tadorna
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Fig. 5. Simultaneous dabbling of a pawr of Radjah Shelduck: a — before head dipping — a;
b — post-copulatory display.

tadornoides. First both partners swam around each other and, when coming
nearer, dabbled the water so intensively that two thick streams of water
flowed from their bills. Subsequently both the male and the female made
head-dipping movements, and at last the actual copulation took place.
Afterwards the male raised his wing opposite her and brieflly assumed a high
and erect postcopulatory posture, although in a less marked way than
Ruddy Shelduck. The female started to bathe immediately after the copula-
tion which corroborates data given by Johnsgard (1965).

According to H. J. Frith (1967) the sexual activities of Radjah Shelduck
are connected with the wet season (January-February). During my stay at

Fig. 6. The head of the young of Tadorna radjoh
with typieal colouration,
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Arnhem Land most birds obviously did not nest and kept together in flights.
According to the same author this species nests predominantly in cavities
of branches and trunks. For the Northern Territory he mentions clutches
from February to July, the maximum cccurring in May and June On July 5,
1969, 1 found, near Kingoonyia Farm in the vicinity of Howard Springs and
Darwin in a primeval forest grown over with Pandanus and Cabbage palms

B
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Fig 7 A par of Badjah Shelduek taking to flight with thewr young

in a hollow tree in the jungle, a nest situated 1.30 m above the ground and
9 creamy white eggs of the following dimensions- 58 » 38.5, 60 x 42, 60
% 42.3, 59.2 = 39, 60.5 X 41.3, 60.2 x 42.6, 56.5 x 38.2, 5:4){39 61 x
x 43.1 mm. The eggs had been much sat on and were covered by a light
grey down. The nest was situated directly at the shore of a small lake. On the
same day I watched two families with their young on this lake. One pair was

g
g

-

Fig 8 A female of Radjah Sheldugk treading on the spot.

leading 8 ducklings of 5 or 6 days of age, the other pair 12 ducklings of about
20 days of age. The colouring of the Radjah Shelduck young is, in its funda-
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mental pattern, reminiscent of the young of the other members of the genus
Tadorna — in the main they are coloured black and white, but there is a
difference in that they have a chestnut brown cap on their head which extend
to their eves. The female of one of the pairs stayed with her young on the
surface of a pool, the ducklings kept dipping into the water The female made
accasionally some violent movements with her webs toward the bottom by
which she seemed to whirl up some food-containing mud from the bottom,
because subsequently the whole family began to dab at food from the surface.

The other family was hunting for food in a large puddle. I watched the
female vehemently treading on the spot which also other species of the genus
Tadorna do. This behaviour too, seems to be connected with hunting for food.

When leading her young the female emits a rhythmical call. When I tried
to photograph the yvoung the male perceived me at once, raised his wings
from the covering feathers at his flank the females did the same, and both
families quietly disapperaed in the undergrowth of the p[‘lme‘?’d] forest.
It wag but after a while that I heard the call of the female, On the other hand,
when a pair without young is disturbed, it is the female who 1mmml1atulv
raises her staceato voice. True, this relatwr-h late nesting in Rad]a.h Shelduck
coincides with the data meutloned in b1bhography, VE"t it is probably an
exception. On the opposite, on June 21 —22, 1969, 1 observed in the thickets
on the banks of the Daly river 46 pairs of Rad]ah Shelduck, which were
incapable of flight because they were moulting.

In this paper I attempted to contribute to a better knowledge of this
interesting species, even if I realize, on the other hand, that quite a number
of questions ought to be studied much more thoroughly, and much more time
than there was at my disposal ought to be devoted to them.

SUMMARY

1} The paper is based on observations made over a period of more than two
months in the Northern Territory in 1869; special attention was given to
the species Tadorna radjah.

2) Radjah Shelduck stand from the viewpoint of both morphology and
behaviour at the transition between the tribes Tadornini and Anatini.

3} The quotidian activities of the species were observed.

4) The general behaviour shows that Tadorna radjah as far as their way of
feeding is coneerned come close to dabbling ducks, the comfort movement
are likewise congruous, social preening between the partners has been
noted repeatedly.

3) Both the agonistic and sexual behaviour of Radjah Shelduck which has
some ecommon characteristics with the other members of the tribe Tador-
nini were described

6) A nest found was situated in the cavity of a tree; the paper gives the
dimensions of @ eggs and describes the behaviour of both parents and
young.
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SOME REMARKS ON THE TAXONOMY OF THE GENUS NEMORHAEDUS
H. SMITH, 1827 (BOVIDAE: RUPICAPRINAE)

Jiki VOLF
Reeerved June 10, 1975

Dedieated to the memory of Asaist. Prof. Dr. Walter Cerny

Abstract: External, physiclogieal, and eramometric difference » between the West and North
Chinese form of Goral are compared. The sterihity of crossbreeds of the forms s desenbed. The
North Chinese form of Goral must be ¢onsidered an mmdependent species The speecies affiliation
of the Central Chunese form 1s discussed.

The Gorals (Genus Nemorhaedus) form, together with the other represen-
tatives of the Chamois subfamily (Rupicaprinae), an interesting transition
between the true Antelopes (Antilopinae) and the Goats and Sheep (Caprinae).
In their homeland in South-East Asia they are rare hoofed animals, and in
zoological gardens they can be found but sporadically. According to the
latest data (International Zoo Yearbook, 15 :427) there were only 26 Gorals
in captivity in the whole world.

The taxonomy of this genus has hitherto been determinated only very
insufficiently. Whilst e.g. Heude (1884) as well as Lydekker {1913) describe
a whole set of species, Ellerman & Morrison-Scott (1951) acknowledge
only one single species. Similarly Allen (1940) mentions only one single
gpecies on Chinese territory, Nemorhaedus goral (Hardwicke, 1923) with three
subspecies; Dolan (1970) divides the same species into seven subspecies
Dobroruka (1975 : 96) records along with the species Dark Goral, N. goral
{Hardwicke, 1825) as an independant species also the Red Goral, N, cran-
brooki Hayman, 1960, of which, however, there exists today only one single
specimen In captivity (Dolan, 1971},

At Prague Zoological Garden, Goral breeding has a tradition of 16 vears’
standing. In 1960, a pair originating from the West Chinese province of
Yunnan and belonging to the subspecies N. goral grisews Milne-Edwards,
1971, arrived. The male perished in 1963, and a substitute male of the North
Chinese form determined as N. goral raddeanus (Heude, 1894) was received
from Berlin Tierpark (Dobroruka, 1968).

The animals differed widely in their external characteristics, Whilst the
first specimens had a short-haired brown ceat and an extremely short dark
tail, the new male was long-haired, of grey coloration, his tail was white and,
terminal hairs included, about 20 em long.
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Table 1

Left for, when penshed when.

Arrival ;
o
No 45 birth From where Parents e
e | M 9/9/1960 Yunnan — 17/5/1863 — bronchopneumo-
Pelang Zoo ma, enteritis
e 2 F 0/9/1960 Yunnan — +* 10/12/1965 — encephabtis
Peking Zoo nonpurulenta, diat, et hy-
pertr. ecordis
® 3 F *1R{6/1962 Praha Zoo Ix32
e 1 F *11/6/19463 Praha Zoo 1 x 2
(DI M 23/10/1963 Narth China - +2701471970 — <hilat. cordis,
Tierpark Berlin emphysema pulmonum, seny-
Litas
© 8 W 77911064 I'raha Zoo 5w 2 tR/9{1964
O 7 F *2418/ 1065 Praha Zoo 5 < 2 ~20/8/1972 — bronchopneum
purul , pleuritis fibrinosa,
cndocarditis
€ 5 N *1719/1966 Praha Zoo 6 X 4 12/10/1967 Koh/Rh.
O H M *716/1967 Praha Zoo 5x 3 +3/4/1974 — trawma
© 10 F *717/1988 Praha Zoo 5% 4
[ pER A AL
*21/9/1988 Prahu Zoo 5 % 3 B/12/1969 Messra van den
12 F Brink
¢ 13 W *30/0/1960 Praha Zoo 5% 4

We also noted fundamental differences in their reproduction biology.
Whilst the rut of the original pair usunally came in September or October and
the female gave birth to her young on both occasions in mid-June, the new
male did not mate before November-January, and the kids were born during
a period reaching from July to September. (This corresponds to a gestation
period of 240— 250 days, as found by Bromley (1963) in a population from
the wild.) Much more serious, however, is another fact which we ascertained
during the later period of the breeding. The crossbreeds do not successfully
mate any more, neither with the male of the North Chinese form nor with the
females of the West Chinese form nor among themselves. As a consequence,
after the death of that male of the North Chinese form in 1970, no more kids
were born in the Prague breeding group of Gorals, and the group, second
in size only to that of Rangoon, is doomed to gradual extinetion, the impor-
tation of a new specimen being impossible.

A survey of the results of Goral breeding at Prague Zoological Garden is
shown in Table 1 (animals of the West Chinese form are marked by a
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Table 2

g
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4 €% o& =2% N5 BB PBE B 4& av 3
N, goral caudatus (syn. raddeanus)
M 207 188 118 94 67 62 71 e 118 Hupeh
M 216 183 122 100 72 62.5 67 71,5 122 Fhansi
F 212 183 121 102 69 62 73 76 120 Shapsi
F 207 136 122 1] {ik!] 62,5 69 74 120r Shans
N. goral grigeus
M 210 156 118 93 q0 59 [Hi] (i3] 117 Yunnan
M 145 175 945 a1 67,5 61 64.5 a7 105  Yunnan
M 184 164 99 91 61 60 66 65 103 Yunnan
M 201 181 112 93 64 60 66 &9 110 Yunnan
M 203 180 108 945 69 61 63,5 65,5 119  Yunnan
F 207 187 115 90,5 68 58 62 64 113 Yumman
F 205 185 115 93.5 71 62 65 70 113 Yunnan
F 187 172 109 91 66 o8 60 65 106 Yunnpan
N 210 E.1.] 122 1] 71 6 65 65 118 Hzechwan
F 202 184 120 02 i3] &9 63 70,56 114 Szechwan
M 197 184 115 90 74 63 65 66 116 Szechwan
N. goral caudatus syn. raddeonus < N. goval griseus

[ 220 197 129 93 67 62,8 66 68,5 125 Zoo Praha
M 219 195 124 94 66 63.5 74 77 122 Zoo Praha

filled circle, the male of the North Chinese form by an empty circle, and the
crosshreeds of the two forms by a half-filled circle).

No part of the carcasses of the three originally imported specimens was
preserved. There are, however, craniometric data on Gorals given by Allen
(1940) who uses, of course, as & synonym for the North Chinese form N. goral
raddeanus (Heude, 1894) the name N. goral caudatus (Milne-Edwards, 1867).
Allen specifies the measurements of four skulls of specimens of the North
Chinese form and of eleven skulls of specimens of the West Chinese form.
Thege data may be compared with the results of craniometric measurings
taken on two crossbreeds of the Prague breeding group which perished
in 1972 and 1974, regpectively.

It results from the above data that both forms differ already in their basic
cranial measurements. The North Chinese form has a wider and longer skull
(Fig. 1), the larger total length of the skull being caused mainiy by the elon-
gated viscerocranium (Fig. 2).

The skull width of the two crosshreeds corresponds to that of the West
Chinese form, the length of their skulls, however, considerably exceeds that
of both the West Chinese and the North Chinese form (Fig. 1). This is
clearly borne out by Figures } and 2.

77



1007] d'

857 ‘

9071 * s@

Vv

85 ¥ T 1 1 1
100 105 1m0 ns 120 125

Fig | Visceroeramum length {V)fzygomatic width (Z) ratio O North Chinese form N goral,
@® West Chinese form N. goral, ) Crossbreeds of both forma.

v

1307

5

107 ‘ ‘

100 e ' ; ' G
180 190 200 20 220

Fig 2 Maximal gkull length (G)jviseerocramum length (V) ratio (O North Chinese torm N. goral,
@ West Chinese form N goral, @ Crossbreeds of both forms

78



The craniometric data given by Allen (1940) for his ssp. V. goral caudatus
(== raddeanus) refer to specimens from mutually rather distant localities;
three came from Shansi provinece, one, however, was from Hupeh. The same
applies in the case of the ssp. N. goral griseus where eight specimens came
from Yunnan province and three from Szechwan (see Table 2). Specimens
from the contact area between both forms, i.e. from Hupeh and Szechwan,

100 10 120
401 440
SHANSI
430
ot SZECHWAN
D\.UI’-\.
3
i
'/'
!
o= YUNNAN
"
!““?.j 120
s
20 % ..o" h
!
i . ril +
100 110 120

Fig. 3. Range of oecurrence of the North Chinese and West Chinese form of the Goral Nemorhae-
dus sp,

differ on both figures widely from the average values of their respective
forms, and either come close to or even reach the values of the other form
(see Fig. 1 and Fig. 2: H — specimen from Hupeh, 8 = specimen from
Szechwan).

It cannot be ruled out that the animals from those contact areas actually
form an independent subspecies. This would make appear the difference
between the typical North Chinese form from Shansi and the typical West
Chinese form from Yunnan even more marked.
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Taking into account the external, physiological and craniometric differ-
ences, we believe, in accordance with Bromley (1956) and Sokolov (1958),
that the North Chinese form of the Goral should be cousidered to be an
independent form, Nemorhaedus caudalus (Milne-Edwards, 1867). This as-
sumption is substantiated also by the above-mentioned sterility of the cross-
breeds in the Prague breeding group. However, this question could be defi-
nitely cleared up only by a larger amount of osteological material of com-
parison, ethologic observations, and the knowledge of the karyotype.
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Untersuchung der Fortpflanzungsbiologie bedrohter Tetraoniaen-

Jan Porkert: Methoden zur
populationen,

Abb. 2, Asungsplatz einer briatenden Birkhenne im Adlergebirge — Orlické hory (870 m . M.,

26. 5. 1974 16,15 h, 5. Text)
Abb. 3. Asungsplatz mit Brutlosung (Bildmitte unten) emer bristenden Birkhenne aul einem

Waldwegrand im Adlergebirge Orlické hory (1110 m . M., 9. 6. 1974)



Jan Porkert: Methoden zur Untersuchung der Fortpflanzungsbiologie bedrohter Tetraoniden-
populationen,
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Abb. 4. Ein geschliipftes Birkhuhngelege im Adlergebirge — Orlické hory (900 m . M., 19. 6. 1974,
s. Text 8. 50)

Abb. 5, Nichtigungsstelle eines Birkhuhngesperres auf einer vergrasten, mit Gramoxon behandel-
ten Kahlfliche im Adlergebirge — Orlické hory (860 m u. M., 11, 8. 1973, vgl. Porkert, 1974
3. 1. 2. 2,) Alle Aufnahmen J. Porkert



Veselovsky Z: Biological notes on the Australian Radjah Shelduck

Photo 1| — A male of Tadorna radjah. _
Photo 2 — A group of Radjah Shelduck on the Adelaide river.
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