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The Discovery of Proreus-eggs (Proteus anguinus
Laurenti, Amphibia) in Seminatural Conditions

by

B. SKET and F. VELKOVERH "

The mode of reproduction of the only curopen Prodeide had for many decades
been a complete mystery, supported by some contradictory data {(Nushawm,
1907; Spandl, 1926}, Tt can be said that ¥andel and Bouillon (1959) and Bric-
gleb (1962) solved the problem conclusively, The following additional data
can be of interest only because, a) they for the first time the validity of their
findings for the natural conditions, by they give some more evidence of the
«Haupt-Okotopw of the animal and ¢} they confirm the oviparity also for a
marphologicaly distinet form of the species, Poe. zodf (Fitznger), In 1974 se-
veral non-ologist cave divers surprised us with the news about wa couple of
hundreeds of young Profeyss in an accessory syphon of the Rakbranch ol
Planinska jama (Planina cave). In spite of its incredibility, the news was so
important, that we organised a eprofessionaly diving expedition two weeks la-
ter. We found there young fishes (Lenciscus sp) and many specimens of the
cave-shrimp { Troglocart sehmidel Dormitzer), 1t seemed very prohable, thal
the latier had served as a emodels for Profeus-larvae, After this discovery we
began to pay more attention 1o the cges and larvae of Prosews, but during the
diving in the lakes and syphons of ecologically differem cave-witers, we never
found a specimen of Protews less than 10 cm long; not even in the cave Kom-
meljska jama, where relatively small specimens were found most limes of the
vear. The smallest specimen ever found was 42 mm (after fixalion in {formal-
dehvde sol.) long juvenile (hg. 1), found in g pool of residual water in the cave
MNajadena jama in November 1964, The specimen is -except for the short snout
and short gills - properly proportiomed. The cves are covered by only a thin
layer of tissue and the skin is pigmented with a network of & pale gray cells,
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The Yir-spring al Stena, 30 km ESE of Ljubljana (Sloveniia, Jugoslavijal,
has been known For more than 100 vears Tor bringing to the surface nume-
rous, large specimens of Prevews after heavy rains, While tryving to obtain the
associaled faung we supplied the spring with some drift-nets. After the rain-
Fall on 24, apr. 1976, we found in the net a Prodews-cee covered with clay, The
embrvo in it, corresponding to fig, 7710 of Briegleb (1962} seemed to be in
gond condition, but alter a day it showed signs of disintegration. If the 1axo-
nomic adherence of the embryo in that state was oot completely reliable then
the embryo found on 4. june 1976 confirmed our supposition, 10 was an e2g,
containing the embryo (g 23, corresponding aproximately to the fig 7/15in
the above mentioned work. T0was about 12 mm long and completely white. In
order to prevent destruction, we presecved it in T0% cthanol,

The water of the Vir-spring has a locally normil csulverraneans temperature
of 9. 8°C. Belore the rain it was clear and with 9,25 me/1 G about B0% satu-
rated. The MNoeods which brought 1o the surface the epes (ecmbryos) were not
extremely strong and we did not find any adult Prodews in the water, In spite
af that, the water was highly lurbid, only a litle bit warmer (10,2°C - the wea-
ther was extremely cold Tor juneand with 7,8 mas1 only 68% saturated with
(. The BOD:of the clear water was about 1,7 med1, corresponding to cleared
sinking rivers, Afrer the rain the BOD did not rise noticeably (1o 2 meS 1), Ho-
wever, the high water carcied out much organic debris and living surface-
animals (Gamnories of. fossarum Koch, Pisidivm sp., Sudleriama fluminensis
A Kister, Ay spo, i) I is difficult 1o say whether the animals were
Brought underground from an unknown small surface stream, or living in the
spring itsell. From our experiences (Sket 1970) it is known that Saclieriana
does not penerrate actively upstream into the dark parts of springwaters, The
subterranean fauna was represented - beside Provews - by a Tew specimens of
the Amphipod Sidargus sppoand some Gastropoda, The ratio hetween com-
pletely depigmented MNiphorens of, fengiflapeifvm Karaman forcinms-group)
and Nipharges of) podpecaians Karaman (s6vgius-puteanus-group) which is re-
matrkahly pigmented, was about 1:2. The strongly troglobitic Tsopod Afonol-
stra (Typhfosphagerama) sp.owas represeoted in the drift by one specimen only,
The composition of the Mollusean Tauna fits this schema also (Tab. 1), I
should be noted the shape of the spring-outler does not allow one 1o caich all
the water neither 1o prevent reliahly the input of oreanic debris from the
neighborheod of the outlet into the drifi-net.

The Tact that the stronger floods flow even deeper into this habirar makes it
abvious that the Profeus-eges are nol inevitably deposited in an environment
with constant abiolic factors, as some author suppase (Briegleb, 1962; Islenic,
L9711, Also the drifted Baung as a whole shows the characteristics of the fauna
ol energetically rich sinking rivers (Sker, 1970 for comparison) tather than
thar of ¢clear subterransan waters. However, the 1otal absence of Ephemercp-
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tera - and Plecoptera-larvae is a bit disturbing,
Ag additional interesting note is the area where the above mentioned epgs we-
re found. 1t was from the same surroundings that the «Stracl’s protocoles
concerning the viviparity of Proveus originated (Michaelles 18313, Tt is worth
mentioning that an aberrant form of Profews 15 living in this area - from the
spring Yir itself Fitzinger (cit. Schreiber 1875} has described the especiess Hy-
pachihon schreibersii and from the spring of Rupnica al Sticna fvpochthon
srivi. The latter taxon is the only one accepied by some recent authors as a va-
lid subspecies of Prorens argnings, and both localities are but 2 km apurt.
Marphaologically, the populations are almost identical. Aller the above men-
tioned protocale, the newly caught Predews - specimens had produced living
young - ¢ one could suppose, that a morphologically and biologically dilfe-
rent race is living in the area of Sticna. The finding of the cggs makes us cer-
tain that aviparity is the normal reproductive way tor at least one ol the nor-
mal reproductive ways) for the supposed race also.

Taly, | - The campasition af the founa drifed aur of the Vir-spring togecher with the Prareus-toy.
The mambers for Mollusca are not comparable with the numbers for ather animals (different sam-
pling nety. The laxenomy of e Amphipada is noc vet accemplished and a reliable determinaton
not possible,

Surface animals avoiding subicrranean habilals:
Saetlepiang secfleriane (Clessin 18900 and 5, femicests (Kisier 1852)

[Chastrapoda)

Surface-animals ooouring 4 regolaridy in sebierranean parts of sinking rivery:

Hovefra sp. (Hwdrozoa)

Bvifinetlo scheeidvd (Kister 1852) (Gastrapoda)
Hedprandiof foniingiiv (Schmidn 18477 (Gastropoda)
Prefedfved poesonaiin Malm 1835 (Hivalvia)
Pelescolex sp, (Oligochacia)

Svanecla grbedany {F. Miller 18361 (A mphipoedal
{with well developped eves)

Clmamaruy Yogseear Eoch 1835 (Amphiphoda)

Subterranean animals oconcing wsually mothe same 1vpe of habaats:

Mipdraraus of, podpecgaes Faraman 1932 (Amphapeda)

Subtcerancan animals occuring wsually in the clear subterranean walers:

Faftenie medio Bole | 962 {Caarropoda)
Adanedoarg racawifon sap, {Taopada)
Mpeleergis of Tonmifaae e Karaman 19350 CAmphipoda)

Taxenomically and/ar dealogically not defined or different animals;

Varticetichee g (Cihata, epleaic)

of . Placvesda spo AT laa, epizeic)

Caprvehearn tridfentatiom (Risso 1E26) (Gastropoda)
Oligechacty g5,

Cyelopoida g.sm.

of . Cmreclarn sp. (O racadal

Mipdeeras pro e (Aomphipoda)

[ 10 apecamens )

[y
(15 specimens)
[y )
[y
(10 spegimens)

(| spescimens)
{Hb specirnens)

{35 spevimens)

(L0 specinens)
{1 specimensh
[L5 specimens)
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Frg. b - Progews anpedens Laur., Nagdees jama near Planina (Sloventja), dorsal view af the smal-
Test specimen found i the nature.

Fig. 2 - Prarexs paguings Laue,, Virspring near Sticna (Slavenijal, 1be older of bath embryos
Found in the natere in the ventralgiesal (&) and darsalpieral () view,

SUMMARY

FProrogs-epgs were Tound for the Nirst tiede i the natore, deifed out of 2 karstic spring. They were
abrained fram the ¥ir Speing a1 Sticna. 30 km ESE of Ljulljana, The hedrological and Faunistical
dara indicate ihar Provens lays itz eges also in ounsheltereds, encegetically rich graundwazer habi-
s,

RESUME
T L presmidre Tois, des oeuls de Provers ool 08 cécaltés dans [ natue, agreés avair @18 entoai
oes pad les eaus dtane source karstgue. Hs provienoent de la sowese Vird Stcena, 2 30 km ao Sud
Est de Ljnhljana. Les réseliars obicnus tant du point de vie hydrolegique que du poim de vue
faumniarine mantrent gue Profess dépose aussi sea ool dans des hahitars anan ahricéss on les
EUN Seuterraines sonl énergéliquerent riches.
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