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Elewiheroduciviug engeniae was deseribed by Lynch and
Duelman (1997 frorm a small area of clowd Torest, at clevations
of 17402010 m in Provineia Pichineha in nocthwestern Eruador.
These authors examined very few specimens from the type local-
ity. We collected 29 new individuals (7 juveniles, @ females, 13
miles ). 7 from the type locality, and the rest Trom two new locali-
lies (s Appendix 1), Herein, we describe aspects of the dict, vi-
calization, marphological variation, cerlogy, and reproductive bi-
ology of this species.

MATERIALS AND NWETHOGIS

Laslugical, reproductive, and morphalopical dae were gath-
ered oo Llenferodacmvias cugeniae from three localities of clowd
forests in northwestern Lewador bevaeen 1994 amed 2061, This re-
pion has an annual precipitation of 2600 o, with o rainy scison
[rown December to May, and moderace rains from July o Kovem-
ber: mean annusl lemperature is 15.6°C [ Cafadaz-Cruz 19833, The
localities and specimens examined are liswed 1 Appendix T,

We recorded 12 individuals aod collecied four of them [ Appen-
dix 1), Calls woere recorded from 14-28 Febroary and 10-24 Sep-
tember 1998, and from 27 Fehrouary—-11 March and 13-17 Augnst
19949 in Basque Integral Otonga reserve { BIO Y with a Sony Wi
160 Professional Walkman rape recorder and an Optimus Unidi-
rectional Condenser Microphone. Calls were digitized ar a sain-
pling rate of 22 kllz at 8-bit precision with the buil-in A/D ¢on-
verter on Power Macintesh 7100080 AV comnputer and the soft-
ware Canury 1T (Charif eral. 1993, Waveforms and spectra were
analyzed with Canary 1.1 Acoustic terminology tollows that de-
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Fie. 1 Flewtherodaetyins cugermiae, QUAZ 16041, adult female, 3V 1.
34 mm.

Fie. 2. fleatherodeacifug engenioe, QCAZ 1600, subadule female,
SV mim.

seribed in Heyer et al, €390,

Bborphobigica] measurements were taken wirh digital calipers
to the nearest 001 nun, and ollow the methodology deseribed in
Ciray and Cannatella (1983) and Lyoch aod Doacllman { 198(0).
Addilionally, we measored: interngrial distance—distance belween
nostrils; shout 1o eye distunce~—distunce from tip of snout to ante-
rior margin of eve: and radio-ulna length—Ilengih of Nexed fore-
arm from elhow to proximal border of palmar tubercle.

We cxamined the inlesting and stomach contents of 10 femnales
and 10 males (Appendix [). Prey iems were identified o the low-
est possible taxonomic level Adulls and larvae were analyzed sepa-

rulely becanse of their differences in body form, The volume of

each complele prey ilem was cstimated using the formula for a
prolate spheraid (Le., Yolume = 4737 |grealese length of prewd?]
[greatest width of prey/2); Dunbam 1983). The wophic niche
breadth, wis estimated using the reciprocal of Simpson’s {19449)

diversity measure ,,
te.B=1 3 pd
=l

Frog habitat and microhabital were recorded. Sexual maturicy
was recognized by the presence of eges or convoluled oviduews in

temales and by the presence of vocal slits and colurged tostes in
miglos. Abhreviations as follows: SVL = snout-vent length; 1010 =
interorbital distance; BIO = Bosgue Tmegral Otonga reserve; REG
= Reserva Florfstica Looldgica Riv Cluajalilo; {37 = Quebrada
Zapadores, QUAZ = Museo de Zoologia, Ponlilicia Universidad
Calidlica del Fevador.,

Fesors

Variation in measurcimenls and proportions are presented in
Takles 1 and 2. In addition to the coloration pattern deseribed in
Lyoch and Duellman ¢1997) (Fig, 13, a ceeam-yellow intcrocbital
bar ocours in Nve Individuals (QCAZ L1691, 13119, 13120, 16034,
16040: Fig. 2). Contrary 10 Lynch and Duoellman { 1997), we found
thar the rympanic annulus, deseribed as indistinel cxlernally in
males (N = 1), s evident in all the males we sampled (N = 13).

Fifty-nine prey items, commesponding to 18 prey categories, were
found {Table 33, The diet of Elenthermdactvius engeniae consisted
muinly of insects (86%), followed by spiders {10.2%), and Acar
(3.4%). Must of the Inseers consumed were adulr Coleoptera {325,
followed by Arancac (10%). and Hemiptera (8% ) {Table 3), Within
the identified Coleoptera, the family Chrysomelidac is the most
impodant prey catggory (Table 3). Volumelrically, the most im-
portanl items are Coleopter {adult 26%:, larvae 209 and adule
Crrtheptera {194:) (Lable 3).

In females, the most common prey caegory is adult Coleoptery
(9%, Tullowed by Araneas (14%), and Hemiptera {11%) (Fig.
31; the volume ingested by females consists of adult Coleoptera
(32%), Orthoptera {204 ). and Dermaplera (14%) {Fig. 3).
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Fie 4 Call gromp o Fleptherodacnylus capenfoe, QUAL 15199 5V].
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Fii 5. Expanded wavelonn of 4 single call of Eleutherodactvles
copenion, DUAL 1318 3V 271 mm,

In mules, we found only nine prey iems (3 oleopteras, 2 Or-
thoplera, | Acari, | Araneae, | Hemiptera, 1 Fonmicidac)y; this
low numiber prevenl us from generalizing about the composition
of their diet, On average, we found fower prey items in niales (1.3
prey itemns per individuald than in feinales (3.7 ikems per individoaly.

W Tound 66 1o 149 ovarian eggs in different developmental
stages in six of the eight lemales examined. They are covered by a
memhrang pigmented with minule durk brown spots, and have a
diwmeter of 1 13,2 mm. Yariations io number and stee ol eggs for
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the six females, associated with SVL, lacality, and collection date
of specimens are summarized in Table 4.

We heard males calling duning all of our Aeldwork (Febroary
and September, 1998; March and Auwgust, 1999; June and July,
2001). In Efewtherodactylies engeniae, calls are orpanized into
groups, which are emitted approximately every 15-30min_ Clall
groups (Fg. 4} are no frequesey modulated; they have a duraton
of 4.7-63.7 s (mean = 32507 £ 15547, N =12, and contain 3-16
calls (mean = 7.6%4 + 3,544, N = 12). Each call is forimed by one

------ B0 M CONTOUR
] ewEr 2000k
0] EVER SCOOM
040 100
e e
KiLOMETERS

7 o

b b, Inisteibation of Slewiherodacivies engeniee in Heandor fcircles),

note. Noles bave s length of 00080403 s (mean =0.131 £00.061,
N =12); internote length 1s 0.473-23.361 s (mean = 5.264 + 2,578,
W = 12}; notes are pulsed, with pulses decreasing in amplitude
through oowe (Fig. 3); noles with ne noticeable frequency modula-
tion. Fundamental frequency {(when evident) is distibuted between
99 and 190 Hz (mean = 160 £ 31,224, W = 4} and deminant fre-
gueney is between 33MWand 3776 He fmean=3514 £ 117,745, N
= 2. The Mrequency of the first harmonic lies between 6669 and
7415 T1z (mean = 6926 £+ 298 771, W = 8) and that of the second
harmonie {when evident) hetween 10257 and 10594 Hx (mean =
W79+ 119,169, N = 3).

Eleuthe rodactving engeniae was mainly found in disturbed
(45.8%, N =24) and undisturbed primary forests (41.79%, N =24),
burt few individuals were found in secondary (8.3%, W = 24) and
gallery lorests (.29, N = 24). Individuals were colleeted al night,
on vepetation between 40 and 340 cm (mean = 180 £ 793, N =
26 above ground, but several calls originated near the forest canopy
{at least § m high). Tn BIO, we tound one individual in a bromelia
50 em above ground on three consceulive mommings. We also re-
vovered one individual of Elewtherodactyiny engenioe (QUAZ
13424} from the hill of a Striped Wood-haunther, Hyfoctisres
subrlatus {Aves: Furnaridac), which had been trapped in a mist
net placed near its nest.

The known altitudinal distribution and range is here expanded.
The species has a known altitudinal distribution of |HH-2200m
and has been recorded rom four localitics io western Ecuadior--
viz., Q£ REG, and 6.3 km E Tandapi (ca. (80" 24' 5, 787 47 W)in
Provincia Pichincha (Lynch and Duellman 19975 and BIC in
Provincia Cotopaxi {Fig. &).

INscssion

The description of Llentherodacivips eugenioe (Lynch and

o Hernemalowioal Review 15081 20004



Tamr 3. Triet and niche breadth of Slewthemdacivias eageniaes based on 20 individuals. No = Total numhber
of prey items found in all individuals cxamined; No % = Percentupe of prey item number in relation w total
b of itemes found i the specics: Yol = Total volume of prey calegory in all individuals examined: Yol % =
Percentuge of prey item volume in relacdon to total volume of flems foond In the species; * = Number of prey
items wsed 1o caleulale volume, this value is used because pot all prey were found complete; Frequency =
Murber of individuals containing prey itein.

Prey caterory Mo Mo (%) Vol (mm') ol [45) * Freguency
Avari 2 339 (354 1).0K 2 2
Araneac & 117 67,105 B8] f f
Culeoptera 11 13,64 108 544 14.25 11 4
Brenlicac 1 170 1%.055 2.50 ] 1
Chreysomehdac 7 11.8406G TI.RAZ 9.43 T 4
Staphylinidae 1 130 1.431 0% 1 1
Drermaptera 1 170 TLELD $82 ] 1
Formicidae 1 1.0 0.130 .03 ] |
Hemmipler 4 6,78 7019 6.17 4 4
Ly garidie 1 1.7 3,337 044 1 1
Homoptera 2 i3y 7405 0.57 2 2
Hymenopeers {Formicidae) 1 1.70 i 4] 1§ 1
Larva unidentified i 1.70 3953 0.52 1 1
Tarvy Colenplera 1 1.M) 150,773 1979 1 I
Liarva Lepidoptera 1 1.7 7055 7.6l 1 1
Lepidoptern 1 1. 0 ) G 1
Orthaptera 4 6,78 141,473 18.62 4 4
Plunt muaterial 13 1203 6216 (182 13 R
TCYTAL 50 10 T62.02% 100 57 —
n.191 — 7643 —

Miche hresclih

Duellman 1997} is adequale, bul it does not address the range of by the high frequency of Coleoptera, Araneae, and Hemiplera in
morphological variation (Table 1; Fig. 2). This information is es- their stomachs (Table 33 The presence of plant marerial i the
pecially relevant to males, which originally were described onthe stomachs of eight specimens is considered to be aceidenral and

basis of o single iodividoal.

related Lo the imgestion of animal prey (Lajmancyvich 1995, Zog

Elewtheraductving eagenfoe is a noclurnal, sic-and-wait forager; and Zug 1979

onee 4 prey item is sighted, individu-
als of & ewgeiae have heen observed
toy purse it for a shool distance (< 30
e} hefore capture (0. F Cisneras-
Heredia und A, Ledn-Heredia, pers,
comm.). Our resulls {Table 3) agree
with the hypothesis that the sil-und-wait
loraging strategy might favor capture
of telatively large. highly mobile prey
(e.g., Coleoptera, Orthoplera, solitary
spiders ), rather than small prey species
with predictahle patterns of movement
and clumped distributions {e.g. ants,
termites, social spiders; LekhardL 19749;
Huey und Mianka 1981 Krebs 1978).
Moreover, because F. eugendae prin-
cipally inhabirs the upper strata ol the
Torest, its diet might depend mastly vo
those artbropods that either fly or climb
to the forest canopy; this 15 supported

Tapih 4. Number and sise ol evurian vggs n six adolt females of Blewserdacieing eugeniae qssoci-
ated with SVI, Jecality and collection dute of specimens. REG = Reserva Floristica Evoldgica Rio
Chuajalite; BUCY = Bosgue Integrul Olonga reserve: QF = Quebrada Yapadores; Max = Muxinwm; Min =
Munimuam.

Collection Year

1594 1899 2081

Collection inonth April March Angust August August April
CHIAL non n559 13117 13424 13425 13426 1601
Locality RTG EIO BIC) BIC) BRI} [y
S¥L 6.8 367 3BT EENS 6 R4
Eproo =2 mm 14 1 ] 0 25 1
Egg oo < 2,72 | mm B < 15 e 25 12
Ezpng <1 mm 68 a7 51 [ e 17
Total cgp no. 94 T & 144 24 )
Max crg s1ze (num) 3.1 1A 1.9 1.8 25 2
Min epy size (mm) 0.1 i1 0.2 0l nz2 1

Herpetoloeical Review 3501 2{N)14 el



Appesp 1

Spevinens examined of Fleatieroducivies eugeniae. ] = Juvenile: JF = Juvenile lemale: AT = Adult temale: 13 = Juvenile
male; AM = Adult male: 3AF = Subadult female; REG = Reserva Florfsticn Ecologica Riv Cluajalito (007 14" 5, TH*E W, 1RO0-
2200 m, near Chirthoga, Proviocia Pichincha); B16 = Bosque Integral Otonga rescrve (O0°25" 5, 7O W, TRIR-2200 i, near
San Francisco de Las Pampas, Provincia Cotopaxiy, (07 = Quebrada Zapadores, type Llocality of E engendie (007 13 5, THE3 W,

1700-2010 m, 5 km ESE Chirthoga, Provineia Fichincha).

Muscum No,

QUAZ Sex Dhet Muorphelogy Reprodoction Call Loweality Cellection Mute
6531 I — — — RT:0 Chetoler 1994
G554 AL X 13 — REC Aqril 1994
116441 1 — — — B1E) Februsry 19498
116U AF X A — — BIO Fobruary [9%&
11693 Al b x — - BIO Februurs 19495
Hewd AM A X — BIO February 1498
11695 Ahd — x — — TR} Fehruary 1949
12228 Al — x — — B} June 1998
12364 IF X — — — By Scplember 19498
12503 Abd X X — X BIO Seplember 19404
12306 AM x — % BIO Sepltenrher 1404
12307 AN X x X BIG September 1994
12308 AN x X — — B} Seprember 1993
13117 A X X — KIE) March 1999
13118 AM — A — — BIO March 1490
13119 AM X X — X EBIO Mharch 1o
13120 A A X — R hdarch TWo
13424 AF X X — TR} August 1999
13435 AF X b3 — B} August 1999
13426 AF x b4 — BIC) Auvgust [999
16436 AF — x — — Q2 Aprl 2000
16037 IF — — — 0z April 20K
16038 N — — — [}z April 206H)
1a34 ] — — — e Supril 20631
1600460 SAH X — — — YA April 2001
130141 AF X X — L April 2001
160142 IF x — — — QZ April 204001
16935 AM x bt BIC Febrruary 200000
164936 AN X X — BRI Fefruary 24000

Iales eat fawer pray items than females; this might be a conse-
guenee of differences in siee (3VL = 30.6-38.6 mm in females:
22 528 9 inmales). andfor behaviar, Several studies have shown
a positive relarion between the number and size ol proy ilems with
the SV in anurans {Mendndes 2001; Parmelee 19949), Addition-
dlly, reproduclive cffort in calling males might reseriet the time
spent o feeding activities (Jenssen 1972; Lamb 1984, Woolbright
and Stewart 195871 This might be exacerbuted in Eleutherodoctylus
gupeniae, in which males seem L call throughout the year. The
results ol our dict stody might be brased toward hard-bodied preyv.
Specimens collecred were not preserved immediately and, surcly,
many soft-bodied prey were digested (Cualdwell 1996; Parmelee
19997 Another variable thut probably influenced our results is the

k-3
(2]

spatial and temporal fluctuarions of arthropod popolations.
Females with cpps lurger than 2 o in April and augose (Table
4y, and males calling in Uebroary, Macch, Juns., July, August, and
September (Appendix I}, suggest thar Eleurterodactvlins engeniae
breeds throoghout the yeur. This mede of reproduction could be
sustained by the high humidity of the region and by the reproduc-
Lve strategy of Sleatherodactvlns: terrestrial eggs with dircet de-
velopment { Duellman and Trueb 1994; Tynch and Duellman 19497),
The calls of Eleuferodacnvius ure poorly knowo, The only other
call deseription uvailable for the 61 species of Elentherodactylus
thut inhabit western Ecuador is of E. gehetimes In Provineia del
Carchi, Ecuador {Lynch and Myers 1983 This lack of informa-
ton prevents us from comparing the vocalization of £ engenine
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with sympatric or related species.

Qur records document the distribution of the species within the
Montane Cloud Forest formation as described by Valencia et al.
(1999, We collected specimens as high as 340 cm above ground,
hut most calling individuals were in sub-canopy and canopy, These
datu sugpest, as mentioned by Lynch and Duellman (1997}, that
Elewtherodactvius engeniae primarily inhabits the upper strata of
the forest, Field observalions suggest that this species might have
site fidelity o diurnal retreats: £ engenice might depend on trees
with epiphytic vegetation (e.g., bromeliads) for diumal retreats as
part of its habitat requirements. The species tolerates habital dis-
turbance (35.8% of individoals in disturbed primary forest), Indi-
viduals have been heard calling in forest palches < 3 m® and in
solitary trees with romeliads (0. F, Cisneros-Heredia and AL Ledn-
Heredia, pers. comm.). however, it scems to be susceptible to dras-
te habitat moditication {only 8.3% where found in secondary for-
est, and none in grasslands).
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