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Abstract
In the summers 1995 1998, \\'e sampled 168 streams ( 1.7l4 m of randoml) selected I m bandt to deternine dislribution and
abundance ol slream amphibjans in Olynpic Nalional Park. $'ashingron. Welbundsixnests (two in one stream) ol the lailcd fiog.

compared ro only lwoncsts wjth clutch sizes reporGd carlier for coastal regions. Thisrcprcsenls only one nest per 286 n searchcd

and one nest per 34 streams sampled. Tailed fiogs occurrcd only in 9,1(607.) ofthe streams and. for these waters, we lbund onc

ncst per l7l In searched or onc nest per 20 streams sanpled. The numbers ofeggs fbr lour masscs (x =,18.1. rarge,l0 55) were

lo$ bur one s ingle srrand in a tlfth nesr had 96 eggs. One nest with 1 E5 egg s likeL] represenled comnrunal egg deposition. Current

clidence indicares a geographjc trend with yearly clutchcs of relatively few eggs in coanal lailed tiogs compared to biennial
nesting with larger clulchcs for inland populations in thc Rock,v MounlaiDs.

lntroduction

Tailed frogs (Ascapias trael) are endemic to the
Pacific Northwest and the only species in the
Ascaphidae, which may be a sister group to all
other anurans (Ford and Cannatella 1993, Jamieson
et al. 1993). They range fiom Brit ish Columbia
to western Montana and southward to nofhem
Califomia. and occur from sea level to 2100 m.
Tailed frogs frequent cool. fast flowing streams
that are pemanent, and they have several adap-
tations for strcam lile (Bury 1988, Welsh 1990).

Female tailed frogs deposit eggs in mid-sum-
mer and attach strings of eggs to the undersides
of rocky substrate. Tailed frog eggs are the larg-
est of any North American fiog and are slow to
develop, averaging 6 wk to hatching (Brown 1975,
1989). Hatchlings may remain in the nest area
for several months and may not emerge until spring.
Most larvae metamorphose after 2-3 yr (Metter
1967), but may take up to 4 yr in high elevation,
northern locales (Brown 1990) or only 1 yr in
coastal areas liom central Oregon to no(hern
California (Wallace and Diller 1998, Bury and
Adams 1999).

Most tailed frogs have small clutch sizes of
only 45-60 eggs (Brown 1990). Metter (1967)
counted ovarian eggs in l5 populations of tailed
f rogs  and l i run t l  cons idcrab le  v r r ia t ion  in  egg
numbers between populations (x = ,+4.0 7,1.6) but
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no notable geographic pattem. However, there is
some disparity in the literature on clutch sizes in
coastal populations (Metter 1967, Adams 1993).
Our objectives were to describe the clutch sizcs
ofthis species in the wild and to better define nest
ing areas in coastal habitats. We also compare
results to other portions of its geographic range.

Materials and Methods

In the summers 1995-1998. we conducted sur-
veys to determine distribution and abundance of
stream amphibians in Olympic National Park
(ONP) in northwestem washington. Peaks rjse
to 2,865 m elevation and the terrain is steep. To
gain access to ONB we used the existing network
of trails and a few roads that mostly were paral
lel to the mainrivers or large tributaries. We hiked
(or occasionally drove) along transects and re-
corded all streams with tlowing water that inter
sected our path and then randol y selected one-
third to one-half of these sfeams for intensive
search.

We sampled I 68 sheams based on a new melhod
(modified from Bury and Com 1991, Adams and
Bury in press): l0 belts (each I-m long and vari-
able in width to span the stream) were randomly
selected along a 100-m section of water We lo-
cated surveys at least 30 m above trail and road
crossings. We also revisited some streams, and
the total length ofwaters searched was 1,714 m.
Most sampling consisted of hrming over moveable
objects such as cobble and woody debris, and then
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lmmediately replacing objects ar their original
position. We caught anphibians that drifted down-
steam into dipnetsorwire screens. We used r "light

touch" that did not dislodge embedded cover ob-
jects to minimize disturbance in the National Park.

Results

We found six nests of the tailedfiog in fivc streams
in lbur ONP watersheds (Tablc 1). This repre-
sents one nest per 34 sfeams sampled (37. ofthe
streams.) and one ncst per 286 m searched. We
fbund adult tailed frogs present in only 94 (607.)
ofthe selected streams and, for thesc wate6, there
was one nest per 20 streams (570 of streams) and
one nest per 171 m of stream sampled.

We discovercd three of the nests on the nofth
side of ONP in 1996: two in small tributaries of
the Nofih Fork Soleduck River and one in a tribu
tary of the Elwha River The other three nesrs were
found on the drier east side of the Park in sum-
mer 1998: one in the Skokornish drainage and
two nests 7 m apart in a creek flowing into the
Dosewallips River. All nests had eggs congealed
into a nass, except for the Skokomish nest that
had 96 ncwly deposited eggs srill in a rosary-like
string and attached at one end to the underside of
a rock (the loose end flowed into the dipnet when
the rock was turned). Numbers of eggs for four
ONP masses were low (x = 48.3, range 40 55),
except for the Skokomish nest (96 eggs). We also
found one nest with I 82 eggs in a tributary of the
Nor th  Fork  Sn leJuck  R iver  lT rb le  1 , .

Discussion

Only about a dozen nests of this species have been
fbund in the wild. including five nests ftom coastal
or Coast Range areas. Two of the nests reported

fbr the Olympic Peninsula. Washington, lacked
counts ofegg numbers (Gaige l920). Adams (1993)
fbund two nests (one with countable eggs) and
he reported counts frcm another nest from coastal
Oregon. Thus, there were only two natural nests
u ith clutch .izes Lnown for couslal arer\ prior lo
our surveys.

Current evidence indicatcs a possible geo-
graphic trend in clutch sizes. The five ONP nest.s
we tbund had relatively few eggs (x = 57.8, range
40 96). The nest we found with 96 eggs is a record
high for a coastal fcmale. On the east side of the
Olympic Peninsula, Washington, Gaige (1920)
fbund 35 and,19 eggs inside two t'emales whereas
Noble and Putnam (1931) induced ovularion in
flve females and the counts were low (i = 36.6).
Metter ( 1967) dissected seven females from Mar}/'s
Peak in the Oregon Coast Range and the clutch
sizes were moderately low (- = ,19.3, range 39-
6 I ). Adams ( 1 993 ) reported counts for two of three
nests from ooastal Oregon sfeams: 38 eggs, and
60 (27 well-developed eggs plus 33 small hatch
lings in one nest). These 21 rccords for coastal
populations haye relatively few eggs (x = 47.2
eggs per clutch).

Inland populations liom the Cascade Moun-
tains appear to have about 10 more eggs perclutch
than thc records fuom coastal arcas. Metter (l967)
dissected 49 gravid females and mean number of
eggs in populations varied little from 56.0 (range
4l 85) to 57.9 (range 44-98). Brown (1975) in-
duced ovulation in 22 females and they yielded a
mean of 58.8 eggs (range 37-82).

Farther inland, populations from eastem Wash-
ington to westem Montala in the Rocky Moun-
tains have higher counts. Franz (1970) reported
nests of 64 and 86 eggs from the wild in western
Montana. Metter (1964) dissected 20 ripe females

'IABI-E 
L Location and habilat data for tailcd liog nests from Olympic National Park. Washinglon. Abbre|iarions tbr major

watershedsi NFS = North Fork Soleduckr ELW = Etwha; SKO = Skokoirishr DOS = Doservallirs. Rock size was
bngest lengrh. width. and deprh.

ELW

Dale found
Number of eggs
Rock size (cm)

En!ironment
Watcl ('C)

Elevation (m)

Gradien! (7.)

3 1  J u l 9 6
55

l9x l5 r8 .5
Riffle
1 1 . 0
6:18

6 Aug 96
182

100x50x20
Pool
8 .5
6,10
25

l5 Aug 96
52

55i15
Pool
1 1 . 0
519

8 Jul 98
96

l5i | ,lx5
Ritrle
10 .0
tt22
t1

4 Aug 98 .l Aug 98
40 :16

I lx9x1.5 35x19x14
Pool Pool
'7.0 

1.0
6 1 0  6 1 0
2 1  7 1

,120 Bury et al.



from eastem Washington and northern ldaho, and
they had high counts (x = 68 eggs. range 50 85).
Metter (1967) dissected 58 animals tiom seven
inland sites and valucs were again high (x = -63.5
eggs. range 33-97). Fenale tailed frogs in the
Rocky Mountains appear to have about | 8 more
eggs per clutch than those from coastal sites.

Metter (1964) suggested that tailed frogs ovi-
posit every year in coastal areas and every other
yearinland. Iftrue, tailed frogs would likely have
yearly clutches of smaller numbers in coastal
populations compared to biennial nesting with
larger clutches for inland areas. Numbers of eggs
from dissection of females or induccd ovulation
likely is more accurate than counts in the wild
bccau\e  ta i led  f rog .  nc : l  in  . . rs , .u t l ing  . t re i rm.
where fast cunents could u ash eggs away. Giant
salamanders (genns Di@rytodon) prey on lar-
val tailed frogs (Metter 1963), and may also ear
tailed frog eggs. On the otherhand, it is notknown
i l  fe rna les  Jepo. i t  a l lo l  the i r  eegs  r l  one l ime.  so
that counts of cggs tiom wild nests remaln lm-
portant data.

Tuo ins l i rnce .  o [  commtrna i  nes t ing  l ] Ie  nou
known in tailed frogs. Brown (1975) found 123
eggs and 20 lemales under one rock near Mount
Blker. Warhington. We found one ne\r (ont:rin-
ing 182 eggs.In ONP, we fbund lburnests in pools
of streams and the other two were in riffles. Nests
q'ere under cobble or large rocks, but these var-
ied widcly (Table 1). Most of the nests were not
under the l?rgest rock oI boulder we moved in
streams.

Literature Cited
Adams. !1. J. I 991. Sumner nests of the triled fiog (Ar..?rrr

trr.i) iioln dle Oregon Coast Range. Nonhwestern
Natural is t  7,1:15 18.

Adams. M. J.. and R. B. Bury. /" P,".'r. The endenic head-
$alcr strealr amphibians of rhe Pacilic Nofthwest:
Assocjations \\'ilh cnvironmenhl gndients in a large
lbrcsted prescrvc. J. Clobal Ecology and Biogeogra
ph,v.

Bro\\'n. H. A. 1975. Temperature and the development of the
lailed tiog. A.r..rpl,r/i rrr.i. Conparative Biochemis-
try and Physiolog) 50A:397 -105.

Bro$ n. H. A. 191j9. De! elopmental anatom] of ihe tailed fiog
(Ar..ryhr rnrei): a prinidve fiog with ldrge eggs and
slor  dcvelopmcnl .  Joumal o l  Zoology 217i525 537.

Bro\\'n. H. A. 1990. Niorphological variation and agc class
determination ir overwinterjng tadpolcs ofthe tailcd
frog. A r..rpr,l rr&ei. Joumal of1-oology 220rl7l 184.

tsur!. R. B. 1988. Habitat rclationships and ccological im
portancc of amphibians and repliles. Pages 61 761,1
K I  Ra(d( l (  /cdi lur , .  Srrcxnr. iJ< mun:, i ( I r (  r :  r i -

Olympic National Park. one of the largest
undisturbed areas in the Pacific Northwest, lacks
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ber harvest (see Corn and Bury 1989, Dil ler
and Wallace 1999, Wahbe and Bunnell 2001)
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tats. Nests of tailed frogs are likely scarce in the
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ders; (2) occasional communal nesting (i.e., con
cantration ofeggs in a few sites that may easily
escapc detection); and (3) lack of extensive
searches. Deeper excavation of substrate of stream
bottoms may be required to reveal more nests
in the wild. Further rcsearch is needed to bet
rc r  dc  l ine  rhe  L  lu tch  s ize .  and nesr ing  requ i re -
ments of tailed frogs.

Acknowledgements

We thank Don J. Major and Michael J. Adams
for their reviews of this paper Personnel of Olympic
National Park provided logistic support and in-
fbrmation, especially Cat Hoffman, Patti Happe.
and B[uce Moorhcad (retired). The Natural Re
source Presenation Program of the National Park
Sen ice and the USGS suppoded the study. Re
search was conducted with scientific pennits fiom
the Animal Care and Use Committee at Oregon
State University, Washington Depafiment of Wild-
l ife, and Olympic National Park.

parian wildliie and 1brenry interactions. Universit!
of Washington. lnnilule of Forest Resources. Contd-
bution 59. Scatilc. \\'ashington.

Bury. R. B.. and M.J. Adanrs. 1999. VariatioD in age at meta-
morphosis across a latitLrdinal gradicnl lbr lhe tailed
ftog. Ascaplas truei. Herpetologica 55:283 291.

Bur]'. R. 8.. and P S. Com. 1991. Sampling melhods for
amphibiansin streanrsin thc Pacific Norlhlresl. USDA
Forest Sen ice. General Technjcal Rcpofl PNW CTR-
275. Pacific Northwest Research Station. Pordand,
Oregon.

Com. P S. ,  and R. B.  Bury.  1989. Logging in westcm (Jr

cgon: rcsponses of headwater habitats and stream
amphiblans. Forcn Ecology and N{anagement 29:l-
1 9 .

Dilicr. L. V. .rnd R. L. \\'allace. 1999. Disiribution and habi
tat of,4r..rprrr- /rr€i in slreams on Danaged. I'oung
growth forests in north coastal Calilbmia. Journal of
Herpetolog!  33:71 79.

Ford, L. S.. and D. C. Cannatella. j 993. Thc maior cl.tdes of
frogs. Herpetological Monographs 7:9,1 117.

Nests ofTailed Frogs 421



Franz. R. 1970. Egg developmenr oi the hiled liog under
natural condilions. Bullctin ol lhc Maryland Hcrpc
tological  Society 6:27-30.

Gaige. H. T. 1920. ObservatioDs uponhabirs ofAs.dpirr tr./.rcr
Stejneger. Occasional Papcrs of thlr Muscum of Zo
ology. University ofMichigan 8.1.

Jamieson. B. G. M., M. S. Y Lee, and K. Long. 1993. Ultra-
siructure ofthe spefmatozoon ofthe internally fertil-
izing lrog Ascdphus truei (Ascaphidae: Anura: Am-
phibia)  wi th phl logeDer ic considerat ions.
Hcrpctologica :19 r5 2 65.

\ , let ter .  D.  E.  1963. Stomach conrents of  ldaho larval
Dicat ptotlan. Capeia 1963:435-:136.

llerter. D. E. 196,1. A morphological and ecological com
parison of two populations ol thc lailcd frog. A.r..rpftxr
, .&,  i  SleJneper Cope;a a6l : l8 l  lq5

Metter. D. E. 1967. Variation ir the ribbed frog /,1.d/l&.! rruei
Slcjncgcr. Copeia 1968r634-6,19.

Received ll December 2000
Accepted for publication 19 April 2001

Noble. C. K. and P C. ft tnam. 1931. Obsenauons on the
life history of Ar.drrnrr rrrcr Stejneger. Copeia
1 9 3 1 r 9 7  1 0 1 .

Wdnbe. T. R., and F. L. Bunnell. 2001. Preiiminary observa
tions on movcments of lailed tiog ladpoles (A.!. dpftlr
rr.rdi) in streams through harvested and natural for
ests. Nofthwest Science 75:77-83.

\\hllacc. R. L.. and L. V. Diller 1998. Lengd of the ldrval
cycle of A\&phus ttueiin coastal strcams ofthcRed
wood region, northern Califomia. Joumal of Herpc
lology 3 2:,10,1-+09.

Welsh. H. H., Jr. 1990- Relictual amphibians and old growth
lbresls. ConservationBiology 4:309-319.

Welsh, H. H., Jr.. and L. A. Ollivjer 1998. Stream amphib
ians as indicators of ecosystem stress: a case study
lion Calilbmia's redwoods. Ecological Applications
8 : l  l l 8  I 1 3 2 .

,122 Bury et al.


