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I present herein the results of an ichthyofaunistic survey in epigean 
(surface) and hypogean (subterranean) stream reaches from the Sao 
Domingos karst area, northeast of Goias. This includes a 
morphological study of three undescribed species of troglobitic 
(exclusively subterranean) catfish, genus Itug/anis 
(Trichomycteridae), and a troglobitic electric fish, Eigenmannia 
vicentespe/aea (Sternopygidae), which are compared to the epigean 
species occurring in the same region, E. trilineata. [Also included is 
an ecological and behavioural study (in the field and laboratory) of 
Itug/anis spp. and Eigenmannia vicentespe/aea, which aare also 
com.pared to the epigean E. trilineata. For the faunistic survey, 
carned out between May 1999 and August 200 I, the usual methods 
for fish collection were used (block nets, traps, sieves, hand-nets), in 
addition to electro-fishing. 

Seven fieldtrips were carried out during the (April to September) 
dry seasons of 1999, 2000 and 2001, aimed at a popUlation study of 
two species of Itug/anis (I. passensis, from Passa Tres Cave, and 
Ituglanis sp.l, from Angelica Cave), using the mark-recapture 
method. For this, a 400m-long stream reach inside Passa Tres Cave 
and a ~OO.m-long r~ach of an upper tributary where Ituglanis sp.1 
occurs inSide Angelica Cave were divided, respectively, into 20 and 
17 study sections. Catfishes detected by visual inspection were hand
netted, measured (standard length), weighed, marked by 
subcutaneous injection (tatooing) of biocompatible pigments, and 
released in the same section they were captured. A few specimens 
were collected for the study of diet (analysis of stomach contents) 
and reproduction (macroscopic examination of gonads) in the 
laboratory. In addition, visual censuses were carried out for Ituglanis 
sp.2, from Sao Mateus Cave, and Ituglanis sp.3, from Sao Bernardo
Palmeiras Cave. 

~he behavior of three troglobitic (exclusively subterranean) 
species of Itug/anis catfish (J. passensis, from Passa Tres Cave 
Ituglanis sp.l , from Angelica Cave, and Ituglanis sp.3, fro~ 
Bemardo-Palmeiras Cave), The Sao Domingos karst area, in the 
State of .Goias, ~as studied in terms of the natural habitat by direct 
observatIO~ ~d In the l~boratory in controlled experiments. During 
t~e .naturallstlc observatIOns, the type of habitat, spatial distribution, 
~Idmg ~d gregarious habits, reaction to spotlight and agonistic 
mteractIOns of /. passensis and Ituglanis sp.1 were recorded 
systematically using the ad libitum and focal-animal methods' 
observations on Ituglanis sp.3 were occasional. The three specie~ 
were. studie? comparati~ely in the laboratory, with a focus on light 
reactIOn usmg the chOice-chamber method, spontaneous behavior 
(focal-animal), feeding behavior (idem), and free-running (constant 
dar~ess) locomotor rhythmicity by automatic record of activity in 
an mfra-red photocell device. 

During seven fieldtrips during the (April to September) dry 
seasons of 1999, 2000 and 200 I , two related species of electric fish 
(Gyrnnotifo~es: Sternopygidae) from the Sao Domingos karst area, 
the troglobltlc Eigenmannia vicentespe/aeae, from Sao Vicente 
C~ve, and the epigean E. trilineata, were studied comparatively, 
With a focus on ecology (habitat, population densities) and behaviour 
(spontaneous behaviour, reaction to light and mechanical stimuli 
activity), invest~gated in the .field, and biology (diet, reproduction): 
For the ecological study, Visual censuses were performed in six 
transects with variable areas along a 700m-Iong stream reach inside 
Sa~ Vicente II Cave. On all occasions, physico-chemical water 
variables were measured. The focal -animal method was used for the 
behavior~1 study, t~talling 3h of observations for each species. 
Systematlc observatIOns of E. trilineata were done between 17:00 
and 20:00h and, on two occasions, visual censuses were performed 

every 10 min. in a 5 x 20m transect situated 100m upstream of the 
sinkhole of Terra Ronca Cave, in order to quantify the activity and to 
estimate the population density in this stream reach. On each 
fieldtrip, specimens were collected for study of diet (analysis of 
stomach contents) and reproduction (macroscopic examination of 
gonads). 

Thirty-eight fish species were recorded in epigean and hypogean 
streams in the Sao Domingos karst area, comprising 10 
characiforms, 19 siluriforms, seven gyrnnotiforms and two 
perciforms. The most abundant epigean fish were the tetra characins, 
Astyanax spp., and a new species of armoured catfish, genus 
Parotocinclus. Twenty-two non-troglomorphic (normally eyed and 
pigmented) species were recorded in caves of Sao Domingos karst 
area. Fishes regularly found in subterranean streams include the 
characiforms Hop/erythrinus unitaeniatus (Erythrinidae), Astyanax 
spp. and Brycon sp. (Characidae), and two catfish species, genus 
Imparfinis (Heptapteridae); among these, /. hollandi was the 
commonest in most caves. In addition, seven troglomorphic species 
(with total or partial reduction of eyes and pigmentation) were 
recorded: Ancistrus cryptophthalmus (Loricariidae), Pimelodella sp. 
(Heptapteridae), four species of Itug/anis (I. passensis and the three 
undescribed species), and E. vicentespe/aea. Sao Domingos is the 
Brazilian karst area with the highest subterranean ichthyofaunistic 
diversity. 

The three new species are distinguished from each other and 
from I. passensis by the degree of reduction of eyes, coloration 
patterns, number of opercular and interopercular odontodes, shape of 
vomer, palatine and uro-hyal bones, caudal skeleton, in addition to 
morphometric and meristic characters. No trichomycterid catfish 
was found in epigean streams of Sao Domingos karst area, indicating 
that the four troglomorphic Itug/anis species are isolated in the 
hypogean environment and subject to allopatric differentiation. 
Differences in the degree of reduction of eyes and pigmentation 
suggest different times of isolation for these species. In the case of 
E. vicentespelaea, variability in eyes development and the presence 
of epigean relatives indicate that this species is in the initial stage of 
differentiation, possibly parapatric. 

The four studied species of Ituglanis have low population 
densities, even by hypogean fish standards. l. passensis, basically 
restricted to a 1,600m-long base-level stream inside Passa Tres 
Cave, presents a small population (about 419 individuals). Mark
recapture data also point to a small population size for Itug/anis sp. l . 
However, actual population size is probably considerably larger 
b~ca~se this species, as ltuglanis sp.2 and 1. sp.3, apparently 
distributes through a wider area in the epikarstic habitat. When 
compared to epigean trichomycterids, I. passensis and Itug/anis sp. I 
move along relatively small areas. Recruitment patterns and a 
tendency of decrease in condition factor along the dry seasons were 
o~served f~r Ituglanis sp.I, but not for I. passensis. Like epigean 
tncomyctends, these species are generalist carnivores. Ituglanis sp.1 
has an extended reproductive period. On the other hand a 
~eproductive peak at the end of the dry season is apparently pre~ent 
m I. passensis. 

I. p~ssensis would exhibit the lowest degree of specialization -
pre~omlnant pho.to.negative responses, accentuated cryptobiotic 
habits, bottom actlVlty and lower feeding efficiency (higher times of 
food search and localization) in comparison with the other two 
studied species - suggesting a shorter time of isolation in the 
subterranean ~a~itat. Ituglanis sp.3, on the other hand, would present 
the most sp~clahzed ~~~acter states - indifference to light (possibly 
due to low light sensltlVlty), weak cryptobiotic habits, midwater and 
surf~e activity in addition to bottom activity, high feeding 
effi.cI.ency and absence of circadian components in locomotor 
actlVlty. Ituglanis sp.1 is intermediate in relation to the studied 
behavioral characteristics. However, to test these hypotheses, it 
would be necessary. to map the characters states into a phylogenetic 
scheme, not yet available for Itug/anis species. 
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These species occur in habitats with similar physical 
characteristics, showing strong preference for slow-moving water 
pools with large submerged boulders. Population densities of the 
cave E. vicentespelaea were low (0.04-0.172 indo m·2

), but still 
higher than those of E. trilineata (0.01-0.13 indo m·2). Differences in 
body angle in relation to the bottom during foraging (300 in E. 
vicentespelaea and 900 in E. trilineata) may be due to a larger 
concentration of taste buds in the chin of the former, instead of only 
the lips in the latter, as observed for other troglobitic fishes such as 
the Mexican tetra characins, genus Astyanax, in comparison to their 
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epigean relatives. A bimodal activity, with a pronounced peak. just 
after the sunset and another, less pronounced, 5 h after sunset was 
observed for the epigean E. trilineata. Apparently, the cave species 
exhibits an extended spatial and temporal use of the habitat. They 
are both benthic insectivorous, like other Eigenmannia species, and 
they reproduce during the dry season, but without any evidence of 
well-defined reproductive peaks near the rainy season, recorded for 
other species of the genus. 



RESEARCH FUNDS AND GRANTS 

The BCRA Research Fund 
The British Cave Research Association has established the BCRA Research Fund to promote research into all aspects of speleology in Britain and abroad. A total of 
£2000 per year is currently available. The aims of the scheme are primarily: 
a) To assist in the purchase of consumable items such as water-tracing dyes, sample holders or chemical reagents without which it would be impossible to carry out or 
complete a research project; 
b) To provide funds for travel in association with fieldwork or to visit laboratories that could provide essential facilities; 
c) To provide financial support for the preparation of scientific reports . This could cover, for example, the costs of photographic processing, cartographic materials or 
computing time; 
d) To stimulate new research that the BCRA Research Committee considers could contribute significantly to emerging areas of speleology. 
The award scheme will not support the salaries of the research worker(s) or assistants, attendance at conferences in Britain or abroad, nor the purchase of personal 
caving clothing, equipment or vehicles. The applicant must be the principal investigator, and must be a member of the BCRA in order to qualitY. Grants may be made 
to individuals or groups (including BCRA Special Interest Groups), who need not be employed in universities or research establishments. Information about the Fund 
and application forms for Research Awards are available from the Research Fund Administrator (address at foot of page or e-mail research-fund@bcra.org.uk). 

Ghar Parau Foundation Expedition Awards 
An award, or awards, with a minimum of around £1000 available annually, to overseas caving expeditions originating from within the United Kingdom. Grants are 
normally given to those expeditions with an emphasis on a scientific approach and/or pure exploration in remote or little known areas. Application forms are available 
from the GPF Secretary, David Judson, Hurst Bam, Castlemorton, Malvern, Worcestershire, WRI3 6LS, e-mail: d.judson@bcra.org.uk. Closing dates for applications 
are: 31 August and 31 January. 

The E K Tratman Award 
An annual award is made for the most stimulating contribution towards speleological literature published within the United Kingdom during the past 12 months. 
Suggestions are always welcome to members of the GPF Awards Committee, or its Secretary, David Judson (see above for contact details), not later than 31 January 
each year. 

BRITISH CAVE RESEARCH ASSOCIATION PUBLICATIONS 

Cave and Karst Science - published three times annually, a scientific journal comprising original research papers, reports, reviews and discussion forum, on all 
aspects of speleological investigation, geology and geomorphology related to karst and caves, archaeology, biospeleology, exploration and expedition reports. 
Editors: Dr 0 J Lowe, c/o British Geological Survey, Keyworth, Nottingham, NGI2 500, UK, (e-mail d.lowe@bcra.org.uk) and Professor J Gunn, Limestone 
Research Group, University of Huddersfield, Queensgate, Huddersfield, HDI 3DH, UK (e-mail j .gunn@bcraorg.uk). 

Speleology - published three times annually and replacing BCRA's bulletin 'Caves & Caving '. A magazine promoting the scientific study of caves, caving 
technology, and the activity of cave exploration. The magazine also acts as a forum for BCRA's special interest groups and includes book reviews and reports of caving 
events. 
Editor: David Gibson, 12 Well house Drive, Leeds, LS8 4BX, (e-mail: speleology@bcra.org.uk). 

Cave Studies Series - occasional series of booklets on various speleological or karst SUbjects. 
No. 1 Caves and Karst of the Yorkshire Dales; by Tony Waltham and Martin Davies, 1987. Reprinted 1991 . 
No. 3 Caves and Karst of the Peak District; by Trevor Ford and John Gunn, 1990. Reprinted with corrections 1992. 
No. 4 An Introduction to Cave Photography; by Sheena Stoddard, 1994. 
No. 5 An Introduction to British Limestone Karst EnVironments; edited by John Gunn, 1994. 
No. 7 Caves and Karst of the Brecon Beacons National Park; by Mike Simms, 1998. 
No. 8 Walks around the Caves and Karst of the Mendip Hills; by Andy Farrant, 1999. 
No. 9 Sediments in Caves; by Trevor Ford, 2001 
No. 10 Dictionary of Karst and Caves; by D J Lowe and A C Waltham, 2002. 
No. II Cave Surveying; by A J Day, 2002. 

Speleohistory Series - an occasional series. 
No.1 The Ease Gill System - Forty Years of Exploration; by Jim Eyre, 1989. 

BCRA SPECIAL INTEREST GROUPS 

Special Interest Groups are organised groups within the BCRA that issue their own publications and hold symposia, field meetings, etc. 

Cave Radio and Electronics Group promotes the theoretical and practical study of cave radio and the uses of electronics in cave-related projects. The Group publishes 
a quarterly technical journal (c.32pp A4) and organises twice-yearly field meetings. Occasional publications include the Bibliography of Underground Communications 
(2nd edition, 36pp A4). 

Explosives Users ' Group provides information to cavers using explosives for cave exploration and rescue, and Iiaises with relevant authorities. The Group produces a 
regular newsletter and organizes field meetings. Occasional publications include a Bibliography and Guide to Regulations, etc. 

Hydrology Group organizes meetings around the country for the demonstration and discussion of water-tracing techniques, and organizes programmes of tracer 
insertion, sampling, monitoring and so on. The Group publishes an occasional newsletter. 

Speleohistory Group publishes an occasional newsletter on matters related to historical records of caves; documentary, photographic, biographical and so on. 

Cave Surveying Group is a forum for discussion of matters relating to cave surveying, including methods of data recording, data processing, survey standards, 
instruments, archiving policy, etc. The Group publishes a quarterly newsletter, Compass Points (c.16pp A4), and organizes seminars and field meetings. 

Copies ofBCRA Publications are obtainable from: Ernie Shield, Publication Sales, Village Farm, Great Thirkleby, Thirsk, North Yorkshire, Y07 2AT, UK. 

BCRA Research Fund application forms and information about BCRA Special Interest Groups can be obtained from the BCRA Honorary Secretary:-]ohn Wilcock, 22 
Kingsley Close, Stafford, STI7 9BT, UK. 




