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Habitat choice of the salamander Chinglossa lusitanica:
the ettects ol eucalypt plantations

Miguel Vences

Rlostcrstrasse 124, D-50931 Koln 41, Gormany

Abstract. Evidence 15 presented thar golden-striped salamander Chiegisiza fusteanicn populanons m cuca-
lypt plantation: may be suhjeer ra two influences. There is 3 low density af leaf litter invertebrares which
are the preferred prey, Substrate choice experiments show that that the salamanders avoid eucalvpt leaves
as substrates lor shelter. A long-term study of Chozisise populacons at twe brooks in northern Pormugal,
hawever, showed rhat the nomhbers at one site did not change notably after plansanon with Fucalyprs in
comparison with the other, less altered, localioy. Chisglosse is the most abundant amphiibian species along
water couraes in the Spamsh province of La Corufta, dlthouch fucalvpis are planted along most of them

Introduction

The Arst Australian eucalvprs ol the species Sucalypten plobufu; were introduced o
northwestern Theria in the last century. Fucalpptusctorest have now been planted in
northern Portugal. in the Galicia and Asturias regions ol Spain, and elsewhere, Wood
from these fast-growing trees s used in the eellulose industry, A snmmary of the knawn
aspects of the environmental impact of both plantations and cellulose-lactories 1s given
by Warela (1990)

Planted Eucalyptus forests are usually monecultures, and they can have mmportant
effects on the indigenous flora and Gauna. Few investigations bave dealt with these
efects in detail (Bangiorno, 1982; Bara et al., 1985; Varcla, 1990; Bas and Sanandres,
in press), and there are insufficient data to indicate whether a ratonal Eucalvpius
management could at the same time provide celluloze to sansty Furape's increasing
paper demand and preserve the spocics diversity

The golden-striped salamander, Chivglossa fustianiea, 35 the only recenl representative
of 1ts genus. It 8 endemic in north-west Therna and hves alongside brooks in moun-
tainous arcas. he goal of this studvy was o obtain more specilic data aboul the
influences of Eucalyptus on this species. Questions, which | tried to answer using several

approaches, arose om several levels;
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I Tsthe general distribution ol Chrogiosig negatively or positively carrelated with the
major areas ol encalypt plantation?

2 Are brooks currounded by cucalvpts populated by Chingipsia less often than ather
hatutats?

. Will a encalypt plantation result in a declining salumuander population density in
the long term?

4. Are there differvences in diversity and density of potental salamander preyv between
cucalypt and deciduous lorests?

5. Ls eucalyp leal litter accepted as sheltering substrate by salamanders?

Lhe ficldwork component was made possible by a grant bom the Sociews Europaca
Merpetologica.

Material and methods

A totad of 104 water courtes were visited during July and August of 1990 and 1991 in
order to characterise the preterved habitat of Chaeforna. T no larvac ar adults were found
atrer searching lor 50 minutes, it was asumicd that none were present, Water courses in
arcas i wineh the salamanders appearently do not nocur (see results on disteibution
weTe not considerad.

Vegetation alone the water courses was recorded, and they were divided into six
1}'|JI'H:

Ao Fast-running, small w medium sized brooks without submerged veeeration and
maostly i hilly arcas, The substrate 13 in most cases granite sand, Stones and rocks
consist al granite or soometimes slate. Only lew mosses srow on the rocks, and there i a
recdoced humus and leal liver wt the brook borders. These brooks are sometimes
surrounded by samee trees | Encalyptios slobulys, Priws pinarier or Quercis rodier!, but are olten
wirthont vegetation of trees at all,

B. Fasi running, small o laree brooks, often withour submerzed vegetation. Mastly
in hilly arcas ot deciduous forese. The substrate consists of mediwm sized gravel with
farge mossy slate or gramiie stomes, There w oo thick bumus and leal liter laver at the
browsk busrders.

C Slow running brooks tnoarcas of Low clinaton. The surounding arcis wsually
consist ol meadows. These brooks are borderee by Safis atrocmera and Aleus gfutinesa
trecs, Phey often have submerged vegetauon. Bordess with or withiour slate or grunitice
stomes,

LY. Vere small brooks, with water flowing at a medium speed, Lack ol stones at the
borders and under witter is (ypical. These (petmanent) broaks often dry up alter several
hundred metres; they are nor psonally affluent o larger hrooks,

E. Fas-Nowing hrooks inowich limestone rocks and stones are present under waler
anel ar the bhorders. L hey are mosty surrounded by deciduous forests and often pass

through steep ricky slopes.
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F. Slow or fust running brooks, meonly at high aluwedes, surrounded by pastures with
ar without stones or rocks ar the borders. Wirhom any surrounding iree or shrub
Ve Lalion,

There were five springs which dud not [t e aoy ol these categories.

Systematic fieldwark has been carmed our by Armtzen (1981 and Veensira (1986) an
twi Chupduiva-populatons rom Valongo near Porto [N-Portugall, wm 1977, 1978 and
1984 The surroundings of the brook Wibeiro do lnlerna, where a list population bives,
had not changed notably since 1977, Some eucalyprs are scattered along the borders,
olher Lrees are tare. The year Lo VEAD pelative dﬁnill}f of this pupuiﬂrimn was cstimated b}?
countimg the number of eges deposited o owe deserted mine gallenes,

In a second population., salamanders live along the small brook Ribeira de Silverinha.
Do fhe early eighiies, o dense Boealypluey lorest was plaoted arouwnd the Silverinha, leaving
a free zome anly a few meters wide around the hrook. The size of this popuolation was
cstinated by marking and recapraring, Recent data were sampled by Arntzen
g dslishied .

A total of 90 pitfall traps (Far ground-dwelhing invertebrates, and 50 adhesive rraps
for flving insecrs! were placed during June and December 19490 respecovely tor two
weck penads at two Incalities near Caaveiro Monastery in La Corutta provines, CGeahica,
The first locality consists of a dense decidunus forest of Castenea safive and Querpus rbur,
eucalvpts nt ditferent ages have become dominant at the second, and only few other
trees strvive. althongh come Pley shrubs growe between the trees. Borh lacalities are
crossed by small brooks which are populated by Clioglossa,

Lhe pitlall traps were small plastic cups lilled with vinegar. Lhe adhesive traps were
a = 10 cm plasoe sheets covered on one side by adhesive glue, as olten used w cawch
rats and mice, Thev were suspended from trees in a way that they could not be reached
by vertebrates such as lzards or small manunals; pidalls were small enough w allow
vven small Tzards (o jump out, In fact, no vertebrate: were caugho ain the rraps,

1 he number and size of invertebrates caught with each adhesive trap were recordsd.
Iovertehrates caught with pulall traps were recorded wgether for cach logalily,

L otest substrate influences directly, salamanders in terraria were given the possibiliny
to chiowse hetween deciduous leaves and another subsirate with a comparable deerce of
humdity. The number of salamunders hiding under standanzed shelters each morning
on each substrate was recorded,

Resulis
Iivirtbwtian

Reviews of the distribution of €. uianiea have been published by Busack (1976) and
Arnvecn 1981 For the present compilution, data from Hartasanchez et al, (19481 and
Bas (1880, were also ronsidered. Tocalities where the distribution of the species is
uncertain, such as the Sierra de Gredus, were dgnored, as were some siles lsted by

Busack (1976, which were questioned by Arnrzen (189340 B. Malkmus (Portugal), M
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Carvia-Puris (Galicia and Asturias) and P. Galan [Galicia) contributed many personal

and partially unpublished obscrvations.

Combining litcrature, persenal communications and mv own observations Eives
aboul 130 Chroglossa loealities which are presently known, A personal communication
Irom 1. Yokochi indicates the presence of the species at the Serra de Sintra north of
Lisboa, where il wus probably intreduced during the last century but was nover found

i-lg_i-lill

I'here are some areas within the distribution limits which are not populated or where
only few populations oceor. These include the litoral between Porto and Coimbra
(Malkmus, pers. comm, ), the plam of Bergantifios, southwest of La Corufia; an extended

zeme east of Oviedo: and many parts of Lugo provinee.
Muost recards are concentrated in the west of Asturias, in La Corufia and Pontevedra

i northern Portugal at the latitude of Porto, and in the Serra de Lousa and the Serra do
Geres ilig. 1)

afi

s

Figare 1, Distrnibunion o Gkl " r ; _
; At fecelaneen, Smudl coreless -2 records, medivm-sized cireles: 2-5
large circles: 6-12 records. The uneonf i lacality “*5 TR ; - rfﬂ}fd,a'
- Gl LR bR s uneonfirmed: localiey “Serra de Sinra’™, pear Lisboa, 1s marked waith 2 559"

M Vienoes

Chigatassa and eucalypt plantations 205

The area east of Porto and the Spanish provinees of Lu Goruda and Pontevedra are
prabably among the most densely populated regions. Chingiossa was the most common
amphibian, aceuring in 34 of the 46 hrooks investigated in La Gornna (nearly 75%,
Other amphibians such as Triturus boscai (10 records), Sulamandra salamandra (9 records)
ar Discostossus galagnoi (5 records) were much more difficnlr to find, although Rana therica
was also abundant (31 records). Arntzen unpublished) found Clogloesa in 36 out of 78
(46%) investigated brooks in northern Portugal berween 40" O Lo 41 M) and 1o the
west of 78" 30", Chioglvsse was less common in Asturias, occuring only in 20% of the
brovks ‘difference significant at the 0.03 level), Veenstea (F982] found the species in only
2 our of 14 investigated brooks in castern Asturias (14%0 The relatively high numbers ol
records for this regiom shown in fig. 1 does probably pot reflect a high degree ol
populited brooks but an intensive searching by Tlartasanchez e al, [1981),

Generally. the areas densely populated by Chtoglossa are also the main plantation
zones {or eucalypts. These trees have been and are being planted in the provinoes ol
Portevedra and La Coruda (10 provide wood lor the cellulose factory in Vigo and the
planned factory in As Pontes) and near Porto. They can also he tound I weslerh
Asturias. The protected Serra do Geres is — as far as known — the only densely
populated Chigglossa-arca which is mostly free from eucalypts.

Habitat

Brooks of types A and B turned out to be the largely preferred habitat; the presence of
Chinglossa ronld be confirmed in nearly all of them {table 1. A lower percentuge ul
brooks and streams of type G were populated. Some of these populations may have been
dure to dritt, since all records of reproduction are from types A and B [Vences, 1990 and
il it known that drift due to water currents can affect a high percentage ol salamander
larvae (Uhiesmeler and Schuhmacher, P3990

None of the 10 small brooks of type D was populated.

Table 1. Numbers of brooks of different iypes (AT examined in La Corafia and Oviedo provinees,
Figures in parentheses show numbers of brooks popululed by Chigglossa. For description at brook types soe
Material & Melods,

brook type A B ( D E ¥

widith anr depth
ol brooks jem]

1) % 2 ) ® 5 4[4 0 il 60 1i1) I
S50x 2 —100%x3 a{r Bi7) 44 40 i i
Lo = 10 — 200 = & Bl 1) 1007 U 0 i
200 % 10 600 = 20 C{gey T G2 0 3N I.I
Total 2430 LS8 20013 1CH(H +l {l
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Chuglosiu reach only a lew kilumeters into the hmcstone areas of Asturias: onl VLI
out of four brooks ol tvpe Fowas populated,

Singe vegelation siomeg the waler courses wirned out 1o be very helerogenos, a
clasaification inrg vegetation typues was not possible, However, at leagt some eucalypis
wore present along most A and B brooks.

Al ol the six brooks of type T werd ousnde the distribution arca of Cleteg o

Faglation density

In the populstion Ribeiro do Tnfemo 'no eucalypt plantaton), ceg numbers contin-
ously mereased in the lower mine swuce 1977, On the other hand, large frregulas
changes between egg numbers were abserved in the upper mine able 21 A comtinuous
merease was noted in the toral number of eggs in both mines. Within the mines, the
nam ¢gw depositon pleces remained the same over the |4-vear period. No differences
could be found between many ather parts of the mines aned these sites, which conzsisted
of stngle stomes at the bottom of the mine and wet pars of the walls,

In the populuion Ribeira de Sibverinha (dense cocalypt plantation’, dats [rom the
literature and from Armizen (unpublished) indicate an lnerease in the salamander
population after the cyculvpr plantation and a still lugh salamander density in 1991,

In gemeral, densities of bath populanens performed parallel increases, belween 1976
and 199 ] swhich cannot cualy e explained by meterenlogical peetierns: Vermsira [ 183HG)
presumerd that the dey summers belore 1977 mav Lave resuleed o oa decrodse of
alamander densities. Towever, as in the vears betore 1976, precipation was very low in
LBBE in NW Iheria, but w decline of the Chiglosia population ai the Ribeire do nferno
did not occur. AL the Ribeira de Silverinha, the extreme drought was probably inten-
sihied by the draining eflect of Excabyptus. Survival of the Chingloise population was not

Table 2. Numbers of deposited rges of Clwoglene devtanres, observed in the mime ealleries wlong he
Bibieizu o Inferne fa, and sstimated popalution sze of Chinglosse boramen abonz the Ribwira da Silverinha
i nar Yalongo  Porto, northern Partugall A Mservanons were mare in 1976 and 1977 by W, Arnrzen,
:‘I'! LOEE b €0, Vednsra, in 19 19849 and 1991 Ly M. Venres, and in 1990 by LW FETI——
Eles
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Figure 2, Number oF cpps i the Valongo manes, popularion desnsity eilinmales at the Wibeira de !'-111.'1']'11“”1
and surmmier precipilatians mmonths may te septemiier. duii from the Serra oo Pilar observatary, Porra s in the

vepss [Fam L 9E g TR,

obstructed by this. Figure 2 shows that varanee in populamon size and egg numbers at

Valongo seems to be mdepent of summer precipitalion.

Prey denatly

I'he number of fying insects, as caught with adhesive traps i sununer (Junel, was
signilicantly lower in deciduous forest when comparcd witlt eucalypis (t-test, lable 3.
Tvertebrate species diversily was calculated using Simpson’s (19449) niche amplitude
lormula, Species diversity was much lower 1n cucalypt torest due to the dominant
pecurence of one small species of dipreran (table 1),

In iwinter December), a tatal of only four invertebrate Diptera’ species were caught
with adhesive rraps in both forest types. ‘Together with this decieaze in species diversity,
4 inerease in the total number of specimens was oheerved. Dhllerences petween the two

forests were not significant.
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Table 3. Compansea ol mean numbers of Hying mzevin canght by adhesive and inverichrates caught with
l1|.rI:.1E| Lraps in o eusalvpr and a deciduous forest at Cuaaverro, grven as imean nambor ol specimens per Lrap,
Dillerences boiwern data paiee mitked with stars are stanstcally srpmificant, * PLOLOS, e-test: ** PLOO0T .
Cha-squaie lesi

SUTIIRE R WInger

decidunus  eucalypr  decidusus  eucalyvpt

furest [arpes firress forest
PR AT freafes
number of inverneliraies 3700 81 0 0% 3EM0 250
nurnher ol ivvertebrates leds Uian | vm s Icu_j:{l_h s i T1.8 d4d 5l
8 midlall trag
pumber of mwvertehraies | 2 [**; + g (e 1.3 .3
number ol invertclhraes less than | e i lenath 3.7 2.7 74 .
Hutmnher of leal biter invertelbrates 5 Y ] | .3 [*%) 0.4 b5
vamber of Carahus devivlle oy A 0 "% U 0
number of Carbus fuderalis L 0.4 (*e 0 i)
numbéer af nrther carabads (1.4 0.5 ] i

Table 4, Inverteheate diversity in o cuvalypt and a deciduous forest near Caaveira (La Corufu. Spain

determined by (lying thsect specimens caught with adhpesive traps and invertebrates vaught with pidall
Ir':1[H.

SIImiTes WLTErR

deciducus  cucalypr deciducus elcalypr

fovest forest fores frirest

a ndhaiiie trap

tutiiber of speeies (it 57 1 4+
dpiecirs diversity B 4 -
nuinbier ofspecies less than | o in length it 43 . P4
species diversity of species léss than | em i length 10,8 2.4 -

8 pitall trafs

vumbier of species L7 24 14 7
sprotes diversiey 3.0 T4 = e
nuniber of speeics less than | gm in lengih ) 12 s N

suminarizing, the studicd cucalypt site seemed not to be paorer in invertehrates as far
as flying msects are concerned.

‘Lhe number of invertehrates caught with pitfall traps in December was very low; thiy
makes a reliable comparison betweén both sites for this season impassible. In June,
many more inverlebrates were canght in the deciduous forest than in the eucalypt forest.

(haglasie and encalypl plantations

= 102 =95 n 1 n="TE
Pl Pl plkCh pad i

%

Figure 3. Substrate choice of Chisglossa funtanica adults m terranum expenments and significances of the
deviation from a 5U:50 distribution

This difference is significant at a very high level as determined by a Chi-square test, and
was mainly caused by the abundance of a carabid beetle, Carabuy (Eutelocarabus) deyrollet,
in the deviduous and its complete absence in the eucalypr forest. No sigmlicant differ-
ence was found after eliminating carabids and considering only species with body
lengths ol less than | em, since many small flying insects (abundant also n the cucalyp!t
furest, see previous section) appeared in the traps. However, densitics of typical leaf
litter invertebrares (lsopoda, Diplopoda, Chilopada, Opiliones, Goleoptera larvae) were

significantly lower in the eucalypt forest {table 3).

Substrate chotce

Granite gravel and glass surface withour any additional substrate were not positively or
negatively selected in the substrate choice experiments when compared with aak leaves.
The deviation from a 50:50 selection was not signilicant in these two cases, nor were the
selection differences between them,

A slightly significant (P<0.05, determined by a Chi-square sy negative selection ol
pine needles was found. The clearest avoidance was that of eucalypt leaves, which were
used only by 20% of salamanders as sheltering substrates (P<0.01). This avoidance was
also significant when compared with the selection of gravel and no substrale (B0, 0035)
and pine (P<0.05).

Combining the four resulls, substrates were chosen in the order: gravel, oak leaves. no

substrate > pine needles > vucalypl leaves fig. 3,

Discussion
Surriwal status of Uhioplossa and conservalion measuves

Chioglessa (usitanica should be considered as a relatively rare specics in somne regions (e.g.
eastern Asturias). In other regions (e.g. La Corunia) it i3 the most commuon brook

tdwelling amphibian species. The species does nol yet seem cndangered.
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S some hiometric diflferences hetween norteastern and southwestern populations
exist (Vences. 1990, wiention should be facused on the casternmost and southernmos
populations o preserve these gene pools, In addivon, populatons of endangered
amphibian species at the disuibution border are often the firse to decline and finally to
disappear (see Glaw and Venoes, 1988, for the example of Bufo viridis in Geomany), As
reflected by the eog-deposition places within the Valongo mines, cgg-depositing ¢y
eglosse Temales scem to be highly Gaahdul 1o single sites. Therefore horder localities
should be especially protected, sinee destruction of few sinall egg-deposition places
might endanger whole Chivglosse populations:

Lucalypts and broak dicelling fauna and fova

The lurgest Evcatyptus slebulus plantations are o the same areas where most records lor
Chglossa lusidamiea are concentrated. This s anderstandable sinee the climatic prefer-
ences ol both species Migh annual precipitanon, absence of cold winters) are similar,
Llndike the situation in the plantations near Valongo, many brooks in La Coraidia
provinee are immediawely reached by cocalypt forests. Chioplasss commonly occur along
these brooks, However, salamanders here are much more concentrated near the brooks
and only afrer very heavy rain do thev leave the immediate brook surroundinegs [Venges,
1940). Tesides the draiming effeer of cucalypts, the major cause lor this behavigur
probalily comasts of @ direct toxic effect of the subsirate. Decidunus leaves were laraely
Lhe preeterved substeate o the choice experuncos, indicating that behavieur as in the
deciduous [oregts ol Caaveiro, where sulumunders spend [rom Oooher 1o April within
the torestal large distances from brooks and onds pather along the brooks for maune, is
normal for Clieelesia, a cucalypl substrate forces the animals to use only a restricied
habitat at the imunediae brook surronndings.

Lhie ngh densities of lving insects in cucalypt torests can be explained by considering
that flving insects arve able w cover greater distunces. In addition, tiey olten spend their
larval hile in hrooks, which are less affected by pluntatons than the humus laver,

Bava et al. (1985 stadicd invertebrute densites of ‘eucalypt, pine and oak litter gt
cight sites 1 Cralicie. Focalypr litter appeared less populited than the other habitats in
general, although insome cases density in cucalypt litter was higher. It should alsp he
stressed that pines, with very haeh density of invertebrates, are ool aulochtionous
Cralicia; it has been demomstratod thar mammals (Bas. in press) aod birds (Bongiorno,
F9E2 avord pines,

Data on the Tood of varions Clingliss populimons were published by Venees (1990,
The most comman food items in the deciduous Lorests of Cawverrn belong o the taxa
Aranavca, Coleoptera and 1w leal hier movertehrares such as Acarh. Collewbola,
Diplopoda, Chilopeda. Flymg insects were not consuwmed al all, altluiogh the trapping
results presented above show that their density is not necessarily lower than in Fuealppites
forests. i thee contrary, $0% ol the prey in an Secalypius-habitat could be ideailicd as
Mics ‘wnd flv larvae.

iy arel et Wyl prlaratadiiris 11

Foad resources lur salamanders 10 cucalyvpt substrales are no necessarily lower, but
they are different trom those in decidunus torest. .‘j'tl'lﬂll_cr_'iug the data published by
Vieness (19900, the reapae miche of Chogdave in deciduoay [oresrs Simpson’s indes B =
.1 appears to be wider thun i cucalypt forests (B = 7.1 Claaglosse Lere are probably
forced o fred on ying prey singe leaf hitter invertehrates are rure and rhe sitarnatders
have w avord the lioer because ol the woxie elfects of the subsirate.

In general. brook-dwelhng species scetn o be less aftecied by eucalvpr plantations
than other animals, lven those Eueatvptis toreses bordering mmmedhately on brookd do
ot have et elfevis on the brook lauma, Specles such g the Spanish Frﬂg fana thernica or
the partiallv agquatic e ribael  Carnbns (Clennearafisl galigianm weye reeularly found n
brooks surrounded by cucalvprs as well as Chivslessa. On the other hand, the Spuecies
richness of non brook-dwelling murmmuds [Bus and Sunandres, in press, icds (Bon-
wiorno, 1982, repriles (Malkmus, pers. comm.) and planes (Bara eral.. 1905 Varela,
| 9900 15 much Tower o ewcaldvpl than i deciduous Toresis. Specialists such as the beetle
Ceavabus | Pautelocaratuy) deveadfer cdhsappear completely afrer eacalvpts have become the
domipant wees (table 5, Daoubtless, large sucalypt monocoliures have strong impacts on
NW Theran coosystemes.

Traditional, small sealy Grming in combimation with o winifundism hereditary svs-
et lias fragmented Galicia inre aarge number af sinall pasecls. Dhas habitar diversity
allows the survival ol many anonal and plant spevies m the cultuvated countryside,
Perhaps this patchwork-tandscape conld serve a2 an example for wood plantations of
alternating eucalypt and gak parcels, A comparative stady of the econommice implications
anel environmental impact ol such an alternating word plaiting mode i3 urgently
needed, since new plants of the collulase indistry propase the iransform 4000 000 ba of
Cralicia into eucalypt monocultares, without providimg the netessa ry stuthes of environ-

mental impact (Varela, 1HH

Arkonowledgpements. | ik o Pz Artivden, wln shinred wirgraleli=ned datn wath me: 1 EE"-'H'-" A T
rhic painstaking revision ol the mannseripe o the Sevieias Eorepacy Herperalagica for supporting this
whuehy with o grao 94U, o Rud':r:'f;M'.'IrH."ﬂl.lli- Pedro Galan ane Marin Garcin-Bans, wha contributed
ehvormr i dacas soed v Mieoe Ul lore Perpuncdes ool fies Loy lor thee ||m_-|1t.'|.|i|§,.' crerer sl U HETEE
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