Spatiotemporal population dynamics of Hypostomus
in an aridland spring, South Texas

Matthew Troia, Cora Mickey
Department of Biology, Health, and the Environment, The University of Texas at San Antonio

Robert Mollenhauer
Coast Ecology and Life Cycle Monitoring Unit, Washington Department of Fish and Wildlife

Monica McGarrity
Texas Parks and Wildlife Department

s iy ‘v;m. -mn—-,#-!u!‘ A

- B—— = Y

Qc —:-0!."' e o



Spatiotemporal population dynamics of Hypostomus
in an aridland spring, South Texas

Matthew Troia, Cora Mickey
Department of Biology, Health, and the Environment, The University of Texas at San Antonio

Robert Mollenhauer
Coast Ecology and Life Cycle Monitoring Unit, Washington Department of Fish and Wildlife

Monica McGarrity
Texas Parks and Wildlife Department




"y

" L ¥ =
Robert Mollenhauer Monica McGarrity




Acknowledgements

PARKS &
WILDLIFE

Cora' Miékey - Robert Mollenhauer Monica McGrrity
Funding
TPWD AIS Program
TEXAS |REEEE

TPWD Section 6



Acknowledgements

I ,}

. b
\ -0 ]
" - ‘\!\
R
5 L N

2
\.

= -~
{

% =
Cora Miékey | Robert Mollenhauer Monica McGarrity
Funding

Field assistance

Garrett Faulk, Trinity DeCandia, Nick Loveland,
Garrett Tucker, Trinity Wardle, Isabela Silva, Carlos
Rocha, Harold Rosario Navarro, Kat Coglianese, Joey
Perez, Jennifer Smith, Jacob Pace, Riley Taylor,
Karmann Kessler, Roni Maddox

TPWD AIS Program
TEXAS TPWD SWG

TPWD Section 6

PARKS &
WILDLIFE

Logistical support
Carlos Ayala, City of Del Rio, San Felipe Springs Golf

Course,
US Fish and Wildlife Service >




Geographic and conservation context

Edwards Aquifer [] Balcone

-, DelRio Y I v# 7
/77 San Felipe Springs 7
\:\\gj * S s AR

¢ i 1
Brackettvnlle.,—_ Uvalde
Los Moras Springs

k¢

New Braunfels 7-
Comal Sprin

4

\ '-e°"f_ §Pfi"95 . San Pedro Springs

s Escarpment

'Salado

Austin/Y\\ K

/ i Barton Springs
7 b
San Marcos *

1A%

-~ San Antonio Springs

|

tpwd.gov




Geographic and conservation context

Edwards Aquifer [ Balcones Escarpment

’ ; ' ' ¥ salado Springs)

, il Austin/K\ &
WD I Comal Springs /

'Salado

\p A

iz i e "Q San Marcos
'/ SanFelipe Springs 7‘1"’" iy ,, / ' San Marcos Springs
t\\#} *i : $a7 * /L \/

Brackettville ¥ } ‘ San Antonio

—— Uvalde

. ~~ San Antonio Springs
Heaiares S{(ngs Leona Springs . san Pedro Spr'i)ngsg‘
%G
N
L

tpwd.gov



Edwards Aquifer [ Balcones Escarpment

T T s 5

Salado ' :
* Salado Springs

Austin/K\ \

4577 U |’ New Braunfels 722Z" g 4on Springs
4 g /L I Comal Springs / >% o Sy
7. Del Ri ) BTN S A i _ San Marcos * \
.7/ San Felipe Springs 7S _‘_{"7"-,:___, , z ‘:3 San Marcos Springs
& ¥ 4 » TR
Me | San Antonio
Brackettville |~ Uvalde

Los Moras Springs _ ./ San Antonio Springs
\\p 2 Leona Springs . san Pedro Springs 7

(5%

. {‘l.
& v Es
s

L

Sources: USFWS, TPWD, Edwards Aquifer Authority



Edwards Aqui

fe-ruD
T T

L

i %

Brackettville © ©

Los Moras Springs ¢

Leona Springs -

>

¢

-

Balcones Escarp

| New Braunfels /" g, 00 Springs

i) Comal Springs / % e
N S i ”‘1 San Marcos
i : o Jage L7 e e 3
an Felipe'Springs 272 ‘;’?;:.fi”f Vi ' San Marcos Springs
e f ,4’?:/"—,{;”—".‘- e/ e 2
TS
[ San Antonio

Austin«\_ \ |

San Antonio Springs
San Pedro Springs 7

N

Sources: USFWS, TPWD, Edwards Aquifer Authority

Prepared for:

Edwards Aquifer Authority
900 E. Quincy

San Antonio, Texas 78215

Prepared by:

ICF

2700 Via Fortuna, Suite 200
Austin, Texas 78746

Permit Options Report




Geographic and conservation context

Edwards Aquer O Balcones Escarpment

Salado
" * Salado Sprmgs
" New Braunfels ‘

Austin/<\, \

Barton Springs

L Comal SErmg
7 San Fellpe Sprmgs % f’ ‘f—-if 3277 A/ san Marcos Springs

D Y N gt "",
\#J * ¢ .‘._' },’» ] /L \/
Brackettville -__t San Antonio
Los Moras Springs Uvalde ~~ San Antonio Springs

wials) Leona Springs . gan Pedro Springs

IEnviron Biol Fish (2011) 90:277-285 2 0 1 1
DOI 10.1007/510641-010-9741-7

Trophic ecology of a nonnative population of suckermouth
catfish (Hypostomus plecostomus) in a central Texas
spring-fed stream

Katrina L. Pound - Weston H. Nowlin -
David G. Huffman - Timothy H. Bonner

Prepared for:

Edwards Aquifer Authority
900 E. Quincy

San Antonio, Texas 78215

Prepared by:

ICF

2700 Via Fortuna, Suite 200
Austin, Texas 78746

Permit Options Report

Sources: USFWS, TPWD, Edwards Aquifer Authority



Geographic and conservation context

Edwards Aqwfer O Balcones Escarpment

Austin/K\_ &

Barton Springs

At 7% New Braunfels 7

omal SErlng A o Ryt
g7 DeI RIO Ny i e _.;,» */San Marcos
7~/ San Fellpe Sprlngs 20 195" - San Marcos Springs
“J * Ry

Brackettville = ) 10 3 gan :\rtltonig
Los Moras Springs an Antonio Springs
\p tg Leona Springs . san Pedro Springs .

IEnviron Biol Fish (2011) 90:277-285 2 0 1 1
DOI 10.1007/510641-010-9741-7

Trophic ecology of a nonnative population of suckermouth
catfish (Hypostomus plecostomus) in a central Texas
spring-fed stream

Katrina ]I Biol Invasions (2022) 24:3119-3131
David G. https://doi.org/10.1007/s10530-022-02834-2 2022
ORIGINAL PAPER ")
Check for
updates
. . . Prepared for:
Movement and mortality of invasive suckermouth armored Edwards Aquifer Authorty
. . o 900 E. Quincy
catfish during a spearfishing control experiment San Antonio, Texas 78215
Prepared by:
Allison Hay - Christopher L. Riggins - Thomas Heard - Collin Garoutte * ICF A
Yeyetzi Rodriguez - Francesca Fillipone - Kristy K. Smith - Nick Menchaca - 27000 e iuna Uik 2LY
Austin, Texas 78746
Janaye Williamson - Joshuah S. Perkin

Permit Options Report

Sources: USFWS, TPWD, Edwards Aquifer Authority




Geographic and conservation context

Edwards Aquifer [] Balcone

§7- Del Rio =477 I 7 ,./ g
San Felipe Springs =~ %1

L2r

4‘.‘ ,/‘

New Braunfels 7-
Comal Springs

\ '-e°"f_ §Pfi"95 . San Pedro Springs

/ i Barton Springs
o7 D s

’ -
s T .
e 2
05 )
4 s A

s Escarpment

'Salado

Austin/Y\\ K

1A%

‘San Marcos

-~ San Antonio Springs

> Brackettville 8 Uvald
Los Moras Springs e
g
X
%
=2

Sources: USFWS, TPWD, City of Del Rio

12



Geographic and conservation context

Edwards Aquifer (] Balcones Escarpment

l e

P ihe 2o s " Salado |
s ; ,;.L;,, e Salado Springs
0 Gy PIaRT T Austin&\K
i RS -, Barton Springs
J* L
? e ""‘j'i*“; =7 i) San Marcos
San Felipe Sprin S ST ' San Marcos Springs
: ke (i igiv’"j jﬁ" 5 /k \/
Brackettville __t Uvalde San Antonio
Los Moras Springs _ ./ San Antonio Springs
\:\\ 9 Leona Sprst San Pedro Springs

13

Sources: USFWS, TPWD, City of Del Rio



Geographic and conservation context

Edwards Aquer O Balcones Escarpment

Austm/<\ &

Barton Springs
"

Brackettville -J Uvalde B o2 Antonio S
Los Moras Springs g Antonia Spiings
\1 9% Leona Springs San Pedro Springs

o

| fucebook
T4

Sources: USFWS, TPWD, City of Del Rio



Geographic and conservation context

Edwards Aquer O Balcones Escarpment

~, Salado’
* Salado Springs

Austm/K\ &

Barton Springs
22 7

.® San Marcos L
- San Marcos Springs

AR
San Antonio

Los Moras Springs ~ San Antonio Springs

\if Lelona Slp"'"gs N San Pedro Springs

STATUS OF DIONDA DIABOLI AND REPORT OF ESTABLISHED
POPULATIONS OF EXOTIC FISH SPECIES IN LOWER SAN FELIPE
CREEK, VAL VERDE COUNTY, TEXAS 2005

HERNAN LOPEZ-FERNANDEZ* AND KIRK O. WINEMILLER

facebook
15

Sources: USFWS, TPWD, City of Del Rio



Geographic and conservation context

Edwards Aquifer (] Balcones Escarpment

Salado '
* Salado Sprmgs

Austin«\ \

Barton Sprlngs

A New Braunfels-. 7

e ";"Z’f—' a ~_Comal Springs s
# TN ‘, /ﬂ San Marcos
7 san Fehpe Sp '"s ;—'_'-?’-j San Marcos Springs
Brackettvulle San Antonio

Los Moras Springs - San Antonio Springs
\p Lg Leona Springs . san Pedro Springs

) 88 [ I [ \j Jucis \
STATUS OF DIONDA DIABOLI AND REPORT OF ESTABLISHED
POPULATIONS OF EXOTIC FISH SPECIES IN LOWER SAN FELIPE
CREEK, VAL VERDE COUNTY, TEXAS 2005

| IF[NAL TECHNICAL REPORT TO TEXAS PARKS AND WILDLIFE DEPARTMENT
CONTRACT CA-006080

OCTOBER 2025 2025

Project Title:
Assessing seasonal variation in thermal refugia use and drivers of angler participation in
removal efforts of suckermouth armored catfish in San Felipe Creek Val Verde County

Principal Investigators:
Dr. Matthew J. Troia - Department of Biology, Health, and the Environment, The University
of Texas at San Antonio, San Antonio, TX 78249, USA (matthew.troia@utsa.edu)

Dr. Jennifer A. Smith - Caesar Kleberg Wildlife Research Institute, Texas A&M University- ' - =
Kingsville, Kingsville, TX 78363, USA (jennifer.smith@tamuk.edu) facebook

16

Sources: USFWS, TPWD, City of Del Rio



Geographic and conservation context

Edwards Aquer O Balcones Escarpment

=4 Salado |
s * Salado Sprmgs
S

L isF ,~.~, Austin«\ \
New Braunfels 7. Barton Spr|ngs
: Comal Sprmgs '

.~

REEN

- San Antonio
Brackettville ° © Uvalde

Los Moras Springs - San Antonio Springs
\p Lg Leona Springs . san Pedro Springs

) 88 [ I [ \j Jucis \
STATUS OF DIONDA DIABOLI AND REPORT OF ESTABLISHED
POPULATIONS OF EXOTIC FISH SPECIES IN LOWER SAN FELIPE
CREEK, VAL VERDE COUNTY, TEXAS 2005

| lFlNAL TECHNICAL REPORT TO TEXAS PARKS AND WILDLIFE DEPARTMENT
CONTRACT CA-006080

OCTOBER 2025 2025

Project Title: A
Assessing seasonal variation in thermal refugia use and Qrivers of angler part1c1pat10n in
removal efforts of suckermouth armored catfish in San Felipe Creek Val Verde County

Principal Investigators:
Dr. Matthew . Troia - Department of Biology, Health, and the Environment, The University
of Texas at San Antonio, San Antonio, TX 78249, USA (matthew.troia@utsa.edu)

> Dr. Jennifer A. Smith - Caesar Kleberg Wildlife Research Institute, Texas A&M University- - —
Kingsville, Kingsville, TX 78363, USA (jennifer.smith@tamuk.edu) facebook

17

Sources: USFWS, TPWD, City of Del Rio



San Felipe Creek

18



San Felipe Creek

a
|
Study ‘
T Area
Study
Area /
Rio Grande
River
0 500 m
L

19



San Felipe Creek

a

Study
Area

Rio Grande
River

"0 500 m
L

(
p
PR

* Large springs
@ 18 stations
~»Upper main
~sEast arm

A2 VVest arm

. -
~v |nterconfluence
(‘ ~|_ower main
> 0 500 m

20



San Felipe Creek

a

Rio Grande
River

Study
Area

~v nterconfluence
® ~|_ower main

* Large springs
@ 18 stations
~»Upper main
~sEast arm
~\West arm

500 m

21



San Felipe Creek

a * * *
a t

5 * ———
§ . I 1 ( 1
{ y o A 1 1 Non-spawning 1
H ° & 1 1 1
i g I | S

Study Impoundment ) 3 :

1

T Area ARk I

Dam—7g @ T :

5

Study 4 ! . :

Area (. J I

o® ¥

l Winter Spring Summer Autumn
). Temgerature Season — Mesohabitat
/. Cooler 24°C Warmer Riffle/run  Pool Undercut
(]
* Large springs

® 18 stations
~»Upper main
~sEast arm

° ~\West arm

~v|nterconfluence
. ~sLower main

0 500 m

Rio Grande
River

22



San Felipe Creek

a * * *
a t
5 * e -
§ . I 1 ( 1
( y o A 1 1 Non-spawning 1
- ° & 1 1 1
i g I L SR J
Ty Study Impoundment ) 3 :
1
T Area ARk I
Dam—7g @ T :
5
Study 4 ! . :
Area (' J I
o® ¥
’ Winter Spring Summer Autumn
). Temgerature Season — Mesohabitat
/. Cooler 24°C Warmer Riffle/run  Pool Undercut
(]
* Large springs

® 18 stations
~»Upper main
~sEast arm

° ~»\West arm

~v|nterconfluence
. ~ower main

0 500 m

Rio Grande
River

- - (s "080 Water Temp Pro v2 DIISET

23




San Felipe Creek — Thermal regimes

26
1 Summer
O 25+ 5 O
& 24_- : 0O %::fj: Oo
S %47 Y il &
E g
>
= -
2 22 - East armA
§ 21 - Interconfluence O
. Lower mainstem O
VA o s S R R . T T T T 1
0 500 1000 1500 2000 2500 3000

Distance from spring (m)



San Felipe Creek — Thermal regimes

26 26

1 Summer 1 Winter
O 25+ O 25+
e I n o " S
= % O0AH =
8 24 - s\ - =) © S 244V
g e S |AA
€ 23 € 23- O o
®© ® O0Q
© 22— East armA = 20— - o
c O P e = 1 O )
8 = vvest army 8 O O
= 21+ Interconfluence O = 21+
y Lower mainstem O f
20 I 1 I L] I L] 1 [ L 'I L] ] 20 l 1 I L] I ] ' ] I T I ] I
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Distance from spring (m) Distance from spring (m)

25



San Felipe Creek — Thermal regimes

26
1 Summer
08 257 ~ o ©
; 1 V D OO0
% 24—-Am = .
E g
>
= "
2 22 - East armA
© 7
§ 21 Interconfluence O
. Lower mainstem O
0-TTT T T T T T T T T
0 500 1000 1500 2000 2500 3000
Distance from spring (m)
15 1
o
8 10 1
=
o
2
i)
T 9
)
(3]
0

Yanar et al.

0 10 20 30
Acclimation °C

(2019) Aquaculture

26

Winter

|
0 500

Distance from spring (m)

L R L L
1000 1500 2000 2500 3000

26
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San Felipe Creek — Hypostomus population
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San Felipe Creek — Hypostomus population
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San Felipe Creek — Hypostomus population
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San Felipe Creek — Hypostomus population
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San Felipe Creek — Hypostomus population
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San Felipe Creek — Hypostomus population
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San Felipe Creek — Hypostomus population
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San Felipe Creek — Hypostomus habitat
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San Felipe Creek — Hypostomus habitat

Winter Spring Summer

Autumn

-
o
o
1
Q

0]
o
]

H O
o O
| |
T NN N T A |

N
o
|
|

o
|

Expected abundance

Substrate index

Number of transects

| I | | | | |
1.0 1.5 2.0 2.5 3.0 3.5 4.0

Silt/sand Gravel/pebble Cobble/boulder Bedrock
Substrate index

41



San Felipe Creek — Hypostomus habitat
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San Felipe Creek — Hypostomus habitat
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