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We are sitting now close to one of the
global hotspots.

What kind of it?

(not very obvious, because)

It's a hotspot of the
subterranean biodiversity.




What are subterranean habitats?
- Interstitial waters,
- fissures and caves In karst, In lava.
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Intersticial waters:
between pebbles or sand grains
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(Slovenia is rich in both:

40% of its area is karst
the rest is rich in streams and gravel-sand deposits)




- Vir pitne vode pri nas skoraj izkljucno
Intersticialne in jamske kraske vode, zato
varstvo podzemeljskih habitatov prakti éno pomembno

zato v Sloveniji pomembna tudi speleobiologija
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Are subterranean habitats rich in fauna?
Not particularly, but ...

- 8% of European aguatic species are
troglobionts (i.e. obligate subterranean).

- some crustacean groups are close to 100%
troglobiotic.




Sket 1999




By chance (or not),
first troglobionts were found In Slovenia.




J.W. Valvasor, 1689
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By chance, this country Is also
the richest i aquatic and nearly so in terrestrial troglobionts.

(In the frame of RAMSAR, both are
formally inhabitants of ‘'subterranean wetlands'.)
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PPCS is the richest system in the
world by number of species:

AQUATIC 15 12 Nﬂ Hm 7 o w© wh Hw Hh NH NN @ Hm ho 31 49 28 29 17
TERRESTRIAL 27 7 33 15 15 3
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Culver & Sket 2000




The imposing list of

troglobiotic species in PPCS

AQUATIC TROGLOBIONTS

Soelaeophrya troglocaridis Stammer
Troglocaridicola capreolaria Matjasi
Bubal ocerus pretneri MatjaSt
Dendrocoel um tubuliferum Beauchamp
Velkovrhia enigmatica Matjast & Sket
Belgrandiella kusceri A.J.Wagner
Belgrandiella schleschi (KusZer)
Hadziella ephippiostoma Kusier

Iglica luxurians (Kuscer)

Hauffenia michleri Ku&er

Neohoratia subpiscinalis (Kuser)
Acroloxus tetens (Ku&er)

Zospeum exiguum Kuscer
Sketodrilus flabellisetosus (Hrabe)
Psammoryctides hadzii Sp.Karaman
Potamothrix postojnae Sp.Karaman
Epirodrilus slovenicus Sp.Karaman
Rhyacodrilus sketi Sp.Karaman
Trichodrilus ptujensis Hrabe
Trichodrilus strandi Hrabe

Pseudocandona trigonella (Klie)
Typhlocypris schmeili Mueller
Troglodiaptomus sketi postojnae Brancel
Acanthocyclops kieferi (Chappuis)
Acanthocyclops venustus stammeri (Kiefer)
Diacyclops charon (Kiefer)

Diacyclops slovenicus (Petkovski)
Metacyclops postojnae Brancel
Speocyclops infernus (Kiefer)
Bryocamptus (L.) dacicus (Chappuis)
Bryocamptus (B.) pyrenaicus (Chappuis)
Elaphoidella cvetkae Petkovski
Elaphoidella franci Petkovski
Elaphoidella jeanneli (Chappuis)
Elaphoidella stammeri (Chappuis)
Elaphoidella elaphoides (Chappuis)
Morariopsis scotenophila (Kiefer)
Troglocaris anophthalmus (Kollar)

Monolistra racovitzai Stammer
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Niphargus stygius Schioedte
Niphargus wolfi Schellenberg
Niphargus aquilex ssp.
Niphargus orcinus ssp.
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Do you know subterranean animals?

What about Bacteria?
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For Bacteria only these beautiful ,
Actinomycetales from damp cave Walia




Parabathynella sp., tipiCen intersticialni rakec pescinar;
tel. dolzina 1 mm




Diplura: o | " Crustacea: Isopoda
Plusioca : Titanethes albus
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Tomocerus scutellatus




Diplopoda:

Glomeris

Typhloglomeris







Chilopoda:
Polybothrus obrovensis







a rich assortment of
snails Gastropoda













Crustacea: Amphipoda
Niphargus stygius




Crustacea: Amphipoda
Niphargus gr orcinus










Monolistra (Microlistra)




dinarskerpodzemlje ni le bogato z vrstami,
V njem najdemo tudi zelo nenavadne oblike
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MeIphelegIcal Clhianls
eglemerpPRISHIS
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reductive adaptations

(eye reduction, depigmentation) E"F

constructive adaptatlons

(elongation of appendages) .

) \ A
Prevor énik et al 2004 Pl /\ P VH

ASellus agquaticus




In subterranean biodiversity,
the world hot-zone Is In
northern moderate climates |,

their hottest segment is in southern Europe

the European hot-area is Balkan peninsula |,

the real global hot-spot is Dinaric area
(karst and attached valleys).
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Culver et al 2006




USA & Canada  spp spp Balkan Peninsula




whlorwich

on

— = s

s
R S




PEpisula

. BLACK SEA
ADRIATICISEA

Sket, Paragamian, Trontel]
2004




Subterranean fauna is endangered , because:

- out of Slght, out of mind — society does not care about

- Most species are strict endemics,

therefore the extinction (of a population)
may be forever (for the species).




Sket 1999
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What endangers subterranean species?
Any changes of habitats

- directly: hydrotechnical measures,
industry with INOrganic pollution, agriculture,
husbandry with N@avy organic pollution;

- Indirectly: slight organic pollution
(abused by surface immigrants-competitors);

Only exceptionally : collecting
for commercial purposes.




{Leimorganismen  Tor  awbBergevwii atark

PENpPALN -

25,
1.
LM

3,
= |

. Spirulina Jenmeri (Blaualge)
. Euglena wviridlg {COelBeltierchen)

. Tetramitug pyriformis (Ceielticrchen)

. Vorticella microstoma (Cilockentierchen)

. Caesnomorpha medusola (W impertierchen)
- Colpidium cielpods [Wimq:le-r‘rhﬂ:h:n}

. Larve von Eristalis temax { Hattenschwanzls

. Pelevmyxa palustris (Wechseltierchen), Verm

A
{(VergraBerung 10000 G

Eoogleen ramigera (Biamchenbakterie)
Sarcina paludosa (Bakterie in Paketform)
Streptococcus margaritaceuns (Ketienbakie
Begpiaton alba (welle Schwelelbakterie)
Chinrebacterfum aggregatum {griine Schwel
Sphaerotilus natans (Fadenstilck d. , Sboan
Achromatinm oxaliferom (weile Schwefelis
Chromativm Okenti (rote Schwelelbakterie)
Oecillatoria putrida (Blaunalge)
Trigopnomonas compressa { OeiBeltierchen )

Bodo putrings (OeiBeltierchen)

B
(Vergrioferung 2000 : Gfack

. Hexotricha cauwdata (Wimpertierchon) =
. Enchelys vermicularis {'Wimpertierchen)
. Glawcoma scintillans [(Wimpertierchen)
. Trimyema compressa (Wimpertierchen)

Metopus es (Wimpertlerchen)
Saprodinioem dentatom (Wimpertiorchen)

c "
(VergroBerung 1060 u-:-:n;_ s B

Lampracystis rosecs-persicing [ Kolenien
ot sinem Laubbiset) &
Rolaria naptunia (Ridertierchen), Yergr. 219

Tubdfex rivablerom {roter Schinmmmesrurm)
Chitonomues thommi  {(Larve der roten Zucl




1: water clean, nutrient poor

e animals

equilibrium

SURFACE CAVE CORRIDOR




1: water clean, nutrient poor

surface
animals

surface
animals

2: if water pollited,

nutrient rich




Boris SKET
speaking here




IS cataloging the subterranean fauna - mainy

(but not only) of Slovenia and Dinarides (W Balkans)

- studying patterns of its biodiversity

- studying its distribution patterns (biogeography)

- discovering also its molecular diversity




- Leptodirinae_|
Leptodinnze_bidowerzitetado
VRSTA_STEV
[ Jo
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Zagmajster 2006




because:

- local investigations may be useful
for administrative purposes

- but regional or global investigations are often
necessary to make findings scientifically

Important, predictable-predicting, and
globally useful.







a result of
faunistic sampling
and ...

these are
localities of
Troglocaris ‘anophthalmus’




... morphological study of
only Slovenian populations

says nothing

these are
localities of

: (they all look the same)
Troglocaris ‘anophthalmus’




by a detailed morphology
In a wider area,

we may
distinguish 2 species




molecular analysis
reveals a further split

even to two species




... and some additional splits
on subsequently lower
levels

ZaksSek et al 2007
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S p It M-caeca-Lasce
M-caeca-Podpeskal
Mya

O 6 M-caeca-Podpeska2

M-caeca-Kostel

M-caeca-Hudournik
|

2 . 3 61( M-caeca-Lipljene

M-caeca-ssp-KrvavaP

99

M-caeca-absoloni-Podkraj

2 7 M-caeca-absoloni-PJezero
™ M-caeca-Koruzovica
= M-caeca-Slunj

= M-caeca-Rakovica

™ M-caeca-ZMreznica

or its species ( M. caeca) .

appeared to be very instruct
biogeographically and even
paleogeographically

M-caeca-Mikasinovié
M-caeca-Stubica-Bezgovka

M-caeca-Adlesic¢i

M-caeca-Vinica

M-monstruosa-Suvaja

100 [ M-sp-Napreljel

M-sp-Naprelje2

C-virei-Iles

C-burgundum-Gorze
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analyses show
that
s even higher,
)N patterns are more
regular than ...
)N areas of taxa are even
smaller than ...
M=y morphology.

(> new data for conservation activities)




Anyway,

Intense faunistic, biogeographic, phylogenetic etc
Investigations are still needed to support an
operational strategy of

biodiversity conservation

In Slovenia, a fruitful
dialogue between researchers and authorities
resulted in a very reasonable solution.




In Slovenia, a fruitful dialogue
between researchers and authorltles

- All the others a ‘
protection of subiis
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‘endangered’ by research : endangered as habitat




0

inhabited by
16 area units

man
1 volume unit
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Gabrovsek unpubl.




threats by research




This is not a general practice.

(1) - In some countries, all 'rare’, endemic,
(subterranean species in general may be
legally ‘protected’

Researchers are obliged to ask for special

permissions, wait for inefficient bureaucracy,
obey sometimes irrational rules ...

(example: Croatian authorities issued a license for
collecting in some caves, but only under
supervision of Croatian researchers

— doubled expenses, multiplied

organisational difficulties.)




(2) — Convention on Biological Diversity
(1992) triggered an absolutely
counter-productive exaggeration of
'provisions on access to genetic resources'.

(example: Philippino authorities
handled in 9 years 17 applications and
granted only 1 (one) 'Academic Research Agreement'.)




Protecting habitats Is indispensable.
It Is also complementary with protection of
precious ground water resources .

Preventing collections Is
counterproductive for three reasons:

- It IS useless
- It Is even an obstacle to investigations,

- It causes a misleading impression  of
an effective protection-conservation.




discovery &  research
additionally FRUSTRATED
by administrative obstacles

discovery & research
SLOW for
lack  of funding

during the FAST

progressive extermination
decreasing accessibility




Again:

biodiversity Is disappearing,
we are losing time In lack of money and
In administrative obstacles.

If administrative actions
can not support investigations,
they should at least stimulate them.







Pulaearktische Koleopteren - Sammiu
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6000 Arten, 15.000 Exemplare, die HShlentiere in 200 Art
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