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Abstract, Advertisement calln ol the Didestssu-species I) pactur. £ saras, D galganm, and 1) mantadmio
were studied. In comparison with-all arbier species, the advertisement eall of £ moateienin 13 compleraly dif
ferorit. The frequency speciou displays o harmomic seroctaes end resembles a Bembera call, whale adveruse-
ment calls of the orthier Devaplosmerspecies are mostly wnharmorows. £ peefus gueitts and 13 pectis pecte show
n great mmilarty of call patterna. 11 galgono = churacienzed by the longest call duratian The call of & red-
hacked Dueestoris wath the vague locality “Sardinia!’, here named 7D, ape ™, differed substantially from
the calls of I, sorfus and any ochier studied sgecinen. The complex situation regarding the discrilwion of
ditferent Uyrrhemian Disgaploaoee phenotypes moliscussed i ths contesxt

Introduction

Protein clectrophoresis and immunclogical techniques such as micro-complement lix-
ation have been used increasiogly by taxonomists. In the past soven years, three new
species of the Mediterranean genus. Discoglosingy have been described, mainly by
binchemical differences: D, montalentie from Corsica (Toanza et al., 1984), 0. galgano:
from Spain (Capula er al., 1985) and [} joarueae from southern Spain {Busack, 1986).
Lanza et al. (1986) recogmzed eight valid Diseoglorruy Laxa.

D. pictus pretus: Sicily, Malta, and Gozo Islands.

L. pretus aurites: Southern Franee/ NF-Spain (probably introduced), Algeria, Tunisia.
D, pictus scovazzr: Moroceo,

1) sardus: Argentaro (Tuscany), Islands of Corsiea, Sardinia, Moeonte Crasto, Gigho,
and Hyéres,

L) galpanoe palganor: West and Central Spaim, Portugal,

D, galpanm jeanneae: Spain south of the Guadalgquivir niver,

D mrgrewenter: Northorn Tsracl {probably extinet).

D). moentalentz: Corsica,
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Without lacality, a relisble determinarion af these faxa anly by morphalorical char-
dcters 1§ nearly unpossible. Advorusement calls, alse an useful paramcter {or tax-
cnomy, have only been described for 1. paeows auritis from southern France and B,
sardus from Hyeres Tslands (Weber and Schneider. 1971; Weber, 1974),

In addition to the completely divergent mechanism in pipds, three bsic tvpes of
sound production veeur it anurans, each ane realized in one discoglossid gtuu-:-._ The
call of Bembma 15 generated by inspiration (Zweilel, 1959 Lorcher, 1969 whereas
Adiytes produces its call by the expiratory aivsiream (Heinzmann, 1971)). erZn:ng-Jm.~;.r.:.r can
use hath inspirarion amd expiration lor sound production [Weber, 1974). The
mechamsin ol sound production in fiscaglossus, therefore, is intermediate between

Bomiana and Alytes. Nothing is known about calls of the fourth discoglossid genus Bar-
bisnrida, ' .

Material and methods

Advertisement cally of the following males were investigared (hody length und recor-

ding temperature are also tndicated):

2D, pretuy aurdtus (Southern France), ea. 4.5 em, 18°C and 20°C
2 4) fuctus pietay (Palermo, Sicily), 5.1 and 5.3 cm, 22°C

2D palpaner (La Caruiia, NW-Spain), 5.8 and 4.5 cm, 19 - 20°C
3 L sardus (Mezgany, Corsica), ca. 5.5 em, 17°C und 1970

| T2 sardus (Sassari, Sardinia), 6.4 cm, 21°%C

| I3 spee. (Sardinia?y, 6 2 em, 20°C

1 £ momtalentiy (Vizzavona, Corsica), .0 cm, 21°C

The male of D. spec. was supplied with the uncertain locality ** Sardinia’ . Cin sicdering
iy divergent calls, we preferred not to use the name 0. serdur’”

The calls were recorded in captivity, Most specimens called sponcanously. £) sardus
(Sardinia), D pectis pactus and 1) mostalentsy were  stimulared hv injection of
wonadotropic hormones.

Durning the recordings we recognized thiat a number of lactors have o be considered
belore giving a relinble inlerpretation of the calls, Weber (1974} has already men-
tioned the dependence of call duration en water temperature and size ol the calling
male. W also lound a strong influenee of the sexual state (cstimated by the expression
of nuptial pads) on the call purameters analyzed.

Our obscrvations indicate a very complex mating behaviour in Diseuglovsus. The
change ol behaviour and calling was especially romarkable when other SPUCITHENS WeTe
added to the calling male. In this situavon calls are influenced by so many factors that
a reliable comparison was not possible. For this reason we analyzed only highly
motivated males which were kept alone. To give a statement on the biological impor-
tunice ol the call-types it would be necessary to correlate them with the displayed
behavioral reperioire (e.g. water surface wave production),
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Culls were digitized and analyzed on an 1BM-companuble AT with the programs
DSCOPE and SOUNTY ANATYZTER (developed by Prol. W, Walkowiak), Delini-
rions of call parameters were used accarding o Weber (1974). He disnnguished
mating calls of males, exotement calls, distress calls and wardiugvuﬁ' calls of males and
fernales aml release calls of females, Tn this paper we considered only the manng
( = advertisement) calls.

Lorehier (1969) vecognized for calls of Nombina dombime and & variegate that even-
numbered harmonwes are more intense than odd-numbercd harmenies. The same was
observed {ar Bembina srientalts (Van den Elzen, 1979) and Alptas o, ebsterricans (Heingz-
mant, 1970), while the somagram shown by Schneider (1966) for A ebstetricans shows
cifferent harnonic patterns

T'he number of registered harmonies and thelr intensities strongly depend on recor-
ding distance and recordimg angle (Tleinzmann, 1970). Walkowiak (1980) could nol
canfirm the presence of hanmonics In sonagrams of B dembras manng calls (dynamic
of sonagraph 15 dB) To allow better caomparison, we show sonagrams ol A, shefetnicans
and B rarfesate calls, analyzed under the sume conditions as (the Diveoplosvus-calls [figs.

1g, 1h).

Resultes
Fhe cadls of Dsanplassus

Except for 1 montalenis, most Dueeplassws advertisement calls can be divided 1into two
pulse groups, The first pulse gronp is generated by expiration, the second by inspira-
tiom (Weber, 1974). Calls can he arranged in series. Single calls of & senes may (2,
palpanor, Db spec ) or may not (8 fectus, 1. sardug) be separated by silent intervals,
Short miervals can alse oceur botween inspiratory and expiraory: pulse groups (£)
ipec., £) palpanar)

Sonagraing of the different speaics are shown m fig. 1 and oscillograms in hg. 2.
Fach species showed Ly preal envelopes on the oscillogram (hg, 57 On the other hand,
there was a big variabiliry al these envelopes within one species. Clomparison of call
duration 15 prescented in fie. 4 This parameter-and the dilferences of intensity and
duration of both pulse groups (g, 5) are oseflul for determination of the different

Hi}l! 8 1 =

Specier differentiation

- D, pictwy: The invesigated subspecies of D gictus did nor show differenoes intheir
mean duration of calls (D a0 peetus: 250 ms, i) 2 aurttuy: 206 ms), Most calls were
arranped in series without intervals hetween calls or polse groups. Mean duration ol
expiratory pulse sroup (0. g pretus: 113 s, £ g0 auritus 126 ms) and inspivatory pulse
group (£ g piches: 106 ms, 1 p anrdus 125 ms) were also samilar. A 101 relation
of maximal amplitudes of inspiratery and expieatory pulse groups was lound i most

calls,
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= 4 sardni: Tor this spocies we found a longer vall duration than for 1), fectus. The

d)

expiratory pulse eroup was normally longer and moe intense than the L e E

pulse group. Specimeny (rom Corsicn and Sardin showed similar call durarion.
1 -
11 1‘ ’ ‘* However. analveed calls differed in the velation of the pulse groups, Expiratory pulye

groups ul the Sardinian male were nearly alwavs longer and more intense han the

8 s mspivalory pulse groups, while in the Clorsican males also other accentualions were
discovered
In many calls of the Sardinian specimen rhe dilferent pulse groups coudd not be dis-
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Sampilings e 8 Ky car. On the contrary, such hardly dhistingmishable calls of the Corsean SPCCLITILTTS

could mastly be separated on the o Ulogram, jusl) these calls showed less fetense el
sharter exspiratory pulse groups Since the hardly disnnmnshable calls of the Sardi-

man maale could not be analvzed, the comparison with the othor i 15 imired,



Viank CGlaw, Miguel Vonces

4O

g)

S o |

1000

2000 ms

0

' rl
4ri] g : ' cilds Aad
il Disenetomuy advertsement vulls. a)

:'I[|§.||:-'|"-I|-'.'..IJ call of f) sardu (et

p. purtin, by L seFa (Bacdmia), o] law

Fioure ¥, [siallogrom: T [P T i £

ernphasieed call of 13, ey (Sardumn), ) low
galpaner, ©) L monjplevi. Sampling £ty = KHz:

| D. galganoi

Q‘ || D. montalentii

e T e ExpHrEtery Bulee uro
Fi q Pymecal onecdomees: ol Plaveppdasier adverisement palls, Loreys EXpHIGLSY
figure T bypicalb o i
5 Sihe el wnpertain {in 4 menigerin)

freamtralors prdsc groniye,

o Bl I

Biopcousrne dillferconaron o aorted [roes

G4

- D0 ospeet Ulall durarnion of £3 sper, was sonilar 1o D sardis. On th ather land 1l
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relation of pulse group intensities was in between those of D, girtie and D v, Bot
v o ([N |

pulse groups often had the same intensity, The main characteristics were (e distinet
a i fyy ik ; 14

intervals hetwern I"”ll"""" groups {average: 4 ms) and calls (A0- 1000 mE) Phese inter

vals were present m every call,
— 5 g liarmai I’ i 1 ¥ 3 v e roy@ 5 R . . i

'; -_.Hn.‘. i .?'r.-' Call duranion of £ geipane: was the longest of all forms investigated (up
to 1000 ms). Although D, galpanat never showed low accentuated calls like 1) vgridu
it can sometimes be nustaken with this specicy. However, the human car car

distinguish botl forms,
L1 mantalenti: In campanson with ether Discoplprsny species, calls of £ mantalentts

were connpletely different. A distinction hetween expiratory arud LANpITatory gl se

groups comld not be made. We did not lind our which of (he twe merhanisms s used

for sound production. Call duration varied from 120 to Y80 ms, In contrast 1o the

other Discoplfosses specics—bur in accordance with Bonding and Aiytes—the valls were

not nioesy but display haemonie stucture. The lundamenal [Fequenes. wis arotingd

; T b . ) - ) .
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T84
Dhscussion

Sysremartic studies of various genera of trogs have shown that species sharing mor-
phological and/or biochemical attnbures also have srructurally similar advertiisemen
calls (Duellman and Truel, 1986,

Char results are substannially in agreement with the taxonomy sug

oEared ]_lj.- Lariey
et al. (1Y86):

- ), paetus, B sardus, D gulpanoi and D, mgmtalentsi are recogniec] ay distinet species

They can be leLlleHUIhll’.fli by therr calls. The same call dilterences which we found

belween I et and 7). sardus have also been noted by Weber and Schoeder (197 1)
and Weber (1974) m D, gectus specimens from southern France and D serdig
specimens rom Hyéres lslands and considered as species-specific

— Diseopfoesue fram Sicily and southern France were considersd ax two subspecies (D
po pretuy and g euntus), The analyzed c:

arammeters of both forms comeide.
- Spacimens leom Sardinia and the lowland of Corsica were regarded as £, sardur, We
found many similarities Between thor calls,

- D monielentn 1y genetcally the most divergent species. Morphological and

osteological data confirm this view (Clarke and Lansa, in press), Ius eally differ com-
pletely [roan all other Discoglorsus species,

The only locality where two Discoplossuy species occur sympacrically is Corsica. Tn
sympatric species breeding at the sume time and the same place. acouste parttioning
iy exist (Duelloan and Trach, 1986), One possible function of acoustic partitioning
- closely related species 15 the prevenuon al interbreeding; the sympatrie aocurence
of £ menialentrn and L), sardus s therefore another probable reason lor their strong call-
dillerences.

The status of D spec. 15 unknown. The situation 15 complicated additionally by the
vague locality . Our two speaimens show a uniformly red-coloured back (nor spotted)
Colour patterns in scoslossus are inherted in a Mendelian way (Lantz, 1947). Red
backy are known for £ geetus and 1) sardus. Qapula (per

5, coum., 19905 did not fined
biochemical diftferences hetween “recl’” and

thrown™' L) sarduy. Nevertheless, the
problem could be more complex. In the Corsican lowlands, red phenotypes seem to
b resericted to some specilic localines; ar other places; no red specimens have been

found (Waolterstortt, 1899 Rogner, 1983}, These lowland lorms are not 1L monrtaleninn;

until now, this species has only been known ffom higher elevatians. Red D wiantalentiy
have not been discovered to dare (Capula, pers. com. 194907, On the other hand, Lin-
nenbach (1984) found red montalentii-like specimens at high clevations, which differed
Hh':'l:'['ni‘lul mgu::aﬂl:.- Iroum lowlancd llrug.l-;. Oar B, cerdus trom Corsica and Saredinia came
from populations in which no red phenotypes have been found, Therelore, calls of red
L. sarduy ave unknown. Only further ivestigations can clarity the relanon between the
dillerent phenetypes of the Tyrehenian Discoglossus,
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