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2 SpringS DepenDent taxa

We define springs-dependent taxa (SDT) as 
those that require or most often occur in springs 
or springs-supported habitats during one or more 
phases of their life cycles. Some springs types sup-
port endemic (unique) taxa or other SDT, partic-
ularly limnocrene (pool-forming), mound-form-
ing, helocrene (marsh-forming), and gushet 
springs (e.g., Spamer and Bogan 1994, Stevens 
and Meretsky 2008, Stevens and Polhemus 2008, 
Stevens and Bailowitz 2009). For example, several 
endemic subspecies of speckled dace (Rhinichthys 
osculus) and many pupfish (Cyprinodon spp.) are 
SDT, occurring in hillslope or limnocrene springs 
run-out channels, which are springs-supported 
habitats (Minckley 1973; Unmack and Minckley 
2008). Rheocrene (in-channel) springs are some-
what less likely to support endemic or rare SDT 
due to increased flooding disturbance. In addition 
to springs type, several other factors influence 
species richness and the occurrence of SDT at 
springs, including springs habitat area, isola-
tion, and geomorphic complexity (Hallam 2010, 
Schaller 2013).

SDT include a wide array of aquatic springs 
source invertebrate biota. For example, most 
Pyrgulopsis springsnails (Hydrobiidae), many 
elmid riffle beetles, many stoneflies (Plecoptera); 
some freshwater amphipods and isopods, and 
many cyprinodontid pupfish are springs-depen-
dent and live in habitat formed and influenced 
by springs sources. Several plant species are 
restricted to wetland  or mesic habitats influenced 
by springs sources, including Carex specuicola 
(Navajo sedge, Cyperaceae), Flaveria mcdou-
gallii (McDougal’s flaveria, Asteraceae),  Primula 
specuicola (cave-dwelling primrose, Primulaceae). 
More than 170 species of Pyrgulopsis springsnails 
are known from western North America, the 
majority of which occur at the sources of individ-
ual springs, and among which at least 17 are or 

have been considered for listing as endangered 
species. Leopard frogs (Ranidae: Lithobates spp.) 
in the Southwest are commonly found at spring-
fed cienegas, fens, and other helocrene and low 
gradient hillslope springs (Fig. 2–1; Clarkson and 
Rorabaugh 1989). Numerous native fish species 
in the American Southwest are SDT (Beckman 
1952, Minckley 1973, Sublette et al. 1990, Sigler 
and Sigler 1996, Wallace and Zaroban 2013). We 
exclude as SDT those generalist species that occa-
sionally (non-obligatorily) occur in springs-gen-
erated habitats, including non-native crayfish 
and non-native fish. However, some generalist 
taxa occur obligatorily in springs in particular 
regions and such populations will be regarded as 
being conditionally SDT. For example, American 
Dipper (Cinclus mexicanus) nest virtually oblig-
atorily in cool spring-supported streams when 
they nest at low elevations in the arid Southwest 
(Stevens et al. 1997); and northern water shews 
(Sorex palustris) may occur primarily along high 
elevation springfed streams and in wet meadows 
(Hoffmeister 1986).

Fig. 2–1. Northern leopard frog at T-Six Spring 
in the Coconino National Forest, Arizona. Where 
they occur in the US Southwest, northern leopard 
frogs are springs-dependent.
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