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STUDIßS ON T} BIOLOGY OF TO AiBYSTID 
A1D FIVE PLETHODCTID AIMS OF WESTN OEEGON 

Introduction 

Studies of ealarnrders often unit certain phases of eoolo 

which are necesar; for tracin?, the ccrnolete cycle of a species' 

life history. The purose of this study is to discover sce of 

these cnissions, and to add data to aspects of the life histories 
that se, at present, inadequate. 

Seven speoles of salamanders were collected and examined in 

order to compile data on (1) the behavior and habitat of individuals 

of each species in the field, (2) total-length frequency within the 

species, (3) differenoes ir secodary sex characters exhibited by 

each species, (4) varIations in the reproductive systen at differ- 

eut stares of maturity, and (5) food itna consumed by the indi- 

viduals of each secies. 

The species studied in the investigation vere Dicanptodcn 

ensats (adults and larvae), Rhyacotriton olympicus, Plethodon 

durini, Plethodon vehiculum, Batrachoseps wrihti, satina 

eschscholtzii oreonersis and Aneides ferreus. 

Materials and Metods 

A total of 464 specimens of salamanders was collected in the 

field, 3peoimen5 were collected in every xnonth during 1953, 

except in August and Seotetber. All specimens were collected in 

Benton County, Oregon, except the 11 speoixnens of Batrachosepe 
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wich were o11ected in Marion County, Oregon. Lnmedlatoly 

a er ìeing o11eoted, eac' specimen ws 1eeed .n 70 per cent 

alcohol which acted as ì:i11n and Dreser7ing agent, keening 

the sa1anander and the rtertz of the digestive tract in 

excellent condition. For each salaiiander ca,tured, the data 

recorded inc1ded information on slone, cover, ve-ettion, 

nioi5ture, teTflpertUre, an5mal associates, oocaiona1 behavior 

ncte, and the thte. 

In additIon to Qe collected specimens, 30 sa1ainardors 

( Diemptodon larvae) now In the collection of the Mu3eurn of 

Natur1 iistory, Oregon 3t&te College, were sthded. 

Lhoratory observations included the following inforrnation: 

apecies, sex, body measurenents, cordition of the gonads, con- 

dition cf te reprothctive ducts, size and position of the fat 

bodies, contents of te atnach, and snonìales. 



Dictmtodox enaatu 

Field rhservtje 
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Durn this investicition, three adu1t aria 30 lar-ve.: 

Diøantodon were examined. (e adult ws oollected ori each of the 

following dates June 28, July 5, and November 28, 1953. The 

larvae were collected during the months of May, July, August and 

September i?1 the years 1349, lESO and 1952. 

The tLree adult Dtoarnotodon were collected in or i.'ediately 

adjacent to small permanent streazns. wo of the individuals were 

taken from beneath roeks on the strew bank. The third individual 

was collected in the wter benecth the protection of an overhaning 

rook. All three specimens were extremely slippery and active when 

captured. 

On one ocoasiori, an adult lethodon ve'iculum and a Dicamptodon 

were found sharing the same protective rook. 

Larval Diøamptodon were col1eted fror larjer streams by using 

hooks bited with meat. 

Total-length Frequency 

Table 1 how te frequency of total-length differences in 

larval Dioainptodon en3atus. Note that the female larvae show w-ide 

iariation in tot1 length, fran 234 millimeters to 302 mi11ineters. 
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Ttb1e 1. Frequency of tota11enth difference8 in Dicamptodon 
enatu (larval fanale) 
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Sexual D1oroh1sm 

In the snecimens exunined, no external sex differences oold 

be noted in either the adulte or larvae beouse of the followings 

(1) The three Dtcanptodon that had inetomorpìosed ..ould not 

te accurately sexed bec:use of the mmtire condition of the gonads. 

(2) Twenty-four of the thirty neotenic larvae exsrnined were 

fem.le3; six a,peared to be immature fale. Ari explanation for 

this strange sex ratio is dificult. The time of the year that 

collections were made, more agres-ie beh:vior of female- in rising 

to bit or an e. tuai inequality .f sex rio are 2ossibie 

oxplanati ons. 

ReproduotiTe Systen 

Adult--The gonads of each of the three metamorphosed 

Dicsmtodon were too imature to accurately determiie the sex 

Gonads avera;e approximtely 25 millimeters in length, five 

mill3etera in width and are granular ii appearance. No pignen- 

ttiox is present in either the gonads or the supportn.-; menbranes. 

The fat hodes, which occur lateral to the gonads, are yellow 

fatty structures, exaeedtng the gonads in length by several 

millimeters. 

Larvse.-The immature ovary is a grnule.r structure 'which 

aver*tes proxirnitely 35 millimeters In length and not more than 

10 millimeters in width. It is cream-colored in anpernnoe, 



beoomin s1ìt1y more ye11owis} with tur1ty. ig are ex 

treìe1 numerous but too na11 and fra11e to accurately count. 

There are an etmated 300-500 immature ecr,s per ovary. As the 

es mature the ovary erlarges, attairing In the xnature condition 

a le,igth of 80 millimeters and a width of 50 millimeters, An 

average of 101 (68l75) ature" ergs (more than two mill1neters 

in diameter) er ovary were counted. 

Table 2. The number of female Dicamt,todon with enlarged ovarian 
eggs 

May July August september 
Number of females collected 3 14 5 1 

The oviducts in the immature female are thin (two nillimeters 

or 1es in diameter) and slight1' coiled. As the female matures 

the duct3 lengthen. They course in lateral-medial waves which 

seldom cross one another. 

Food Habits 

oth larval and adult Dicamtodon often have extraneous 

mqterlal in their digestive tracts, such as leaves, fir needles, 

m'd and small stones. TTese items constItute anproximately 50 per 

co:t by volume of the stöh contents of the l .. rvae. 

An examination of the contents of diestive tracts of 

Oicarn',todon indic.tes that the lar.e feed unon gastropoda 



&nd orustaoea (Astacide) a1rot exc1siie1y. The adults ezuibtt 

a more diverse diet, with gastropods resent ir the larest 
nunber. The data obtained frc*i t:ese examirtlons are shown in 

Table 3. 

Table 3. Food items fror the stctacì contents of Dicsmtodon 
ensatue (adult) 

Food item Number cf times tood item occurred 
o1luaea 
Gatronøda 

2telioidae 7 
Li.rn&oídae i 

Ar t h r op ada 
Cruetacea 

Isopoda Lidiun gracile i 
Deapod 

Astacidae Astacus sp. i 

Dit,lonoda i 

Insecta 
Plecoptera 

Peltoberlidee i 

Chioroperlidae i 

C o i eot,ters 
unidentified adult i 

Diptera 
Epidtdae i 

C Lordata 

.Plethodortidae :rj veicu1urn i -- 
Food itens fr4r the stach conterts of Dioarnptodon ensctue (larvae) 

c1lusoa 
Gastropoda 

Arthropoda 
Goniobasis sr'. 52 

Astacidse ?staeus so. 22 
Chordata 

Teleostei Cottu gulasus 3 



Rhyacotriton olynpious 

fl.eld Obaervt1ons 

Rhyacotrton usually frequents moist seepag.e areas near cold 

permanert streams. Howe-ver, during per3ods of high rainfall and 

low temperatures, acme individuals migrate away fror the stream 

sites into the adjacent areas, here they are found in dese 

tan1es of rnoi3t, dead vegetation usually roteted from above 

by a board or flat rook, The nix,. specimens collected for thia 

1net1aticn wre taken frOEn beneath boards that were located 

more than 100 yards fr a strein. 

satmna eschscoltz1 and Plethodcn vebiculurn were taken 

frct. beneath the same cover as Rhyacotriton. 

Rhyacotriton wen unovered made no attenpt to e8aDe, 

remaining in a semi-torpid condition. 

Total-length Frequency 

Table 4, Frequenoy of total-length differences In Rhyacotriton 

olympious 

Length in n. Frequency of Males iequ of FaIes 
60 1 

61 

62 

63 

64 1 

65 

66 

67 1 

68 1 

69 1 

70 



Thble 4. Frequency of totl-length differences in Rhya'oiton 
olympious (cont.) 

Thth in mrn Frequerilcyof vales rijuency of Females 

72 1 

73 
74 1 1. 

75 
76 
77 
78 1 

Sexual Dimorphism 

The average total length fcr the three gales was 73,3 

milli.ietera (67.5-78 millireters), and for the nine femRies 

68 millimeters (6O.574 millimeters). The no-,ulation means 

for the to sexes Rre not significantly different when te3ted 

with a t-test using a crie per cent significance level. 

Little difference is noted between the snouts of male 

and female Ehys.octritor. (Plate I A). 

Male R1*ootrin hae rectilinear lobes present on either 

side of the vent (Plate I B) wiioh readily distingui& them 

from the females. 

Reproduc tive System 

Male--The testis of imnature Rhyacotriton is a white 

structure wich becomes mottled black upon maturity. In the 

adult it averages approximately seven millimmeters in length and 
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three mìllimeter9 in w1dt and assunes a ;lohular anpoararce. 

The st,erm &ots are vdte in the imrnture condition and 

beoctre blaol: as the te:3tes mature. T}ey are not coiled. 

T1e znesorchia are non-'igmented. 

Femiale.i.The 1iature ovarie$ of Rhyacotriton are annroxi- 

mately five millimeters ifl lertth and are slitly grayish in 

color, AS they mnture they lengthen and beccme colorless. The 

mature ovarIes averne approximately 10 millimeters in 1enth 

and four rnillimeters in width. 

Five of the six fanales collected had ovarian eggs. These 

five were collected ori January 4 and 18, February 3, March 23 

and July 2. There ws an average of 10+ eggs per individual, 

and the ea ranged in eire frciz l-3 nitilimeters in diameter. 

The oviducta ha'ïe a diameter of anproxim:tely one mliii- 

meter in the immature codltion and eniare to a diameter of' 

approxini'tely four millimeters in more mtre individuals. 

Coiling. increases wth maturity, until obscured by the increasing 

stse of the ducts. 

The fat bodies adhere to the lteral margins of' the gonads. 

They may attain a length as great as that of the gonade and 

beccie expanded laternily. flowever, they are usually aaller 

and the sise sees to }ave little or no correlation with the 

condition of the gontds. Occasionally they show black pien- 

tati On, 
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Food F&its 

3everal of the stcachs examined contained extraneous 

materiale, such as mud, fir needles and small stones, These 

Itens constitute an esti;ted five per cent by volume of the 

total tiach oonterts. The study indicated that insects 

(especially thturids) and is000ds compose the main items of 

food for Rhyacotriton olìpicus. 

Table 5 lists the food items ideutiftd tren the stach 
coitents of nine soecimens cf Rhjyacotriton oI3'epioua, 

Table 5. Food items frot the stnach contents of Rhyacotriton 
olymtiou s 

od iten umber of' tirneflood it occurred 
Vollusca 

Gastronoda 1. 

Arthropode. 

Isopoda Liidiuxn gracile 7 

Araneida 
unideitified adults 2 

I n s ec ta 

Collembola 
Podurldae 2 

ìntomobryidae 1 

Sminthuridne 19 

Plea optera 
Perlidae 3. 

Coleoptera 
uflidentified larza i 

Staphyliriidae 1 

Curoulionide i 

Lepidoptera 
unidertified larva 1 

Diptera 
unidentified adult 1 

unidentified larvae 2 



Plethodon unn1 

Field Observtion 
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Forty-one speo1nien of P1ethodo' dunni were collected in 

The specixnen were collected in each of the firct fIve 

months and in October and Noveciber. 

Plethodon dunni frequente areas of outcropping rook, talus 

slides and aburdant cover. Crevices in the outcrops and slIdes 

apparently prov'ide protection during periods of adverse tecmper- 

atures and low cioisture. During favoracle periods of moderate 

teratres and heavy ra1nf'l1, Plethodon dunni indivIduals 

radiate away frii the outcrops and utilize othei- avall&ble cover. 

Plethodon vehiculurn frequents the seite arets as 2lethodon 

dunni and often indIviduals of t two secies are found beneth 

t'e same ,rotoctive cover, ie1d obserrations, however, indicate 

that 1ethodon vehiculumn prefers higher tenperatures and lower 

hinmidity than Plethodon dunni, These &oservîtions tare si;niìar 

to those rnde In the field and substantiated In the laboratory 

by 1uiras (6, pp.44-45). 

Dumaa felt that there wis "slIht" cor'et.Ition botweon the 

two species. Uoweer, on April 24, a Plethodon dnni vaa collected 

with a partly digested Plethodon vôicuiwn in the stcnach c;ntents, 

Indicating occasional active ccmp.titim bstweetx the two secìes 

in the field. 
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Total- 1erth Frequency 

Table 6. Freuenoy of tota1-1enth dIfferice in Plethodon dunni 

Length in i'reuency Frequency Ler'rth Frequency Frequency 
iim. h'a1es Females i Males Femt1es 

- 103 
71 3. 104 
72 105 
73 106 1 

74 107 
75 106 
76 109 1 

77 110 
78 11]. 3. 

79 112 1 

80 113 
k1 1 114 1 

82 115 1 2 

83 1 116 1 

84 3. 117 
85 118 2 

86 119 1 

87 1 120 1 1 

88 121 1 

89 122 1 

90 123 3. 

9]. 124 1 

92 125 1 1 

93 126 1 3. 

94 121 1 

95 128 1 

129 
97 130 
96 131 1 

99 132 
100 1 133 1 

101 134 1 

102 135 

Sexual inorpi 

The averare 1enth of the males collected in 1953 ai 107.2 

millimeters (70-127 mIllimeters). The aerae length of the fe& les 
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ws 117.7 mIllimetere (51-134 millimeter.). A t-test pith a one 

per cent sinifieanoe level ns used or. tLe data ccpi1ed fran 

all se'table, urinjured individuals. Te re,ults wre not signif- 

icnt, indio ting that the means for the male and feL le pou- 

lations are eqial. 

All individuals over 90 millimeters in totel 1eth were 

arbitrarily considered as adults. Tail ireasurenents wore taken 

on 3) salamanders over 90 Lillimeters in lenfth and with no 

evidence of previous tail injury. The tails of the 17 females 

avorape 57.1 millimeters in length while those of the 13 males 

averaged 57.0 millimeters. Stebbins (12, p.69) states that male 

snecimers have longer tRils than the fales. This does not 

seem to be the case for tre indIvIduals collected for this study. 

The malee may be distinguished fran the fea1es by a more 

truncte snout, swel1ins in the regions of the nasio-labial 

grooves (Plate II A) and by a narrow depressed area bordering 

the vent (Plate II B). 

Re,roduc tive System 

Male--The immature testis arerages arnroximately six 

millimeters ±n length arx two . illinieters in width. Starting 

at the posterior tip and moving forward, the testis becomes 

progressively thrker as it matures. The mature testis is 

entirely black and has itttained a length of aproxlm&tely 11 

millimeters and a width of three millimeters. 
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Te serrn ducts are iìa11 (less than l. ii1limeters in 

diameter) and also bec'cxne 1ack as the teste rnatire, Sorne 

coiling occure and is usually more oriounced in mature indi- 

viduale. 

The rnescro-ia may be piented slightly or not at all. 

Pale--ln imaature feiales the ovary is su'roxirrtely eight 

millimeters in 1enth and two millimeters in width. a1l eggs 

are usually observable and averse aproximetely 15 per ovary. 

As the egge mature the oTary increases 1r sise and becomes 

irregular in shape. Mature ovaries average aproximte1y 16 

millimeters in length, seven millimeters in width and contain 

en evere of 10.25 (7-13) eggs per indivIdual. 

The oviducts are straight in iznmsture femAles and have a 

diameter of not more than 1,5 millimeters. As the ovary matures 

the duct 1entheus and hecanes highly coiled. Rowe'ver, this 

coling is obscured in mature indivdua1s because of te Increase 

In diameter of the ducts (un to five millImeters in diameter). 

Table 7. The number of feale '1ethodon dunni with enlarged 
ovarian eggs (by months) - - Jan. Feb. Mar. tpr. May &t. ov. 
Number of fensles 2 4 3 1 6 
collected 
Females with ovariañ 
eggs less t:-an 2 mm. 3 1 4 2 1 5 
in diuueter 
Females with ovarian . 

eggs more than 2 1 1 1 1 

mm. in diameter 
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The ovnry, meovaria and duots are non1ented. 

The fat bodies of Pletodon dunni, w:ih have black rig.' 

entation, usually exceed te gonads in total length by sevra1 

milUneters. 

Sex Tatio 

The sex ratio for eac} month in w.ich Pletbodon duunl 

specimens w2re collected is shon in Table 8. A total of 40 

speciens vas colleoted. (One Individual collected n October 

wa too immature to sex and Is not included in the table.) The 

ratio varies slightly frc. nonth to itonth, but the ratio for the 

total number a31)roximates 1:1. 

Table 8, Ratio of adult fenales to males according to ìoriths 

ònth Number in axnple Female to male ratio 
January 

- 
- lzl 

February 3 2:1 

March 8 2:1 

April 8 3,5 

May 3 1:2 

October lO 3:2 
îoveber 2 1:1 

Food ifabit 

Table 9 lists the food iteL8 identified froi the stomach 

contents of 4]. speot'nens of Plethodon dunr, An exaxidntion of 

the stomach contents 3ndicrtes that Plethodon dunni feeds unon 

insects aLro3t exclusively. 
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Table 9, Focd. iten Ident fIen fron t1e stiach contente of 
Plethodon durt 
Food iten NUmbfr oftimes food 1 tsn oocîi 
Mneaa - 12 
Arthra .oda 

Isopoda LIidjurn graoile 18 
C hilopoda 

UnidentifIed O 

Gecp . ilIdae i 

3co1oendr1dae i 

L,ithobildae 4 
DIp10-'oda 

Pntdentîfted 2 
seudosoorpon1da 

Urdenttfied 3 
Phaì&ntp Ide 

Unidentified 2 
NenastGmatidie ratne modetum 

AraneIdt 
tTnIdeitIfied 
Mimetideo i 

EpetrIdec ete11na sp. i 

Ageienldae Cicurira sp. i 

L1nyhidae i. 

Aoarina 47 
1nse ta 

Coliomboia 
PourIdae 37 
Erttomobryidae 

Int1ìuridae 333 
Orthoptera 

Loou5tIdae i 
Coieoptora 

UnIdentified adults i 
Unidentifi od iarc i 
Carabidae 3 
Carabidee 1arve 6 
3taphyiin1dte 5 
3tahyi1nidae 1arve 
Pseia,!idae 3 
ElaterIdìe i 

T1ater1dae larvae 4 
iemlptera 

T..n:IdIdae i 

Neidtdae i 
Iaoo tera 

Aphidldae 
Lepidoptera 

UnidentIfied larvae s 



18 

Table 9, Food its identified from the stcach contente of 
Plethodcn dunni (C ont.) 
rood item - "umber of t1es foc item occurred 
Arthropoda (Cont.) 

Insecta 
Diptera 

Unidentified adult i. 

Unidentified lare 22 
?ycetoilidae 2 

1ymencptera 
3celionidae :aeu sp. i 

Iormicidae 10 
kollus 

Ga3trcpoda 4 
C horda ta 

Azph1bia Plethodon vehicul i 

Table 10 3h0w8 an aniysi.s of the 8toaoh onterts of 

Plethodon dunni for each month in which seoimens were collect's 

ed. Note thìt the various food itans are apìrent1y taken at 

rQndozn, with no apparent ohane in diet durIng different seasons 

of the year. 

Table 10, Stoiaoh contents of Plethodon du'ni (by onthe) 

Jan. geb. Mir, A,r. Ma Oct. Nov. 

s t orn ach s 
exrntned 8 3 8 8 3 ii 2 

Annelid i 7 2 2 

Isooda 6 1 6 4 1 

Chilopoda i. i i 6 ¿3 

Diploioda i i. 

Pseudoscorpionida i i i 

Phalanglida i 1. i 1 
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Table 10. StOEnach contents of P1,thodor durmi (Cont,) 

Jan. 1eb. k4ar. Apr, May Oct. Nov. 

Arnetda 2 1 1 7 6 

Acerina 1 8 1 4 27 G 

CoUen'rolt 178 82 67 40 9 29 3 

0rthopter. i 

tea 4 7 1 8 2 2 2 

rdrtera 1 1 

}ioznoptera 1 1 2 1 

Lepidptera 4 1 

Diptera 

menoptera 

8 

1 

4 

1 

6 4 

8 

2 2 

1 

Gastropoda 2 1 

TaLle 11, w c1 followa, s!twß te re1.tive abundance of 

various itens of f ocd tn the stoiachs of P].ethodon dunni, The 

secord co1unn indictes the number of stariacha while the t'ird 

ooluiìua indicates te ocroentage of stomachs contaiin the food 

iten desigiRted. The chief food of Plethodon dunni was 

Collenbola, wh5ch was 1 ¶fl 76 per cent of the stcruohs 

exein med. 
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Table il, Abundanoe of food 1teiis in st&chs of Plethodon dunni 
- 

Food itn 
Number of 3toiaehs 
ooï'tairi:g food 
item 

Percentage of P. dunni 
toaohs contetning 
indiosted food it 

Gastropoda 4 9.7 

Isopoda 9 21,9 

Ci1opoda 9 21.9 

D.p1opoda 2 4.8 

Fseudosoorpionida 3 7.3 

Pha1ani& 4 9.7 

Araneida 13 31.7 

Acerina 13 31,7 

CollOEnbola 32 78.0 

Orthoptera 1 2.4 

Coleoptera 19 46.3 

Iíenuiptera 2 4.8 

Homor'tera 5 12.2 

Lepidoptera 3 '7.3 

Diptera 10 24.3 

Kyrnenootera 5 12.2 

Annelida 6 14.6 



P1ethoon vehloulum 

Field Observtions 
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One hundred and twenty-eight specimens of Plethodon vehîou1ur 

were cc11ecte1 durir;g 153. Collections were uade n every cnth 

exeet in Au.ust and 3optnber. 

Plethodon vehlculum nhebîts the aaie tyne of outcrop habitat 

as is frequeted by Plethodon dunni. During most of the year 

indiidueìs of either secîes ay be co11eted together, However, 

since 1ethodon vehiculum apparently fors higher temperatures 

and is more tolerant of dry conditions, one or the other speois 

may be nresent ir the habitat alone, dependi utori recer:t weather 

condtions. 

Plethodon dunni, attha, Dicmptodon, Tarich& and Pjìeide, 

were all fowd on ocessioni sharing cover with t'iethodon vehiculum. 

Tota1leth Frequency 

cte in Table 12 that 3DeoiaTen that were irniature and 

could not be aourate1y sexed were 63 millimeters or less in 

total lon;th. All 1ridtv1dils mature enough to b sexed wcre 

63 millimeters or more In tot1 length. 
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T&Dle 12. Frequency of tot11ength differences in Plethodon 
vehioulum (male arid fem4e) 

ngnieq. req. req, Lethiq. req. 

!. males fUa1e3 ixinature in min. males fema1es 

-___ 2 67 1 

39 1 68 1 1 

40 1 69 

4], 70 1 1 

4 71 1 

43 72 2 

44 73 1 

45 1 74 

46 7 3 3 

47 76 2 4 
48 1 77 4 2 

78 2 2 

50 79 3 2 

51 80 2 2 

52 81 2 4 

53 82 3 $ 

54 1 83 3 5 

55 2 84 2 8 

56 85 2 5 

57 88 2 1 

56 87 2 5 

59 88 2 

60 89 1 

61 90 5 

62 91 2 

63 2 1 1 

64 93 1 

65 1 1 94 1 

66 95 

zexua1 Dimorhi3rn 

Te average length of te maies collected in 1953 was 

77.64 millimeters (6387 millimeters). The average length of 

the fn1es w&s 82.22 mIllimeters (63.u.94 ni11imeters). . t-test 

with a one per cent sign1ficrnoe level s used on the dth 

compiled fr: all sexahle and uninjured individuals. The results 
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were not significart, indicating that the means for the male and 

female populations are equal. 

The malos may 1e distinguished frai the females by a more 

truncate snout ard larger swelling3 in the regions of the naslo- 

labial grooves (Plate III A). The males also have a denressed 

area bordering the vent and an indication of two small flaps just 

posterior to the vent (Plate III B). 

Reproductive System 

ale--Tbe testis of irurature Plethodon vehioulum is a gray 

structure a7eraging a,proxirmte].v four illîmeters tri length and 

1.5 millineters in width. As the testis matures it becomes 

progressively darker starting with the posterior margin arid 

proceeding forwtrd. Th adult testis averages aproxtmately 10 

milflmeters in length arid three millimeters i Width. ûc'asion- 

ally the anterior two-tirz's of the testis is expanded while the 

posterior one-third is consticted and tapers almost to a point. 

1ormally the testis IS expanded throughout Its entire length. 

The spen ducts are grayish and straight in izuiature males. 

As the testes enlarge and darken, the ducts lengthen and become 

black. In the adult salamander the ducts are ertirely black and 

are greatly coiled. The diameter of the du ts is approxirnte1y 

.5 millimeters in i:rnture individuals and may attain a diameter 

of 1.5 millimeters in the adult condition, 

The mesorchia ar show slight or no piientetion. 



24 

?ema]e-.The immature ovaries of Plethodon vehicu1um averae 
aproxtmately four millimeters in length and one milleter in 

width and are white in color. Extremely miall eg's are aarent 
in tle maturinîi oiry. These "Limture" egs (less than .5 m1111. 

meters in dlmìeter) averge 22 er ovary. More eggs are appar.. 

ently produced by the ovaries than actually reach mturity, for 

"mature" eggs average only 3. per ovary. 

The foliowng table shows the number of Plethodon vehiculum 

females with ovarian eggs. Note than 84.7 per cent of the total 
females collected exhibited ovarian eggs. 

Table 13. Fales of Plethodon vehioulum with ovarian eggs 
AJan. ïeb 

o. or renaLes 
collected 17 5 29 3 6 3 4 4 1 72 
females with 
eggs less than 6 2 11 3 ¿3 2 1 31 
.5 =1. in dia. 

Fenal es v 

eggs more than lO 2 12 2 3 1 30 
.5 uim. in dia. 

: of females 
with ovarian 94 80 79 100 100 67 T5 75 100 

eggs- __________________________________ 

The ovaries, mesovRria and the oviducts lack the black pig 

metation found in the males. 

Sex Ratio 

Table 14 shcw the sex ratio of the collected Plethodon 

vehiculum, The ratio varies considerably fran month to month. 
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1owever, t ratio for the tot1 n9mber of 128 3pecirnens apnrox- 

irnate3 three females to two 1es, wIth 10 indIviduals too 

iture to accurately sex. 

Table 14. Ratio of females to ta1es acordint to monthi 
Month Nnbe in sap1e Female to niale rat[ 
January 29 17*11 
February 11 1:1 
March 43 29*13 
A'nri.l 7 3:4 

17 3:4 
June 6 6*0 
July 3. 0:1 
Cctober 8 4:3 
November 5 4:1 
December 1 1:0 

Food Habits 

The following table lists the food itens identified fran 

the stanch contents of 128 spec5mens of Plethodon 7ehicul, 
Aoarina and insects (Entanobryidae and ninthuridae) were the 

most frequent food iteris consumed by the Plethodon vehicu1 

collected. 
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Table 15. Food Itens of Plethodon vehioulum 

Pood itn Number ot times rood 1ten 000urred 

Annelid 28 

Arthropoda 
Isorod.a LIf;ldiunh cI1e 14 

Ct ilopoda 
uruidertIfied 4 

GeophUide 7 

Soo1operdri1e 1 

Lithobildae 7 

D1plopod 
unide::tifled 2 

Pseudos orplonida 
unidentified 97 

Pha1angida 
unidentified 9 

Phs1ani1de Leuron-ohus pac i floue i 

Ischyropsalidae abaco orassipalpe i 

Pjan ei.da 
unidentified 3E 

Cten.zidae Antrodiaetus sp. 2 

t,j'iaurobiidae Callioplus sp. i 

Diotyuld&e i 

Therîdiidae ]uryopia ap. i 

Leptonetithe Usofila s. 2 

L1nrphidae 2 

Agelenldae Calmar1 sp. 2 

Cyb&eus sp. I 

Thrisidae i 

Aorina 481 

Ins ec ta 

Co1lebo1a 
Podurldae 302 

Entanobryidse 387 

&t1nthuride 823 

G oleoptera 
unidentified 1arv'.e 15 

unidentified adults 4 

Cioindeiidae 1rue 3 

Carabide larvs.e 17 

Carabidae 2 

3ilhidae 4 
$oydinaenidae 3 
Staphylinidie 25 
?selaphidae is 
Cantheridae 1 

E].ateridae iarvte 
Byrr}:idae 

Cuoujidae 2 
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Table 15, Food ìtem5 of Plethodon 'vehiculum (Cant.) 
Arthropoda 

1n8 ea ta 

Coleoptera (Cont.) 
Co1ydi1de . 2 

Chryscxnelidae i 
Curculionidae 12 
Curoulion1dae-3co1'rtide larvae 4 
Scolytl.dae 2 

fle Ip te ra 
unidentified C 

Lyae1dae 1 
Tingididae 13 
Mir1de 2 

Jomo'tera 
unidentified i 

Cicadellldne 2 
Fulgorldae i 
Aphldidae 2 

Lepidoptera 
unidentified 1arv 2 
Pyralidide larvi i 
Geieohiidae 1rv& i 

D iptera 
unidentified 1arve 100 
unidentified adulti 10 
Tipulidee 
Chironcmìiciae 6 

Doliohopidae 3 
Phoridae i 

Hymenopter 
unidentified 3 
Braooni.dae i 
3erphidiie i 
Scelionidae Baeus sp. 4 
Fornioidae 143 

io1 lus ca 
Gastropoda 19 

The following table shows ari analysis of the stanach contents 

of Plethodon rehicuium for each rncnth In which specimens were 

collected. The food items are aplarently taken at rendan. The 

Arachnids form a more inportant part of the diet early in the yr, 
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but are replaeed by 1nset3 &s they becne more abundant, 

Table 16, AnalySi8 of' the storch contents of Plethodon vehicu1i 

Jan, Feb, Mar,At,r.May JuneJu1yCt, Nov. Dec. 
No. of stichs 
exam1red 29 11 4 7 17 6 1 iL 5 

Annelida 2 10 1 1 2 2 

Gastrooda 

_5 

4 3 1 4 1 1 2 3 

Isotoda 6 2 

Cu1opoda 4 1 9 1 1 2 3. 

Dip1ood 3 1 9 1 15 
Paeudo- 
soorrionida 37 21 17 4 10 1 3 3 1 

Pha1anr11d 2 2 3 1 

Aranetd& 19 3 9 3 4 2 8 

Acarira 7 43 215 34 43 10 1 25 10 3 

Co11eibo1a 709 82 197 71 1l 118 4 132 39 9 

Coleoptera 23 i 33 16 17 2 C 2 

Hemh,tera 

Hroptera 

12 

3 

2 

2 

2 

5 1 

4 __1 

'T 

1 

9 2 1 

Lepidoptera 2 1 1 

Dptera 32 19 33 3 14 6 3 

yenotera 30 2 55 26 29 3 5 2 

Table 17 s:ow3 the relative abundance of' inr1oue Items of 

food in the stcnachs of Flethodon vehiculum. The first column 

1.sts the food items, the second the number of stomachs, whIle 
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the third thdicttes the neroentage of staachs containing the food 

item. The chief food of Plethodon vehioulum s Collembola, which 

was found in 67.5 per cent o± the stmchs exsinined. 

Table 17. Abundance of food iterns in the tomschs of Plethodon 
vehiculun 

NumbiT stinachs Percertage of stomach8 
Food it containing food itn contai:-dn, indicated 

food item 

Annelida 10 7.6 

Gastropode 13 10.1 

I3opoda Q__ 6,2 

Chilopoda 

-- 
18 

_ 
14.0 

Biplopoda 16 12.5 

Ps eu do- 
acorpiozilda 51 39.8 

Phalanglida 7 

_______ 

5,4 

Araneida 28 

_______ 

21.8 

Acarizia 

______ 

96 75.5 

Collenhola 112 87.5 

Coleoptera CG F1,5 

Hemiptera 17 13.2 

:onoptera 

Lepidoptera 

18 

4 

14.0 

3.1 

Diptera 59 46.]. 

Hymenoptera 56 43,7 



Batrachoseps vrtt5. 

Field 0bservìtione 
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Eleven specimens of Batraohosepa wrighti were collected on 

May 27, 1963, one mile wet of Detroit, Marion County, 0reon. 

These individuals were collected on a south-facirg slope whioh 

s burned over in 1941, The slope averazes proximately 20 

decrees on its lower aspect which Is adjent to oregon high-. 

way 22. At higher elevMtìons the average slc,e increases to 

aproxThitely 40 degrees. Burned and decay1g logs are .nunier-. 

o'1, with new-growth Douglas fir, shrubby veetat5on and de- 

ctduou trees encroaching or the denuded areas. 

specimens of Batrachoseps w-cre tken fror under decíying 

logs. The smallest loi' was apprcx1iately two inches in dia- 

meter and the largest exceeded three feet in diaìeter. All in- 

dividuals were taken fra 'iìoist sit:tions, which in t1s case 

were the well-shaded, depressed areas and streern-side loo tiens. 

Ensatlna eschsoholtsii oregonensis and kneides ferreus 

were also collected on the sune hillside. The habitat require- 

ments of nsatina a2parently aost nearly approach those of 

Batrachoseos, fer these two species were taken from similar 

aituation. Aneide were tsken frcn drier areas. 

Batrachoseps, urofl being disturbed, usually assume 

tigxttly coiled position with the heed toward the center of the 

coil. being uncovered, sev?ral individuals assthned this 
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position with their ventr i 8urfaoes u. Only one of the i]. 

capturecj on May 27, 1953, tried to soape. ?hi3 individua]. 

attepted to prcced into a subterrane*n tunnel system which 

appeared to have Ueen constructed by a mole (Seapanus sp.). 

On May 23, 193, Dr. Robert . 3toi collected 36 specimens 

of Batrachoseps frc this $are aree. On May 30, 1953, a search 

of moro than three :. 'urs failed to uncover a single individuai. 

On all three of these co1le'tion dates (May 23, 21, 30) rain 

fell and the temperatures 'were moderate. Two subsequent 

attnpta to collect Batrachoseps from this area have met with 

failure. 

Tota1-1enth Frequency 

Table 38. Frequenc:' of tot-l-iength diff'erences in Batrachoseps 

58 
58 
60 1 
62 1 
64 
66 1 
68 1 
70 
72 
74 
76 3. 

78 1 1 

80 1 1 
82 1 
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Sexual Dinorphism 

The male and fanale population means for Batrachos wrighti 

are not ignifict1y ditferent when using te 3tudent' t-test 

with a one per cent s1gn1fionce level. The five uules collected 

averaged 70.3 millimeters ir length (55-77.5) and the six fenales 

averaged 73.4 millimeters (63-83). 

The snout of the L'ale is more truncate (Pl.te IV A) than that 

of the fernle, end in the ale the rerions of the nasio-labial 

grooves are swollen. 

The vent of the milc is bordered by a narrow depressed area 

with the ups elevated, particulsrlì on the anterior (Plate IV B), 

The vent of the fale is a simple slit. 

Renroductive sten 

ale--The testis o' adult Batrachosens is ncn-pigpiented and 

oultinle, usualy consisting of two distinct enlargements con- 

neoted by a short (four millimeters or less) filamentous îst}ius. 

The anterior enlargements are the largest, averaging approximte1y 

five nill5meters iii length and two millimeters in diauteter. The 

posterior enlargnents average approxisu tely three millimeters in 

length and 1.5 millimeters in diameter. Immature males have 

single-lobed testes. 

The mesorchia of Batrachoseps have a black piientation. 

The sperm ducts in Batraohosej are non-pigmented end 
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although becoming slightly sor. contorted in adults, they con- 

tinue to maintain a a11 diameter (les than one millimeter). 

Female--'The mature ovriee of Batraohoseps measured from fi've 

to ten millimeters in length nd from three to five millimeters 

in width. Five of the six fnles collected on May 27, 1953, 

contained ovarian eggs. These egg, s varied in diameter from one 

to three millimeters and in nimiber from one to six, with an 

average of four per adult female. 

The oviries and ovl.duots cf J3atraohoseps lack the black pie.. 

menttion found in the mesovaria, 

The oviducts of Batrachoseps become greatly expanded, 

attaining a diometer of four millimeters in mitre fa1es; the 

ducts also exhibit a high degree of contortion. 

The ft bodies in Batrachoseps are most apparent in 

sexually lnwnture individuals. Etere they are found anterior and 

lateral to the gonads and consist of narrow ribbon-like structures 

which occasionally exceed the gonads in length by several milli.' 

meters. Often the ft bodies exhibit black pientntion similar 

to that found in their suporting membranes. In sexually mture 

individuals the fat bodies become sinoller ar are less anparent 

because of the enlarged condition of the gonads. 

Food Habits 

The following table lists the items of food identified from 

the stomach contents of il specimens of Batraohoseps wrighti. 
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kn1nt?uride were the most frequ, food it In the atr.choap* 
collected, 

T.ble 19. Food itets of Batro.choseps wrIhti 
Food Item !Jumber of times food Item oocurred 

X1u s ca 
Gactronoda Fo1yyra sp. i 

Arthro,oda 
C hi lopoda 

Lithobttdae I 
PseudosoorIori a S 
Arane Ida 

unidentified 2 
Aoantiymidae Antrodiaetu3 paol.fleus 2 

Acarina 
2 

Insecte 
Co11ibo1a 

Poduridac 
EntocìobryIde i 
3nlnthurldae 8 

C oleoptera 
unidentified larvee 2 
?selaphidae 3 
Elateridae lana i 

Henipter a 
?ingtdidae Acaljpta inera i 

Lepidoptera 
unidentified larva i 

Diptera 
w'identlf led larva i 
Phoridae 2 

Ry5nenoptera 
Forinioidae 5 



Erisatina e3ohecholtzti oregonenie 

Field Observitions 

One hundred and sixty-three srecten of nsatina each- 

soholtzii oregonensia were collected in the field during two 

reriods these periods were fron January to June, 1953, and 

fri October, 195$, to January, 1954. Onl: dm-ing the dry 

period of the year--June through september--were the sala- 

inanders absent from their usual hibitat, 

ßnsatina frequents areas where there i abundant cover, 

such as boards, logs, rocks, leaf litker and bark. 1ost indi- 

Iduala .re found where slopes do not exoeed 15 degrees, al- 

though several were talen vere slopes were as great as 50 

degrees. îrL adequate s1oe ar porous soil prcvde the neces- 

zrj draine, 

During adverse coditions of low teoeraturea ard little 

noisture, Ensatina concentrates th areas where there is consid- 

erable leaf 1tter. They heoe tor"id and are covered. by a 

viscous protective secretion wrich aids in body moisture retention. 

Ersatina ura arparently capable of withstanding lower temperature 

and moisture conditions than Plethodon dunni or Plethodon vehiouluin 

for both of the latter species disappear fran the habitat at these 

times. Higher temperatures favorable to the two species of 

Plethodon cause Erisetina tc disappe: from the habitat--resumably 

into underground crevices, 
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Eisatiria are often ta3ren in pairs or small gronps frcn be 

neath the sare cover, especially during February d March. 

Plethodon vehiculum and ?lethodon dunni frequet ly share cover 

with nsatina, 

Invertebrate associates found under the saxne cover with 

kisatina are not ennumerated, but all forms observed in the field 

occur in the itized list of foods oonuiued. 

Totallength Frequency 

Table 20. Frequency of total-.length differences In &isettna 
eschsoholtzi. i oreonensis 

engw1 ;Ln mm. vais renate .uwn. Lenn in mm. aie 'emsie 
50 2 76 2 
51 1 79 2 
52 1 80 2 1 
53 i i 61 4 
54 2 1 82 1 5 

5 i 83 2 
56 1 84 1 2 
57 1 65 1 2 
58 1 86 2 2 
59 1 87 1 
60 88 2 3 
61 89 1 
62 2 90 3 3 
¿33 2 91 1 2 
64 1 92 4 
65 1 93 2 
66 1 1 94 3 
67 4 95 3 1 
68 1 4 96 1 
69 2. 97 4 
70 5 98 2 
71 1 1 99 2 1 

72 loo i 1 

73 101 1 3 

74 2 3 102 3 

75 2 103 3 

76 3 104 1 1 

77__ 2 1 105 
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Twenty-two specinexis of the 163 &-isatina collected in 1953 

had lost nortioris of their tqils, the break usually occurring at 

the constriction just posterior to the vent. The measurements 

for these individuals were not included in the ureceediní' table. 

Note the wide range in site of the various specimens. 

$exual Dimorphism 

Adult male Insatina have long slender tails which are 

usually as long or longer than the body the tail of the feiiale 

is shorter and broader. Males also may he distinguished fri 

females by their more truncate snout (Plate V A), swollen vent 

region (Plate V B) and the presence of oloacal gland villi in the 

vent. 

The average 1enth o the males collerted in 1953 was 91.52 

mi1li;eters (53-104 i1himeters). The &verae length of the 

females was 74.37 millimeters (50.5-104 millimeters), The t-test 

was used to detex,nine if the male population actually does exoeed 

the female population in total length. ily individuals w loti 

showed no evidence of tail injury were used for both the averages 

and the t-test. The results were significant with both a one per 

cent and a five per cent signific9noe level, indicating that the 

male population actually does exceed the fiale population in 

total length. 

Sex hatlo 

In every month that collections of Ensatina were made, the 
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number of fies exceed the nuher of males, except in October 

when a sìn:le male individual was taken. 

The fol1owIn table shows the sex rat:o for Ens'ttha esch- 

scholtzii ore.oneneis for each month In which they were collected. 

Table 21. Retto of females to m1es accordinE to months 
Month Number in sample Lemsle to male ratio 
anuary 399 

Fe}.'ruary 43 27*16 
March 31 18,13 
April 22 8x3 
May o 2,]. 

Ctober i Cxi 
November 7 4*3 
December 1 1*0 

The sex ratio varies fro month to month, hut the ratio for 

the total number aroxirtes 2l, females to males, 

Reproductive ys tem 

ale--The testis of the adult mole Ensatina Is wIte or 

yellow ,nid1e-shaped orn. In the non-breeding ociidition It 
avera:es approximately four millimeters in length and 1,5 mliii- 

meters in width. During the breeding season it increases in 

length to an average of eoproximately nine nillLueters and a 

width of 2,5 mil1i.rn:ters, 

The sr4erm duot remain small at all times, never exceeding 

1.5 millimeters 'n dIaxeter even during the peak of the breeding 

season. They re slightly coiled. 

The mesorchia are non..pinented. 



Feia1e--The ovry, without eus, la a white structure that 

is difficult to dieern fran Its zuporting ienbrne. It 

averages aroximately four mI1imeters n length and not more than 

1.5 n.1lirneters in width. 'Then ecs are pre5ent the ovary expac'3 

with the mturin eggs. Fifty of the lOS females collected had 

ovarian eggs at soae stage of maturity. ÌAore eggs are apparenUy 

produced by the ovnrj than aotal1y reach mtur1ty, Thr there is 

an average of 17+ imnatureW eggs (1es than .5 mill!rneters in 

diameter) per individual end an average of 10.25 uiature" eg;s 

(more than .5 rnilflneters ir. disxneter) ier irdividua1. The 

anterior eggs seem to enlarge first while some of the nosterior 

eg',s are robab1y resorbed. 

The following table s}ows the er cent (by months) of the 

females collected in 1953 with enlarged ovarian egs. 

Table 22. Female Enso tina with enlarged ovarian eggs 

Jan.b. Mar. Apr. Mex }av. Dec. - -- 
!Iurnber of fàiales 

39 27 18 16 9 4 collected 
Females with ovarian 

4 . 9 4 2 3 
eccs .ß-2 imn. in dia. Fa les Wi tu ovarian 
egg2mai.or 9 5 3 
larer in dia. 
% o1 tena1es wth 
enlarged ovari 23 56 78 44 22 75 0 
eggs 

The oviducts in the inmiature fenales re thin (one mliii- 

meter or less in diameter) and slightly coiled. As the female 

matures the ducts lengthen and become highly coiled with the 
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d1aietcr re irIni small. Females with "mature" ergs present in 

the ovries have ducts ch are greatly expanded; these may háve 

a diazeter cf four millineters or mcre, This enlarement chut- 

erates most of the coils so that the mature duct is relatively 

stright. In their exnar1ded condition the 11s become almost 

transparent; spiral striìtions are found around the duts. 
The fat bodies are golden yellow structures suspended by 

membranes trOEn the later.l martns of the gonads. The size of 

the fat bodies pparently is not correlated with the condition or 

size of the gonads. 

Food Habita 

The following table lists the food items identified from 

the stomach contents of Ensatina eschscholtsii oregonensis, An 

examination of the stoemach contents indicates that the main food 

item of Ensatina oonists of Collembola (springtails), 
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Table 23. Focd tis froii the tcach ccntent of Ersat1na 

cEòd Ìi;en Nbe! ti!ne8 food iten occurred 
irtiropoda 

Isepoda Ligidiu rac11e 50 
C hi lopoda 

unidentified 3 

Geophllidae 8 
Scolopendridae .cclopocryptops s. 3 

Lithobiîdte 16 
D ip lo p ode 

unidentified 11 
Polydesmldae 2 

Pieudosoorpionida 51 
Phalangilda 

unidentified 5 
emrt . 8tcivattdae Nøatcna modestuin 5 

Trlaenonychldae Scrciiui brunneus 
Cyphophthalml CIro acaroidea 3. 

Isohyropsalldae Sabacon oraesia1pe 
Aranelda 

unidertified 24 
Acathymida. Antodiaetus paotf1ou j 

Aelentdae tfr3rnhoóoa peokhar. 6 

Crbeeus morosue 2 
Çrhaeua W.1Tths 3 
CIouaToneß 3 
Clcurina i11a 4 
almaiia inTtoni 2 

Dlplurtdae Hexura s 2 
Theridlidae Crustulin* ap. 3 

ThrIdIon s. 2 

Linyphidee 3 

LeptcnectIde Uofila sp. 3 

Gnaphosidae i 

&er1na F5 

Ins ec ta 
C; o i 1 embo la 

Poduridse 
ntcnobryidae 309 
nInthurIdae 3278 

Orthoptera 
Looustldae 2 

Coleonterci. 

unidentified adulta il 
ur1dttfied larvae 17 
CIoitde1Idae lRrv e Cloindela sp. 2 

C'ra1.)Ide 
Carabidae larvae 
Itydrophilidee larva 1 
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1ab1e 23. Food items from the atcyriach contente of &satina (Cont.) 

rthrooda 
Insecta 
Coleoptera (Cant,) 

3oydiaenide 2 

Staphyltnidae 1arv e 4 

tphy1in1de adults 7 

3taphylinidae 3tenu sp. 2 

Pselaphidne 14 

e1o1dae 1arve 2 

!1teridae 1rve 2 

Dascillîdae 1 

Cucujidae 1ara 1 

roty1iae i 

MyoetophìgIdte i 

Lathridiide Coninomus nodifer j. 

Endoychìdae 2 

Scarabaeidae larvae 5 

Curoulionidae 
Otlorhynohlnae 4 

Curouflonidse Brachyrhinus rugosostritua 5 

3o1yt1the i 

ilerniptera 

Aradida« i 

Aradidae Meira p. j. 

Tinittdae Aoa1ypt raera G 

?hymatdae i 

Horn op tera 

Fuigoridae 2 

Phyiloxeridae 2 

L*p op ter a 

Noot1dae larvae 2 

Geornetridae i 

?yralidae larvae 5 

Gelechildae larva 1 

Graoiiarltdae 1.rva 3 

Diptera 
unidentified 1arve 44 

Chlronomidae 1. 

eratopogonidae i 

Myoetophilidae 7 

Phoridae i 

Chioroptdae i 

Hyrnenoptera 
Chalciaidae 3 

Peri1aipinae Perilainpus P I 

Forrnicidae 49 
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The fo11owirg table shcws an arial;Tsis of the stomach ccnterts 

of Ensatina in smaller hientified grouos for each month in which 

specimens were collected. 

Table 24. Analysis of the stomach contents of nstina eschoholt- 
zu (by months) 

_!fl!b Mar. Apr. ay Oct. NOT. .)eO. 
Numoer 01 stcmacns 
examined 43 3]. 22 6 1 7 1 ___.__5__ 

Gastropoda 

1sopoda 

i 

i. e is 2 2 

i 

1 

1 

____________ 

Chilopoda 

Diplopoda 

7 

2 

6 

1 

12 

1 

3 

5 

1 1 

4 

Pseudosoorolonida 

Phalanriida 

24 

12 

10 

5 

7 4 

2 

1 5 

Araneida 1 15 11 10 i 6 

Acarina 20 12 13 5 1 4 

Collenhola 1772 788 635 192 333 192 40 

Orthoptera 1 1 

Coleoptera 30 23 16 14 7 1 2 

Hemiitera 2 1 1 3 1 i 

Homoptera 4 __________ 

Lepidoptera 10 3__ i i 

Diptera 23 4 4 3 6 14 ______ 

}lymencrntera 10 15 6 11 



« 
Tsble 2 show9 the relative abudnce of various tta ot 

food in the stonachs of nsntina. The seoond colunn indie'tes the 

number of stomachs while the third column ir.dic'te3 the percentage 

of stomaohi containing the food item designated. 

Table 25, Abundance of food itens in isatlna eschsoholtzii 

Food item 
Number of stomachs 
containing food 
item 

Percentage of 
stomachs containing 
food item 

- 

Isopoda 22 13.5 

Chilopode. 25 15,3 

Diplooda 12 7,3 

PseudoscorrDionida 36 

_______ 

22.0 

Phalangi 1-da ________ 

Araneida 

______ 

45 

6,7 

27.6 

Acariria 35 21,4 

Colletbo1a 154 94.1 

Orthoptera 2 1.2 

Coleoptera 70 42.9 

Heiptera 9 5.5 

Homoptera 4 2.4 

Lepidottera 13 7.9 

Diptera 31 19.0 

flymenoptera 3 16.4 

The preceeding percentages differ somewhat from those comm 

piled by Zweifel (15, pp.285-287) for Enatina eschscholtzii 
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eachscholt&11 in Los Ari-e1es county, Cali .. fc.rnla. He found sow 

bugs, oentipede and spiders 5r oro than 40 per cent of the 

st«aach exaned. Each of these croupi fonis a Inor pertton 

of the diet cf the individuals exemined in this investigation. 

3printai13 were1 however, found in 1rre numbers in the stomachs 

of individuals in both invest1atioas, 

Many of the stomachs examined contained extrsneous materials, 

noasibly taken accidentrlly while feeding. These materials in.. 

oluded small stems and leae, fir needles, sm'll stones, snoraztgia 

of ferns and fragments cf snail &ells. The snail shell fragments 

occurred ira four stomachs, and snails might actually foimi a very 

minor oortion of the diet of Easatina. 
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Aneidea ferreus 

Field Observ"tions 

Cne hundred ar ni:ie ecb.ens o Aneides ferreus were 

collected ¶n the field ifl 1953. One hundred and seven were 

collected in the neriod froe January to July; the other two 

specimens were collected Ir Novber. 

Aneides is usually found in onen c1earins beneath the 

loose bark or in the decaying heartwood of felled Douglas fir 

trees, However, durig the wet season many individuals radiate 

froi. this type of habitat, and they may be found beneath objects 

on the ground. ßo&rd or sheets of Douglas fir bark usually pro- 

vide the salamanders with suitable cover, Uevv muddy soils 

lacking veetatton of any kind provide the referred habitat 

substrate. At least 95 per cent of the srecimena collected for 

tLs inestipaticn were taken fron t}Is ty'e of situation. 

During adverse conditions of higher tperathrea and less 

moisture, Aneides retreats to its usual habitat in downed trees. 

Total-length Frequency 

Table 26 shows the frequency of tot'l-length differences in 

Aneides ferreu. Five of the snecimens had lost portions of their 

tsils, and these individuals are not included in the table. 

note the wide rnge in size of both the ¡neles and the females. 
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Table 26. Frequenoy of total-length differenoes in Aneides forreus 
Length in mrnïTIe& Xn. Length ïmm. !1aleí Fea lea 

'I - 

S. 86 1 3 
41 1 87 
S. 88 1 

50 2 89 2 1 

51 4 90 3 1 

.5 gi 2 4 
55 1 92 1 2 
56 1 93 3. 1 
57 1 1 94 1 2 
58 95 1 
59 96 2. 

60 2 97 
61 98 1 1 
C2 1 99 1 1 
63 1 100 4 4 
64 10]. 1 1 
65 102 1 
66 103 3 2 
67 104 3 
68 1 105 1 
69 1 2. 2.06 1 
70 2 107 1 
71 1 108 1 
72 1 109 
73 110 
74 2 111 
75 112 1. 

76 2 113 1 
77 1 1 114 
78 2 115 1 
79 1 116 
80 2. 12.7 1 
81 3 1 118 
82 119 2. 

83 1 120 
84 1 1 ______ 121 

3exual Dirnorphi 

The adult alo Axleide3 have a more truncate snout and a 

broader he9d in the region of the aw angle (Plate VI A). In 

preserved specimens the vent has a tendency to gape, revealing 
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the villI of the cloacal glands. The vent region in m&lee is 

usually more 5wcllen (Plate VI B). 

Inìatvre speoirne.rs oannot be sexed by exteni.al observation, 

Of te specimens of Aneides collected in 1953, the mle averaged 

91.7 millirneter3 tr total length (69-ll.5 millimeters) and the 

fenoles averaged 39.27 millimeters (57-115 millImeters), t.i.test 

with a one per cent significance level as used or the data c- 
piled from ali sexable, uninfured individuals. The results were 

not significant, indicatIng that the means for the male and fenale 

popul.tions are equal. 

Reproductive ystn 

Ma1e-The testis of Immature Aneidos Is a whIte structure 

averaging approximately three millimeters in length and 1.5 mliii- 

meters in width. As the testis motures it lengthens and beces 
black. There is a gradual spreading of the pigmentation pos- 

terlorly until in mature tests, the entire struoture is a 

mcttld black. The adult testis averages arproxirnately seTen 

millimeters i length, three millimeters in w1th, and has 

assumed a bean-shaped appearance. 

The snerm ducts are wite nd straIght In the immaturo 

condition, As the testes enlarge and blacken, the ducts also 

becie black. The pientation starts at the anterIor end of the 

ducts and progresses posteriorly. Coiling of the ducts also 

taliOs place at thIs time until a high degree of convclution ii 
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attained in the adult breeding condition. The sperm ducts never 

eoeed 1.5 mIllimeters in diaiieter, even in large mature ui les. 

The mesorchia are non..pigmented. 

Fena1e--The ovaries of iviature Aneides average approximately 

eight millimeters in length, two millimeters in width, and are 

granular 'white In appearance. As the ovary mEtures . eggs 

begin to appear in a lirienr series. t first the eggs are write 

and extrìely soft, and later heccme cream-colored, clustered and 

friable. 

The oviduots of Aneides re straight arid thin (one milli. 

meter or less in dbmeter) in Lnature individuals, As te 

ovaries begin to mature the ducts lengthen end become highly 

contorted. JTowever, in mature individuals the diameter of the 

ducts has increa3ed to four millimeters or more, wich obliterates 

most of the coiling. 

The orc'rIes, mesov ria and ovIduot lack the black pinen- 

tation found in the males. 

ore eggs are anparently nroduced by the ovries than 

actually reach maturity. An a'era-e of 22 "imature" eggs (.5 

millimeters in diameter) per individual was counted as compared 

to ari average of 11.8 (817) "matur&' ncr sexually mature 

female. 

The following table stws the per cent (by months) of the 

females collected in 193 havIng ovarian eggs. 



Table 27. Female Aneides *ith ovarian es 
Jan. Feb. r, 1ay June TcfiT 

Total no. of f'ia1es 
3 5 5 8 1 50 

collected______________-________ 
Fenalesith eggs less 

____ ______________________ 

than .5 nm, in dia. 3 2 3 4 1 18 

Females with egs 
2 

V 

2 
mni. in diameter 
F ties dth eggs 2+ 

14 2 3 8 22 
min. in diameter 

f females "4th 86 6? 100 ° ' 30° 84 ovrian es 
VV 

Sex Ratio 

&ie hundred and nine neides ferreus were collected tn 1953. 

The following table shows the sex ratio in Aneides for each month 

which they were collected. The sex ratio for the total number 

of 109 specimens approximates !l. 

Table 28. Ratio of females to males for Aneides, according to 
months 

onth 
V Nuer iIïia1e to male ratio 

January 83 lzl 
February 7 1:1 
March 7 
April 10 
May 19 8:7 
June 1 1*0 
November 2 __________ 0:2 ______ 

Food Habits 

The fo11owi table lists the food items identified fran 

the stomach contents of 109 specimens of Aneides ferreus. The 

examination lndictes that the iain food item of Aneides ferreus 

consists of Collembola (springtails). 



Tahjo 29. Food it tro the at3h ccntent3 r,f Anctdes ferreus 
Yood tte Nuntber of times food iten occurred 

Mollusoa 
Oatropodø 13 

Arthropoda 
Igorod LIid1um rci1e 4 

Chi1ooda 
unidentified 2 

Geothi1dae i 

3coiorendrid.e 1 

Lithobiide 10 
Diploroda 

unidenti.fied io 

Scorpionida 
unic1ertif1ed 3. 

seudoso orpionida 

unidentified 12 

P}iniangiida 15 

Araneida 
unidentified 17 

Mioryphantidae F 

Ergone sr. i 

Corniou1ria sp. 3. 

irenbo1us sr. 9 

Agelenida. Clourina ip. 2 

Lyoostidae 2 

Theridiidae 3, 

Mpiuridae Eìexur& pioee. i 

Linyphidae 3 

Thornisidae 3. 

Ciuion1doe Ciubiona s. 2 

oartha 150 
Inseo ts 

Goi1ebo1a 
Poduridao 97 
ntoìnobryidne 586 
kninthuride 1514 

Orthotera 
Locustide 2 

Ioptera Tcrmopals anu3tiooi1is 1 

Coieoptera 
unidentified adult3 S 

unidentified iarvse S 

Cioirie1idae lar7a i 

Cicindeiidae adult i 

Crabidae 21 
Silphidae i 

Scydrnaenidae 3. 

Poeiaphidae 
Staphylinidae 1rvae 3 



Table 29. load it. trcm the stcnao}z contents of Aneides (Cant.) 

ToodTt -- -- Number of times food iten occurred 
Arthropoda 

Insects. 
Coleotera (C ont.) 

sta .p hylin1&.e adults 15 
Elateridae larv'e 4 
EiBteridac adults 3 

Byrrhide 3. 

Crjtorhatde 1. 

Colydlidae 1 

Tenebrîonidse 3. 

Anobildae i 

Bostriohdae i 

carabeide larva i 

Hetnip ter a 
Ars.didee 1. 

Tingitidae io 

Mtrlds.e 2. 

Hotn op te ra 
Cios.de11ithe 2 

Leidop te ra 
unidentIfied larvae 6 

Pyral3dae larvae 3 

Diptera 
unidentified larvae 40 

unidentified adults 4 

Myoetcphilidae 2 

Doiiohopidae 2. 

Phoridse 1 

Fymenoptera 
unidentified adults 5 

Chirononidae i 

Ichneumonidae 2 

.3celionidae 2 

Chaloididae 3. 

Forinioidae 165 

Formicinae Camnanotus sp. 3.3 

Myrzaicin* 6 

The following table shows an analysis of the stanach 

contents of Aneides ferreus into smaller identified groups for 

each month in which snec3.znens wre collected, 
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ab1e 30. An analysis of the etcinach contents at Aneides terrine 
(by mcnths 

Jan. Feb. tiar. Apr. Ma lune JOT, 
áber of' sta&ehs 

examined 68 7 7 10 le 1 

Gastropod.. y 4 2 

Isopoda 3 1 

Chilopod& 
1 1 2 1 

Diplopods 4 1 4 1 

Seorpionida 1 

Paeudoscorpionida 

Phelangilda 

Areneida 

lo 

14 

361 2 1 

* 

3 

________ 

_________ 

1 1 

Acerina 100 9 2 2 35 2 

Collewbola 2130 36 4] 11 1 

Orthoptera 2 

Isptera i 

Coleqpt.ra 46 6 10 9 6 3 

Eimiptera 10 2 

tfcmopter* 

Lepidoptera 

2 

9 

_________________________ 

Dipt.re 38 6 2 1 1 1 

menoptera 86 5 3 25 83 3 

Table 31, which follows, shows the relative abundanae of 

various items of food in the stcmachs of Anudes terrena. The 

second oo1unn indicates the number of stiaehs, whi1e the third 
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ccJ..nm tndion.tes the erccntne of stanachs contaiiing the food 

iten desigmted, 

Table 31. Abundance of food 1tes in Aneides ferreui 
-- 
Food item 

Gatro,oda 

uniber of stnachÏreentage 
oont*itning food 
item 

4 

Anei&eï 
stoTach containing 
iridioted food iten 

3,6 

Isopoda 4 

C:11cpod_a 13 11.9 

Dinlonoda 7 

Scorionida 1 9 
Pseudcßcorpionida 1]. 

Ph&1.n;iida 

10.1 

8,2 

Araneid. 29 26.6 

Acarina 

E!:eflbc? 74 - 67.8 

Orthopteraj 
Isoptera 1 .9 

Coleo ptera 

rieiiptea U 10.1 

Hor1Optera L.. 

Lepidortera 
___________________________ _________ 

7.3 

Dipters 22,0 

U,ynienoptera 43 39.4 



3torm and Uler (14, up.59*60) examined the stamoL cortents 

of specimens cf Aneides ferreus collected In 1946-1947. Coin- 

pansons of their perceitges with the percentes obt2.ined Ic this 

investigation (iriolosed in prentesis) re as follows: Isooda 

14 per cent (3.6 er cent); Chilopoda 3.2 (11.9), DiÛlorodOE 1.6 

(54); 
Collembola 3,2 (67.8); Orthopter 3.2 (.9); Isootera 11 (.9); 

etera 12.8 (10.1); Hioptera 1.6 (.9); Derinaptera .4 (0); 

Coleortera 34.4 (45.8); Dirtra 9,6 (22.0); Hymenotera 57 (39.4); 

ttraneida 19 (26.6); Pseudozcor1ctiida 3.2 (10.1); kearina 19 (43.1). 

The dissimilarIty note1 between the percenta:es obtained froci 

the two studies may he explained by the variation in the t'.rc of 

habitqt fron which the sa1rnanders were co11eted. Most of ito 

and &ller's specimens were taken frc- rottizi logs in which ants, 

termites and isopoda are coainon. Collembolas, oentipedes, pseudo- 

scorpions and mites re not co;ron in this type of habitat. 

Âbundnce figures for these groups are just reversed in the ty,e 

of habitnt froc which s1aíanders were taken for this ntudy. 

Wariy of the stomachs of Aneides ferreus oontained extraneous 

materials, which re oosihly t'ken acIdentt11y while feeding. 

i4ud and small stories c.rstitute over 90 per oent of these materials. 
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During 1953, 494 s91unanders of aeveri species were oolleøted 

and ex!ntned in order to corni1e data on (i) the hbitt of ettch 

secie, (2) total-length frequency thi . irecies, (3) dlf- 
ference In 8e(OfldS( sex ehrcter5 exh1'ited by eah 3pecles, 

(4) varIations in the re2roductile system t d1ffrent stge of 

maturity, &nd (5) food items consumed by the individuals of aoh 
species. 

The species sthdted in this investigation were Dicamptodon 

enatus, Rhyaootriton olyt.pious, Plethodon dunni, Plethodon 

'rehioulum, Batrachoseps wrighti, Ensv4tina eschscholtii 

oregonensis and Aneides ferreus. 

Habitat notes were made on each soecies collected and the 

following conclusions were made. (1) P].ethodon vehiculum, -1.though 

often found with Plethodondunni, is more tolerant of higher tem- 

peratures and lower rr.cisture conditions. (2) &nstina is toler:t 

of law temperatures and a wide range of nosture con3ltions, with 

specimens Le.n collected when all other s laxnanders had dis- 

appeared froe the habit t, presumably because of low temperatures. 

(3) Rhyacotriton occasionally is found at low e1evtions, but 

only durinC periods of high rinfrtll and low temperatures are 

individuals of the cenue found away from the iumediate vicinity 

of strems. The usual hobitat for the eus is in wet areas of 

hlç;h eleation. (4) Anedes ferreus normally frequents cleared 
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areas w1t rìerous downed trees. Durir oold moist periods, 

hover, individuals rcie any from the loes and are found 

beneath objects on the ;round. A warmer drIer ,eriods ensue, 

Aneides retreat to the protection of loose hark on rotting loes. 

Measurements were taker; on sil of the lLmaders. & 

3thdert's t-test with a one per cent sigtificonoe leid ws used 

ori the total lengths com2iied for each arrecies, Cnly Ens tina 

a significrnt difference between the rrle and fele 
populations. 

A sez rctio .s ccIled for each srecics. The mher of 

females exceeded the s.les in ll species except Batrachoseps 

vhdre six maies were collected to only fi7e feiales. The other 

ratlos (fesle to male) w're: ZnsrtIa 2.18-1, Aneides 1.04-1, 

vacotrton 2-]., P1etìodori durr1 1.1-1, and Plethodcn'vehlculuxu 

I 4. 

3econdry sex charaetera differ In the shaoe of the head and 

ancut, the length and foru of the ti1, and in the structure of 

the cloacal re;ion. 

The ria1e reproduotIre systems are quite siznllarj all species 

have rple testes except i3aaohoseps w!îch has the niultiple type. 

Black Imentation is found in the testes of Rhyacotriton, Plethodon 

dunni SL: ?lethodon vehiouluni the other species have little or 

nc pIentkion. The sperm duit remair small !n diimeter in all 

zieeic3, hut lengthen nd tend to coil as the sa1antnder matures 

sexually. 
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To fem*des of the specie3 studied often rosse8s numerous 

ov'riRrì eggs even though the ovries re quite inmrture. As 

sexw1 ntur1ty takes place a few of the ìinture egs enlarge 

oustn; the O7rt's to expand, The a7ere number of mature ergs 

In the ovories is as followz 3atrìohoseos 4, Enstina 10.25, 

Aneides 11.8, Rhyaeotrton 104, Dicmptodon (1rae) 202, Plethodon 

dunni 10.25, and Plethodon 7ehìculum 7.2. 

The oviduct nre thin and straight in the Immature fa1es. 

As sexual maturity progreeses the duts 1ergthen, coil and increase 

several timos in diameter. 

The fat bodies, which are mrnediely adjacent to the gonads 

in all species, viry greatly in size and in color, The size 

iariation seems to have no correlation with the condition of the 

ods. Pientation is usually noted in the .at bodies for those 

species having pinented testes. 

The food its listed for each species may vry somew}at from 

the items actually consumed by the salamanders. The rerson for 

these irreu1ritie is aparent because of the different r .. tes at 

w1ich ccrtJr forms uy he diested, Consequently, such soft 

Todied forms as annelid worms may be much more important in the 

diet than their numerical listing would indicte, 

Any invertebrnte in the prooer sIze range apparently may be 

eaten by the terrestrial st1arnanders, and on rare occasions other 

sa1ammders may be eaten, The stach contents of one Plethodon 

dunni and one Picomptodon adult each revealed the riain, of a 
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Plethodon vehicu].um. Lrr1 Dicmtodon were found to feed a1n1y 

on òottctn.'dwelllng 3nnhls nd crayfish. Sxcluding Dicrnptodon, 

the main it of food for t11 of the secie examined ws Collembola 

(srringta11s). The tulk o" the ooriíry food items consisted of 

C o1eot.or, Aor1na arid .raneith. 



Female Ma le 

Plate I A. Rhyacotriton olympicus Ventral view of snout. Note 
similarity of male and female snouts. 

Plate I B. Rhyacotriton olympicus 
Note rectilInear lobes 
in male. 

Female 

L 

h 

Ventral view of vent region. 
present on either side of vent 

Ma le 



Penale Male 

Plate II A. Plethodon dunni Ventral view of snout. Note the 
slightly more truncate snout in the male. 

Plate II B. Plethodon dunni Ventral view of vent region. 
Note the narrow depressed area bordering the 
Tent of the male. 

Penale Male 
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Female 
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Male 

Plate III L. Plethodon vehioulum Ventral view of snout. Note 
the more truncate snout and the swellings in the 
region of the nasio-labial groove in the male. 

Plate III B. Plethodon vehiculum Ventral view of vent region. 
Note depressed area bordering the vent of the male. 

Female Male 



Female Male 

Plate IV A. Batrachoseps wrighti Ventral view of snout. Note 
the more truncate snout and the swellings in the 
region of the nasio-labial groove in the male, 

Plate IV B. Batrachoseps wrighti Ventral view of vent region. 
Note depressed area bordering the vent in the male. 

Female Ma le 



Female Male 

Plate V A. Ensatina eschscholtzii oregonensis Ventral view of 
snouts. Note the more truncate snout in the male. 

Plate V B. Ensatina eschscholtzii oregonensis Ventral view of 
vent region. Note swollen vent in male. 

I 

Male 



Female Male 

Plate VI A. Aneides ferreus Ventral view of snouts. Note the 
broader head of the male. 

Plate VI B. Aneides ferreus Ventral view of vent region. Note 

the swollen vent of the male. 

Female Male 

: 

t 
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