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INTRODUCTION 
 

Population monitoring is essential to wildlife management and evaluating a species’ 

conservation status. Natural resource agencies rely on these monitoring programs to facilitate 

state-dependent decision making regarding the management of wild populations. This requires 

managers to develop survey designs and conduct long term monitoring that allow for the 

estimation of abundances, survivorship, and somatic growth rates (Gibbons 1990; Duarte et al. 

2014). The current conservation status of the Western River Cooter (Pseudemys gorzugi) makes 

this species a candidate for a long term monitoring program. P. gorzugi is designated a near 

threatened species under the International Union for Conservation of Nature (IUCN) mainly due 

to habitat degradation and pet trade collection (VanDijk 2011). Moreover, the species is listed as 

threatened in Mexico and New Mexico (NMDGF 2006; SEMARNAT 2010) and a species of 

greatest conservation need in Texas (TPWD 2012), while it is currently awaiting a federal listing 

decision from the United States Fish and Wildlife Service (USFWS; Adkins Giese et al. 2012).  

P. gorzugi are found in the Rio Grande watershed from the lower Rio Grande valley of 

Texas northward to the Big Bend, north of Del Rio, and in the Pecos River drainage of 

northwestern Texas and southeastern New Mexico (Ernst and Lovich 2009). Current research 

suggests P. gorzugi generally prefer sections of river with deep clear pools (Degenhardt et al. 

1996), but the species has also been found in nearby lentic water bodies (Pierce et al. 2016). 

Although P. gorzugi have been found to be locally abundant at a few locations (Dixon 2013), a 

low range-wide population density may be a natural characteristic for this species (Bailey et al. 

2008).  

P. gorzugi is one of the least studied freshwater turtle species in North America. Very 

few studies have assessed the population status and demographic trends of P. gorzugi across its 

range (Ernst and Lovich 2009). In the US, it is believed that this species’ habitat is declining due 

to pollution and human alterations of river flow, such as dam and canal development (Bailey et 

al. 2008). A single, range-wide study carried out over a decade ago found that populations are 

patchy and concentrated in only a few stretches of the Rio Grande and several Pecos tributaries 

(Forstner et al. 2004). Christman and Kamees (2007) studied the distribution of P. gorzugi in 

New Mexico and found the species to occur at 11 of 24 surveyed sites. Genetic surveys suggest 

that P. gorzugi exhibits low genetic diversity (Bailey et al. 2008).  
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We began surveys of P. gorzugi along the Black River in New Mexico in 2016, with a 

goal of establishing a long-term monitoring program. As a part of a Share with Wildlife project, 

we conducted field surveys within a Bureau of Land Management (BLM) owned stretch of the 

Black River and additional sites located downstream. In 2017, we were able to return to these 

sites and conduct a second year of surveys. We expanded our survey area along the lower stretch 

of the river and trapped additional sites not surveyed in 2016. In this report, we focus on the 

results of these 2017 surveys, particularly capture success and food habits of P. gorzugi. 

However, we also compare 2017 surveys to 2016 survey data and include preliminary results on 

annual somatic growth rates and other natural history observations.  

 

METHODS 
 
Sites 
 
All 2017 surveys occurred on the Black River in Eddy County, NM. The majority of sites 

represent the same stretches of the river surveyed in 2016. These include two stretches at the 

upper portion of the Black River, within BLM lands, and three stretches along the lower reaches 

of the Black River, within private properties (Private 1). Stretches within the upper and lower 

reaches of the river are directly adjacent to each other and therefore are combined in analyses to 

an upper and a lower site. BLM site was surveyed from June 2 to June 14. The Private 1 site, 

located downstream from the BLM sites, was surveyed from May 16 to May 22 and July 18 to 

July 22. In addition, we also surveyed two new sites. One site (Private 3) is downstream from 

Private 1 and we surveyed it from August 8 to August 14. The second site is also located within 

private property (Private 2), upstream from Private 1. This site was surveyed August 11 to 

August 15. Cottonwood day use area (CDU) within BLM managed lands and a pond (Pond) on 

private lands were opportunistically surveyed in 2017. 

 
Surveys  
 
Every stretch of the river was trapped with traditional turtle hoop net traps. Traps are 76.2 cm 

diameter, fiberglass, single-throated, wide-mouth hoop nets with a 2.54-cm mesh size and four 

hoops per net (Memphis Net and Twine Co., Memphis, TN). The nets were stretched by 

homemade wooden poles and a floating device was placed inside the trap to prevent downing. 

3 
 



We continued to use fresh shrimp and canned sardines as bait. The bait was placed in non-

consumable containers with drilled holes for scent dispersal. The traps were placed in the river 

with the mouth facing downstream and tied to nearby live vegetation. We checked traps once a 

day and baits were replaced every two days. At five stretches (i.e., two stretches of BLM, two 

stretches of Private 1, and one stretch of Private 3), we placed 50 traps for six days, resulting in 

300 trap days per stretch (Table 1). At two stretches of private land (third stretch of Private 1 and 

one stretch of Private 2), only 20 traps were placed for four days (80 trap days total) due to 

logistical constraints (i.e., trap availability and potential trap theft). We opportunistically 

surveyed turtles at other sections via snorkeling where the water was clear enough (i.e., 

Cottonwood day use area – CDU and Pond).  

 
Table 1. Summary of Western River Cooter (Pseudemys gorzugi) survey sites, dates, and trap 
days on the Black River, Eddy County, New Mexico, from May to August 2017. We also 
include 2016 trap effort for comparison. 
Site No. of stretches/site 2017 Trap Dates 2017 Trap Days 2016 Trap Days 
BLM 2 2 – 14 Jun 600 594 
Private 1 3 15 – 28 May; 18 – 22 Jul 680 874 
Private 2 1 11 – 15 Aug  80 14 
Private 3 1 8 – 14 Aug  300 NA 

 
For all captures, we took standard measurements: carapace length (CL), carapace width 

(CW), plastron length (PL), plastron width (PW), body depth (BD), and weight. Length 

measurements were taken using Haglof® tree calipers and weight measurements were taken 

using Presola® precision scales. Sex was determined using secondary sexual characteristics. 

Adult males have elongated foreclaws and the pre-cloacal portion of the tail lies beyond the edge 

of the carapace (Gibbons and Lovich 1990). Small juvenile turtles were not sexed unless they 

were clearly male. The smallest male captured with obvious secondary sexual characteristics was 

118 mm in carapace length; every turtle smaller than that was considered a juvenile. Turtles were 

marked with at least one of the following methods depending on the size of the turtle: 1. 

Injecting passive integrated transponder (PIT) tags into the body cavity in the anterior inguinal 

region parallel to the spine (Buhlmann and Tuberville 1998; juveniles larger than 65 mm CL and 

adults), 2. Drilling marginal scutes using a portable rotary tool and the numbering system of 

Cagle (1939; adults; Figure 1), and 3. Toe clipping (juveniles smaller than 65 mm CL).  

4 
 



Figure 1. Diagram showing the numbering system used to mark the carapace of hard shelled 
turtles (left) and an example of an actual marked turtle (right). The Western River Cooter 
(Pseudemys gorzugi) on the right is marked #45.

Food Habits

To obtain fecal samples for a P. gorzugi food habits study, we kept all captures for ~8

hours in a shaded area outside or climate-controlled room in clear plastic containers with a small 

amount of water (Figure 2). Before placing the turtles in the labeled containers, each turtle was 

cleaned to remove all sediment or algae that could potentially skew fecal collection results. Lids 

were secured with a partial gap to allow airflow. Turtles were showered with water periodically 

to ensure hydration. Upon defecation, fecal material was strained and placed in sealed Falcon™ 

50mL Conical Centrifuge Tubes containing 95% ethanol for preservation and further analyses. 

Turtles were released at the capture location and containers rinsed with water.
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Figure 2. Western River Cooters (Pseudemys gorzugi) contained in clear plastic bins for fecal 
matter collection during summer 2017 field season.  

 
Fecal samples were taken to a lab at Eastern New Mexico University and analyzed under 

an Amscope SM745 dissecting microscope to determine composition (Zyznar and Urness 1969; 

Piña 2012). Identifying features from fecal vegetative materials include leaf venation patterns, 

trichomes, epidermal cell morphology, and gross structures (Zyznar and Urness 1969; Johnson et 

al. 1983). We also identified invertebrates found within fecal samples to the lowest possible 

taxonomic grouping (BLM 1993). Invertebrates were identified via morphological features of 

indigestible chitinous portions. Fecal matter was prepared using techniques modified from those 

used by Platt et al. (2016). Briefly, fecal sample components were separated into four categories: 

animal, filamentous algae, vegetation, and unknown. We calculated percent occurrence of 

dietary items as the number of fecal samples containing a diet item divided by the total number 

of fecal samples and then multiplied by 100 (Demuth and Buhlmann 1997; Seminoff et al. 2002; 

Platt et al. 2016; Sung et al. 2016). For example, if out of 50 fecal samples, 25 contained 

filamentous algae, percent occurrence of filamentous algae is 50%. Percent occurrence was 

calculated for males, females, and juveniles, separately. We also investigated differences in 

percent occurrence between turtles caught in the upper and lower stretches of the river. 

 
Annual Growth Rates 
 
One of the most important life history traits is growth rate; growth rate can influence other life 

history aspects of an organism, particularly reproductive outputs like clutch and egg size (Rowe 

1997). In turtles, growth rates vary individually, depending on turtle size, age at maturity, sex, 

and environment (Christiansen and Burken 1979; Rowe 1997). Due to differences in growth 
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rates, males mature at a smaller size compared to females, which leads to sexual size dimorphism 

(Frazer et al. 1993; Rowe 1997). Given how understudied P. gorzugi is, growth rate is unknown. 

With our long-term monitoring program, we were able to compile two years of data to estimate 

the rate of growth in both juvenile and adult turtles from 2016 to 2017. We used straight-line 

carapace length (CL) as a measure of growth (Gibbons 1990). Additionally, we compared the 

growth rate between sexes, age classes, and locations (i.e., upper and lower sites). Since we 

assessed the growth rates of captured turtles between 2016 and 2017, we assumed that they were 

measured approximately a year apart. To identify growth rate differences between sexes and age 

classes, we conducted an analysis of variance (ANOVA). Due to small sample sizes when 

comparing growth rates of different age classes between the locations (i.e., upper and lower 

stretches of the river), we applied a slightly different approach for these comparisons. We used 

randomization tests with 10,000 iterations. The P values in these tests represent the proportion of 

trials resulting in growth rate differences as great as or greater than those obtained (Sokal and 

Rohlf 1995). Thus, a small P value means that it is unlikely our results were obtained by random 

chance given the inherent distribution of the data. For all tests, we inferred statistical significance 

at α = 0.05. We conducted statistical analyses using program R 3.4.3 (The R Foundation for 

Statistical Computing, Vienna, Austria). 

 
Photo Identification 
 
Because each captured turtle was photographed (carapace and plastron), we tested the possibility 

of using plastron pattern for individual recognition of P. gorzugi. Specifically, we tested the 

efficiency of using photo-identification software, I3S Pattern+ and WILD-ID. However, since 

this was not originally part of this project, the photos were taken under field conditions and were 

not standardized. This allowed us to additionally test the effect of photo quality on the accuracy 

of the software. We processed all images (i.e., cropping and rotating) for consistency and 

grouped all images into two categories: high-quality and low-quality. Photos were considered 

high-quality if they were taken under good lighting, turtles were clean, and the plastron pattern 

was clear (Figure 3 top). Low-quality photos contained shadows or glare, turtles were muddy, or 

parts of the plastron pattern were covered (Figure 3 bottom). Software ranked results where the 

first rank was the best match. We only used the first five matches for further investigation. We 

were able to know the exact matches before running the program because all turtles larger than 
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65 mm CL were PIT tagged or notched. For juvenile turtles that were toe clipped in cohort, we 

manually inspected images by eye and were able to confirm recaptures. 

 
Figure 3. Examples of Western River Cooter (Pseudemys gorzugi) plastron photos that met 
criteria for the high-quality (top) and low-quality categories (bottom) used to assess efficacy of 
two different photo identification softwares. 
 
RESULTS 
 
Surveys  
 
The 2017 field season resulted in 1660 trap days, where 1280 trap days were conducted at sites 

surveyed in 2016 and 380 traps days were at new locations (Table 1). Capture per unit effort 

(CPUE) varied between sites from 0.14 to 0.35. We caught a total of 393 P. gorzugi via hoop-

nets, including inter and intra year recaptures (Table 2). At BLM sites, we caught 18 recaptures 

from 2016 (27% recapture rate of turtles caught in 2016; Table 2) and marked an additional 147 

turtles. At Private 1, we caught 13 recaptures from 2016 (11% recapture rate) and marked an 

additional 64 turtles. At Private 2 and 3, two new sites, we marked an additional 23 and 75 P. 

gorzugi, respectively. We opportunistically surveyed P. gorzugi via snorkeling where water 

clarity allowed (i.e., CDU and Pond) and caught a total of 23 P. gorzugi (Table 2). To date, we 

have marked a total of 519 P. gorzugi on the Black River and surrounding lentic water bodies 

(i.e., Pond). 
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Table 2. Summary of Western River Cooter (Pseudemys gorzugi) captures on the Black River, 
Eddy County, New Mexico from 2017 and 2016 field seasons. 
Site 2017 Total 

No. Captured1 
2017 Total 
No. Marked 

2016 Total 
No. Marked 

Total No. 
Marked to Date 

Method of 
Capture 

BLM 182 147 67 214 Hoop net/Hand2 

Private 1 95 64 118 182 Hoop net 
Private 2 28 23 1 24 Hoop net 
Private 3 92 75 NA 75 Hoop net 
Cottonwood 12 12 NA 12 Hand 
Pond 11 9 3 12 Hand 
Total 420 330 189 519 NA 
1This number includes inter- and intra-year recaptures; 2Hand captures were opportunistic and only 11 
turtles were caught and marked via this method (4 in 2017 and 7 in 2016). 
 
Food Habits 
 
We obtained 78 fecal samples: 24 from males, 18 from females, and 36 from juveniles. Across 

all sites, vegetation occurred in 95.8% of male, 66.6 % of female, and 86.1 % of juvenile fecal 

samples (Table 3). On a finer scale, we identified netleaf hackberry, cottonwood, willow, and 

salt cedar. Filamentous algae comprised 37.5 % of male, 66.6 % of female, and 8.3 % of juvenile 

fecal samples (Table 3). Among arthropods, Class Insecta was most abundant. Class Insecta was 

found in 87.5 % of male, 50 % of female, and 66.6 % of juvenile fecal samples (Table 3). Within 

Class Insecta, 9 Orders were identified: Hymenoptera, Lepidoptera, Coleoptera, Diptera, 

Hemiptera, Orthoptera, Odonata, Isoptera, and Neuroptera. In addition to the main dietary 

groups, we also observed three Oligochaeta worms, one in a single male sample and two in 

different female samples; one bird feather in a single male sample; one fish vertebra in a single 

female sample; one crustacean part in a single male sample; and two separate samples with pink 

monofilament fishing line. Turtles at the downstream sites consumed notably more filamentous 

algae than turtles at upstream sites (Table 4). The opposite trend was observed for insects, with 

higher frequency of insects in fecal samples at the upstream sites in comparison to downstream 

sites (Table 4). 
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Table 3. Percent occurrence of dietary items in male, female, and juvenile Western River 
Cooter (Pseudemys gorzugi) fecal samples collected in summer of 2017 on the Black River, 
Eddy County, New Mexico. Number of turtles from which a particular dietary item was 
recovered is followed by percent occurrence (%) per age/gender combination in parentheses. 

 
Male (n=24) Female (n=18) Juvenile (n=36)  

Vegetation 23 (95.8)  12 (66.6) 31 (86.1) 
Filamentous Algae 9 (37.5) 12 (66.6) 3 (8.3) 
Class Insecta 21 (87.5) 9 (50) 24 (66.6) 
 
Table 4. Percent occurrence of dietary items in in male, female, and juvenile Western River 
Cooters (Pseudemys gorzugi) at the upstream (BLM) and downstream (Private 1) sites of the 
Black River, Eddy County, New Mexico. Number of turtles from which a particular dietary 
item was recovered is followed by percent occurrence (%)per age/gender/location combination 
in parentheses  

 
Male Female Juvenile 

 Up (n=19) Down (n=5) Up (n=13) Down (n=23) Up (n=13) Down (n=23) 
Vegetation 19 (100) 4 (80) 5 (38.4) 2 (40) 11 (84.6) 20 (86.9) 
Filamentous Algae 4 (21) 5 (100) 8 (61.5) 4 (80) 1 (7.6) 2 (8.6) 
Class Insecta 17 (89.4) 4 (60) 8 (61.5) 1 (20) 11 (84.6) 13 (56.5) 
 
Annual Growth Rates 
 
During summer 2017, we recaptured 32 individuals that were originally marked in 2016. Of 

those, 13 were juveniles, 7 were females, and 12 were males. Straight-line carapace length (CL) 

of the initial captures in 2016 ranged from 44.2 to 114 mm for juveniles, 124 to 173 mm for 

males, and 203 to 255 mm for females. The mean growth rate was 13.91±6.15 mm/year for 

juveniles and 3.05±3.96 mm/year for adults. Furthermore, mean growth rate was 4.08±4.40 

mm/year for males and 1.29±2.43 mm/year for females (Figure 4). Growth rates were not 

significantly different between males and females (P = 0.14; Table 5); however, juvenile growth 

rates were significantly higher in comparison to adults (P < 0.01; Table 6). The growth rates of 

turtles were not significantly different between the two locations (P = 0.32; Table 7). However, 

the growth rate of adults caught in the upper stretch of the Black River was significantly higher 

than the lower stretch sites (P < 0.05), while the growth rate of juveniles was not significantly 

different between these two locations (P = 0.051; Table 8).  
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Figure 4. Box plots comparing growth rates of Western River Cooters (Pseudemys gorzugi), 
measured in straight-line carapace length, between juveniles, males, and females from 2016 to 
2017 along the Black River, Eddy County, New Mexico.

Table 5. Growth rate comparisons of female and male Western River Cooters (Pseudemys 
gorzugi) from 2016 to 2017 along the Black River, Eddy County, New Mexico.

Female Male
N 7 12
2016 CL (mm) 203–255 124–173
Growth rate (mm y-1) 1.29±2.43 4.08±4.40
P-value 0.14

Table 6. Growth rate comparisons of juvenile and adult Western River Cooters (Pseudemys 
gorzugi) from 2016 to 2017 along the Black River, Eddy County, New Mexico.

Juvenile Adult
N 13 19
2016 CL (mm) 44.2–114 124–255
Growth rate (mm y-1) 13.91±6.15 3.05±3.96
P-value <0.01
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Table 7. Growth rate comparisons of Western River Cooters (Pseudemys gorzugi) between the 
upper and lower stretches of the Black River, Eddy County, New Mexico, from 2016 to 2017. 
 Upper Stretch Lower Stretch 
N 18 14 
2016 CL (mm) 46.4–253 44.2–255 
Growth rate (mm y-1) 6.31±5.92 8.94±8.76 
P-value                               0.32 
 

Table 8. Growth rate comparisons of juvenile and adult Western River Cooters (Pseudemys 
gorzugi) between the upper and lower stretches of the Black River, Eddy County, New Mexico, 
from 2016 to 2017. 
 Juvenile Adult 
 Upper Stretch Lower Stretch Upper Stretch Lower Stretch 
N 4 9 14 5 
2016 CL (mm) 46.4–112 44.2–114 124–253 129–255 
Growth rate (mm y-1) 13.92±5.24 13.91±6.81 4.14±4.07 0±1 
P-value 0.051 0.029 
 
Photo Identification 
 
 For high-quality photos, we had 306 initial photos and 62 photos of recaptures. WILD-ID 

resulted in 52 correct matches (83.9%), while I3S Pattern+ resulted in 31 correct matches (50%) 

(Figure 5). Among the low-quality photos, there were 223 initial photos and 44 recaptures. 

WILD-ID resulted in 34 correct matches (77.3%), while I3S Pattern+ resulted in 13 correct 

matches (29.5%) (Figure 5). Additionally, we noticed that the plastron pattern fades as turtles 

grow larger than >110 mm straight-line carapace length (Figure 6). However, fading of the 

pattern did not appear to influence software effectiveness. 
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Figure 5. Comparison between the effectiveness of WILD-ID and I3S Pattern+ for correctly 
matching pairs of high-quality photos (Black) and low-quality photos (Gray). 
 

 

 

 

 

Figure 6. Examples of the change in patterns as Western River Cooters (Pseudemys gorzugi) 
grow larger. These images range from a recently hatched turtle (33.05 mm straight-line 
carapace length) to an adult turtle (~300 mm straight-line carapace length). 
 
Other Natural History Observations 
 
In 2017, we captured a female Pseudemys gorzugi (carapace length = 151 mm) at the CDU site 

that had a fishing line protruding from its mouth and, upon further investigation, a hook could be 

seen in the back of the throat (Figure 7; Waldon et al. 2017). Our observation is the first evidence 

of fish hook ingestion by Pseudemys gorzugi. We also caught a female at the Pond site that 

appeared to have kyphosis, although the individual was not radiographed for confirmation. At 

the same site, on 13 June 2017, we caught a gravid female (carapace length = 265 mm) with the 

largest clutch size reported to date (N = 12; Letter et al. 2017; Figure 8). We observed reticulate 

melanism in 16 out of 128 males caught in 2017. The straight-line carapace length of the 
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smallest melanistic male was 174 mm. However, turtles between 200 and 220 mm CL showed 

the highest proportion of melanistic males (89%).

Figure 7. Photo of a mouth (top) and radiograph (bottom) of Western River Cooter 
(Pseudemys gorzugi) showing ingested fish hook. The turtle was caught at Cottonwood Day 
Use area on the Black River, Eddy County, New Mexico, in July 2017

Figure 8. Radiograph of a gravid Western River Cooter (Pseudemys gorzugi) with 12 eggs 
caught at the Pond site in close proximity to the Black River, Eddy County, New Mexico. This
is the largest clutch size reported for the species to date.
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Other Freshwater Turtle Species 
 
Besides P. gorzugi, we also caught five other species, though in much fewer numbers. 

Specifically, we caught Apalone spinifera, Chelydra serpentina, Chrysemys picta, Kinosternon 

flavescens, and Trachemys scripta. In 2016, we only caught Apalone spinifera and Trachemys 

scripta. Interestingly, one Chelydra serpentina captured at the BLM site had already been 

marked by C. Painter in the year 2000 (NMDGF, unpublished data).  

 
DISCUSSION 
 

In 2017, we continued to see an abundance of P. gorzugi at the same sites sampled in 

2016 and new sites on the Black River, and it is clear the freshwater turtle community in the 

Black River is dominated by this species. We continued to capture turtles of all size/age classes. 

At BLM we had higher capture success than 2016 as we caught 182 turtles, 147 of which were 

new captures, compared to only 67 captures in 2016. At Private 1, we had a lower success rate in 

comparison to 2016: we caught 95 turtles, 64 of which were new captures, in 2017 in comparison 

to 118 turtles in 2016. This change in capture rate at the Private 1 site could be due to survey 

timing. Based on both years of surveys, it appears that mid-March to early-June surveys may 

result in fewer captures than July/August surveys. Importantly, we recaptured 18 turtles at BLM 

and 14 turtles at Private 1 that were marked in 2016. Recapturing turtles that were marked in 

previous survey seasons is promising. With the continuation of these survey efforts for another 

3–4 years, and assuming continuing recapture success, we will be able to derive accurate 

survivorship and population size estimates for juveniles and adults at both stretches of the Black 

River.  

We have not noticed any visible changes to the river at the lower private sites (i.e., 

Private 1), but the BLM portion of the Black River appeared drastically different in comparison 

to the 2016 field season. In 2017, the river at this site was at a markedly lower level, and there 

was an obvious “drought” line on the reeds that was due to a river drop (Figure 9). In addition, 

the water was noticeably more turbid. We currently do not know what effect this has on P. 

gorzugi, but it could have potential influence on food availability. Given that our trapping 

methodology remained the same as in 2016, it is possible that a lack of food resources drove the 

turtles to our traps in 2017.  
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At new survey locations (Private 2 and 3), we marked a total of 98 P. gorzugi 

representing all size and age classes and had some of the highest captures per unit effort: 0.35 

and 0.31 for Private 2 and 3, respectively. Although we trapped the Private 2 site in 2016, we 

conducted only 14 trap days (and caught a single turtle) and therefore considered this a new site 

where we completed 80 trap days in 2017. Of further interest is surveying a larger segment of the 

Black River within Private 3. However, this segment is fairly remote, therefore we may have to 

consider alternate and less labor-intensive surveys, such as visual surveys (Mali et al. in review).  

Diet analyses suggested that P. gorzugi have a more diverse diet than previously thought. 

Pseudemys turtles are generally considered omnivorous as juveniles and herbivorous as adults, 

with ontogenetic shift in diet (Lindeman 2007). Pseudemys gorzugi on the Black River were 

rather opportunistic, showing high frequency of plant, algae, and animal material in the diets of 

all size classes and sexes. This could potentially explain the high success rate in capturing turtles 

in hoop-net traps using fish-based baits (Mirabal et al. in review). Interestingly, we did catch 

several adult P. gorzugi that only had algae in their feces, so it is a little puzzling that even these 

individuals were attracted to our fish-based baits. However, this single sample does not mean 

these individuals were strictly herbivores. Our results could be affected by food availability, 

especially given the lower water levels at the BLM site, and it is of future interest to examine this 

variable in comparison to the diet at both sites. We did find that juvenile fecal samples had the 

highest percent volume of animal material (mean = 26.6%) whereas female fecal samples 

contained a high percentage of filamentous algae (mean = 33.4%). This metric should be 

considered with caution because we do not know the digestibility of animal and plant matter at 

the site and therefore what items may have been fully digested and not detected in our fecal 

samples.  

Capturing and monitoring hatchling and juvenile age classes is challenging for many 

freshwater turtle populations. Although largely unknown, it is generally assumed that hatchling 

turtles have relatively high survivorship rates once they enter the water (Gibbons 1990). 

Interestingly, we continue to capture P. gorzugi of all age/size classes at both upper and lower 

sites on the Black River in stark contrast to Texas populations on the Devils River where juvenile 

turtles are seldom caught (Mali et al. in review). These differences between states have been 

historically observed by Bailey et al. (2008) and Degenhardt et al. (1996) and continue to hold 

true. It is currently unresolved what drives these drastic differences in the structure of P. gorzugi 
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populations in New Mexico and Texas and, given turtle longevity, it may take decades to 

determine how these differences impact population demographics. The Black River system 

should remain of interest for future work, especially as survey continuation will yield new 

information on many ecological aspects of this sensitive species. Apart from estimating 

survivorship of juveniles and adults, we can use these populations to study somatic growth rates, 

age at sexual maturity, habitat partitioning between juveniles and adults, and overall population 

trends over time, especially in relation to river flow alterations. Our preliminary results on 

somatic growth rates show expected results in terms of energy allocation, with significantly 

higher growth rates in juveniles than adult turtles. More importantly, the results do not show 

differences in growth rates between the upper and lower stretches of the river for juvenile turtles, 

but larger sample sizes are needed to infer more meaningful conclusions. 

In 2018, we will continue to monitor all previously surveyed sites, especially BLM and 

Private 1 given that we now have two years of data at these sites. Our efforts aim to expand our 

understanding of P. gorzugi natural history on the Black River. Besides continuing to work on a 

larger, multi-year dataset, in 2018 we will focus on two additional projects: assessment of 

reproductive status of captured females and prevalence of fish hook ingestion of all age/size 

classes. In 2017, we found a female with an ingested fish hook. Discussion with a recreational 

fisherman revealed that this may be a common phenomenon. Steen et al. (2014) found that 0–

33% of turtles contained ingested fish hooks, depending on the species, sex, and age class. 

Moreover, fish hook ingestion can cause population declines and presents a serious threat that is 

often overlooked (Steen et al. 2017). Therefore, assessing this potential threat to P. gorzugi 

should be of interest to natural resources agencies.  
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Figure 9. A side by side comparison of Bureau of Land Management (BLM) portion of the 
Black River in June 2017 (top) and June 2016 (bottom), showing lower water levels in 2017 
and its effects on riparian vegetation.
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