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A BIOLOGICAY: SURVEY OF REDYOOD CREFRK, MUIR WOUDX
NATIONAL : CNUL{EAT, MILL VALLEY, CALIFOENIA

Introduvetion

The material for this report was collected from a fizid stwdy
of Redwoecd Creek on the morning oi September 14, 1954, The purpose
of this survey was to identify the various forms of aniial life
occuring in the water and also to include any natural history notes
of those species collected which I have in my perzonal files. With
the permission and encouragemenit of Mr, William H. Gibbs, the
superintendent and the assistvance of Mr. Tawson H. Brainerd, park
ranger the survey vas completed while I was employed as a sessonal
park ranger (naturalist) for the U.S. National F¥ark Service.

J
Egquipment 2nd methods

The main types of collecting equipment consisted of a blue nylen
dress making net material suspended between two 3 ft. hand poles
and a2 dip netv made of 3 inch cotton webbing with a handle. A hand
sieve and also a small piece of wire mesh wa2s used.

The fish were collected by holding thk» nylon net at en angls
in the water while another person walked downstrean herdirz the {igh
over the net; in this manuer the net could be lifted suickly and
capture the fish. This manner ef fish collecting was best in wakar
at least 6 inches deep. The dip n=t was used to captors the cray-
fish. The hand sieve ond piece of wire were used for Soiraping in
the mud for poscible lamprcy young.

Conclusions

The mcst dominant feature of Redwood Creek are the pomrlalicns
of silver salmon and stecelhead trout. After the first rainfall
in the fall of the year, silver salmon adults =zrrive for suvowning
purposes in the creek; and a few weeks latecr steslhead tront will
errive for spawning. We can eXpect to find zenlping here and a
nossibility of either sea lamprey or brook lumprey mresent, but
vecausa ol the drying ol this creck in certain years lamopreys may
be absent. Ho specimens of either sculpins or lemprey young were
collected.

"The occurrence of crayfish scens to te throughout the crcek arca
ecpecially in the deeper pools. Hature crayfich were collected
and a few preserved.

The lack of amphibians is partiy understood since most of the
salamanders which occur in this region spend the sypring in the
crzek. for reproductive purposes and live most cof tueir 1i<e on
land. %The yellow-legged frog was the only emphibian collected.

No attempt was made to ecllect the various forms of inscct life
of the creck but a notation would shovw water stridors, whirlipisg
bectles, caddis-fly ceses wita larvae, gnat larvac also praseny,
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/ Silver Salmon (mesrhimehus kisntel Walbaum

Common Names: Silver Salmon, Cohn, or Silverside

Descriviion: Adults_meristic characters ¢ill rakers 22 (13-2y),
lateral line scales 131 (1» —ljFﬂ anal fin 14 (12-16)
pylorxic ceca 50-8C. Adlnafe pre ;nnt' maxillary extend:

posterior to eye; sup —nrﬂopnrclv present; bravnchio-
stegals 10-20; cc.vical teeth on jaws: teeth on vomer,
palatines and tonrmue; scales snall 14 or more from the
lateral line to chﬁal insertion; acceszosy soale
present. Obligue angled anal fin. Soa-Fforn brisht
silvery over sides and Welly shadingz into cark h]un
on the back and head. Vn“y little mpotting alonr the
sides above the lateral line and ncne in the tail,
Iridescence in tail region very heavy and covering 4he
outline of the fin rays. Tail definitely concave almosi
approaching an acute angle. Gun of mouth white cdged
in black. Hnﬂwnlny—form both mexes possess dark red
sides with a bright red colorlng in the oelly region.
The head and ta2il appear greenish and blends in with
the ceoloring in the sides. (Steelhead have a faint
red line coloring the laterzl line region ancé the i
wide distribution of small black spots on the back
and tail separates it from the silver salmon). Silvar
salmon adults are hard to hold by the tail. '
Yourr silvers Aside froi the reneral aeriatic charac-
ters descrived Ior the adults the fingerlings anovear
A to be orangenich. The parr marks if present ere long
‘ and narrov their widitkh not exceceding the width of theis
/ interspaces. The first few rays of the annl fin very
’ Jlong, extending beyond the insertion of ihs losct rays
2 of the fin. The first rays of the anal fin and thoze
of the dorsal fin edged in white,

Distribution: Monterey Bay north to the Bering See. ©
Japmn northward into the Bering Sea. In
‘ along the East Co“ut, South Cbrolln" 1105
Also introduced into Prance, England, i
Zeeland. Found geuorally betwpnn 15° is
40° latittade, and salinity %5 y.p.th,.
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Hahitat: Kot usually az 1003Lt ed with larpe river sys? 0% found in
.small creeks, OShaded creeks with trees =2leng the barks
providing hiding pleces for the ;Ln"ﬁrlnngs. Creal: bad
6-8 ft. wide, watar choked with leaves (esvecially ton
oak) giving the water a brownish color. Fools 6 . vid

8~12 incnes aeep. Tolerate water up to 70° I, during th
summer pezriod. During the cold winter and high wat:r soelk
shallows and quiet waters.
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Silver Salmon Onicorhymehus Kitsuten Walbaum

[

Rerroduecticn:

.

Lp2vning rvn salmon are anadromcus meaning they spaw
in fresh water and live part of their life in sals
water, Certain streems have specific ranes, like 18
months in fresh water and 18 months in salt water to
cemplete their life cyele. In small streams the adu
arrive carly in the Tall and wait less than o week
before Spawvning. They Spawn in the lover reaches of
a stream nnt seeking its source. In the State of
Viashinzton gt the EBonnieville Dam fish ladders silve
salmon run siarts azound liny 1st. and ends irn Dec.
Jlst. with a peak around Sept. lst.. 1In Fuget Sound
area the run startz arouna May lst., end ends by Nov.
30th. with a peak around Oct. lst.. 'Phe first to
arrive and the nost in nweber are the males and then
the females arrive. Usually two runs in a stream,
peak of early foll run small fish 4-6 lbs, and a lat:
run in the winter atout 1C--24 1bs. As soon as the
fall rains have filled the streams and eleared the
accumulated leaves out and also opened the routh of
the stream for the edults fo enter, syavming will
take place.

Spawnine takes place along with ¢ falling water Temne
ature; ror Cedar River near Seattle, YWach. adults
were SCc<n spawning in water about 40° F.. The femnlc
apvears bigaser thon the male and in cross scetion it
is round compared to the V shape of the male's belly.
In spavming, the Temole digs a hcle with her tail in
the gravel 4o deposit the C£Es; the male spawns his
milt in the water along side of tle female. She de--
posits her egss in grouns of 200-200 egas at a time
in the depression while massaging her ovelly on the
gravel to help extrude the eges. Fertilization takee
place in a few zeconds. The spent eges bersin to ab-
sorb water as they settle inlthe deoression v oy th
female. The female moves Unsirean digging in the
gravel to form another depression znd at the asme ¢in
covering the former Spawned eggs with gravel. ‘aier
absorption of the c£gs continue up to cne hour whichk
Leaves the egps turgid and tightly packed in the Qra-
vel. The female repeats this spawning procedure
until her eggs are spent. An average female silver
salmon has about 3,000 ef5s.  The same or another ma
may continue to spawn with her,

&g develomment tales place 1 - 2ft, in .the gravel
Tor about 120 days depending upon the temperature ang
other fzeteors. Hotehing taices place in tie gravel
and the young Iry witih their yollk-zuc remuin lhere
until the yolik-zac is absorbed. Then the Iry work




Silver Salmon Oncoriyrenuy disuteh Walbaun

Reoroducticn: themselves up through the gravel upon eamerging
begin to rfeed. For Silver salmon that spavn in the
middle of November their youns will emerge from the
gravel around the first of April.
Development of young proceeds through the spring and
summer. In the fall the Tingarlings seek the shal-
lows especizlly among the roots of trees along the -
banks ¢f the siream. Their Tirst winter is sovent
in the streem and in the following spring with rig-
Ing water temperatures they go to sea. MNost of the
salmon remain in the ocean throughovt a2 year and a
half but a few males may come dack to the sane
strean the same year that they left. These Tisn
are called "Jack salmon" by sportsmen 2hd are act—q7
ually precocious males which are inTertile. )
Life soan The silver Salmon spawns when it ig 3 years
old. They die shortly after Svawning as is true for
ell salmons. The salmon dies because 1) the physio-
logy of the kidneys can no Jongar function in salt
vater after their stay in I{resh water for spawning,
2) the digestive glands have been utilized for food
by the body during the Spavning period and are no
longer capable of resuming their normal body furnc-
tions,3) spavmning colors for the czas a2nd body color-
ing are derived from the body muscle which is also
utilized fof food, 4) fatizue occurs after spavning
activities are completed ending in death., The actunl
cause for death is unknown, buzg probably a combinn-
. tion factors some of which have been mentioned leads
/ to death,
Homing instinect for the stream in which the finger-
. lings had left to enter the ocean jan't clearly
understood. The ndults return %0 their original
Svream but may by-passz the exnct giream if environ-
mental conditions in neighoring sireaws are similar.
The adults definitely do return to the soame arcea
from which they left as fingerlings 1% years before.-

Food: Adults feed on schools of herring, sardiries, and sand-lance
and other small fishes, squid and an assortment of cerusta-
ceans. The fingerlings feed on all kinds of insect larvee
and adults available, a few snails and some detritus.

Collection: Numerous silver salmon Tingerlings were obaerved in
Redwood treeck on Sepi. 14, 1954, Our best location for
netting the fingerlings was wndaer the 2nd bridge from
the main gate. All the fish collected appeared in fine
condition 16 specimens were feasured from the tip of the
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//, Silver Salmon Ouncorhynchus xisutch Walbaum

Collection: snout to the tip of the tail (total length). The
- following measurements were recorded:

4.7 cm 6.2 cm

5.4 6.2

5.5 6.6

g.g g'g Average length 6.0 cm
5.9 6.8

6‘2 609

6.2 6.9 -

Silver salmon fingerlings were observed throughout
the length of Redwood Creek in Muir Woods,

Reference: Lecture notes, School of Fisheries, Univ. of Wash.,
Unpublished field notes, K.W. May.

Future Studies: It would be of interest to accumulate scime specific
information atout the silver salmon run present in Redviecd Creal:,
Of special interest the following studieaz are reqonmended znd out-
lined:
1. Record the first and last day that zdult salaon were
observed in the creek, .
2. Determine if there are tvo diatinet silver salmon
runs in the creek or net by pericdically counting
i the salmon in the water and noting their size,
3. Record carcasges of Spawned salmon aleng %the banks ek

! the creek by length and weight measurements,

; 1 4. Determine the Success or failure of Spavining by cut-
ting the female.carcasses open to note percentzge of
eges in the ovarian fold. Females with all ihe eLES
intact is an indication that they vere deloyed in
malting their Spavning run.

5. A feuw measures of fish management to encourase the
continual return of salmon to Redwood Creek 1) avoid
walking in water Over known areas vhere fizh have
Spavned in order to brevent damage %o e57s and yolk-
sac fry in the gravel, 2) makean trip in the 1211 to
the creek's outlet after the first good rainfall and
clear a passagevay through the beach o the ocean;
repeat in the Spring when the fingerlings are leav-
ing to go to Sea,and 3) discourage property ownars
and others from poaching adult salmon from the creel
and building permanent impoundments in the creelk,
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Steelhead Salmo Fairdnarii Frirdneris Richaxrdsen

Comron Namea: Steelhead, Sea-»un Rainbow, or Steelie

Descriviion: Adults meristic charucters £1ill rakers 7-13, lat
line seales 120-158, anei fin 9-12. Adipose pre
maxillary exiends bosterior or to Rargin of eye;
Supra=-preorvercle prescnt; branchiostegals 10-12;
conical teeth on jaws; teeth on vomer and palatines;
scales small 23-30 above and 20-26 below the lateral
line; accessory secale Present. Right angled anzl Tin.
Tail fin posterior almost vertical., Small tlaek spots
along sides, back, .and on the dorsal and t2i} fins.
Sea-form metallic blue on dorsal surface; $iivery on
sides; small black Spotis along sides and fins are very
nuterous. Deep pink to red band along side of body.
Svavming—form Male develops a darker red band than
the fengle along the sides of the vody. 1In both sexes
the skin turns to 2 olive-grecen coloring.

Young steelhead Aslde from the general meristic char-~e
ters described for the adulte the fingerlinzs are
spotted especially in the dorsal vhich cesily S2parato
them from silver salmon fingerlings. The parr nares
if present are almost round in zpvearance and their
width exceeds the width of their intersvaces, In the
water these large Parr marks appeor as 2 black Lline,

oral
sent;

Distributson: Southern California north to southeustern Alasig,
"Lower and iiddle Columbia Ziver.

Habitat: Found associated with salmon procucing shresnms. Foguire..
/{ ments for stream life Parallels thzi ¢7 <he salaon.
! o
Renrodbetion: Svawnineg run 8teelhead are enadromncus ., They gnend o
considerable part of %heir life in the sea entering
rivers amd streams along the cowst in the thirg,
fourth or fifth years, afver two or more sumnols in
salt water, for the Tirst spevning.  They Ray enter
fresh water in almost any month of the year alihough
they don't spavn until the winter or sprinz. The
Size of spawning steclhead derends uvon their age;
the larger fish ranging from 12 to 25 1bs. . in Red-
wood Creeck the steelhead would be the largest fish
in the creelk,. veelhead are noted for their Jumping
ability and they will be found at the upper most
reaches of the creek and ite snaller tributaries,
Spavming takes place along with a Talling water vempe
ature. 7The actual process of spawning is similar
to that of salmon. " an average female steelhead has
about 2,500 esgs. :
Ege develoonant takes Place in the gravel ang require
50 days to hztch the egss at 50° ¥, {add 1e° subtract

L

r—

(A3
=3




Steelhead Salmo pairdnerii gairdnerii Richardson

Revroduction: 5 days; subtract 1° add § days).
Dﬂvelonmcnt of young DPOCQLdS through the spring
and summer. fThe young steelhead are closely
associated with szlmon in fresh water wvhen both
are present. The young go to sea after spending
nne or two years in fresh water. 'The steelhezd
which spend a. 2nd swamer in fresh water (usually
fairly large streams and rivers) are called
"rainbow" trout no different from the rainbow trcut
planted in inland waters.
Life syan Steelhead spawn for the first time at
3 yearz old. They all prctably rezover from a firss
spawvning to return to sea znd later come back 1o
fresh water to spawn for a 2nd time.
Homing instinct for gteelhead is certainly not so -
exact as for salmon., Straying from one river to
another is common and not the excentlon.

Food: Awults feed on herring and other fishes. The Tingerlings
are mainly insectivorous

Collection: Numerous steelhead fingerlings were observed in Ped-
‘'wood Creek on Sept. 14, 1954. The fingerlings ware
found throughout the course of the cre;k aud Lsn,o-;Tig
in rocky becs where they could hide among tha rocks
and leaves. Due to the small smount of water in the
creek at this time of the year netting these fish
was difficult. 411l of the fish collected had good

/ coloring and a total length was recorded for 10

, specinens. The following lengths were recorded:

4.1 cn 5.2 cn

4.2 5.3

4.9 5.4 Average length 5.1 em
4.9 5.6

5.0 6.7

g ¢
J

Several steclhead fingerlings vere sean in soame of

the largor and more perwanent poolsg from 2-4 inches

1onb anu were undoubiedly spenaing thelir 2ndéd suwsmer
the creek.

Futurs Sivdies: It would b2 of interest to accumnlate some snecifTic
information about the steclhead spawning in Redwecd Craek. OF
special interest the following studies are recommendsd:
1. Record the first and last day thot adult a+e :1h=2ad
were observed in the creek.
2. Reco d dead carcasses of steelhead oy lcn“uh and
eight measurements., Also collect a scale cample
us
5¢

¢ron these fish by rem0"1ng a groupn of scelos J
in front of the dorsal fin on the side of the b
by scraping with a lmife.

Reference: 1936 "Keys to the Pishe* of Wash., Ore. and Clozcly
Aﬂﬁoiﬂing Regions", L.¥. Schkaltzn, Univ. of ¥ash,
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Crayfish Astecus trovwbridai Stimpson

Descripiion: rirst thirce pairs ef legs chelate; cephalothorax
subcylindrical; abdomsn more or less flattened
dorsoventraily. Margins of rostrum smooth; two
spines on postorbitul ridgze and the second spine
sometimes reduced to & tubercle; rostrum with a
long acumen. HMale first pleopods simply rolled
at tips; pereiopods. of male without any boasal hooks;
female without first pleoposs; up to 11C mm long.

| Distribution: Lower Colunibia River System in Oregon and VWashing-
ton. Commercially .caught in the Northwest and
introduced in many localities in the western states.

Habitat: In shaded streams rocky end swift. On cloudy days, adulis
may venture inlo open water in the daytime., Generally
found in shallow waters, seldom being found deeper than
three to five feet. ]

Food: Cmniverous but seldom predaceous. They eat all kinds of
succulent aguatic vegetation, and aniwmdl food is usually =
minor part of their diet when there is abundant vegetation.
Conzidered scavengers. The chelate appendages are vsoed for
erushing, pickini up the food, and tearing it into pinces.
The pieces are then passed forward where they are furiher
cut and mesticated by the maxillipeds. The maxillae stirzin
out the larger particles und mince the smaller ones furthew.
The mandibles are of limited use in grinding and chewing;
mottly they hold food while the maxillipeds teer off Trag--
gcnts. : :

’

Beproduction: %ime of cowulation may oceur between early soring
ané avtunm. The male has no power of sex discrimina-
tion. The z2ctuzl process of copuvlation and srerm
traraler has been deseribed for Crconeclos linmomus
Raf.. During the mating season ithe mal2 seizes and
turns over every crayfish coming hig wzy. He mounis

“on her ventral side and holds all her clawed appendé-
pges scecurely with his two cheize. The tips of fthe
firat two pleovods are then inzevitcd into the chinl
of the annuluvs ventralis, and the tipc of the two
vacsa deferentvia are extruded into ithe bases of tha
grooves which extend alorng the {irst pleorods,

Spern move zlong these grooves in meacaroni-likeccrds

a5

. znd are deposited in the chink. In Actacus there is
ne annulus, and the spermatonhorzs are ceponited at

d
randoim o the ventral surface of the femnle. The
Temale lays her epgs several weeks to several ncnths
after copulation, depending on the season of the
vear; -dut before laying them she cleans the ventral
surfare of the abdomen thrcusghly with the tips of tue

-
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Crayfisiv Astucus trouvbridei Stimpson

Renroduction: of the perciopods. '
Eoe Joyving takes vlace after the female seaxrcing
a sticky, cement--like substance (glair) from the
ventral glands. The glair covers the ventral surfas
of the abdomen, tail fin, and pleorods. The sperma--
tophores are released into the glair and the sperm
are free. The female then lies on her back, curls
the abdomen, end .releases the eggs from the genita)
pores. By curious turning movements of the eniire
body, the eggs become dispersed throush the glair,
fertilized, and securely atiached to the pleonods.,
The females carry the eggo between March and June.
Incutation talkes from two to twenty weeks.
Develowneni_eof the youns takes place on the abdonmen
of the parent until the third instar “then %he young
leave the parent pleorpods intermittently and then
permanently. Dy aulunn many females are sexually
masure. Individaals hatebing in the sprine usually
have a total of six to ten molts by aviumn, Great
differences in growth rate may be found within a
singie pond or stream, the larger specimens being
twice or more as long as the smaller ones by eutumn
Among tne few species on which life history studies
have. been made, the norwal life- span of boih male arne
female crayfish is usually less than 20 monthz, &l-
though a-few survive their second winter.

*

Collection: There werec 6 spocimens of this crayfish collested on
Sept. 14, 1954, The following measurem:anis wore recor:

/ ed of the specimens from Redwood Creek hy nessuTing th.
' distence from the tip of the acumen to the end of the
o tail fin.
) male 105 mm Collected opposite Camp
Eastwood Trail
5 *nale 110 mm Collected oppositc redwood
nale 99 mn burl logcation in 1-2 1%, o1}
mnle 83 mm "
*fenale 105 mm "
female 106 nm "

% ¥111ed and preserved in 1G4 formalin

Reference: 19493 "Fresh-Watcr Inveriebrates of the United Stategh
R.P. Pennnk, Roland Press lisw York.

Muture Studies: According to #r. Pennak there have been no vecunt

o
studies mace of this family Astacidae which only occurs west of t..
Continental Divide. Some observations at ihe U.3. Mational imsouw.
in 1898 of the family Astacidae and a monograuvh of the morth
American Astacidee in 1870 constitutes %he evailable literabure oan
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Crayfish Astacus trowbridei Stimpson

<

Fature Studies: the subisct. It would be interesting to imow
something about the biology of cravfish ccouring in Redwood Crond.
Of special interest the following studies are recomucnded and
outlined: :
1. Determine by collecting if orly Astacus trovbwidel occurs

here. There is 2 pogsibliility of A. klamathansis,

A. Jeniusculus or A. nigrescens oceuring in this crea

although A. pigrescens would be tile moss UNCOGE0L. An

artificial key and illustrations Trom Fennalk i65%

might help sn identifing these specics.

1. Hargins of »o3%rum not denticulalod ———-————eo 2 .
Harging of rostrum denticuluiod ~e- 4
2. Cne spine on postorbital ridge; rostrun with

short acumen; in lakes and mountazin strezuas et
Idaho, Vash,, Ore., and Calif.

A . Astacus klamathensis Stimpson
Two spines on yvostorbital ridge; rostrum with
loug acumen -- s ——————— 3
5. Posterior spine of postorbital ridsze Jong

and acute; Wash., Cra,, and Calif.

Astacus leniusculus Dana .

Posterior spine of postorbitul ridpe sanli,

sometimen reduced to g tubercle; Tower

Columbia Riveér system Cre., and Yasi..
Astacus trowhridsi Stimraun
4. Sides of rosirum mearly peralici, with

ive or more spines; haond of chela with-
out a beard; Vash., Ore., and the nerti-

f -'ern half of Calif.:; uncommon.
g . Astacus nigrescens Stimrnson

Illustrations of the carapace in Astocusn,
5

}j\\'
i A

A. klazmathensis A. leniusculus A, trowbridei A. n

;JA,

Trencal

‘I..h

7]

o’

|

2. Find out when A. irowbridei was introduced into Rodwood
Creek and fror what stock,

3. Determine whon time of ccrulation oceurs, and time vhen
eggs firsl appear on the fewnlesz ard also time of ezg
hatching.

4. Continue gennral life history studi
ing, distribuiion, and recroductive

Ty
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Yellow-legged Frog Rona Yoviii bhevlii Soird

Dogeription: Eye with horizontally oval papil; body slander,
limbs long, waist narrow; no parotcid gland: hind
toes fully webbed; eardrum inconspicuous; throat .
spotted; male with bulbular swelling at base of
Tirst finger; surface of swollen area covered
with minute, closely set papillae; in famale first
finger longer than in male ang without swollen area;
seldom over 3 inches; yellow underparts in life.

Distribution: Widespread in California, ranging south to San
Diego County, but bbsent from the northeastern rary,
the southeastern deserts, and the most ct ine
Central Valley.

t
]

Habitat: Frequents streams, Springs, and lakeas, Nearly always
found within a few feet of wvater, Creeks with rocky
courses appear Lo be favored. Scelks moving but usuzlly
not swiftly flowing water.

rood: Aquatic and terrestrial arthropods, particularly incacts,
Revroduction: At lower elevations, as in vieinity of San Prancisco
Bay, this species breeds from the latter part of
March to the 1st of May after the hizh watsr stoee
in streams-is past and less sediment ig being truns--
ported. Egss deposited in clusters in streims o
lakes, 3 gelatinous envelopes present., ILarve pnelin-—
morphese in middle of July to late Augmst in San
F Francisco Bay Region,
Collection: The cne specimen collected on Sepv. 14, 1954 vies 84 mn
long with head-and-body length of 40 mm., %his specimen
¢ Rana bevlii borlii Baird because of +the uniform color-
ed back with numerous papillac on the skin and a long
hind 1limb, Three frogs of this species were cron alongz
the creek from Cathedral Crove to {h~ Hen Johuson Trail,

Reference: 1951 "Amphibians of Viestern North Aiterica" E.0. Stebrins
uUniv. of Calif. Press, Berkeley, Calif.

Future Studies: It would be interesting to know sonething about {the
frog ponvulation of Redwood Creck. OF special in%orcst the following
studies are recommended:
1. A life history study of this spuzcies vhich would inelude
its habitat, its behavior, food rezvirements, and repro-
. ductive cycle.
2. A representetive collection of the Trogs and toads which
occur in the creek alonz with thair exny and larvaz {or
miseun display.
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CHECIL 1LIS? o AMPEIDT ANS OCCURING IH .
MUIR'WOODS NAYION4Y, HONUSEND RRGION
| Claus Amphibia AR
- Order Urodela LEITS & SALAANDERS
Family Salamandridae i

Western red-bvellied newt Lriturvg zivalaris Twitoy
Californic newt Iriturus Yorosos torosus {Rathle
Family Ambystomidae ) ‘
- " Tiger salemander Ambys Lona Fiprinum esxlifornieonse Gray
Pacilic giant salewnnder Dicannicdan ennstug (Hschschoitz)
Family Plethodonticae . '
- Eschscholts salanander Inzating esehscholtzii xanthontica Gray
Calif. slender salamander Batvachosens attenuebis attenuatug(Esch, )
Black salumander fneidos flavitung sfus Llavipuneva fus (5tp, |
wubris (Hallcwell)
Py

Rough-skin newt Triturun granulosus tywittyi (Skiltcn}

=
Arboreal salumsnder Aneddes sWsubrdis 1
Order Anura ¥RC3Y & Tui :
Family Bufonidae . I

Festern tond Burle bores: halophilug Baird and Girarg.
. Farmily Hylidac ' © 0 _
- Facific tree-tond Hyla rarilia Baird and, Girard by
Family Ronidae f S 1l '

Red-legped Irog Zona auroarn draytonii Baird and Gir?fd ;

r s ?--_ ri < 3 - 2] n
lellow-ligged Erob Hana bO}Ll} boyiii @al?d’ P . .
*Bull-frog Heng Lavesveiana shaw,! i by g ‘
l " e v 0 by :
* introduced inte wostaim Ttates from the East. Lo i
14 . )
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