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Prietella phreatophila - background Univ. Texas Biodiversity Center

* Blind, depigmented cave — obligate catfish
* One of 4 stygobitic Ictalurid species (in 3 genera) endemic to
North American karst aquifers that feed rivers from San Antonio

River (Texas, USA) to Rio Panuco (Tamaulipas, México)



Prietella phreatophila — pre 1990s history
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Durante los Gltimos dias del mes de agosto
de 1954, el Dr, Cindido Bolivar y Pieltain, del
Instituto  Politéenico Nacional, y el autor de
este trabajo, tuvieron la oportunidad de visitar
varios pozos y socavones, tanto naturales como
artificiales de la region cirsica de Mizquiz, es-
tado de Coahuila, colectando, en uno de ellos,
una extensa seriec de un bagre carente de ojos
y depigmentado, que al estudiarlo demostré ser
una forma genérica nueva para la ciencia.

El hallazgo fué factible gracias a la genero-
sidad del Lic. Carlos Prieto, quien patrociné el
viaje desde México y di6 todas las facilidades
necesarias al haber sido informado por su ami-
go, el Sr. Henry J. Sanford, Gerente de la Com-

estd situado al pie de la Sierra de Santa Rosa,
a 260 m de altitud, en un lugar conocido local-
mente como “El Potrero de Dofia Mariana", o
simplemente “El Potrero”, Municipio de Mz
quiz, Coahuila (ver mapa). Es un pozo artifi-
cial de unos 8 m de didmetro, en el que el nivel
fredtico se encuentra a escasos 25 m de la su-
perficie. Estd situado a unos 50 m del arroyo
Salinas, afluente del rio Sabinas. “El Potrero"
tiene acceso por la carretera Rosita-Mizquiz, A
30800 m de Rosita existe una brecha al lado
izquierdo de la carretera que conduce en direc-
cion W, después de 5 kildometros, a la localidad
tipica.

El pozo abustece de agua potable a la po-
blacion de Nueva Rosita en tiempos de cscasez.
El dia que lo visitamos, el agua tenia una tem-
peratura de 29°, pero fuimos informados que
cuando se bombea hacia la poblacién, la tem-
peratura de la que fluye de las cavidades del

bsuelo es algo mayor. Esto parece corrobo-

paifa Carbonifera de Sabi de la posibl

existencia de un pez ciego en las cercanias del
poblado de Nueva Rosita, Coah. A ambas per-
sonas y al Ing. Salvador Garza Divila, quien
colaboré de un modo directo en la captura de
los ejemplares, el autor expresa su mis sincero
agradecimiento, tanto por la ayuda recibida y
las facilidades puestas a su disposicion durante
el viaje, como por el interés demostrado en el es-
tudio de este pez.

De un modo especial quiero hacer constar
la ayuda recibida de mi entusiasta compaiiero de
viaje, ¢l Dr. Candido Bolivar, durante toda la
realizacion del trabajo.

El pozo en que se descubri6 el nuevo bagre,

1 Este trabajo se realizé en el Laboratorio de Ictio-

logia del Instituto Mexicano de Recursos Naturales Re-
novables,

rarlo el hecho de que el agua que se estaba ex-
trayendo de otro pozo situado a unos 30 m de
distancia, tenia una temperatura de 30,5°. Se-
gun se nos informé, la temperatura del agua
permanece constante dentro de ciertos limites,
durante tedo el aiio; este dato pudimos com-
probarlo gracias a la gentileza del Sr. Sanford,
quien nos comunicé por carta, que el dia 6 de
diciembre de 1954, el agua del “Potrero” estaba
a 30,7°.

En la misma regién de Mizquiz se visitaron
Ol10$ pozos y una mina, en otro liempo inunda-
da, en la que se nos habia dicho que también
vivian peces ciegos, pero en ninguno de los
casos nos fué posible comprobar su presencia,
lo cual de ningin modo invalidz la posibilidad
de que el informe sea veridico. En efecto, estos

Univ. Texas Biodiversity Center

Carranza 1952 - 1 locality, 66

specimens in 2 days trapping

1961, 1969, 1984, 1986 — various
single specimens from type locality
or very close

1986 — TNHC (UT) — 1 specimen
from Ojo Yermo, 48 km N of type

locality



Prietella phreatophila - background

Listing history

* 1970 - U.S. Fish and Wildlife Service listed
(on Foreign Species List) as Endangered

* 1990 - Endangered by IUCN

* 1994 - Endangered by México - D.O.F.
NOM-059-ECOL



* 1992 - sotano de Amezcua
specimens to TNHC

* 1993, 1994, 1996-8
Hendrickson et al. fieldwork
in México

* 1992-2016 Captive stock in
Hendrickson lab

* 2001 Hendrickson, Krejca,

Rodriguez Martinez

Prietella phreatophila — 1992 - 2001 knowledge] Univ. Texas Biodiversity Center

Emvironmental Biology of Fishes 62: 315-337, 2001.
© 2001 Kluwer Academic Publishers. Printed in the Netherlands.
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Synopsis

The ictalurid genus Prietella was described from a single locality in northern México (Coahuila) in 1954, and until
very recently went largely unstudied. Cave explorers have recently uncovered new localities and a second species
much farther to the south (México: Tamaulipas). Our team visited over 50 sites, including all of the previously known
sites possible, and explored many new sites, expanding the known range of Priefella and describing their habitat. We
identified geological units and mapped caves, identified associated troglobitic invertebrates, estimated population
sizes and measured water chemistry parameters. We also comment on laboratory diet, parasites, sensory biology,
behavior (such as jaw locking and periods of inactivity). reproduction and systematics based on preliminary genetic
data. Prietella phreatophila is listed as endangered, and due to the recent discovery of many more sites (formerly
documented from three localities, now known from twelve sites, though some are hydrologically connected) we
recommend threatened status, with careful attention to growing threats such as over pumping and contamination of
the aquifer it lives in. Should these patterns continue unchecked, re-listing this species as endangered may be called
for. Prietella lundbergi was also described from one site but is now known from two, though it is quite rare at both
(only five specimens have ever been seen). F. lundbergi was described after the most recent revision of the Mexican
endangered species list and should probably be considered as endangered.
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Prietella spp. — 1992-1997 results
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Hendrickson et al. 2001
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Prietella phreatophila — captive behavior Univ. Texas Biodiversity Center

Male dominance contests
Spawning, guarding, no
hatching

Starvation tolerance

No reaction to visible light

Some of the live stock from
1997 still lives




Prietella phreatophila — captive behavior Univ. Texas Biodiversity Center

Taking a break (this one 16 minutes)




Prietella phreatophila — TEXAS 2015 - 2016 Univ. Texas Biodiversity Center

April 22, 2015 - 2-3 “white catfish” seen in
cave survey in Amistad National Recreation
Area near Del Rio, Texas

National Park Service quickly issued permit
and funded periodic monitoring of several
caves in vicinity & more caving explorations

4 visits before:



Prietella phreatophila — NOW FINALLY
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Prietella phreatophila — TEXAS HABITAT Univ. Texas Biodiversity Center

Texas cave - variable water levels (likely connection to Lake Amistad) affected access
and sampling

© Jean Kreica



I Prietella phreatophila — 2016 — TX specimen | Univ. Texas Biodiversity Center I

.

© Jean Krejca, Zara Environmental LLC




Prietella phreatophila — 2016 — TX specimen

!

© Jean KrejCa, Zara Environmental LLC



Prietella phreatophila — 2016 — TX specimen Univ. Texas Biodiversity Center

© Jean Krejca, Zara Environmental LLC



Prietella phreatophila — current knowledge | Univ. Texas Biodiversity Center

* Morphology & Cyt b sequence validated
conspecificity of Texas and Coahuila specimens

(1% divergent)



Prietella phreatophila — new captive population Univ. Texas Biodiversity Center
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May 25, 2016 — 2 remaining live
Texas specimens transferred on loan
to San Antonio Zoo Conservation

Program

June 2016 - both remaining live 20+ '
year old specimens from Coahuila
collections to San Antonio Zoo



Prietella phreatophila — What now? Univ. Texas Biodiversity Center

@ The University of Texas at Austin June 17’ 2016 - Press release

College of Natural Sciences

Students Faculty & Researct

Since then:
NEWs * Obtained USFWS Endangered
Species research permit
Rare, Blind Catfish Never Before Found in U.S. Discovered in * NPS-sponsored Texa.s fieldwork
Texas e TPWD Sec6 eDNA - just funded

Christine S Sinatra % Integrative Biology

Font size: § & Share

An extremely rare eyeless catfish species previously known to exist only in

Mexiod s e iscoumael I 8 Netiowal RexrSation Arcs In-Taas Proposals in process include:

e Coahuila re-survey to update
conservation assessment,
aquifer hydrogeologic studies,
population genetics

* Captive breeding at SA Zoo

These Mexican blindcats were discovered in an underwater cave in Texas. Photo: Danté Fenolio.

Dean Hendrickson, curator of ichthyology at The University of Texas at Austin, identified the live fish,
discovered in a deep limestone cave at Amistad National Recreation Area near Del Rio, Texas, as the
endangered Mexican blindcat (Prietella phreatophila). The pair of small catfish, collected by a team in May,
have been relocated to the San Antonio Zoo.



Sotano de Amezcua tour
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Sotano de Amezcua



Prietella phreatophila — HABITAT Univ. Texas Biodiversity Center

Found in diverse habitats, including hand-dug wells, but mostly relatively
deep caves in intermittent, very dynamic underground desert streams.
Similar to flashy surface Chihuahuan Desert streams, but on steroids!

Sotano de Amezcua - Total length surveyed 675 m; depth 83m




Prietella phreatophila — HABITAT Univ. Texas Biodiversity Center




Prietella phreatophila —1992-1997 results




Prietella phreatophila — HABITAT Univ. Texas Biodiversity Center
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Prietella phreatophila —1992-1997 habitats

Sotano de Amezcua
Coahuila, Mexico
Compass and tape survey 1993-1998
By: R. Bissett, J. Brown, A. Cobb, J. King,
J. Krejca, S. Lasko, B. Luke, S. Pruitt,
J. Spence, P. Sprouse
Total length = 675 m, Total depth = 83 m
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Univ. Texas Biodiversity Center
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Prietella phreatophila — shared aquifers

Contents lists available at ScienceDirect

Journal of Hydrology Q-ﬁ

journal homepage: www.elsevier.com/locate/jhydrol

[dentifying and characterizing transboundary aquifers
along the Mexico-US border: An initial assessment

@ CrossMark

Rosario Sanchez **, Victoria Lopez”, Gabriel Eckstein ¢

2 Water Management and Hydrological Sciences Program, Texas A&M University, MS 3408 TAMU, College Station, TX 77845, United States
® Water Management and Hydrological Sciences Program, Texas A&M University, United States
“Texas Af*M University School of Law, International Water Law Project, United States
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SUMMARY

The transboundary nature of water dividing Mexico and the United States (U.S.) transforms the entire
border region into an instrument of cooperation, a source of conflict, a national security issue, and an
environmental concern. Reasonable data collection and research analysis have been conducted for sur-
face waters by joint governmental institutions and non-governmental bodies. However, with the excep-
tion of the U.S. Transboundary Assessment Act Program (TAAP) (focusing on the Hueco Bolson, Mesilla
Bolson, San Pedro and Santa Cruz aquifers), there is no comparable research, institutional development,
or assessment of transboundary groundwater issues on the frontier. Moreover, data collection and
methodologies vary between the two countries, there is no broadly accepted definition of the trans-
boundary nature of an aquifer, and available legal and policy frameworks are constrained by non-
hydrological considerations. Hence, there is a conceptual and institutional void regarding transboundary
groundwater resources between Mexico and the U.S. The purpose of this paper is to bridge this void and
characterize transboundary aquifers on the Mexico-US border. It reviews existing international frame-
works for identifying hydrological and social criteria that characterize an aquifer as transboundary. It
then assesses data from both countries to propose where and which aquifers could be considered trans-
boundary. Finally, the paper proposes an agenda for assessing Mexico-US transboundary aquifers as a
means for improving groundwater management in the border region.

© 2016 Elsevier B.V. All rights reserved.

Univ. Texas Biodiversity Center



Prietella phreatophila — shared aquifers Univ. Texas Biodiversity Center

R Sanchez et al./Journal of Hydrology 535 (2016) 101-119
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Monophyletic blindcats? Univ. Texas Biodiversity Center

. o°°° i§ o“o"éf Arce-H., Mariangeles, John G. Lundberg, and Maureen
°o°° & ‘x's‘°°° Q&fg&&“ A. O’Leary. 2016. “Phylogeny of the North American
= ¢ a0 3 - - Q-Q::' Catfish Family Ictaluridae (Teleostei: Siluriformes)
+Hymsidoris farsohensis Combining Morphology, Genes and Fossils.” Cladistics,
PANGASIDAE  November, d0i:10.1111/cla.12175.
{ - CRANOGLANIDIDAE
= fﬁtetgh%s resirtr_ws Astephus iIZASTEPHIDAE
stephus antiquus

'SCHILBEIDAE
BAGRIDAE
SILURIDAE

Trogloglanls pattersoni

Aquifers and |sopods |nd|cate maybe.....

Anybody have DNA from Satan?????

1 Ameiurus vespertinus J

1 1 Ame/uru1s_ hazenensis

Ameiurus sawrockensis
Ameiurus nebulosus -
Ictalurus balsanus
11 T lctalurus countermani
*Fictalurus rhaeas |
1 Jctalurus furcatus

Jctalurus meridionalis
Ictalurus punctatus
; Jctalurus lupus Ictalurus *
ir-tictalurus spodius
1 1 “lctalurus pricei
1 Ictalurus dugesii

1 ctalurus mexicanus
Ictalurus australis

: Pylodictis olivaris Pylodictis *

Noturus exilis :
2 | |——-Noturus insignis
ol a——Noturus phaeus

O—2XCrr»=-0—
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Satan update — Zara Env. 2014 report Univ. Texas Biodiversity Center

FAUNA OF WELLS NEAR THE SALINE WATER LINE OF THE EDWARDS AQUIFER,
TEXAS

el e (B,

In line barrel sampler on an irrigation well in Bexar County, Texas. .



Satan update Univ. Texas Biodiversity Center

1978 | 2008-2014

Karnei
33 41 n wells
26 14 n Trogloglanis
14 0 n Satan

Zara - if CPUE from Karnei 1978 applies, WOULD HAVE EXPECTED 7
TO 14 SATAN. At 3 Zara wells with Trogloglanis, CPUE was > CPUE of
Karnei. Zara sampling effort greatly exceeded Karnei ... “suggests
lack of Satan not due to an ineffective sampling scheme ....

IS SATAN EXTINCT????2?2?!111l Last specimens 1980s.
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Prietella lundbergi Walsh & Gilbert 1995

" IB-UNAM 7705
holotype - 45.2 mm SL female

Described on basis of single specimen. No DNA
Multiple dives in type locality failed to produce more specimens

1998 CT scan not very informative

IB-UNAM 7705




Prietella spp. — evolutionary history Univ. Texas Biodiversity Center

Available online at www.sciencedirect.com

MOLECULAR
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AND

EVOLUTION

Molecular Phylogenetcs and Evolution 31 (2004) 1101-1113

www elsevier com/locate/ympev

Convergence among cave catfishes: long-branch attraction
and a Bayesian relative rates test

T.P. Wilcox.* F.J. Garcia de Leén,® D.A. Hendrickson,® and D.M. Hillis®*

* Section af Integrative Biology and the Center for Computational Biology and Bioinformatics, University of Texas, Austin, TX 78712, USA
b Laboratorio de Biologia Integrativa, Instituto Teenologico de Cd. Victoria, A.P. 175, 87010, Cd. Victoria, Tanaulipas, Mexico
© Texas Memorial Musewn, Tevay Natural Hivtory Collection, University of Texas, PRCIT6/RA000, 10100 Burnet R, Awstin,
Texas 7E758-4443, USA

*  Previously, morphology placed Prietella sister to Noturus.

*  Finally took 4 specimens (P. cf. lundbergi) in isolated cave 10 mi
N of type locality

*  Molecular analysis found Prietella phreatophila (Coahuila) &
Tamaulipas specimens to be distant relatives and genus
paraphyletic. P. phreatophila derived from Ameiurus and P. cf.
lundbergi from Ictalurus.



Univ. Texas Biodiversity Center

{ TNHC 25767 - 10 miles N of the type locality we took 4 specimens.

¥
! \
»

v DNA of this, the largest, and 2 small specimens, was used in that
“ long branch attraction paper....




Univ. Texas Biodiversity Center

10 miles north - Prietella lundbergi or ???

¢ TNHC 25767 - 10 miles N of the type locality - lateral view, same specimen




10 miles north - Prietella lundbergi or ??? Univ. Texas Biodiversity Center
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Prietella lundbergi holotype Univ. Texas Biodiversity Center

" . IB-UNAM 7705




