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Amphibians, due to their highly permeable
skin and egg membranes, are generally considered osmotically challenged animals and, thus,
highly sensitive to brackish and saline environments (Shoemaker and Nagy 1977; Duellman
and Trueb 1994). Due to their intolerance of salt
water, amphibians have long been mostly
discounted from occurring in areas directly
influenced by the ocean (Darwin 1872), and
notes of salamanders in these habitats are rare
(Neill 1958).
On 14 May 2012, we observed a larval
Dicamptodon tenebrosus (Coastal Giant Salamander) in the tidal area of Hunter Creek, Curry
County, Oregon (UTM Zone 10, 382898.3E,
4693923.4N, WGS84), 177 m from the Pacific
Ocean. The animal was active, appeared in good
body condition, and had a snout-vent length of
5.5 cm and a total length of 9.7 cm (Fig 1A). We
found the salamander in a shallow sand and
rock pool on the edge of the stream (,30 cm
deep), with a salinity of 1.0 ppt. Freshwater is
generally ,0.5 ppt; brackish water is 0.5 to
20 ppt; sea-water typically averages 35 ppt
(Boaden and Seed 1985). We measured salinities
of up to 1.4 ppt in this area on other days, and
these concentrations have been found to be
detrimental to caudate amphibian embryonic
and larval survival and development (Hopkins
and others 2013a, 2013b, 2014). The water
temperature at the time of our observation was
14.26C. This area of the stream is devoid of
riparian and aquatic vegetation, except for some
algae growing on the rocks, and is essentially on
a sandy and rocky beach (Fig. 1B, 1C).
Affected dramatically by the tides, the water
level of this habitat changes by almost 1.0 m
between high and low tides (Fig. 1B, 1C). A dead
sea-star (Forcipulatida, Pisaster spp.) was located
a few meters away from the salamander. This
habitat is also affected by coastal storm events,
which sometimes lead to sea-water washing
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ZOË M HOPKINS

through this area (Fig. 1D). As we only found
1 individual D. tenebrosus in the tidal area of this
stream, it is possible that these storm events may
prevent a larger population from inhabiting this
habitat due to temporarily increased salinity
beyond this species’ tolerance level, or simply
because the lack of vegetation and cover in this
habitat renders it unsuitable. It is also possible
that this individual may have been washed
downstream due to spring flooding, and may be
sensitive to increased salinity levels, as was found
for Ambystoma gracile (Northwestern Salamander)
in British Columbia, where larvae were found
dead or dying in a tidal area with presumably
increased salinity (Carl 1949). The D. tenebrosus
that we found in the tidal area did not, however,
appear to be dead or dying, and may have been
more salt-tolerant than the individuals observed
by Carl (1949). Ferguson (1956) also found 1 larval
D. tenebrosus approximately 20 m from the edge
of the high tide area of a coastal stream in Lincoln
County, Oregon, but salinity was not measured.
To the best of our knowledge, salinity tolerance in
D. tenebrosus has not yet been experimentally
determined, and more work clearly needs to be
done to determine tidal habitat utilization and
salt tolerance in this species.
Although reports of salamanders in tidal
habitats in the Pacific Northwest are rare,
Ferguson (1956) found Taricha granulosa (Roughskinned Newts) in the tidal area of a stream in
southern Oregon, and we also found a large
breeding group (over 60 individuals) of this
species in the same tidal area as the Dicamptodon
we observed (Hopkins and Hopkins, pers. obs.).
Batrachoseps relictus (Relictual Slender Salamanders) were reported on a beach in California
(Moss Landing, Monterey County) under driftwood near the tide line (Licht and others 1975;
B Bury, pers. comm.), as was B. pacificus (Channel
Islands Slender Salamander) in the Channel
Islands (Hansen and others 2005). Batrachoseps
relictus was experimentally determined to be
physiologically adapted to the increased salinity
in this habitat (Licht and others 1975).
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FIGURE 1. Larval Dicamptodon tenebrosus (A) and tidal habitat (B, C) where the individual was observed on
the southern Oregon coast, 177 m from the Pacific Ocean. Algae visible on rocks and bridge (B, C) show change
in water level with tides in this habitat (photos taken at low tide). The distinctive large rock formation
approximately 77 m from where the salamander was found (visible in C), photographed immediately after
a storm event in September 2011 (D), where sea-water washed up into the habitat where the Dicamptodon was
found (white oceanic foam visible). Photograph in D was taken by Rose Muenker, used with permission; all
other photos by GRH.

Our observation appears to be the first
indication of possible salt tolerance and tidal
habitat utilization in the genus Dicamptodon.
Other amphibians found in tidal and brackish
coastal areas in the Pacific Northwest include
Pseudacris regilla (Pacific Tree-frog; Murray
1955; Roberts 1970; Weick 1980; Smith and Reis
1997), and Rana draytonii (California Red-legged
Frog; Smith and Reis 1997). Anaxyrus boreas
(Western Toad) were also found frequenting
beaches in Benicia, California (Solano County)
and even jumping into the sea (Storer 1925). All
of these observations indicate that salt tolerance
in amphibians may not be as rare as has been
previously assumed, and the presence of these
animals in tidal and estuarine habitats should
not be discounted. We urge more attention to
elucidate possible salt tolerance and local

adaptation to these habitats in D. tenebrosus
and other species in the Pacific Northwest.
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