COASTAL TAILED FROG
Ascaphus truei
Original1 prepared by Agi Mallory

Species Information

copper bar or triangle between the eyes and snout,
with green undertones (Metter 1964).

Taxonomy

Tadpoles are roughly 11 mm in length upon
hatching, and can reach up to 65 mm long prior to
Phylogenetic studies have determined that tailed
metamorphosis (Brown 1990). They possess a wide
frogs belong in their own monotypic family,
flattened oral disc modified into a suction mouth for
Ascaphidae (Green et al. 1989; Jamieson et al. 1993).
clinging to rocks in swift currents and grazing
Recent phylogeographic analysis has determined that
periphyton (Metter 1964, 1967; Nussbaum et al.
coastal and inland assemblages of the tailed frog are
1983), a ventrally flattened body, and a laterally
sufficiently divergent as to warrant designation as
compressed tail bordered by a low dorsal fin. They
two distinct species: Ascaphus truei (coastal) and
are black or light brownish-grey, often with fine
Ascaphus montanus (Rocky Mountain) (Ritland et al.
black speckling; lighter flecks may or may not be
2000; Nielson et al. 2001). The divergence of coastal
present (L.A. Dupuis, pers. comm.). The tadpoles
and inland populations is likely attributable to
usually possess a white dot (ocellus) on the tip of the
isolation in refugia in response to the rise of the
tail and often have a distinct copper-coloured bar or
Cascade Mountains during the late Miocene to early
triangle between the eyes and snout. Hatchlings lack
Pliocene (Nielson et al. 2001).
pigmentation, and are most easily characterized by
The Coastal Tailed Frog and Rocky Mountain Tailed the large, conspicuous yolk sac in the abdomen.
Frog are the only members of the family Ascaphidae
Distribution
and are considered the most primitive frogs in the
world, representing the basal lineage of the anurans
Global
(Nielson et al. 2001).
The Coastal Tailed Frog occurs from northwestern
California to Portland Canal and Nass River, north
Description
of Prince Rupert, British Columbia throughout the
Tailed frogs have unique morphological adaptations temperate Coast Mountains (Corkran and Thoms
to life in fast-flowing mountain streams. They are
1996; Dupuis and Bunnell 1997).
the only frog species in North America that breed in
British Columbia
cold mountain streams. Adults and juveniles are
small (2.2–5.1 cm) with a large head, a vertical pupil, In British Columbia, the Coastal Tailed Frog is
and broad and flattened outer hind toes. They lack
restricted to cool permanent mountain streams
tympana (ear membranes) and the ability to vocalwithin the windward and leeward drainages of the
ize, presumably adaptations to the constant sound of Coast Mountains. The distribution extends from the
rushing water. The species is commonly known as
Lower Mainland in the Fraser Basin to Portland
the tailed frog because males have a short, conical
Canal and the Nass River on the north coast (Dupuis
“tail” with which to inseminate females. Adults have and Bunnell 1997; Dupuis et al. 2000). Occurrences
a grainy skin that can vary in colour from tan, to
become scattered and tadpole densities decrease
chocolate brown, to olive green (Metter 1964; L.A.
Dupuis, pers. comm.); fine black speckling generally
1 Volume 1 account prepared by L. Dupuis.
occurs on paler individuals. There is often a distinct
1
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north of latitude 54° N. The most westerly occurrences are from islands on the mid- and northern
coast of British Columbia, and from Namu and
Boswell Inlet in the Hecate Lowlands (Dupuis et al.
2000). The most easterly occurrences are from the
Cayoosh Ranges between Pemberton and Lillooet,
Cathedral Provincial Park, south of Princeton, and
Penticton (Dupuis et al. 2000; Gyug 2000). In the
eastern portion of its range, cold creek temperatures
limit distribution (Dupuis and Friele 2003).
Forest regions and districts
Coast: Campbell River (mainland), Chilliwack,
North Coast, North Island (mainland),
Squamish, Sunshine Coast
Northern Interior: Kalum, Skeena Stikine
Southern Interior: Cascades, Okanagan Shuswap
(Penticton)
Ecoprovinces and ecosections
COM: CPR, EPR, HEL, KIM, KIR, NAM, NPR,
NWC, OUF, SBR, SPR
GED: FRL, GEL
SOI: HOR, LPR, OKR, PAR, SCR, STU
Biogeoclimatic units
AT:
p
CWH: dm, ds1, ds2, ms1, ms2, vh1, vh2, vm, vm1,
vm2, wm, ws1, ws2, xm1
ESSF: dc2, mw, wv, xc
ICH: mc2
IDF: dk2, ww, xh1
MH: mm1, mm2
MS: dm2
Broad ecosystem units
CB, CR, FS, RR, RS, SM, SR, YB
CH, CW, FR, HS, MF – on south-facing slopes only
AV, RR, WR, (SS in IDFdk2, IDFww)
SF (into MSdm2 in OKR, STU)
Elevation
From sea level to 2140 m
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Life History
Diet and foraging behaviour
Adults and juveniles forage primarily at night along
the creek on a variety of items, including spiders and
other terrestrial arthropods such as ticks, mites,
collembolans (snow fleas), and various insects as
well as snails (Metter 1964). Unlike most frogs and
toads, tailed frogs do not have their tongue attached
at the front of their mouth and therefore lack the
ability to flip it out to catch prey (Green and
Campbell 1984).
Tailed frog tadpoles are primary consumers that feed
largely on diatoms that they scrape from submerged
rocks (Metter 1964; Bury and Corn 1988). Other
components of their diet include conifer pollen and
small quantities of filamentous algae. In some
streams, tailed frog tadpoles may function as the
dominant herbivore (Lamberti et al. 1992).

Reproduction
Tailed frogs are the longest lived anuran species (15–
20 years), and have the longest larval period and
longest time to sexual maturity of all North American
frogs (Brown 1975, 1989). They reach sexual maturity
at 8 or 9 years of age (Daugherty and Sheldon 1982).
Courtship takes place in the water in early fall
(September–October). Tailed frogs are among the
few frog species worldwide with internal fertilization
(Green and Campbell 1984). The sperm stays viable
in the female’s oviducts until egg laying in June or
early July. Each female produces a double strand of
44–85 colourless, pea-sized eggs that she attaches to
the underside of a large rock or bolder in the stream
in late summer (Metter 1964; Nussbaum et al. 1983).
Although eggs are difficult to find, previous studies
have shown that eggs are generally found close to
headwaters (Brown 1975; Adams 1993).
The embryos emerge approximately 6 weeks after
the eggs are deposited. They feed on a yolk sac which
sustains them through the winter in the natal pool
until their suctorial mouth is fully developed, after
which they become more mobile (Metter 1964;
Brown 1975). The tadpole stage lasts between 2 to
4 years prior to metamorphosis (Metter 1964;
Brown 1990). However, 1-year larval cycles have
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been observed for the Coastal Tailed Frog in
northern California (Wallace and Diller 1998).
Variation in the age at metamorphosis appears to
reflect differences in climatic conditions throughout
the species range (Bury and Adams 1999).

Merritt area found only adult males or immature
females on streams without larvae during
September, which indicates that adult females are
less likely to disperse during the breeding season
(Gyug 2000).

Home range

Some evidence shows that newly metamorphosed
tailed frogs represent the life history stage that
migrates farthest away from the stream. Preliminary
results from movement studies in the Squamish area
found newly metamorphosed tailed frogs 100 m
from the nearest stream during the fall (Wahbe et al.
2000). Bury and Corn (1987, 1988) also captured
numerous recently metamorphosed tailed frogs in
pitfall traps set in forested stands, in the fall.

Home range is not known. A study on age-specific
movement patterns of Rocky Mountain Tailed Frogs
found that adults remain closely associated with
their natal stream throughout their lives, often not
moving more than 20 m per year and between years
(Daugherty and Sheldon 1982). In the Coast Range,
adults have been reported several hundred metres
from a stream’s edge during wet weather (Bury and
Corn 1988; Dupuis et al. 1995; Gomez and Anthony
1996; Wahbe et al. 2000). Climatic conditions likely
favourable for tailed frogs (e.g., high humidity,
extended periods of rain) along the coast may enable
adults to occupy larger home ranges or move longer
distances.

Movements and dispersal
Data on movement and dispersal of Coastal Tailed
Frogs for all life history stages are limited. Tadpoles
are relatively sedentary but movements of up to
65 m have been recorded in old-growth streams in
the Squamish area (Wahbe 1996). Given that eggs
are generally deposited in the headwaters near the
source of the stream (Brown 1975; Adams 1993),
larval movement is thought to be primarily downstream (Wahbe et al. 2000). Tadpoles can be either
nocturnal or diurnal, and may alter their behaviour
to avoid detection by predators such as the Coast
Giant Salamander (Feminella and Hawkins 1994).
Adults generally remain close to stream banks, and
may move upstream either for refuge during the
summer months or to lay eggs. A recent study in the
Chilliwack Valley found Coastal Tailed Frogs in
mature forests primarily within 5 m of the streamside, with a maximum distance of 45 m (Matsuda
2001). This study showed that, in clearcut sites, a
higher proportion of frogs were caught at distances
>45 m away, suggesting that frogs move beyond
riparian zones in disturbed habitats when climatic
conditions are favourable. A recent study in the
4

Habitat
Structural stage
6: mature forest (100–140 years)
7: old forest (>140 years)

Important habitats and habitat features
The presence of intrusive or metamorphic bedrock
formations, moderate annual rainfall with a relatively high proportion of it occurring during the
summer, and watersheds with low or moderate
previous levels of harvest appear to be large-scale
regional features in predicting the presence of
Ascaphus (Wilkins and Peterson 2000).
Terrestrial
Little work has been done on post-metamorphic and
adult habitat associations. Coastal Tailed Frogs are
more prone to desiccation than most anuran species
due to their dependence on vascularized skin for
respiration (Claussen 1973b).
Forested riparian areas can benefit tailed frog larvae
by moderating stream and ambient temperatures.
Forested buffers also help to maintain bank stability
and channel characteristics (Kelsey 1995; Dupuis
and Friele 1996; Dupuis and Steventon 1999).
Aquatic
The Coastal Tailed Frog inhabits mountain streams
with step-pool morphologies, and overall gradients
that are not too low or excessively steep (Dupuis
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et al. 2000). Larvae typically occur in creeks draining
basins <50 km2 but abundance is greatest in basins
<10 km2 (Dupuis and Friele 2003). Step-pools of
cool, permanent streams adjacent to old forest with
significant understorey are most suitable for this
species. The species will also inhabit pool-riffle
habitats characteristic of Coast Giant Salamander
and fish-bearing streams.
Due to a long larval development period, tadpoles
require stable perennial streams. Stable mountain
streams are characterized by regularly spaced pools
and interlocked cobble/boulder (or wood) steps that
withstand moderate floods and sediment pulses
(Chin 1998). Creeks composed of coarse substrates
(boulders and large cobbles) and granodiorite
bedrock that breaks down into coarse rock may
maintain a higher density of tadpoles (Dupuis and
Friele 1996; Diller and Wallace 1999). Coarse
substrates allow for interstitial spaces that can serve
as egg-laying and over-wintering sites, and cover in
the event of flooding or small bedload movements.
This is critical as tailed frogs have been shown to be
negatively associated with the amount of fine
sediments in streams (Bull and Carter 1996; Welsh
and Ollivier 1998; Dupuis and Steventon 1999).
Tadpoles prefer smooth-surfaced substrates with a
minimum diameter of 55 mm (Altig and Brodie
1972). Clear water is critical to allow for light
penetration which stimulates algal growth, and also
to minimize sedimentation which fills the interstitial
spaces and results in scouring of periphyton from
rocks. Tadpoles prefer rocks in turbulent water, and
require interstitial spaces between rocks for both
forage and cover (Altig and Brodie 1972). Juveniles
and adults forage along the stream channel and in
the riparian area and require riparian vegetation,
boulders, and coarse woody debris for cover.
The creeks must remain cool throughout the
summer as the species has a narrow temperature
tolerance. However, at the northern limit of their
range cold temperatures (<6°C) are considered
limiting. The eggs require temperatures of 5–18°C to
survive (Brown 1975). Stream temperatures and

5

food resources during the growing season are
probably the most important environmental
variables influencing tadpole growth (Brown 1990).

Conservation and
Management
Status
The Coastal Tailed Frog is on the provincial Blue List
in British Columbia. It is designated as a species of
Special Concern in Canada (COSEWIC 2002).
Summary of ABI status in BC and adjacent
jurisdictions (NatureServe Explorer 2002)
BC

CA

OR

WA

Canada

Global

S3S4

S2S3

S3

S4

N3N4

G4

Trends
Population trends
The Coastal Tailed Frog is moderately widespread
and locally common. Populations are remarkably
discrete within streams. There is no estimated
population size for the Coastal Tailed Frog in British
Columbia. A recent study showed that Coastal Tailed
Frogs occurred in 40–60% of creeks surveyed on the
coast of British Columbia, but only 10% near the
northern limit of the range (Dupuis et al. 2000).

Habitat trends
Headwater streams have historically been viewed as
less important than salmonid streams, and have
received little or no protection in British Columbia.
Suitable habitat for the Coastal Tailed Frog is
declining in British Columbia, particularly in areas
that have been clearcut at higher elevations.
According to Environment Canada’s status report,
about 75% of the tailed frog’s habitat in British
Columbia has been at least partially developed
(Environment Canada 2001).
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Threats
Population threats
Factors that contribute to the vulnerability of
Coastal Tailed Frog populations include its specialized habitat requirements, long larval period,
potentially limited dispersal capabilities, low
reproductive rates, and low tolerance of warm
temperatures. Tadpoles are vulnerable to local
extirpations or population declines from massive
bedload (boulders, logs, and debris) movements in
the creeks. Survival to the adult stage appears to be
particularly low in second-growth forests, which are
predominant in its range.

Habitat threats
Coastal Tailed Frogs are habitat specialists and occur
only in suitable mountain streams. Due to these
specialized habitat requirements, the Coastal Tailed
Frog is vulnerable to habitat loss and alteration
associated with logging. Logging impacts include
stream exposure (e.g., Holtby 1988), increased
sedimentation (e.g., Beschta 1978; Reid and Dunne
1984), bank erosion (e.g., Beschta 1978), and windfall, as well as reduced summer flow rates and
increased peak discharges (Jones and Grant 1996).
Sedimentation fills the spaces between rocks,
reducing the availability of refuge sites used to
escape floods, bedload movements, predation, and
warm temperatures. Large-scale habitat disturbance,
loss, and fragmentation through road building and
timber harvesting are also likely to be detrimental to
the species.
Livestock grazing may impact stream habitats where
livestock grazing occurs.

Some populations occur in provincial parks and
ecological reserves, such as Cypress Provincial Park,
Pinecone Burke Provincial Park, Cathedral
Provincial Park, Mount Elphinstone, Garibaldi
Provincial Park, and the Kitlope Heritage
Conservancy.
The results based code may provide protection
through the establishment of old growth management areas (OGMAs), provided these overlap with
known sites or suitable habitat. In addition, riparian
management guidelines provide a measure of
protection for riparian habitats, particularly for
streams with game fish. However, since most populations of the Coastal Tailed Frog are found in small
streams without fish, they are not protected by FRPA
riparian management recommendations. These
recommendations do not recommend retention of a
riparian reserve zone on small streams where “game”
fish are not present. However, they do recommend
that forest practices in management zones adjacent
to streams classified as S4–S6 (small fish or non fish
bearing) be planned and implemented to meet
riparian objectives. These objectives can include
retaining sufficient vegetation to provide shade,
reduce microclimatic changes, maintain bank
stability and, where specified, may include objectives
for wildlife, fish habitat, channel stability, and
downstream water quality.
Finally, some additional protection of Coastal Tailed
Frog habitat may come through the creation of
special resource management zones (SRMZs) and
protected areas for other species, such as the
Spotted Owl, and Grizzly Bear.

Identified Wildlife Provisions

Legal Protection and Habitat
Conservation

Sustainable resource management and
planning recommendations

The Coastal Tailed Frog is protected, in that it
cannot be killed, collected or held in captivity
without special permits, under the provincial
Wildlife Act. If salmonid habitat exists downstream,
some level of protection may be provided through
the Fisheries Act.

In landscapes or portions of landscapes documented
to contain tailed frog populations, consider the
following recommendations:
 Establish OGMAs to protect known tailed frog
occurrences and suitable riparian habitats (see
“Important habitats and habitat features”).
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 Maximize connectivity of riparian habitats.
Wherever possible, increase retention on streams
classified as S5 or S6.
 Maintain water quality and flow characteristics
(i.e., timing and quantity).
 Minimize use of chemical applications
(e.g., dust-palliative polymer stabilizers and soil
binders that can be sprayed within ditch lines).
 Avoid cross-stream yarding on suitable streams.

mature or old forest, sites with the greatest potential
to establish and maintain mature forest connectivity,
sites closest to the headwaters, or sites with high
density of tadpoles. In general, WHAs should be
established in watersheds with low or moderate levels
of historical harvest and on several streams/stream
reaches in a drainage to ensure that at least one will
maintain a viable subpopulation (Sutherland 2000).

General wildlife measures

Wildlife habitat area
Goal
Maintain important streams and suitable breeding
areas.
Feature
Establish WHAs on important streams and breeding
areas. These streams/stream reaches are generally
characterized by (1) presence of tadpoles, (2) yearround flow (perennial streams or gullies), (3) intermediate gradient (to allow formation of step-pool
morphology), (4) coarse substrates, (5) stable
channel beds, and (6) forest cover.
Size
Approximately 20 ha but will depend on site-specific
factors including the number and length of stream
reach included. Larger WHAs may be appropriate in
watersheds with unstable terrain (class IV or V), or
when WHAs are established to capture strategic
metapopulations.
Design
A WHA should include at least two streams or
stream reaches (e.g., S5 or S6) with evidence of
presence of tailed frogs. The boundaries of a WHA
should be designed to maintain stream conditions
(substrate, temperature, macro-invertebrate, and
algae communities). The WHA should include a
30 m core area and 20 m management zone on
both sides or larger in areas of unstable terrain or to
capture strategic metapopulations. Where slopes
exceed 60%, the WHA should extend to the top of
the inner gorge.

Goals
1. Maintain clean and stable cobble/boulder gravel
substrates, natural step-pool channel
morphology, stream temperatures within
tolerance limits.
2. Maintain microclimatic, hydrological, and
sedimentation regimes to (1) limit the frequency
of occurrence of extreme discharge events,
(2) limit the mortality rate of tailed frogs during
floods, and (3) meet foraging and dispersal
requirements of the adults and metamorphs.
3. Maintain riparian forest.
4. Maintain important structural elements
(e.g., coarse woody debris).
5. Maintain water quality and naturally dispersed
water flows.
6. Minimize risk of windthrow.
Measures
Access
• Minimize roads or stream crossings within the
core area. When roads are determined to be
necessary, minimize length and construct narrow
roads to minimize site disturbance and reduce
groundwater interception in the cutslope; use
sediment-control measures in cut-and-fill slopes
(e.g., grass-seeding, armouring ditch lines, and
culvert outfalls); deactivate roads but minimize
digging and disturbance to adjacent roadside
habitat; minimize site disturbance during
harvesting, especially in terrain polygons with
high sediment transfer potential to natal streams;
and fall and yard away from, or bridging, all
other stream channels (ephemeral or perennial)
within the WHA, to reduce channel disturbance
and slash loading.

Where several streams with these characteristics
occur, priority should be given to sites adjacent to
7
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•

Where stream crossings are required, ensure the
type of crossing structure and any associated
roads are designed and installed in a way that
minimizes impacts to tailed frog instream and
riparian habitats. Use temporary clear span
bridges where practicable.

Harvesting and silviculture
• Do not harvest in the core area. Use partial
harvesting systems in the management zone that
maintain 70% basal area with the appropriate
structure necessary to achieve the goals of the
GWM.
• Where management zones exceed 20 m, develop
a management plan that is consistent with the
goals of the GWM.
• No salvage should be carried out.
• Avoid cross-stream yarding.
• Do not use chemical applications (e.g., dustpalliative polymer stabilizers and soil binders that
can be sprayed within ditch lines).
Pesticides
• Do not use pesticides.
Range
• Where livestock grazing occurs, follow recommended target conditions for range use in stream
riparian areas. Fencing may be required by the
statutory decision maker to ahcieve goals.

Additional Management
Considerations
Wherever possible and practicable, augment
management zone using wildlife tree retention areas.
Manage stream reaches adjacent to WHA according
to riparian management recommendations.
Prevent fish introductions and rechannelization of
areas supporting tailed frog populations.
Maintain slash-free headwater creeks and forested
riparian buffers, especially within fragmented areas.

Information Needs
1. Age-specific movement and dispersal patterns
and home range.
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2. Demographic responses of Coastal Tailed Frogs
to habitat change (e.g., age-class distribution,
reproductive success, movement, and dispersal).
3. Opportunity to use variable retention and partial
harvesting without degrading habitat suitability.

Cross References
Coastal Giant Salamander, Marbled Murrelet, Pacific
Water Shrew
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