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SATAN EURYSTOMUS HUBBS AND BAILEY 194/
WIDEMOUTH BLINDCAT

Satan eurystomus

* DISCOVERED IN THE SUBTERRANEAN WATERS OF
TEXAS, IN THE EDWARDS AQUIFER UNDER THE SAN
ANTONIO AREA.

* 13 PRESERVED INDIVIDUALS KNOWN TO BE IN
NATURAL HISTORY COLLECTIONS .

. -%-I-9|I58I21AST SPECIMENS OF SATAN WERE COLLECTED IN

///70_{_'}‘_ éa,.r o

* THERE IS NO TISSUE SAMPLES AVAILABLE



METHODS

Satan eurystomus USNM 195830
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SATAN'S UNIQUE CHARACTERS

WE FOUND TWELVE UNIQUE CHARACTERS

1. FRONTAL-LATERAL ETHMOID JOINT
POSTERIOR CRANIAL FONTANEL CLOSURE
SUPRAOCCIPITAL MEDIAN SULCUS
TEMPORAL FOSSA WIDE AND DEEP

POSITION OF THE INFRAORBITAL SENSORY
CANAL

INFRAORBITAL BONE NUMBER

PTEROTIC-POSTTEMPORO-SUPRACLEITHRUM
ARTICULATION

8. BRANCHIOSTEGAL MEMBRANES
Q@.  INTERHYAL

10. INTEROPERCLE-POSTERIOR CERATOHYAL
JOINT

11. DORSAL-FIN SPINELET
12. ANTERIOR MARGIN OF CLEITHRUM
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SATAN'S UNIQUE CHARACTERS

e FRONTAL-LATERAL ETHMOID JOINT

VS.

ICTALURUS FURCATUS




SATAN'S UNIQUE CHARACTERS

POSTERIOR CRANIAL FONTANEL
CLOSURE
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SATAN'S UNIQUE CHARACTERS

* SUPRAOCCIPITAL MEDIAN SULCUS
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PHYLOGENETIC HYPOTHESIS
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Astephus antiquus
Astephus resimus
Ictalurus rheas
Ictalurus balsanus
[ctalurus furcatus
Ictalurus lambda
[ctalurus punctatus
Ictalurus australis
Ictalurus lupus ICTALURUS
Ictalurus dugesii
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Ictalurus spodius
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Satan eurystomus
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Ameiurus platycephalus
Ameiurus macgrewi
Ameiurus hazenensis
-Ameiurus vespertinus AMEIURUS
-Ameijurus natalis
-Ameiurus lavetti
-Ameiurus nebulosus
-Ameiurus leidyi
Ameiurus melas
Ameiurus sawrockensis

MORPHOLOGY BASED, LUNDBERG 1992

TAstephus sp

+Hypsidoris farsonensis
PANGASIIDAE

RANOGLANIDIDAE
TAstephus resimus Astephus IASTEPHIDAY
TAstephus antiquus

‘SCHILBEIDAE
BAGRIDAE

SILURIDAE
PLOTOSIDAE
Trogloglanis patersoni

-Satan eurystomus P
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Prietella phreatophila
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—————lctalurus punctatus
Ictalurus lupus Ictalurus *
rTlctalurus spodius
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Noturus h

Noturus staunali
‘Noturus trautmani

Noturus flavipinnis
Noturus furiosus
Noturus flavater
Noturus eleutherus
Noturus placidus
Noturus munitus
Noturus gladiator
Noturus stigmosus

TOTAL EVIDENCE, ARCE AT AL., 2016
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SATAN + PYLODICTIS

HUBBS & BAILEY, 1947
TAYLOR, 1969
LUNDBERG, 1992

10 SYNAPOMORPHIES

—
.

HEAD SHAPE AND MOUTH POSITION
MESETHMOID BONE SHAPE

LATERAL ETHMOID POSTERIOR PROCESS*

SUPRAOCCIPITAL POSTERIOR PROCESS

PARASAGITTAL AND OCCIPITAL CRESTS

OPERCULAR FRAME AND PANEL

FIRST MANDIBULAR SENSORY CANAL PORE
PREOPERCULO-MANDIBULAR SENSORY CANAL FORAMINA AND PORES

0 00N OOk WD

POSTERIOR CERATOHYAL
4™ SUPRANEURAL AND ANTERIOR NUCHAL PLATE

I



SATAN + PYLODICTIS

,,°/ HEAD SHAPE AND MOUTH POSITION
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SATAN + PYLODICTIS

*  MESETHMOID BONE SHAPE

PyLobicTis
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SATAN + PYLODICTIS

*  MESETHMOID BONE SHAPE

*  SUPRAOCCIPITAL POSTERIOR
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 PARASAGITTAL AND OCCIPITAL
CRESTS

PyLobicTis




SATAN + PYLODICTIS

LATERAL ETHMOID POSTERIOR
PROCESS

PyLobicTis




SATAN + PYLODICTIS

PyLobpicTis

SATAN \/ S .

e (OPERCULAR FRAME AND PANEL

ICTALURUS



SATAN + PYLODICTIS

e AT SUPRANEURAL AND ANTERIOR
NUCHAL PLATE

SATAN PyLobDicTis
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(TROGLOGLANIS (SATAN (PRIETELLA)))

ARCE ET AL., 2016

TROGLOGLANIS PATTERSONI!

15 SYNAPOMORPHIES ../ ...

LACK OF EYES
LACK OF PIGMENTATION
LATERAL LINE EXTEND

5™ VERTEBRA LACKING STRONGLY OVERLAPPING
SUTURAL ARTICULATIONS WITH THE POSTERIOR FACE
OF WEBERIAN COMPOUND

MESETHMOID CORNUA

ANTERIOR CRANIAL FONTANEL LOCATION
SHALLOW DESCENDING WING OF FRONTAL
SHORT SUPRAOCCIPITAL POSTERIOR PROCESS

Satan eurystomus

10.
11.
12.
13.
14.
15.

Prietella lundbergi

N\
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ROUNDED PTEROTIC WING

WIDTH OF PARASPHENOID AND ORBITOSPHENOID
PyLobicTis

ORIGIN OF ADDUCTOR ARCUS PALATINI SCAR

ANTERIOR CERATOHYAL-VENTRAL HYPOHYAL JOINT

DORSAL HYPOHYAL SIZE

FUSED UPPER HYPURALS

TRANSCAPULAR LIGAMENT OSSIFICATION



(TROGLOGLANIS (SATAN (PRIETELLA)))

e MESETHMOID CORNUA

TROGLOGLANIS

PRIETELLA PHREATOPHILA DIFFERS FROM THE OTHER THREE TROGLOBITES



(TROGLOGLANIS (SATAN (PRIETELLA)))

e MESETHMOID CORNUA

e ANTERIOR CRANIAL FONTANEL




(TROGLOGLANIS (SATAN (PRIETELLA)))

e MESETHMOID CORNUA
e ANTERIOR CRANIAL FONTANEL

« SUPRAOCCIPITAL POSTERIOR
PROCESS




(TROGLOGLANIS (SATAN (PRIETELLA)))

e MESETHMOID CORNUA
e ANTERIOR CRANIAL FONTANEL

« SUPRAOCCIPITAL POSTERIOR
PROCESS

 PTEROTIC WING




(TROGLOGLANIS (SATAN (PRIETELLA)))

- ’ * ANTERIOR CERATOHYAL-

VENTRAL HYPOHYAL JOINT




(TROGLOGLANIS (SATAN (PRIETELLA)))

e  ANTERIOR CERATOHYAL-
VENTRAL HYPOHYAL JOINT

e DORSAL HYPOHYAL
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(TROGLOGLANIS (SATAN (PRIETELLA)))

« UPPER HYPURALS




CONCLUSIONS

CHARACTERS SUPPORTING THE SATAN-PYLODICTIS INVOLVE STRUCTURES THAT FUNCTION IN
PREY DETECTION AND SUCTION FEEDING ON RELATIVELY LARGE PREY.

UNDER SATAN + PYLODICTIS HYPOTHESIS: APOMORPHIC SIMILARITIES SHARED AMONG SATAN,
TROGLOGLANIS, P. PHREATOPHILA AND P. LUNDBERGI ARE RECONSTRUCTED AS
STYGOMORPHIC CONVERGENCES.

UNDER THE TROGLOBITES HYPOTHESIS: APOMORPHIC SIMILARITIES SHARED BY SATAN AND
PYLODICTIS ARE RECONSTRUCTED AS CONVERGENT HOMOPLASIES RELATED TO FEEDING
MECHANISMS



CONCLUSIONS

ADDITIONAL CHARACTER EVIDENCE AND/OR TIGHTER PHYLOGENETIC CONSTRAINTS IN ROBUST
PHYLOGENY OF ICTALURIDAE IS NECESSARY

MOLECULAR DATA ARE DIFFICULT TO OBTAIN DUE MAINLY TO LACK OF SPECIMENS OF SATAN,
TROGLOGLANIS AND P. LUNDBERGI FROM THE TYPE LOCALITY.

IF PYLODICTIS AND SATAN ARE SISTERS, THEIR SYNAPOMORPHIC CHARACTERISTICS ORIGINATED
IN THEIR COMMON EPIGEAN ANCESTOR.

FOR THE TROGLOBITES CLADE, A HYPOGEAN MOST RECENT COMMON ANCESTOR WITH
SYNAPOMORPHIES SUCH AS LOSS OF EYES AND PIGMENTATION, AND SIMPLIFICATION OF THE
5TH VERTEBRA.
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