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DISCUSSION 
 
Conditions at Indian Bathtub and Hot Creek 
 
The Indian Bathtub and Hot Creek areas have been greatly impacted in recent years. A 
flood in the summer of 1991 contributed much silt, sand, and gravel to Hot Creek. In 
particular, Indian Bathtub was reduced to less than half its size before the flood 
because of sediment. Available habitat in the immediate vicinity of Indian Bathtub was 
reduced because of this and other sedimentation events (Mladenka 1992). Furthermore, 
springsnail habitat has diminished considerably in recent years because of agriculture- 
related groundwater mining in the area (Berenbrock 1993). As a result of these changes, 
the Indian Bathtub population has been eliminated (Myler and Minshall 1999). Hot 
Creek resurfaces over 450 m from Indian Bathtub. Springsnail populations downstream 
of the bathtub were reduced drastically in Hot Creek (Site 1) in July 1992 (Royer and 
Minshall 1993), but recovered in small numbers (300-400 individuals) in June of 1999 
when the fish exclosures were present. The distance from Indian Bathtub to the Bruneau 
River is approximately 600 m. With the maximum snail movement rate of 1 cm per 
minute this distance could theoretically be traveled in one day. However, movement is 
impeded by the fact that Hot Creek is dry 450 m downstream of Indian Bathtub and 
springsnail movement is slowed when moving upstream against flow. 
 
Other habitat parameters measured at Hot Creek (Site 1) (stream temperature, discharge, 
periphyton chlorophyll-a and biomass, and riparian habitat quality) in 2000 remained fairly 
consistent with data from previous years (at least after sedimentation events in 1991 and 
1992). Elimination of livestock in the area has led to a recovery of riparian vegetation over 
the past few years. 
 
The recolonization of P. bruneauensis in 1999 in Hot Creek demonstrates this springsnail's 
resilience to disturbance. Since Hot Creek is a geothermally heated stream, apparently no 
natural aquatic predators were present historically. Therefore, springsnails probably did not 
evolve in the presence of significant predators and competitors. Tilapia zilla, an exotic fish 
recognizes the springsnails as a food resource both in circumstances with abundant and 
with limiting food supplies. Springsnails were found in a fish exclosure that was built in 
1999. With the removal of the exclosure in June 2000, springsnails were once again 
eliminated from Hot Creek. Anthropogenic disturbances have placed this species in danger 
of possible extinction. The most significant threat to this species remains the reduction of 
available habitat as a result of extensive groundwater mining. This has caused the once 
plentiful rockface habitat near Hot Creek to become virtually eliminated. 
 
 
Conditions at the Rockface Seeps 
 
Springsnail size-distribution, periphyton chlorophyll-a and biomass, water temperature and 
chemistry are with in the range found in previous years. However, springsnail densities at 
Sites 2 and 3 (OS, NS) and rockface flow were among the lowest of the past decade. In 
particular at Site 2 (right seep), densities were such that after the rockface became dry in 
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September, 50 snails could not be found to conduct size distribution analysis. This is the 
first reporting of the right seep rockface becoming dry and an absence of springsnails. The 
rockface was re-wetted in October and springsnails did not recolonize. 
 
The rockface seeps had water temperatures that were consistently lower than those in Hot 
Creek (Site 1) and rarely exceeded the thermal tolerance temperature (35°C) (Mladenka 
1992). However site 3-OS had the highest temperatures ever recorded for the months of 
June through September, exceeding the thermal tolerance temperature. Temperature 
variations clearly affect the P. bruneauensis populations. Average size and growth rates 
were smaller, but densities were greater at the rockface seeps than found in Hot Creek 
during 1990-1992. The rockface sites are probably more suitable for springsnail success 
than Hot Creek (Varricchione and Minshall 1998) because they provide a refuge from 
temperature extremes, predation, and flooding events and provide better habitat for egg-
laying (Myler and Minshall1999). 
 
Although discharge measurements have only been recorded at the rockface seep sites (2, 3-
OS, and 3-NS) for 30 months, it appears that there may be extensive variability, especially 
at Sites 1, 2 and 3-OS. The lowest discharge measurement (June-November) appears to 
coincide with the groundwater extraction for agriculture. Starting in 2000, measurements 
are only being conducted June through October. Some readings may be inconsistent 
because of weirs becoming clogged with sediment and vegetation. However, in 2000, 
weirs were cleared out before measurements were recorded. At Site 2, the weir was not 
collecting all of the flow for the months of September and October. The plastic tarp, which 
collects and directs flows to the weir needs to be replaced. 
 
 

RECOMMENDATIONS 
 
To properly manage P. bruneauensis populations in the Bruneau River drainage, 
the year to year variations in population density and age-class composition of these 
springsnails must be well understood. Mladenka (1992), Taylor (1982), and Fritchman 
(1985) made significant contributions to knowledge of the biology of P. bruneauensis. 
Recent population and habitat monitoring done by Idaho State University (Myler and 
Minshall 1999; Varricchione and Minshall 1997, 1996, 1995a, 1995b; Varricchione et al. 
1998, Royer and Minshall1993; Robinson et al. 1992) have made additional contributions. 
The most pressing question remaining regards the uniqueness of the springsnail 
populations at the different thermal streams and spring flows along the Bruneau River. 
Because of the different temperature regimes and the spatial separation of the populations, 
there is a good probability for the existence of unique gene pools and thus, different 
species or subspecies of the Bruneau Hot-spring springsnail at the various locations within 
the drainage. Experiments such as controlled growth-rate studies and population genetics 
studies would provide insight into whether these populations are closely related or not. 
This insight is needed before experiments or large-scale reintroductions in Hot Creek 
can be performed using P. bruneauensis from other locations. 
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A fish exclosure was built in Hot Creek and springsnails recolonized in low numbers (300-
400) in 1999. The enclosure was removed in June 2000 and no springsnails have been seen 
since. Since Tilapia zilla has been shown to recognize the springsnails as a food source, we 
recommend that they be removed from Hot Creek. Until Tilapia zilla are removed from 
Hot Creek the exclosure should be rebuilt and suitable substrate placed inside. This will 
inhibit Tilapia zilla from feeding on the snails and large stable substrate will help 
recolonization of the springsnails. 
 
The Bruneau Hot-springs Springsnail is dependent upon the thermal aquifer for its 
survival. The spring survey conducted in September 1998 shows that the number of 
thermal springs is rapidly declining (Myler and Minshall 1998). Hot Creek once came in 
contact and wetted several rockfaces in Indian Bathtub and adjacent areas of the Bruneau 
Canyon. The decrease of discharge of this stream and the increase of siltation have 
caused Hot Creek to lose contact with all but one rockface. Also, this is the first year that 
Site 2 (right seep) has been recorded as being dry with no snails. Since these rockfaces 
provide stable habitat for egg-laying, escaping temperature extremes, possible predation, 
and flood events; the current lack of this habitat may be a major reason for the lack of 
recolonization. Weirs should be replaced to ensure consistent monitoring of spring flows, 
which provides useful insight into the status of the local groundwater situation. Further 
studies are needed to determine the rate that springsnails could re-colonize rewetted 
rockfaces and the factors involved. 
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