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Yellow is the new green: abnormal colouration oPelophylaxsp.
in Latvia and Lithuania

Alessandro Di Marzitt 5HEHND & and ¥lyd BirbBle

Amphibians exhibit a wide range of colour pattern’ KH LQFRQVLVWHQW XVH RI QRPHQF
that serve various crucial biological functionglining LQ VFLHQWL¢(¢F SXEOLFDWLRQV PDNt
WKHUPRUHJXODWLRQ FDP R XA Dsummaviof h&secavds patiz@aihlofallerpiquitie
predator deterrence (Rudh and Qvarnstrom, 201&,d Dubois, 2017; Allain et al., 2023).

Rojas, 2017). Some species exhibit temporal colourrH GRFXPHQW WKH (UVW UHSRUWYV
changes, although the reasons for these rapids shiftack aberrant colouration Pelophylaxsp. frogs from

are not always clear (Wente and Phillips, 2003aR0j Latvia and Lithuania (Figs. 1, 2). In both courgrie

2017; Birbele et al., 2025). While most pigmentatiothe genudPelophylaxis represented by the Pool Frog,
IROORZV VSHFLHV VSHFL¢F SDWRHbpby@XeBhHERMEraGo, 188R2) HHe Ri&r$h Fiog,D O
pressures, abnormal colouration such as leucisfPelophylax ridibundugPallas, 1771), and their hybrid,
xanthism, and piebaldism represent deviations withe Edible FrogPelophylax kl. esculentu&innaeus,

diverse underlying causes (Allain et al., 2023)e§éh 1758) (Frost et al., 2006; IUCN SSC Amphibian
DEQRUPDOLWLHV RIWHQ VWHP |8phRdalist IGhRER POA2R BeiidelUet alG B024) LT o
LPSDFWLQJ WKH VSHFLDOLVHG SWKH® HREWHLQY G WIR®@W LUH AHW WILED Z H
cells responsible for colouration (Gould and McHenra case from Liepari (56.8911°N, 27.1061°E) on 14
2024). Leucism is characterised by a partial orgeta  June 2025 (Fig. 1A) and from Gulbene (57.1727°N,
absence of all pigment cell types (melanophore26.7500°E) on 15 August 2023 (Fig. 1 B). The third
xanthophores, and iridophores) in certain skin reacase, a frog observed during two years (2012-13) in
leading to white patches or an overall pale appeata . —U°L z1 ( ZDV UHSF
ZKLFK WA\SLFDOO\ GRHV QRW D uHRWaripublie famiie gisen@tion tatakade(LINSL@ J

it from albinism (Allain et al., 20164enle and Dubois, 2025a, b), (Fig. 1C). From Lithuania, two casesewer

2017;Gould and McHenry, 2024). This condition couldUHSRUWHG LQ D \HOORZ IURJ IU
result from developmental issues involving neurast 23.0497°E) (Fig. 1D) and a yellow-and-black frogfr
cells during embryogenesis (Parichy, 2006). Xanthis 7XUORMLA&N j z1 z( LI (

involves an excess of yellow pigments due to theTo have a better understanding of the worldwide
increased density or overexpression of xanthophoresports about leucism, xanthism, and piebaldism, we
ZKLFK PD\ EH JHQHWLFDOO\ G HaMénddPavalable literature. QA perapricd Gditere

by environmental factors (Gould and McHenrysearch on Google Scholar focusing on three types
2024). Piebaldism is characterised by unpatterneaf, chromatic aberrations. The keywords ‘leucism’,
unpigmented spots on an otherwise pigmented baganthism’, ‘piebaldism’, and ‘amphibians’ were
FRORXU ,W GRHV QRW DuHFW H\ddarfete® &tHdd inGepedd2htl) dd ¢onibiBed, tagetin

all peer-reviewed literature related to these diom in
amphibian species. Given the observed variatiasuof
UHFRUGY DQG DFURVV WKH LGHQWI
SURSRVH D PRUH FRPSUHKHQVLYH |

t Science and Education Department, Riga National Zoological

Garden, Riga LV-1015, Latvia. that do not align with the structured system pregda
2 Faculty of Medicine and Life Sciences, University of Latvia, recent publications (Henle and Dubois, 2017; Alletin
Riga LV-1004, Latvia. DO 7TKH ¢QGLQJV IURP WKH OL
" &RUUHVSRQGLQJ DXWKRU ( PDLO with our new observations, are detailed in Table 1.
alessandro.dimarzio@rigazoo.lv The yellow frogs (Figs. 1C, D) observed in Latvia
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Table 1.Reported cases of leucistic, piebald and xantmuc@bnormalities in anurans. Bolded records conttee contributions
of this manuscript.

J)DPLO\ 6SHFLHV Q 30DFH &RORXU &RORXUDWLRQ QDPH SHIF
$URPREDW5885EDWHV IHPRUDOI®WUD]LO :KLWH ZLWK EODFN GREWEO\ S3BEWDOBO OHXFDYPUSWYRILQ
$QRPDORJORVVXV VW PSDHIQQ 5HG ZKLWH /HXFLVP SRVWLEGC\DHORWEHY VDG .|
%DWUDFK\GWGHDHRIQDWKXV SDW DRRIGLFWMVQ D 6SRWWHG GHSLJPHQWDWLRQ 3L HE D®G
% XIR EXIR JUDQFH :KLWH \HOORZ IHXFLVP OXUDWI
%XIR EXIR (QJODQG :KLWH \HOORZ IHXFLVP $00DL:
%XIRQLGDI—%XIR EXIR (QJODQG 5HG EODFN 3LHEDOG $00DL
(SLGDOHD FDODPRLWD 1 °' 1" 1" %HHEHH DQG $WON0
DO
5KLQHOOD PDULQD %UD]JLO '"HSLIPHQWHG /HXFLVP WDGSRIDH MNQYFD® DU
'HQGUREDWEGOHMGREDWHY DQWKRRXIRGRU <HOORZ ZLWK GDUN RYRWEO\ SIMHEWIOIO OHXPAVPWE =DS
$JDO\FKQLV FDOOLGUSDWYDPD <HOORZ IHXFLVP **HOO HW
+\OLGDH $JDO\FKQLV VSXUUHO®RVWD 5LFD <HOORZ /HXFLVP VHH BDOWHMD B ®ERXW WK
3K\OORPHGXVD YDLOO®QMWLD <HOORZ ZLWK UHG GRWYV i DQWKLVP RV HW DO
/IHSWRGDFW\OXV PHOGRRGRWRXV *ROGHQ /IHXFLVP %URZQ
/ILWKREDWHV FODPLWBQY <HOORZ ZLWK EURZQ OHJVEO\S®UWHEIDDOG OHXFLYRIKRWWW DO
/ILWKREDWHV V\OYDW L&FOGV <HOORZ /IHXFLVP 6PLWK
3HORSK\OD[ NO HVFXOHQW.D <HOORZ EODFN /IHXFLVP SLHEDOG w
3HORSK\OD[ NO HVFXOHQY\D <HOORZ IHXFLVP WK LWUWW R
3HORSK\OD[ /ILWKXDQLD <HOORZ EODFN /IHXFLVP SLHEDO® yHSXOLV SHL
5DQLGDH 3HORSK\OD[ /ILWKXDQLD <HOORZ /IHXFLVP WKV RBY
3HORSK\OD[ OHVVRQD&NUDLQH <HOORZ RUDQJH JODYLVP 0DU:
5DQD GUD\WRQLL OH[LFR <HOORZ IHXFLVP 6ROLV 6RW
5DQD WHPSRUDULD (QJODQG :KLWH ZLWK EODFN SDWFK SLHEDOG %LGGOH
5DQD WHPSRUDULD (QJODQG KLWH ZLWK EODFN SDWFK 3LHEDOGG %LGGOH
5DQD WHPSRUDULD (QJoDQG :KLWH ZLWK EODFN SDWFK 3LHEDOGG %LGGOH
5DQD WHPSRUDULD (QJODQG <HOORZ UHG H\HV i DQWKRFKURRARPRRGPDQ
5DQD WHPSRUDULD 1" 1" 1" 1LFKROVRQ LG

legs with a normal brown striped pattern aftecontrast, Baker and Biddle (2020) proposed that the
metamorphosis. The most similar case is the AntkonyK LJK TUHTXHQF\ Rl SLHEDOG IURJV !
Poison Arrow Frog,Epipedobates anthonyNoble, WR IUDJPHQWHG SRSXODWLRQV LQA
1921, reported by Brito-Zapata (2021). Although thbabitats. Although not in anurans, the case dEtistern
DXWKRU FODVVL¢{HG WKH DQLP DRedbdcked Sdlapnan8dRidtioidd Cinerétu$Grden,P LW
yellow background and blackish colouration resembl&818), is also interesting. This species is a ateitied
those as we report on here. The abundance of simiexample of an amphibian with multiple documented
cases in arestricted geographic area is rare iedisting  observations of erythrism, particularly in its testrial
literature on these chromatic alterations. Gulielblet eft stage (Moore et al., 2014; Fisher-Reid et24124;
UHSRUWY RQ D FRPSDUDEOUdCRiOexal.V2624). Rl ¢YH *OLGLQJ
Treefrogs,Agalychnis spurrelliBoulenger, 1913, from Colour aberrations are wusually results from
Costa Rica that exhibited yellow colouration wittiie developmental abnormalities in  pigment cell
same geographical region. Baker and Biddle (20260 LUHUHQWLDWLRQ WKDW DUH QR
documented multiple cases of piebald frogs observedth genetic mutations (Acevedo et al., 2009), and
over several years in a single private garden poritiere is also evidence to suggest that it is geabti
"'LUHUHQW K\SRWKHVHV KDYH E idteQedS(BdRe RivHBRIdM R020), BeyDridQyenetic
the occurrence of colour aberrations in amphibia UHGLVSRVLWLRQV HQYLURQPHQWI
populations. Namely, Guell et al. (2020) considévenl or directly induce these colour alterations (Rudid a
SRWHQWLDO H[SODQDWLRQV D ARUPRD®W WPWH" ~ RIS DCGERQD/QRQH R XNV
mutation or, alternatively, a more abundant mutatioco environmental pollutants (e.g., heavy metals,
rate linked to an isolated population. In a similan, pesticides) and radiation is linked to colour aniisa
Brito-Zapata (2021) suggested that the observed cas amphibians, as these factors disrupt the phygicél
in E. anthonyicould be a form of natural variation. Inprocesses essential for chromatophore development
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and pigment synthesis (Henle and Dubois, 2017;
Burraco and Orizaola, 2022). The increasing number
of these reported aberrations suggests a connection
to environmental degradation and highlights their
potential as indicators of ecosystem health (Marhisk
et al., 2021). Interestingly, we received a repodune
2025 of an axanthi®elophylaxsp. (Fig. 3) from the
same garden pond in Gulbene where one of the yellow
and-black frogs (Fig. 1 B) was found in 2023. Nioeot
colour aberrations were observed in this location.

More research is needed to better understanditfie or
of these colourations and their potential implizas
IRU FRQVHUYDWLRQ 7KH XVH RI D XQL¢{(HG FODVVL¢{FDWLRQ IRU
these alterations will also be essential for amadythe
results of new studies.
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