























Figure 1. Daily Discharge Rio Grande near Castolon. Data from USGS for the 2014 to 2016
study period. Shown also are the dates that collections were taken during this study
period.

A total of 8,199 fishes were captured in the present study, comprising 20 species, but no
Rio Grande Silvery Minnows, Hybognathus amarus (Appendix A). Of the fishes captured, the
most abundant species taken were Red Shiners (Cyprinella lutrensis) with 62% of all captures,
followed by Tamaulipan Shiners (Notropis braytoni) with 25% of all captures. Table 2 lists the
percentage of each species taken by family. Over 90% of the total fishes taken were minnows in
the family Cyprinidae, about 4% in the topminnow family Fundulidae, 2% suckers in the family
Catastomidae, and less than 1% of the remaining 7 families.

The large number and percentage of minnows captured is, in part, a reflection of the
composition of the species present in the Big Bend region as well as an artifact of the specific
habitats that we sampled to maximize our chances to document successful recruitment of H.
amarus.



Table 2. Percent composition of the families of fishes taken during the study period.

Percent
Composition

Lepisosteidae 0.06%
Clupeidae 0.18%
Cyprinidae 91.78%
Catastomidae 2.13%
Characidae 0.77%
Ictaluridae 0.56%
Fundulidae 3.66%
Poeciliidae 0.80%
Centrarchidae 0.04%
Sciaenidae 0.01%

Species-Habitat Associations

Habitat associations were determined for the species captured with special emphasis on:
stream temperature, stream width, stream depth, stream flow, substrate characteristics, and
vegetation density. The largest influence on species distributions and diversity were stream
temperature and flow. Diversity tended to be lower in winter than summer and lower during
high flow conditions following rain and storm events than during periods of low flow. The latter
is considered to be an artifact of the collection method, rather than real, as seining is quite
inefficient during high flow conditions, in deep water, in substrates with boulders, and in dense
vegetation. Regardless, certain species mesohabitat characteristics were observed and recorded
(Table 3).

Species that were generally found in pools, runs and deeper water environments were:
Lepisosteus osseus, Dorosoma cepedianum, some Cyprinus carpio, some Carpiodes carpio,
Astyanax mexicanus, Ictalurus punctatus, 1. furcatus, Lepomis macrochirus, L. megalotis, and
Aplodinotus grunniens. Riffle species with smaller (cobbles to sand) substrates included
Macrohybopsis aestivalis and Rhinichthys cataractae. Pylodictis olivaris was also found in
riffles, but these tended to have larger substrates (cobbles to boulders). Gambusia affinis was the
primary edge species, although both Pimephales species (P. vigilax and P. promelas) were also
captured along the stream edge, although only minimal numbers of these were captured.
Campostoma ornatum, Notropis chihuahua and Fundulus kansae were strongly associated with
sandy substrates, especially in the Rio Grande tributaries, Terlingua and Tornillo creeks. Finally,
the two most abundant species captured, Cyprinella lutrensis and Notropis braytoni were found
ubiquitously in most habitats, but primarily in those with moderate to slow current flows, with or
without vegetation or algae. Each of these species mesohabitat associations were similar to those
found during earlier studies (Edwards and Garrett 2013, Miyazono and Taylor. 2015).



Conclusions

No Rio Grande Silvery Minnows were captured during this study. Several factors may
be at play. First, the majority of the stockings were in the Lower Canyons stretch of the Rio
Grande, a great distance downstream from the Big Bend National Park study area. While H.
amarus is known to move considerable distances upstream, much of this information is from the
Rio Grande in the Albuquerque, NM area, where much of the stream bed is in low gradient,
sandy areas and where few canyon rapids are found. The fishes introduced in October 2015 in
the Terlingua Abajo area was apparently washed downstream following a rainfall event and none
were obtained at this site or downstream at the mouth of the creek in the Rio Grande at the Santa
Elena station.

The concordance of the species-habitat associations in these studies suggest that
management strategies to reestablish Hybognathus amarus to the Big Bend region should also
use these species-habitat associations in order to conserve the ecosystem functions upon which
the Rio Grande Silvery Minnow and the other aquatic organisms depend.



Table 3. Species associations with various mesohabitat types.

Number

Species Captured Habitat Depth Velocity Vegetation Brush/Cover

Lepisosteus osseus 5 pools deep slow to moderate none none

Dorosoma cepedianum 15 pools deep slow to moderate none none

Campostoma ornatum 3 sandy riffles shallow moderate algae some brush
shallow to moderate to

Macrhybopsis aestivalis 83 riffles moderate swift none none

all except very  shallow to none to

Cyprinella lutrensis 5067 swift moderate  slow to moderate vegetated/algae  none to brush
shallow to moderate to

Rhinichthys cataractae 196 riffles moderate swift none none

Notropis chihuahua 57 sandy runs shallow moderate none none to brush

all except very  shallow to none to

Notropis braytoni 2090 swift moderate  slow to moderate vegetated/algae  none to brush

Pimephales vigilax 1 run/edge shallow backwater none none

Pimephales promelas 2 run/edge shallow backwater none none
shallow to none to

Cyprinus carpio 26 pools/edge deep backwaters/slow vegetated/algae some brush
shallow to none to

Carpiodes carpio 175 pools/edge deep backwaters/slow vegetated/algae some brush
shallow to moderate to

Astyanax mexicanus 63 pools/runs deep swift usually none some brush
moderate to underhangs or

Ictalurus furcatus 12 pools/runs deep slow to swift usually none none
moderate to underhangs or

Ictalurus punctatus 29 pools/runs deep slow to swift usually none none




Table 4. Species associations with various mesohabitat types (continued).

Number
Species Captured Habitat Depth Velocity Vegetation Brush/Cover
boulder/cobble  moderate ~ moderate
Pylodictis olivaris 5 riffles to deep to swift none boulders/cobbles
Fundulus kansae 300 sandy runs shallow slow algae or none none
edges and none to usually none or
Gambusia affinis 66 backwaters shallow slow vegetated/algae vegetation
Lepomis macrochirus 2 pool deep moderate none none
Lepomis megalotis pool deep moderate none none
Aplodinotus grunniens run deep swift none none
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Appendix A. Fishes captured at the study sites, along with various environmental parameters.

Terlingua Creek
Rio Grande at mouth Isolated
Santa Elena Pool

Terlingua Cr. at
Terlingua Abajo

Boquillas
Overlook

Rio Grande at
RGV Boat Ramp

Latitude 29°09°54.34” N 29°09°54.35” N 29°12'5.70"N 29°11'57.58"N 29° 10°46.67° N
Longitude 103°36°38.45” W 103°36°38.45” W  103°36°00.63”W  102°55'3.37"W  102°57°38.95” W
Date 5/13/2014 5/13/2014 5/13/2014 5/14/2014 5/14/2014
Common name Species
Longnose Gar Lepisosteus 0sseus
Gizzard Shad Dorosoma cepedianum
Mexican Stoneroller Campostoma ornatum
Speckled Chub Macrhybopsis aestivalis 18 5 1
Red Shiner Cyprinella lutrensis 109 85 51 74 268
Longnose Dace Rhinichthys cataractae 21 4 1
Chihuahua Shiner Notropis chihuahua 7
Tamaulipas Shiner Notropis braytoni 25 14 59 58
Fatnead Minnow Pimephales promelas 2 1
Common Carp Cyprinus carpio 7 7 2 9
River Carpsucker Carpiodes carpio 1 1 36
Mexican Tetra Astyanax mexicanus 17 12
Blue Catfish Ictalurus furcatus 3 2
Channel Catfish Ictalurus punctatus 1
Flathead Catfish Pylodictis olivaris
Plains Killifish Fundulus kansae 35 80 39
Western Mosquitofish Gambusia affinis 24 8
Bluegill Lepomis macrochirus
Longear Sunfish Lepomis megalotis
Freshwater Drum Aplodinotus grunniens 1
Total Captured 217 178 117 184 392
N Species 9 7 7 10 8
Temperature (C) 19.8 19.1 21.5 21.2 20.9
Dissolved Oxygen
(mg/l)
Conductivity
(umhos/cm) 2974 1140 970 805 837
Salinity (ppt) 1.6 0.6 0.5 0.4 0.4
Shannon (H") 1.48 0.99 1.33 1.45 1.05
Evenness 0.71 0.55 0.74 0.66 0.54



Appendix A (continued).

Rio Grande at
Santa Elena

Terlingua Cr. at
Terlingua Abajo

Boquillas
Overlook

Rio Grande at
RGV Boat
Ramp

Rio Grande at
Santa Elena

Latitude 29°09°54.34” N 29°12'5.70"N 29°11'57.58"N  29° 10°46.67” N  29°09°54.34” N
Longitude 103°36°38.45”W  103°36°00.63”W  102°55'3.37"W  102°57°38.95”W  103°36°38.45”
Date 12/15/2014 12/15/2014 12/16/2014 12/16/2014 4/11/2015
Common name Species
Longnose Gar Lepisosteus osseus 1
Gizzard Shad Dorosoma cepedianum
Mexican Stoneroller Campostoma ornatum
Speckled Chub Macrhybopsis aestivalis 1 4 1
Red Shiner Cyprinella lutrensis 874 76 11 66
Longnose Dace Rhinichthys cataractae 54
Chihuahua Shiner Notropis chihuahua 1
Tamaulipas Shiner Notropis braytoni 61 1 9 58
Fatnead Minnow Pimephales promelas
Common Carp Cyprinus carpio
River Carpsucker Carpiodes carpio 2
Mexican Tetra Astyanax mexicanus 5 5 1
Blue Catfish Ictalurus furcatus
Channel Catfish Ictalurus punctatus
Flathead Catfish Pylodictis olivaris
Plains Killifish Fundulus kansae 22
Western Mosquitofish Gambusia affinis 1
Bluegill Lepomis macrochirus
Longear Sunfish Lepomis megalotis
Freshwater Drum Aplodinotus grunniens
Total Captured 944 99 25 4 182
N Species 7 4 4 2 8
Temperature (C) 15.7 25.2 16 15.5 19.1
Dissolved Oxygen (mg/l) 6.8
Conductivity (umhos/cm) 866 866
Salinity (ppt) 0.6 0.6 0.6 0.6 0.4
Shannon (H") 0.30 0.58 1.05 0.00 1.21
Eveness 0.17 0.53 0.96 0.00 0.62
Water low but
signs of recent
Notes: rains



Appendix A (continued).

Rio Grande at

Terlingua Cr. at Tornillo Cr. Rio Grande at Boquillas Boquillas
Terlingua Abajo mouth RGV Boat Ramp Overlook Overlook
Latitude 29°12'5.70"N 29° 10’ 39” N 29°10°46.67° N 29°11'57.58"N  29°11'57.58"N
Longitude 103°36°00.63”W  102°59°49” W 102°57°38.95” W  102°55'3.37"W  102°55'3.37"W
Date 4/11/2015 4/12/2015 4/12/2015 4/12/2015 6/16/2015
Common name Species
Longnose Gar Lepisosteus 0sseus
Gizzard Shad Dorosoma cepedianum
Mexican Stoneroller Campostoma ornatum
Speckled Chub Macrhybopsis aestivalis 15
Red Shiner Cyprinella lutrensis 33 11 1 19 161
Longnose Dace Rhinichthys cataractae 1 10 7
Chihuahua Shiner Notropis chihuahua 12
Tamaulipas Shiner Notropis braytoni 3 11 115 17
Fatnead Minnow Pimephales promelas
Common Carp Cyprinus carpio 1
River Carpsucker Carpiodes carpio 5 6 1
Mexican Tetra Astyanax mexicanus 1 1 1
Blue Catfish Ictalurus furcatus 1
Channel Catfish Ictalurus punctatus 13
Flathead Catfish Pylodictis olivaris
Plains Killifish Fundulus kansae 11 1
Western Mosquitofish Gambusia affinis 1 1 2 6
Bluegill Lepomis macrochirus
Longear Sunfish Lepomis megalotis
Freshwater Drum Aplodinotus grunniens
Total Captured 61 39 2 152 214
N Species 7 7 2 9 8
Temperature (C) 24.6 24.8 25.7 25.2 28.1
Dissolved Oxygen (mg/l) 7.23 5.6 6.52 6.7 5.74
Conductivity (umhos/cm) 799 1273 1818 1669 1619
Salinity (ppt) 0.6 0.6 0.9 0.8 0.8
Shannon (H") 1.24 1.51 0.69 0.90 0.92
Eveness 0.69 0.85 1.00 0.43 0.47
Tornillo-low
flow. Many Water very high
Notes Intermittent tadpoles Recent rains and muddy



Appendix A (continued).

Rio Grande at
RGV Boat Ramp

Rio Grande at
Santa Elena

Terlingua Creek
at mouth

Terlingua Cr. at
Terlingua Abajo

Terlingua Cr. at
Study Butte

Latitude 29° 10°46.67° N 29°09°54.34” N 29°09°54.35” N 29°12'5.70"N 29°19'36.94"N
Longitude 102°57°38.95” W 103°36°38.45” W  103°36°38.45” W  103°36°00.63”W  103°33'12.95"W
Date 6/16/2015 6/17/2015 6/17/2015 6/17/2015 6/17/2015
Common name Species
Longnose Gar Lepisosteus 0sseus 4
Gizzard Shad Dorosoma cepedianum 1 14
Mexican Stoneroller Campostoma ornatum 2 1
Speckled Chub Macrhybopsis aestivalis 3 15 1
Red Shiner Cyprinella lutrensis 8 59 204 31 42
Longnose Dace Rhinichthys cataractae 2
Chihuahua Shiner Notropis chihuahua 2
Tamaulipas Shiner Notropis braytoni 402 272 30
Fatnead Minnow Pimephales promelas
Common Carp Cyprinus carpio
River Carpsucker Carpiodes carpio 1 36 42
Mexican Tetra Astyanax mexicanus 1 6 1
Blue Catfish Ictalurus furcatus 1
Channel Catfish Ictalurus punctatus 7
Flathead Catfish Pylodictis olivaris 1
Plains Killifish Fundulus kansae 2 13 5
Western Mosquitofish Gambusia affinis
Bluegill Lepomis macrochirus 2
Longear Sunfish Lepomis megalotis
Freshwater Drum Aplodinotus grunniens
Total Captured 19 518 546 79 49
N Species 5 9 10 7 5
Temperature (C) 28.8 26.1 23.8 26.3 28.8
Dissolved Oxygen (mg/l) 5.6 6 7.14 6.5 6.3
Conductivity (umhos/cm) 2178 1395 574 872 634
Salinity (ppt) 1.1 0.7 0.3 0.4 0.3
Shannon (H") 1.18 0.80 1.14 1.27 0.52
Eveness 0.85 0.38 0.52 0.71 0.38
Water very high Slightly murky;
and muddy; 2” Water murky; ~ Water high (> 1m  Slightly murky; flow 0.2m/s -
Notes rain on 6/13/15 current 1.0 m/s) deep) flow 0.2m/s 1.0m/s



Appendix A (continued).

Rio Grande at

Rio Grande at Terlingua Creek  Terlingua Cr. at Tornillo Cr. Boquillas
Santa Elena at mouth Terlingua Abajo mouth Overlook
Latitude 29°09°54.34"N 29°09°54.35” N 29°12'5.70"N 29°10° 39” N 29°11'57.58"N
Longitude 103°36°38.45”W 103°36°38.45”W  103°36°00.63”W  102°59°49”W  102°55'3.37"W
Date 5/19/2016 5/19/2016 5/19/2016 5/20/2016 5/20/2016
Common name Species
Longnose Gar Lepisosteus 0sseus
Gizzard Shad Dorosoma cepedianum
Mexican Stoneroller Campostoma ornatum
Speckled Chub Macrhybopsis aestivalis 3 3
Red Shiner Cyprinella lutrensis 800 34 185 1666 157
Longnose Dace Rhinichthys cataractae 95
Chihuahua Shiner Notropis chihuahua 31
Tamaulipas Shiner Notropis braytoni 32 14 515 218
Fatnead Minnow Pimephales promelas
Common Carp Cyprinus carpio
River Carpsucker Carpiodes carpio 2 18 7 2
Mexican Tetra Astyanax mexicanus 4
Blue Catfish Ictalurus furcatus
Channel Catfish Ictalurus punctatus 1
Flathead Catfish Pylodictis olivaris
Plains Killifish Fundulus kansae 7 2 77
Western Mosquitofish Gambusia affinis 1 22
Bluegill Lepomis macrochirus
Longear Sunfish Lepomis megalotis 1
Freshwater Drum Aplodinotus grunniens
Total Captured 844 54 413 2183 403
N Species 6 4 8 5 7
Temperature (C) 23 25.6 30.2 25 24.4
Dissolved Oxygen (mg/l)
Conductivity (umhos/cm) 1064 442.1 1106 1865 2006
Salinity (ppt) 0.5 0.2 0.5 0.9 1
Shannon (H") 0.25 0.78 1.43 0.55 0.94
Eveness 0.15 0.71 0.74 0.40 0.52
Water clear, River changed
Muddy, medium new gravel bar course since last
Notes flow Water low midstream year



Appendix A (continued).

Rio Grande at

Rio Grande at Terlingua Creek  Terlingua Cr. at Tornillo Cr. Boquillas
Santa Elena at mouth Terlingua Abajo mouth Overlook
Latitude 29°09°54.34” N 29°09°54.35” N 29°12'5.70"N 29°10°39”N  29°11'57.58"N
Longitude 103°36°38.45” W 103°36°38.45” W  103°36°00.63”W  102°59’49” W  102°55'3.37"W
Date 8/9/2016 8/9/2016 8/9/2016 8/10/2016 8/10/2016 Totals
Common name Species Total
Longnose Gar Lepisosteus 0sseus 5
Gizzard Shad Dorosoma cepedianum 15
Mexican Stoneroller Campostoma ornatum 3
Speckled Chub Macrhybopsis aestivalis 12 1 83
Red Shiner Cyprinella lutrensis 10 2 4 1 25 5067
Longnose Dace Rhinichthys cataractae 1 196
Chihuahua Shiner Notropis chihuahua 4 57
Tamaulipas Shiner Notropis braytoni 132 2 36 6 2090
Fatnead Minnow Pimephales promelas 3
Common Carp Cyprinus carpio 26
River Carpsucker Carpiodes carpio 3 2 3 7 175
Mexican Tetra Astyanax mexicanus 8 63
Blue Catfish Ictalurus furcatus 1 1 3 12
Channel Catfish Ictalurus punctatus 4 1 2 29
Flathead Catfish Pylodictis olivaris 1 2 1 5
Plains Killifish Fundulus kansae 6 300
Western Mosquitofish Gambusia affinis 66
Bluegill Lepomis macrochirus 2
Longear Sunfish Lepomis megalotis 1
Freshwater Drum Aplodinotus grunniens 1
Total Captured 163 7 62 4 45 8199
N Species 8 5 8 4 8 21
Temperature (C) 29 29 33.2 28.7 27.1
Dissolved Oxygen (mg/l)
Conductivity
(umhos/cm) 1366 no data 1238 1019 731
Salinity (ppt) 0.6 no data 0.5 0.5 0.3
Shannon (H") 0.76 1.35 1.37 1.04 1.37 1.17
Eveness 0.39 0.98 0.71 0.95 0.71 0.39
Very high  Signs of recent
Only mudhole at Water flowing  water; Tornillo rains, water
Notes Water is very low mouth slowly Cr. in flood very muddy
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