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A BIOLOGICAJ; SURVEY OF REIYtlOOD CRE.!:~K, HU!R woo:1:::: 
NA'rIONAL :-.:ml'lli·L8NT, MILL VA.tI.EY, CALIFORNIA 

Introdu.ction 

The material for this repo1,t was collected from a fi~lcl st~1dy 
ot Redwood Creek on the morning of September 14, 1954. Th~ purpose 
of thia survey was to identify t~d ve.rioue forms ot ani1~al life 
occuring in the water and also to· include any natural htstory notes o:! those species collected which I haYe in my perzonal files. With 
the permission and encouragement of Nr. \'[illiam H. Gibbs, th~ 
superintendent and the asttist~,ce. of Mr. Lawson H. l1ra:incrd, park 
ranger the sur\·ey W:::!.S completed while I was el'!.lplnyed £1.n a ~~~isonal 
park ranger (naturalist) for the U.S. Nationa.~ }ark Service. 

Equipment ~nd methods 
The main types of collecting equipment CO!lsisted of a blue nylon 

dress making net material su:-;pended b~twcen two 3 ft. hand polc3 
and a dip net made of 3 inch cotton webbing with a hnndle. Jo. h~t~d 
siev'! and also a small piece of wire I!?e$h '\!2.S used. 

The fish were col.J.ected by hold.ing tb£' nylon net at ~n c.1:.cle 
in the '·rater while nnotht'r person wa)J:~d downstrcru::1. herclir.[·: t}u, i.:!..D·}·· 
O"Ter the net j in this manna:r the ne~ co\-:.ld be lifted q_nic'dy anci 
capture the fish. Thifl manner of fi~!l collectin(; we.~ bcr;t in ·:nd:cr 
at least 6 inchos deep. The dip net wn.B used to c.~tptnr~ the crny-­
fish. The hani.l oj.w.·e r..nd pil'ce of wire we!·e used f m:· G-::~:8.p:i.~•c in 
the IilUd for posoible l~mprcy younB. 

Conclusions 
The most dominant feat\U.'e of Redwood · Creek nrc the oorn .. •l:.~ticr!::> 

o-f silver salmon and stcelhead trout. AftQr the firflt·r~infall 
in the fall of the year, silv~r salmon adultn =~rri~.re for ~r·•·~wninr.; 
purposes in the creek; and a 1'e•..r ".-!eeks Jntcr F; te•:!lhl::arl tro,ut '1'611 
arrive for s1:.awninc:. We can eY.:pcct to fi1:cl ~:cnlpin:.: nc::a.·c and a 
~ossibili ty of either sea l~m•prey or brook lttm1J"rcy pl.'~!".;ent, but 
beca\.ise at· the dryi21e 0..1.· this cr!?ck in ccrta.ir1 year~ la;.lprcys u.r·.:.y 
be absent. Ho specimens of either · sculpins · or h1.:nprcy young· were 
collected. 

'The occurrence of crayfish seems to b~ throuGhout tho crccll: area 
ecpecially in the cieeyer pools. l•!a·~urc crayfi~h were collected 
and a few preserved. 

The lack of amphibians is p£U'tly \tnderstoo1 ~-;:i.ncc 1~ost of th.:: 
salama..'l"!.ders which occur in "\\his ::.·ecri.on sp1:mc.1. the ::-'.'lp'.!"i!!g in the 
craek. for reproductive purposes and live most cf ti1eir life on 
land. The ye:llow-lecged f~og was the only ~.rnphibian coll~ctf!d. 

No attem1)t was made to collect th<! vartou::; for.r:1s of ins~ct lif~ 
of the creek but a not~tiun would LJl:ow wr-.te!' strid6r:.::, whiJ.·lig:'..g 
beetles, caddis-fly cases witn larv~.c, f.';nat lE?.rvau also prt:se!lt. 

' > QA ·· ·~•4= Sf . .! . Ci. .ce; . . U:CJ .U .0$2 2z sssos:. czs4@tf4d.S .# : 4f(tiao . 
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Corn!'r.on Nemer:J: Sil•.rc :~ fial1:ion, Cc•hl'), or Silversid.e 

.. 

I 
I 

Adul t i; 1Jerifi 1.ic charactc:cu gill rake:c::~ 22 ( l'J-2:)), 
lateral line scales 131 (121-138), ~nal fin l! (12-16), 
pyloric cccu 50-00. Adipv~:.e pr.:rn£>nt; m~.xill3.ry extend ~: 
posterior to eyu; supr::>-pX'n0porcl1~ pre~rnnt i brqPch.:!.o­
stegals 10-20 j cc.~i~al teeth on ,j ::i.ws; i:C?cth on vomr.:r, 
palatines and to:r1~'i.i.e; scales e r;:all J.4 or more fro:a tbe 
lateral line to dorsal inse~tion; ~ccas3o~y n~~lo 
present. Oblique anelr;!d ann.l fin. S ·"! !,1 -fo·r:l b:.:i.~ltt 
silvery o\l"er oid!!~:; a11d· belly nhad.ine i nto c.19.rl~ 'hlv.e 
on the back and he~.1.d . v~1·y li t ·tle npot th1t; aJ.<m::. the 
sides above the lateral J.ine 3.nd ncne i n the t aiJ .• 
Iridescence in tail ::-~gion' ve;.-y heavy and cov<:r5.ng "';h~ 
outline of the fin rays, T;:-.il dcfini t cly co-:ic:>..Y~ aL"7li:~t.t 
approaching . an acute angle, Gum of mouth wh:i. te edged 
in black. Sn:lim :Lne;-for!~ both t~ axen ponce ~1s dark red 
sides with a brieht red colorine i:n the belly re~ion. 
The head and tail appear t:.1.•eenish and blen::in in with 
the c1:1loring j,n the E:ideG. (i) ·~eelht:?ad have a fP.int 
red line colorins the laterc.l line region nncl. the 
wide dictributj.on of small black spots on th~ b~c!{ 
and tail !:cpa.1•0.tei; it from tho silver DnlnH>?!). Si.l v2r 1 

salmon adults are hard to hold by the tail. 
Your.c i:;j_lvers At~ide fro;:; tho ,,~nerul iu1::ri!1 l:j.~ charac­
ters described for the nd-.;1.ts..., the fince::·line;s £1.~19ear 
to be oraneen.i~~. Th~ p~i..rr ma:rks if pr~w ')nt nrc lone 
and narrow their wj.clth· not m:ccc<'l5.ne tht: •d1).th of thEd.J 
interopaces. The i'irst few rays o-r the an:-1.l fin very 
lone, extending beyond the inseTtion of th~ l~~t r~y8 
of' t he i'in. The firsi.: rays cf the annl fi~• and U:.o:;c 
of the? dorsal fin edg~u in white, 

]) j_ntribution: Nonter1:~y Day north to thr~ nc-·5.H,G Se:.\. };\i 1 ~ !·: P. i(iO: 
Japnn northward into the ::9er·i?t.t; Se:i. In troc.'.'.cetl 
alone; the }~ast Coa:.t, Sou.-th Cerolinu r1o:c'Lh-.;:::.1·d. 
Also ir ... trodu.ced in~<> li':rarice, .Engl~.nd, li'inl-:::::d, ~fo\I 
Zeeland. Jr·ound g·encrally between 15° :i.:-;oli!8rr.is, 
40° latittuJc, an<l salinity 35 p.p . th • . 

Hnbitat: Not usually a 2\soc:i_llteci. Hi~;h lare.;£: river sys~; i::m~, fc.•u?H.l i!1 
.small creeks. sr..~.d0d creeks wj.tl1 tr·ecs a J ong the l:~.r:~:$ 
providi~G hirlin& plc.ces for the :finr;e rl:i ngs. C:r·ce1: bed 
6-8 ft. wide, '·rater cho!-w<l with l~c.vcs (0::9eciE1.lly t.:m 
O"-k) r,ivin6 the water a brownish color. F·:>olr. 6 "it. \;i.de 
8-12 inches cieep. Tolerate water up to 70° 1-'. ducinr; :tiw 
S'l.lllir.ie!' pe1·iod. Du.1:ing the cold ifinter and hiah w~t~!' c ·~e!: 
3hallows and quiet uaters. 
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Silver Salawn 0::-1corbrnch~ ki tsut ch Walbr.:.'l.~~ 

Spn.·.m~ n,-;- :i:~m salmon e.re ana.dromcus :?leaning they spm1 ir. fresh lH.rte1· ro1d live part of their life in salt v.a.ter. Certain stree."Jla hnve specific run~, like 18 months in fresh water and 18 months in salt water to complete their lif~ cycle. In small stre~"s the adu arrive co.rly in the fall and '·rait less than a week before 3fla\'lning. 'rhey spa,·m in the lm·:er reaches of a str~~m not seekine itc source. In the ~t&te of \'iashintrto:n f..Lt the Eor.nieville Da.11 fish 1:1dd.cro silvf".! salmon r1.tn starts a1·ound Nay 1st. and ends ir. Dec. 31st. with a :pct1..k nrouncl !>ept. lst. . In Puget Sound ar~a .l.;he run ~:;tal't::: aroun~ Nay l~-'.;. l'.nd ends by irov. 30th. with a. peak uro·trnd Oct. 1st.. 1Thc first to arriYe and J'he moo-'i; in r.umbcr a1·c th'? male~ and then the females arrive. Us-u.ally two ru.ns in a strec.m, pee.k of early fti.11 r'.m .mnn.11 fish 4-6 lbs. end a lat· run in the wintar o.'bout 10·-!4 lbs. Ao soon a!; the fall rains have fill~d the ..c;trcar.1s and cleared the accumulated leaveo out and also opened the r.:outh of the stream for the e.dul t~ to enter, s :pnuninc will take place. 
Snawnj n ~ takes ,t'lace a] 'Jn{; wt th t:. falling water tet:i.}:c ature; r'or Cedar l1t•rer ne~u· Scuttle, Wn~:h. nduJ. to were sc~n spawning in wa·ter about 40° 1'' .. Th~ :fem<!.lc appears b1.~t~c:r th:Jil the mal~ and in cro~8 sc-ction it ia round com~arcd to the V shnpe · or the male's belly. In spawning, the fcm:!.11~ d.i.ga a hole with her tail j_n the gravel to deposit the eggs; the m.1le spawns hi~ milt j.n the 'Water alone sicl.e of t:ie female. She dc-­posi ts her cc;gs in eroupn of 200-300 cG£JS at a time in the depression while mas~ar.;i 11£°! her belly on the gravel to help_ extrude the eggs. 1''\:rtilization t>?.kc!'" place in e. few secontls. '.rhe s1i ·~ui cggn he:::in to ab­sorb ·water as they settle ir2 t the dcp:l'~s~don &.1J,G o:; t:-~ female. The fer.talc move~ u;;::·d:rea111 di gp;int; in t he gravel to form another d~pressiori a.nd at the $ PJne tiL· covering the former spauned eggs wi ta grave) . ':later absorption of the cegs contfa1ue up to enc hou:- 'f:hi..ch !.eaves the eges turgid and tightly pal';ked i!l the {P'a-· vel. The fe~11ale repeats this spawning proccd~..tre until her eggs are spent. An averiicre fe2ale sj.l ver salmon h~.s about 3 ,000 em:;s. The sc1.1-:1e or another mn.2. may cont:i.nue to spmm with her. 

~LP: d~eloryl1!..~i talces place l - 2ft. in .the c:·av~l for about 120 clayc d epencline upon th~ temper~ ture ar~ci other 1"actc::-s. l-ic::.tching t~.irnn place in t l:e gru~.rel and th~ young fry wj th t bc:l.r ,yo)..J~- ~: .:1c rcrn1:.dn 1.i1~1·e unti:!,. the y::>lk- s ac is ab!.;01·be<l . Th rm the fry work 

. C fPZIUl # Ci XO: 
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Reoroduction: themselves up through the g;ravel upon cmerc.in& begin to :feed. For silver sal1norl thnt spawn in the middle of November thci:r younn will cmorge frorn the gravel around the first of .April. 

Food: 

i 
I 

Deve1011r.:ent of :v_Qun....tr p.z:ooceeds tb.:cough the s;_lring anQ. summer. In the fall the .fineerlin3s seek the shal­lows especii::.lly c.-uong the roots of' trees alon& the · banks of the stream. Their firs"'; winter is Dpe~t in the stree.m and in the following spring with ric­ing wati:?r tempc.:-atures they [SO to se2.. Mo~t of the salmon remain in the ocean throughout a yen.r and a half bu~ e. fe·w males may cor.1f: ·oack to the sc.i:1c strea:n the same year that they left. Tj1ese fish n are called "Jack sal111on'1 by sportsmen ancl are act-·( ually precocious males which are infertile. · Life soan The silver oalmon spawns when it is 3 years old. They die shortly after spawning a~ is true 1"or all salmons. The salmon dies because l) the physio­logy o! the kidneys can no lo:ngar function ir1 salt water after their stay in f::c-?sh water for spuwnine, 2) the digestive glands hnve been utilized for food by the body during the spnrmint; period and are no longer capable of resuming their normal body fur1c­tions, 3) spa1tming c.olors for the cm~s e.nd body color­ing are derived irom the body muscle wh:i.ch is al~o utilized for food, 4) fatie;ue occurs Et.fter spawning activities are completed ending in death. The actunl cause fo:r. death is unknown, but probably o. coj;'\bi.n~·--tion factors some of which have bean mentioned lead.a to death. 
Homing instinct !01· the stream 5.11 ~;bi ch th~ f i~ger­lings had let·t to enter the oc0an j.s:'l 't clearly understood. The .nd.ults return to thclr orig:i.nal stream but may by-pasl:! the e;:.::tct ~t -r·t:!.:i.m j_f environ­mental conditions in neighoring strea!:!s are sirailar.. The adults defini teJ.y do return to t~1c snmc area from which they left as f).nzcrlings i+ years bt~for.?. · Adults feed on schools of he1·rine, sard~.nes, aad sand-lance and other small fishes, squid . and ar1 a3sort!nent cf crusta­ceans. The fingerlings feed on all kinds of insect l~rvae and adults available, a few snails and some detritus. 

Collect i .Q.U: Numerous silver sallilon fingerlinBs were observf:'d in Re\.hroo<l Creek on ::iept. 14, 1954. Our best location for netting the finacrlinrrs was tmct1n' the 2nd br·ic.ge from the main gate. All the fish co1.l~cted appeared in fl.ne condition 16 specimens were mcc"?.~::u~cd from the tip of the 

. I~ .. ) · : 
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Silver Salmon 01~corhy-nch\lR kJ ~s:tch Walbaum 

Collection: snout to the tip ot the tail (total lcneth). 'l'he follO\'line measurements were recorded: 
4.7 C!Il 6.2 cm 5.4 6.2 5.5 6 •. 6 5.6 6.6 Average length 6.0 cm 5.8 . 6.7 5.9 6.8 
6.2 6.9 
6.2 6.9 

f • Silver salmon f'ingerlings were observed throuehou~ the length of Redwood Creek in Muir Woods. 
Reference: Lecture notes, School of Fisheries, Univ. of Unpublished ficl~ notes, K.w. May. 
Future Studies: It would be of interest to accu•nulo.te sc·me: sticcifi :: in:formation about the silver salmon run present in Redwood C!-e':!k. Of special interest the following studie!3 are rec;o!':lmendcd end out­lined: 

I 

1. Record the first and last day that a.dul t oal;!1on were observed in the creek. 2. Determine -if there are two di~-tinct ~iive:r salmon runs in the creek or net by pcrtcdically counting the salmon in the water and notina their size. 3. Record caroasaes of spawned salmon alone; 'the banks c,.i" the creek by length and weight measurements. 1 4. Detemine the success or f'ailure of spi:u-lti.lnr; by cut­~ing the female . carcasses open to note percenta&e of eg{!s in the ovarian fold. l.t"em~.le s with all i::V1e ct;e;:> intact is e.n indication that they were dclt>.:retl i•1 r.iakinG their spa'l-ming run. 5. A fe~r measures of fish management to encour..:Jf:c th•? continual return of salmon to Reel.wood Creek 1 ) r:.i; oj tl wal king in wa ... lier o·ve"Z" known ar~as where f ir:h hl":!.vo spawned in order to prev ent damage to eccs and yoJJ-::­sac: fry in the gravel, 2) make a trip in t he fall to the creek's outlet after the fir~t good ra:.i.niall and clear a passag er:ay through tho beach to the ocear..; repeat in the spring when the fingerlings are lea·..r­ing to go to sea,and 3) discourage property owne r s and others from poaching adult salmon from the crr::ek ancl buildinB permanent impoundments in tbc c1·cek. 
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Comrr.cm Names: Steelh(:ad, Sen-!'U!l Rainbow> or Stcelie Descrintion: ~dul ts me!'i$tic ch~ac1:e:rs gill rc>.k~rs 7-13, latcrC1.l line scal~s 120-1)8, ane.l fj.n 9-12. Adipo$e pl'\?~c11t; maxillo.!'y e:x.~enas posterior or to c.argin of eye; supra-preopercle prpscr.t; bra.nchio~~~ega.ls 10-12; conical teeth on jaws; teeth on vomer and palatines; scale~ small 23-30 . above o.nd 20-26 below the lateral line; accessory Gcale pr~sent.. R1F,ht aneled a.na.l fin. Tail ~in posterior alcost vertical. Small tl3ck spot3 along ·sides, back, .and on the dorsal nncl tail fins. Se.£_-:_for.:n metallic blue on dor~a--1 surface; siJ.Yery on sides; small black spots along aides and. fin3 are very numerous. Deep pink to red band along side of body. Sva'tming-fo:rm rr.ale d~velops a darker red band than the female along the side~ of the body . In both sex e E the skin tm·ns to a olive-green colorinLr. Youne stcclhcncl Aside from the gener al mcrj.stic char.:r..:­ters descri bed for the au\\l tr: the flnger).j.ng s are spotted especially 111 the dorsal '·rhich easily s~pc.'!.ratt:.· them from silver salmon fingerJ.ino :;. '(he 11arr I.110.r>:~ if pr es ent a.re almost round in t:.p:Jcaranc \:l and their width exceeds the width of their :\ nter:.rn~~ca~. I n thi:! water these l~rge parr merks appt~ ;J.!' c.-.s a blac k J. in ~. 
Distributl.on: ~outh~rn California north to ~; o\::~i,.~ af-> ·t;e.J·n ;~1:~:-.; !·:f:i.. · Lower and 1aiddle Columbia 3.:i.-v ~!'. 

ilabi t at : 
I 

I 

Founci associatecl with salmon uroC.;;.e;i?!,-:; c ~l'C[':'ls . lt oouire -· ments for stream life paralleis t hF.t.t c:: ~he s::.1-..1011. ·· 
RenrodU.ction: Suawnin:~ run steelhead are ~.nad:r.'o::icus . They s:;end c:•. considerable part of their lif o ii1 t he sci:\. ent erin5 rivers e.rrl i:rtreams along the coP.:1 t Jn the thir d, 

-

fourth or fifth years, after twe or i..;i:.ri3 sum.l!c 1·s i~ salt water, :for the first s1mwni r:~~ . They ciay ente r fi·esh w<'.?.t~r in almost cio.ny month of th~ year a l-'.;houeh they don't· spawn until the wint~r or sprini:s . '.rbe size of spawnin& stcolheau dcpcn<lr; u pon ~heir age; the larger fish r anging from l ?. to •~5 lbs. . In Red­wood Creek the stecl head would bC! the lnrgest fish in the creel::. S-teelhead arc not t~d for their j\.)-'llpi n G ability and they will be found. at the upper r:ost reaches of the creek and its s:naller tributaries. Snavmil..!Z, takes place along with 2. f a lling water t cr.: !HH ·­a.ture . ~he actual process of s pawning is s·ir.iilar to that of salmon. An averac;e f euin.le stce lhf'.lad ha::> about 2, 500 ~cgs . 
Ep.:e; devcJ.on::!•'.: l".t takes place in the ff.(ravel and requ.ii·c~·; 50 dayn -t. o ll~.tch the egGS at ) 0° }' . a<ld 1° su1J.tract 
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Steelhead Sal~ eairdnerii i;ai:r.·:incrii Richardso~1 

Re"Uroducti.on: 5 days ; subtrcict l 0 add 5 days) . 

Food: 

pevelon~ent of you:Q_g proceeds through· the spring 
and m.l!.C'lraer. ~~he young steelheao arc closel~r 
associated 1·ri th salmon in fresh wa tcr when toth 
are present. The ycung go to sea after spendil!t; 
l)ne or two years in. fresh water. 'fhe steel!':ea.rl 
which spend a. 2:1d sturuner i~ fresh water (usua.lly 
fairly J.arge streams and rivers) are called 
"rainbow" trout no different from the rainbow trcut 
planted in inland waters. 
Life si1an Steel.head spawn for the first ti.T.c at 

.3 years old. They all probably rc:::ovcr from a first 
spawni11g to rr:turn to sea. ~nd later come bnr.k to 
fresh water to ~pawn for a 2nd timn. / 
Homing instinct for steelhead is certainly not so 
exact as f'or salmon. Straying fro;n one river to 
another is co11UJ1011 and not the exception. 

Aclul ts feed on herrinc; a.nd other fishes. . The fincer lj I1f.-;E:i 
are mainly insectivorous. 

Collection: Numerous steelhel\d fingerlings were ob~rnrved in I~ed-
. - ·wood Creek on Sept. 14, 1954. The fingerli':i,f;:> ~'1''1):e 

found throughout the course of the creek ~~:d e~ peci~~l1~ 
in rocky beda where they could hide D.rnong the rock$ 
and leaves. Due to the small amount of wa i;er iu thr:: 
c1·eek at this time of the year nettir1g tr.e~e fi~h 
wns difficult. All of the fish collected. h~d good 

I coloring and a total length was recorded for 10 
speciPJens. The followinc lenBths wu:re r~corclcd: 

4 .1 cm 
4.2 
4.9 
4.9 
5,0 

5.2 cm 
5.3 
~-4 
5.6 
6.7 

.Avcro.ge lcn~.;th 5. 1 cm 

Se·iferal .~teolhead fingr:rline!'i lrcro se.:in in so::10 of 
the l~.rgr.n· an1.l more pernmnent pools f.L'<J!!l 2-4 in~i1~~ 
1011g a.nu VH!re uu<lonbtedly spenci.i11g thci r 2nd. ~;w::rner· 
in the crc:E~k~ 

Futu:r-'? s~-.:'l.'d. ies : It would b~ of interest to <:.:.CC'.1!!11.11~.te F-o:nc H9ccj fi(; 
information about the steclhe~d spawning in ned.wcc:cl Cr·~Clc. ( If 
spe~ial interest the followi1i.:; s·tudies ar13 reco:nmendt.d: 

1. Record thn first and laat day th~t adult &te0lh~ad 
were obser-1ed in the creek. 

2. Record dend carcasses of steelhca~ by lcnGth and 
wel.ch-t t:rnasuremcntn. Alco colle::t a scale f;a~nt-lf: 
f'rom these !'ish by remo...,·ing a group of scelqs just 
in .front of the do~·nal fin on t~1e sid.e of th.:.: boC.y 
by scraping with a lmifc:i. 

Rcfcrenco: 19~6 ttKcys to th~ Fishcz 01' ~!ar-h., Ore. ~.nil Clocnl,, 
J.1.cljoi~inz Reeions 11

• L.I·. Sch;.llt7.: Univ. of ~ .. :O.sh. 
a aa· «•@ 



/ 

De~;cript ion: 

(; -
Cray:fj_sr.. A_st:::•cuB trowbrid;;i !>timpson 

!'irst three pairs of legs chelo.tc; ce:phalothor2.x 
subc:,rlinO.rical; abdo:!l:::n more or less flattened 
clorso,rcntrally. Har gins of rostrum smoo·th; two 
spinea on po~torbital ritlee and the second s pine 
sometimes reduced to a. tubercle; rostrum with :i 

lone; a.cumcn. Nale f~x·st pleopods simply rc1lled 
at ti1's; pc1·eiopoda. o! male without any bo.i:;al hook3; 
female without first' pleopoo.s; up to 110 mm lcnJ. 

Dii:.itribution: L•)Wer Columbia. Rive!' System in Oregon and ''i9.r.:}1inrj­
ton.. Comrnerciall~f .cau@l.t in the Morth~·TC:st end 
introduced. in ma.."'ly localities :i.n the ·western r;t[~tes. 

Habitat: In shaded ~treams rocky :::.nd swift. On cloud;r days, aclu.lts 
may venture into open water in the da:ftin1e. Gcm.ero.lly 
found jn shallow waters, seldom bein~ found dcl"ipcr thr..n 
three to five feet. 

Crunivorous but seldom predacco11s. They eat all kinds of 
succulent o.q\1atic vegetation, anci ani1.1dl food is w::ually ~ 
mine!' ue.rt of their diet lthcn there is abunda1:t VtHrntation. 
Considered scavengers. The chelate appenda{5~s are"'usod for 
crushing, pickin/~ up the food, and tearing i~ into pitlt::c:J. 
The piece.·~·; o.re then paf;:Ded forward where they are fu::.·~he~ 
cut ant1 m1-:.~tico:ted by the maxillipec1a. The maxillae :;train 
out the larear p3ri:'icles and mince the m.1aller ·one!.: fl.<.rthcx·. 
Th..-.i r1andibletJ are o:f limited use in erin~int; and clie,d!.g; 
moc-.tly they hold food while the maxilliped.s t~Rr off frac:.- · 
,~ntG. · 
, 

P.. u liJ.•uc.l 1l.ct_i ~!!: 2!i!1ir.: of COTi~ll~t.ion may occur between co.rly sr1:rinc; 
~~no av.t-..u1!n. 'fhe ma.le has no power· of sex J.j.sc:.,iiilir.a­
tio11. The actual process of copu.l::ition and sperm 
J.;rar.nier has been described for C.rconec ~ :. r- J i!:i ':lF-:u_r; 
Raf. • During the r.iating se~son the i:1nJ:';;seizes and 
turns over every crayfish comint: hin ,,.r:.y. He :iot'..n-t;~-: 

· on her ventral sj.c1e ~md holds aJ 1 lrnr cl0J·:Nl ci.r··;)i;nd­
e.gcs socu.rcly ~-ri th his two chelae. The tirJs oY th0 
first t\'10 uleo"Oods arc then in::ic·c-tf:: 1J into 1.ho chi.1!\: 
of the c.nntllti..n- vcntrul:i.c, a11d th~ ttp::; of tht:? b.ro 
va~n defc:centia. are extr..:tclcd into t:le bases of t~~ 
grooves \':hie}~ extend along the first pleo11odo. 
Sp<!1!'T:l moitc ulonr; these grooves in !ii?~caroni-).ikcc:or·~~; 
~nd a:r-e dr:positt:!l.1 in the ch.:i.nk. In Ar;t8.(:Ufi there- j,r. 

no t.lirmlus, ~nd the ~permat o~hor~:..: ci.r<:!. t1 cpor: i. t~d ~.t 
:-anclor:: O!l the vantral s\1.rfacc of the f!)male. The 
feraalF lay~ her eegs several wcekc to sov~~~l ~cnthE 
aft!:!l' co·:-:iul::.ttcm, dcnencUn"; on the: season of the 

:,rear;. '0ut before la ying the~ sh"1 cle~ms the \rentr<".J. 
surfo.nP. of :he abdomen throuehly with the tipn of tiw 

--- -·- ··~··--. -- .. - -
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of the p~rciopo~~ . 
Egr; J 8,Yin.q; takes place after the femal\? Ge~'!·ctr!~; 
a sticky, ccrncnt·-like subntance (gln:t.r) fr1.1m the 
ventral c;J ands. Th!3 glair covers the ventral m . .n.·f~.·:: 
of the abdo:nen, tail fin, and. pleopods. 'fhe sperma·­
tophoi·es are rell'aBed j_nto the glair and th{:l 3!1erm are free. The female then lies on her back, curln 
the abdomen, and· . releases the eges from the gcmi tuJ pores . Hy cµrious turnj.ng movement a ot "th.~ en~..: ire body, the eggs become dispersed throuf,h the glair, 
fertilized, and securely attached to the !>leor>ods. The femalc8 carry the eggs betwc~n March nncl Junf.:. 
r.ncubation takes from two to ·twenty week~:. 
DeY.::>1 ,..,.(·:(;en~ 0f the young takes place orL the abdo!:cn 
of thf.: 9nrc.-nt until the third instar 'then the younl'. 
lr~avc the par~nt pleopods interr.1.i ttently arid then 
permanently. Dy autumn mnny females are ~exu.a.lly 
ma'ture. IndJ.viduals hatchine in the spri11~ \tsu.all~r 
have a. total of six to ten molts by £1.tt.tumn. G1·~~l.1i 
diffcrcn~.ccs in gro\·1th rate m£>.y be fou.nu within u 
sinele pond or stream, the larger specimr~ns bc:i!"!t, 
twice or more as long as the smaller ones by e .t\ tur.rn . 
Amon~ the few specius on whj ch life: history studlt:H~ 
hnve. bc~n made, thE:! noruial life· span (1f bot..h 1r.ale ar::. 
f einale cray fj.Eh i8 \\9Uall.y lees than 20 months, Eil­
thouzh a ·few f:lurvive their second win.t0r. 

Collection: There were 6 spucimens of thla crayfiah coll~~tod on 
8~pt. 14, 19~4. The following measur~m~nts w~rc recor( I ed of the specimens from Redwood Creel~ b:r mi:e:-:::\1rine t!~ · ' distc.n<.:e from the tip of the acum~n to the end o: the 
tail !in. 

male 105 mn1 Collected o:rpos itc C~p 
Eastwood rrail 

*male 110 mm Coll~ctccl opp!J:.>ltL~ r"•':!tiwood 
UJR.J. e 99 trun burl location jn J.-2 l'.L 

J. " • innle 83 mm II 

ii· f e:n al e 106 mm II 

female 106 mm II 

* 1-:illcd and preserved in lOfo for:nalin 

Rcfcr~ncl?: 19~3 "Fr~~."11-\~atcr Invertebrate9 of the United States 11 

R.P. :Penm~lt, Roland Press fiew York. 

pc ... 

:
1nt1U'8 Stud i.~~ According to Hr. renm:1k th1~re have b·;;~n no ·~:·ec\rn t stud.i-=:t. mG.6 ~ of this family Astacidae whicr1 only occu1·s •,:1;!:.it o:f 1: ~ : Continental Divida. So:ne observations at "!.he U.S. l1.' :-~ti0r.al I·:u~, ,~-,l., , l.n 1898 of the fc:i.r11ily A~t.acida.e and a rnonot;ra}1h of the i;orth 
Arn~ricun Ant.:.:.1.~irlr--.e in J.870 conr;tttutes Jvhc faVail.:·.blc llto:.·rrd.:1.:ri? ~:n 

... . ! 
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Crayfish Astacus t:rowbriogi Stimpson 

Fi.ltu.r<~ St\~rlier~: the subject. It would be interesting to knc,·r 
so:riething about the biolocy of cro.yfj.nh cceurir1g in Red wooo. C2·0•}!~. 
O:f special in·terest the foJ.lowine ~:.1:ud1es are reccn1!uended rLnd 
outlined: 

1. Determine by collecting if or~ly A~t~.l_cu~ iz·o\(rr~·:i ·~ . .'.::.:!.. CJ<~curs 
here. There is a poasiblility of A. k~ar:.a"th~;1:;;5_~~' 
A. leniuscuJ.ns or A. ni.c;:r.t:Jncen~ occti.'!'ing in ~;bi~~ L' ?··~<\. 
al thoueh A. nfercscens would be ti1e l!IOS t unc011,1::0.~. :~.n 
artificial key and illu.strattons from Pcnnn.k 19'.>:~ 
!!light help ln idcr1"tlf il}g these ~pecics. 

1. I~argins of ::.•03t:rv..tn net de11ticul:=-\"l.r:rl ---------- 2 
Harsins of r ·ostr\.lm dentic11latcd -------------- 4 
2. One spine on postorbito.l ridge; r~strrnri \·::.th 

short acumen; in lakes and mountain s tl'ec:.?J.is cf 
Idoho • \iash., Ore., and Calif. 

Astactm klfl.ri.Jathem~ i r; 3tb:o~rnr1 
Two· spines on postorbital ricg.:::; rost;.·~:....; w:i.th 
loug acumen -------------------------·---~-- 3 
3 • .Posterior spi!1e of postorbi tnl rj d~~f: Jang 

and acu.t~; i'lash., 0~·~., and Calif. 
AstE1c1;.s leni<rnc·,1 Ju~ I):::i.na 

Posterior spine of posCorbj.T~l rj.rlee: ~!:111J 1, 
sometimes reduced to a tube1·c le; T.·~·''::1~): 
Columbia River system Orr!. , and 'i!a~: .. 

-~S tacus troh1H'i<J. oj, ·3tim•·.~ :.m 
4. Sides ot'ro3fmrn11early r;<.u·alJ.cj, with 

five or more spines;· h~nd of chela with-­
out a beard i \·lash. , Ore., and the nc:r.·th-

i ern half of CaJ.:i.f. : ·l1.:1-::0T.1:.011. 

Astacu.s. nj rp:·e~; ccl1£~ S 4.::l.i:i[.~rn:-i 

Illustrations of the ca.rapac~ 

1\~ 
A. kJ amathe!'tsis 

2. Find out when A. trowbr).dP-i was j.ntroduc~d into Red.wood 
----~ Creek nnd f:-o;c what stock. 

3. Detarmine wt.·?n time of' t'!cp11.n tior: occurs, ar.d tii:ic when 
eggs firs ·~ a.;•pce:"' on thr:! fe1:l::>.1e;:: ar.cl also time of e~g 
hatchinG. 

4. Coutim.tc f;C!!leral life r1ir::tory stu.:.1.ics of behc'.•;ior, :ecd­
ing, distribution, nnd r~Froductiv~ actizitics. 

"L . 
.. ·. I} 
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Eye with horizontally oval p-.lpil; body sl:~~O.cy-, limbs lon~, waist narrow; no parotcj.d eJ.P.?'lti; hind toeE: fully webbed; eard:nuu inconsptcuous; th:coat spotted; male with bulbular swollin~ at base of first finger; surface of ~wollcn o.rea co,rered with minute, closely set papillae; in fe~ale first finger longer than in male and wi tb.01::..t s~·rolle:n area; seldom over 3 inches; yellow unclerpo.rts in life. 
Distribution: Widespread in Cali:tornf~, ranging Diego County, but absent frorn };he the southeastern deserts, c.nd the Central Valley. 

south to San 
northcantcrn part, 
rnos t c:f t!!c 

I 

Ro.bi tat: Frequents strenms, springs, and ::!..ake13. Nea"l"ly alwi::.ys found within a few feet of water. Creeks 1d.th rocky courses appear to be favored. See!co :novi?lt_:; but us\14!.lly not swiftly flowing water. 
~: Aquatic ai1d terrestrial arthropods, particul~rly in~:~!·~t~. 
Renrocluction: At lower elevations, as in vicini.ty of San )i"rctn.c:i.seo Bay, this species breeds 'from th'? latter pr,:?:' .. , of March to the 1st of M:ay after the htGh. •·:~ . .-t: ·-::~ ~t:o ~c in ntrcn.11s·-ia past and less sedjmen"t is bci:1.:; tran:.-· ported. Eg8'S deposited in clusters in ~t1·~:...~1s O.!.' lekes, 3 ~elatinous envelopes present. L.:IJ'\·c mctu­morphcsc in middle of July to late .Au.g1.u:d.: in So.n ~ l'rancisco Eo.y Region. 

Collection: The one specimen collected 011 Ocp't. 14 1 1954 \Ht~ 84 m:!I long wlth hcad-and-boa.y length of 40 m:n. T.h:.n s9eci.;.cn 9 Rana bcvlii bo:rlii Ba1rd becm.1~12 of -the uni!fJrm color­ed back with nu,-:ierous papillae on the skin l!li.d £>. 1011g hind limb. Three fTogs of this speciez ·wGre: cc~n n.lon t:: the creek from Cathedra-1 C-t•ove to thr.! Hen Joln~:on ~rail. 
Referenc.:e: 1.951 ".Amphibians of \'iestern north .1b1erica II P..G. Stohrj_n8 univ. of Calif. Press, Ber·ke ley • C!.;!lif. 
Fu.tu~ Studies: !t would be interesting to know so:ne t:hin::: ~bout t!~·:· fror; populr:ition of Redwood Creek. Of spec i.al in~;.Jrc::>t th~1 ::.~ollc•:!in{:: studies are reco;:nnend.ed.: 

, , · ~ ... .,. .. -· .. - . 

1. A life history study of this sp~cies \Thich W(mJc.!. inclu.r1c its habitat, its behavior, food r·e~u.~.remm1tn, e:.r.d rcp1·0-d.ucthrc cycle. 
2. A rer.resentative collection of the frogs ~nd toac"is which occur in the creek along with th~ ir c~ct: arid 1 n.1 ... :?..~ for m11seum d.isr•lay. 
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CHECI~ 1JIST 0~' A!•1PHIIn'.Arn3 OCCU!'.IHG nr MtJIR' WOODS NA:i!Iomn, l.'f0i'1"1J.':ENT :m::GION 
·c1a~~ Amphibia 

Order Urodela l-~E",·1TS & SAi~Ai·i'.Alrn;z:HS 2'1amily S~lamandridae 1 3.ough-skin newt Tri tun.1 ~ Western l'~d-bellied newt 't1·itun.1f.; Calif('rnic. newt Tri tur-J.~~ ]'o.mily .Arubystom·idae -. 

~rn.tlosun twii;t..Yi (3~(iltcn) ~ivul~ris Twit~y 
tr~~f.oro::;us (Rathke) 

· Ti~er sal~·.man:\e,r A.r"2:u• t.c:11a t.ir:r-.~111.un c~!Jifor!l'i cn~!e Gray 
1):J.cific giant salrut!:u1dcr D~.e~:i~'.l~~y~cl.i:m . eno0.t 1.is l ~~::;cl:wchol t~) ~'a!llily Plcthodon:ti::ae ·. Eschschol t~ sal::i..11anc.ler 1'n:.;8.t i ::2, ~chschol t..zij. · x:::tnthontica Gr&y 

Calif. slender -sala.":!ander Hat r achose ·nn ntte:·1\1~.tu::i attenu.::. tlin (Esch.) :B~ack ~:wtlli:ma!1der !Cne?.d ~~ ~; t°lnvi ~t:-:ti.w. rlnv.i\. ·oun8vn. tn:; ( -::ltr. 
Arboreal ~ul:::::!ll:.i.~~der An2 ~ c(.:;0 :.tv'Ub1·)::; lu ··,.ubri~; ( II::1.ll cwe 11) 

. ...., """' ' ,.. ... ,-. -\.~-.·;-- =-'-"---Order Anura !' !tc . .r!::. c: '.L Ln ·~·-> Fa.11ily Dui'onJ.<iac 
\foDtcr~'l t(•n.Cl Buf o hor•:-fi~·.~ }lalonhilt'.H B&~rd and Girard. 

Family H~·licleic: ---
· 1 :r·ucific trct:?-to:::C. Hyla r~:·q~f\. Bah-d· aind

1carard \ 1 
'::I 'l P . • 

I 
II 

~ amJ.. y ... uiua i.\o 
. , ReO.-l egeed f1·og-~ au.:r-.1rr:. clro.,ytonii. Dai.t·d and Girard YeJ.low-leg5ed frog H~rna bog1ii bo;rlif .UD.ird U 1 ~ }l • • ··1 I I 

*1JuJ. -:i:roe .~.na c~·i;i:'S1)c1ana ;) 1i:n·/\i . ----:-
~- int::.·oducccl into W(':st:rn sj;ates :f1·0111 the l::ast., 
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