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I1.

Tropical Troglobite Evolution and
Ecology

Current understanding: Troglomorphic
species occur wherever caves have the
essential habitat—high humidity, low air
motion, and nutrient sources.

Management of Tropical Caves and
Karst to preserve the special habitats

What do cave and karst managers need to
know and do to prevent loss of tropical

troglobite communities?



What is it?



What is it?

Highly troglomorphic
Nocticolid cockroach
from high humidity/high
CO, cave in northern
Thailand
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Search for troglobites in Southeast Asia: 1960°s & 1970's






Troglophile dining on
trogloxene: rat snake & bat

Troglophiles: cockroaches on
bat guano




Troglophile: Amblypygid
with young

Troglophile:

Liphistius spider occurring in
epigean and cave habitats












Frank Howarth's discovery in 1971 of troglobitic
planthoppers in Hawaiian lava tubes, followed by
over 50 other new troglobitic species, falsified
the " "No Tropical Troglobite' * hypothesis.

*Troglobites were reported from several other
tropical areas, including Jamaica, Galapagos,
Belgian Congo, Thailand, and Central America.






‘Howarth developed the to
explain the distribution of troglobites and the
cause of their restricted habitat in tropical
troglobites:

- Troglomorphic species are restricted to

*The " " Tropical Winter Effect’ " (cool,
dessicating surface air flowing into caves each
night) limits the suitable troglobite habitat to
deep cave areas where the entrance effect is
minimal or absent.



E = Entrance

TW = Twilight
CAVE ZONES TR = Transition

D = Deep Cave

S = Stagnant Air

MC = Mesocaverns
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Suitable cave morphology reduces the
winter effect and allows water vapor to
accumulate:

* goose-heck passages

» upward sloping passages and closed
domes or cupolas

* dead-end passages with reduced air
flow

- rooms accessed from low crawl
passages

- areas far from entrances

* mesocaverns: small spaces in the
substrate have suitable conditions
for troglobites



Mesocaverns greatly increase the underground
area suitable for troglobites.
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Chillagoe Tower Karst



Royal Arch Tower, Chillagoe
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Karst towers south of Chillagoe



Chillagoe tower karst of northern
Queensland is an ideal tropical
continental karst area for troglobite
evolution and biodiversity:

‘Numerous isolated karst towers spread
over 200 kilometers

‘Non-karst substrate between major
groups of Karst towers

Abundant caves with tree roots

‘Large and small caves: humid areas
are present and troglobites occur



UNDARA LAVA FLOW
QUEENSLAND, AUSTRALIA




Dark Passage before Duckunder, Bayliss Cave
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Dark Passage top of Wall, Bayliss Cave




Blind Cave Cixiid Planthopper (Solonaima baylissa), Bayliss Cave




Bayliss Lava Tube Troglobites
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Temperature,
Relative Humidity,
Oxygen and
Carbon Dioxide
Profiles in
Bayliss Cave
14-15 June 1985
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Undara Lava Caves are an important site
for tropical troglobite biodiversity:

*Undara lava flow is one of the longest on
Earth

-It contains large, open lava tubes and lava
tubes with restricted entrances: Bayliss Lava
Tube is large but it has a crawlway entrance



Return to Thailand,
1986:

French expeditions

recorded caves with high
CO2 in North Thailand.

With Louis DeHarveng, I
visited those caves and we
found highly troglomorphic
species in most of them.

This is confirmation that
the results in Bayliss Lava
Tube are not an
exception.



Highly troglomorphic Nocticola from Mae Hong
Sorn Province, North Thailand






I1.

Management of Tropical Caves and
Karst with Specialized Troglobite
Ecosystems

A. Survey of species, habitats and
ecosystems

B. Determine the threats and develop
a management plan

Surface Management
Subsurface Management



A. Survey of species, habitats and
ecosystems

1. Locate the areas with essential
conditions:

High humidity

Low air motion

Nutrient sources; roots, guano
2. Survey and describe the species present
3. Characterize the ecosystems

4. Communicate and coordinate with
managers and administrators



Surface Alteration & Management

1. Vegetation: Removal of native vegetation by
cutting and burning

Management: Restoration of native ecosystems
2. Cultivation and grazing

Management: Protect areas over caves by
purchase or improved agricultural practices

3. Erosion and sedimentation

Management: Implement conservation practices
to reduce erosion and prevent increased
sedimentation in caves
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Surface Alteration & Management

4. Surface water modification: Drainage,
impoundment, change of stream channels

Management: Restore natural drainage systems
where possible

S. Quarrying: Removal of cave, open entrances

Management: Restoration of entrances to

original state






Subsurface Alteration & Management

2. Modification of groundwater level:

Raising or lowering water table changes the cave
moisture levels and the aquatic communities

Management: Long-term and large areas involved

3. Pollution

Human and animal waste, fertilizer, pesticides

Management: Improved treatment and disposal
practices



Subsurface Alteration & Management

4. Change in trogloxene populations: Bats,
swiftlets, crickets, snakes, lizards

Changes nutrient input for cave species

Management: Determine causes of population
change, develop and implement plans for
reversing changes.

S. Introduced species

Rats, cane toads, cockroaches, millipedes:
competitors or predators of cave species

Management: Trapping/baiting where necessary



CANE TOAD



Many people assisted with my study of Australian troglobites including:
‘Ramsar for the invitation to speak and I6CP448, Dr. Yuan Daoxian and
*Dr. Elery Hamilton-Smith for making it possible to attend this meeting
* Deborah Ward for field assistance and photographs
* Dr. Frank Howarth of B.P. Bishop Museum
* Brother Nicholas Sullivan and the Explorers Club of New York
- Don, Grace & Terry Matts, Neville Michie & the Sydney
Speleological Society

» Doug Irvin, Tom Robinson and The Chillagoe Caving Club
- John Dunkley, Andy Spate and other Canberra cavers
» Dr. Elery Hamilton-Smith
» Dr. Julia James
* Dr. Geoff Montieth & the Queensland Museum,
- Dr. William Humphreys & the Western Australian Museum,
* The Pinwill family of Yaramulla Station
» Lana Little and the rangers of Chillagoe NP
* Mick Godwin who helped with location of many lava tubes
* Anne and Verne Atkinson at Undara
*The Collins brothers who allowed access to lava tubes

on Spring Creek and Emu Plains stations
- James Cook University at Cairns and Townsville provided laboratory facilities
* Dr.Manfred Asche & Dr.Hannelore Hoch, Humboldt University Berlin
- Arthur Clarke, Stefan Eberhart and many other field collectors



