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5-YEAR REVIEW 
Railroad Valley springfish (Crenichthys nevadae)  

 
GENERAL INFORMATION: 
   
Species: Railroad Valley springfish (Crenichthys nevadae)  
Date listed: March 31, 1986 
Critical Habitat: Designated, March 31, 1986 
FR citation(s): USFWS. [U.S. Fish and Wildlife Service] 1986 (51 FR 10857–10865); 
Endangered and Threatened Wildlife and Plants; Determination of Threatened Status and Critical 
Habitat for the Railroad Valley Springfish; March 31, 1986. 
Classification: Threatened 
 
BACKGROUND: 
 
Most recent status review: U.S. Fish and Wildlife Service (Service). 2009. Railroad Valley 
Springfish (Crenichythys nevadae); 5-Year Review: Summary and Evaluation. U.S. Fish and 
Wildlife Service, Nevada Fish and Wildlife Office, Reno, Nevada. August 18, 2009. 36 pp. 
 
FR Notice citation announcing this status review: USFWS 2020 (85 FR 4692); Endangered 
and Threatened Wildlife and Plants; Initiation of 5-Year Status Reviews of 66 Species in 
California and Nevada; January 27, 2020. 
 
ASSESSMENT: 
 
Information acquired since the last status review: 
 
The Reno Fish and Wildlife Office (RFWO) conducted this 5-year review of the status of 
Railroad Valley springfish ((Crenichythys nevadae; RVS). Data for the review was solicited 
from interested parties through a Federal Register notice announcement on January 27, 2020. 
The RFWO also contacted the Nevada Department of Wildlife (NDOW), and the Duckwater 
Shoshone Tribe (Duckwater) to request any data or information to be consider in our review. 
Additionally, we conducted a literature search and a review of information in our files. 
 
New information since the last 5-year review consists primarily of annual monitoring conducted 
by the NDOW and associated monitoring reports. The RFWO received these reports from 
NDOW and collated the information.  
 
Distribution and abundance: 
 
Railroad Valley springfish are extant at all six historically occupied thermal springs, which 
compose their entire designated critical habitat (Figures 1–2). Four of the six springs are located 
at Lockes Wildlife Management Area (LWMA) and two at Duckwater. Annual population 
surveys are conducted by NDOW at the four historically occupied thermal springs at LWMA 
(Big, North, Reynolds, and Hay Corral Spring), and conducts infrequent presence-absence 
surveys at the two refugia populations (Terrace Hot Spring and Hot Creek Canyon). Only two 
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surveys have been conducted at the occupied springs at Duckwater (Big Warm and Little Warm 
Spring) since the last 5-year review in 2009. The need for a standardized survey protocol for the 
Big Warm and Little Warm springs is discussed in the Recommendations for Future Actions 
described below.  
 
Populations have been estimated using annual mark-recapture surveys at the four thermal springs 
located within LWMA have varied since 2005 (Figures 3–6; NDOW 2003–2020). The 
methodology for the calculation of population estimates is described below under Methodology. 
The two refugia populations (Terrace Hot Spring and Hot Creek Canyon), based on presence-
absence surveys, were described as abundant when last surveyed in 2017 and 2019, respectively.  
 
Population estimate methodology 
 
Using two sizes of Gee minnow traps (0.64 cm [0.25 inch] and 0.32 cm [1/8 inch]), NDOW 
trapped RVS for the marking phase and only the larger, 0.64 cm trap for the recapturing phase of 
the survey. All fish captured were measured and counted, and fish greater than or equal to 30 
mm (1.2 inch) were marked with a caudal fin clip and then released. Recaptured fish were 
examined for caudal fin clips, enumerated, and then released.  
 
Population estimates were calculated using Peterson’s estimator: M*C/R (where M = the number 
of fish marked during the marking session, C = the number of fish captured during the recapture 
session, and R = the number of fish recaptured during the recapture session). Confidence 
intervals (95 percent) were calculated by the method recommended in Ricker (1975; as cited in 
NDOW 2020) using the Poisson distribution. 
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Figure 1. Big Spring, Reynolds Spring, Hay Corral Spring, and North Spring at the LWMA. Red circles indicate extent of designated 
critical habitat (Service 2009) 
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Figure 2. Critical habitat map of historically occupied Big Warm and Little Warm springs at Duckwater, critical habitat outlined 
in red (Service 2009) 

 
 

 
Figure 3. Annual population estimates at Big Spring (NDOW 2005–2020) 
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Figure 4. Annual population estimates at North Spring (NDOW 2005–2020) 

 

 
Figure 5. Annual population estimates at Hay Corral Spring (NDOW 2005–2020) 
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Figure 6. Annual population estimates at Hay Corral Spring (NDOW 2005–2020) 

 
 Recovery Criteria: 
 
The Service believes Railroad Valley springfish have a high potential for recovery. However, the 
recovery criteria outlined in the Railroad Valley springfish Recovery Plan (Service 1996) should 
be re-evaluated based on the most recent, best available science. In 1996, when the Recovery 
Plan for this species was written, accurate population estimates for each spring were lacking. The 
Recovery Plan (Service 1996) states that: 
 
“The status information available for each [RVS] population varies from general narrative 
descriptions of abundance based on visual inspections to numerical population estimates based 
on intensive censusing efforts. The available data provide general baseline information on the 
[RVS] populations. However, due to differences in personnel collecting the information, 
sampling techniques used, actual locations sampled, and time of year sampling was conducted, 
these data are not strictly comparable and should not be used to indicate actual population 
status and trends. A standardized methodology is needed to monitor future population status and 
trends.” 
 
Due to a lack of accurate scientific data to determine population estimates for each spring, the 
existing recovery criteria provided population benchmarks developed with inconsistent scientific 
data, the Service believes the 1996 Recovery Plan should be re-assessed with input from all 
interested parties to develop new recovery criteria. New recovery benchmarks should be based 
on current threats to the species and the three conservation biology principles of resiliency, 
redundancy, and representation (collectively known as the three R’s, [Smith et. al 2018]). The 
table below outlines the recovery criteria outlined in the 1996 Recovery Plan, whether they were 
achieved by the 2009 5-year review, and the status as of this writing. 
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Table 1. Recovery criteria, 2009 status, and 2021 status 

Delisting Criteria Criteria still 
valid? 2009 Status 2021 Status 

1. All six historical spring 
habitats are permanently 
protected from adverse 
modifications through 
conservation agreements, 
easements, or fee title 
acquisitions. 

Yes Partially 
achieved 

The status of the species remains as 
described in Service (2009). Historical 
spring populations have protections 
through free-title acquisitions and Safe 
Harbor Agreements but groundwater 
development in the valley and 
adjacent valleys could decrease or 
eliminate groundwater on which these 
spring systems depend.  

2. At least 21,000 adult 
Railroad Valley springfish 
are present among the six 
springs, with each 
population containing at 
least 1,000 adults and 
documented annual 
reproduction and 
recruitment for 5 
consecutive years.  

No Not achieved 

The Service believes this criterion 
may not be achievable or appropriate 
because 1,000 individuals may exceed 
the carrying capacity of some springs. 
At this time, Reynolds Springs is the 
only population considered to have the 
potential for supporting this number of 
RVS for 5 consecutive years (Figure 
1, NDOW 2009–2020). The two 
Duckwater populations lack sufficient 
population data to determine if this 
criterion is being met, is achievable or 
appropriate. Further discussion 
regarding the development of a 
standardized monitoring protocol is 
needed. While there is no direct 
mention of recruitment in NDOW’s 
field reports, it is assumed to occur 
due to RVS lifespan of three to five 
years (Service 1996).  

3. (Optional Criteria) 
Existing introduced 
populations should be 
maintained as refugia. 

Yes Achieved 

Based on recent surveys, NDOW has 
described the refugia populations at 
Terrace Hot Spring (2017) and Hot 
Creek (2019) as abundant. 

 
 
Translocation Efforts: 
 
The translocation of RVS from Little Warm Spring to Big Warm Spring has been ongoing since 
2013. The RVS Recovery Implementation Team intends to work with the Duckwater-Shoshone 
Tribe to conduct additional translocations to augment RVS within the Big Warm Spring system. 
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Habitat Improvement Projects: 
 
Elaeagnus angustifolia (Russian olive) removal and other vegetation management actions have 
been ongoing at LWMA. These actions have benefitted the springs and outflows, and overall 
quantity of habitat available for RVS, as Russian olive can choke out native plants and affect the 
natural hydrology of riparian systems. The continuation of Russian olive removal projects will 
help improve spring and lacustrine habitat for RVS. 
 
Threats: 
 
Invasive aquatic species removal: 
 
The Duckwater Shoshone tribe has an annual program to remove non-native shortfin mollies 
(Poecilia mexicana). The trapping and removal of mollies reduces resource competition and may 
lead to RVS population increases. Additionally, the reduction in mollies will reduce the need for 
future RVS translocations from Little Warm Spring to Big Warm Spring. 
 
Groundwater withdrawal: 
 
On August 9, 2021, RFWO, Bureau of Land Management (BLM), and NDOW filed protests on 
40 water rights applications associated with a proposed project to extract lithium brine from a 
groundwater aquifer in Railroad Valley. Initial investigations suggest the targeted water source is 
connected to thermal springs and habitat for RVS. Terrace Hot Spring and the four thermal 
springs within LWMA, are managed by BLM and NDOW, respectively. The RFWO’s primary 
basis for the protests are concerns that the proposed lithium brine mining and reinjection may 
negatively impact water quality and water quantity, key primary biological features required for 
RVS persistence (Service 2021; Appendix A). As the Department of Interior prioritizes the 
development of renewable energy resources, threats to RVS related to groundwater use will 
persist. 
 
Oil and gas extraction:  
 
The BLM’s Tonopah Resource Management Plan (RMP; BLM 1994) and RFWO’s associated 
Programmatic Biological Opinion (BO; Service 1994) addresses land management in and 
adjacent to Railroad Valley. Both documents rely on certain assumptions, including designation 
of the Railroad Valley Area of Critical Environmental Concern and project-specific ESA 
consultations to ensure protections of resources from oil and gas production activities. However, 
the RMP and BO are outdated and do not account for impacts from recent expansion of oil and 
gas leasing activity near RVS habitat. In addition, these documents do not analyze potential 
impacts on water quality and quantity from modern drilling techniques such as directional 
drilling and hydraulic fracturing. From July 1, 2011 to January 1, 2021, the BLM Tonopah field 
office has authorized approximately 40,650 acres in oil and gas leases (CBD 2021).  
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Conclusion: 
 
After reviewing the best available scientific information, the RFWO concludes that the listing 
status for RVS as a threatened species remains valid and supported. The evaluation of threats 
affecting the species under the factors in section 4(a)(1) of the Endangered Species Act and 
analysis of the status of the species in our Railroad Valley springfish (Crenichythys nevadae)  
5-Year Review: Summary and Evaluation (Service 2009), remain an accurate reflection of the 
species’ current status. 
 
RECOMMENDATIONS FOR FUTURE ACTIONS: 
 
Reassess Recovery Criteria:  
 
The RFWO and recovery partners are considering the need to re-evaluate the recovery criteria 
outlined in the Recovery Plan (Service 1996) based on updated available science. These spring 
systems are not identical in morphology, therefore the carrying capacity will vary and population 
benchmarks required for recovery should represent each individual population. Developing 
benchmarks based on current threats to the species, the three R’s (resiliency, redundancy, and 
representation), and the best available science will accurately represent the recovery potential for 
RVS.  
 
Develop Standardized Monitoring Protocols: 
 
Since the last five-year review (2009), there have only been two population surveys on the two 
springs at Duckwater (Big Warm Spring and Little Warm Spring), both occurring at Little Warm 
Spring (NDOW 2009–2020). The development and implementation of a standardized monitoring 
protocol at Big Warm and Little Warm Spring would provide the valuable population data 
required for meeting current recovery criteria. 
 
Continue RVS Translocation and Mollie Removal: 
 
The translocation of RVS from Little Warm Spring to Big Warm Spring has been ongoing since 
2013. This should continue as an effort to extirpate the population of non-native shortfin mollies 
that also occupy Big Warm Spring. If these transfers continue, RVS may eventually outcompete 
and extirpate the mollie population. Additionally, the Duckwater-Shoshone tribe has an annual 
mollie removal program. The trapping and removal of mollies reduces resource competition and 
may contribute to RVS population increases. 
 
Implement Habitat Improvement Projects:  
 
Continue Russian olive management: 
 
Control projects to manage Russian olive trees in RVS habitat should continue. Exploring and 
implementing additional opportunities to manage invasive vegetation at occupied may also 
improve habitat for RVS. 
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Access road development: 
 
The existing access road into LWMA bisects habitat for RVS. Abandoning and reclaiming this 
access road would decrease disturbance to the open-water habitat area of Big Spring. The 
Service and NDOW should collaborate to fund and implement this project. 

Big Spring outflow management: 
 
The population in Big Spring at LWMA has benefited from the development of the large, 
shallow open-water habitat in the lower outflow channel. This is currently the largest Railroad 
Valley springfish population and may continue to be so in the future. Stabilizing the outflow 
channel and water delivery efficiency will improve long-term stability of this population.  
 
 
Lead Field Supervisor, Fish and Wildlife Service 
 
Approve _________________________________________ Date _________      
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