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Species
133

nura (Salientia): Frogs
8018 species

2026 Oreobates nigrumcompletum Strabomantidae  Peru
2026 Oreobates foliaspectrum Strabomantidae  Peru
2026 Oreobates chirimoto Strabomantidae  Peru
2026 Oreobates azulensis Strabomantidae  Peru
2026 Pristimantis etsa Strabomantidae  Ecuador
2026 Lynchius romolerouxae Strabomantidae ~ Ecuador
2026 Niceforonia tempestuosa Strabomantidae  Colombia
2026 Boulenophrys raoping Megophryidae China
2026 Boulenophrys dongli Megophryidae China
2026 Dendropsophus liliae Hylidae Brazil
———
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THE NORTH OF LETICIA

by
John D. Lynch*

Resumen

Lyneh, J. D.: Discovery of the richest frog fauna in the World —an exploration of the forests to
the north of Leticia. Rev. Acad. Colomb. Cienc. 29 (113): 581-588, 2005. ISSN 0370-3908.

A comienzos de 2003 se obtuvieron registros de 97 especies de ranas v sapos en un parche de
bosque pnimario v bosque inundado ubicado aproximadamente 10 kms al norte de Leticia. Sin
embargo, hay buenas razones para sospechar que la fauna local consiste en no menos que 123
especies de ranas y sapos, nimero que supera lo sefialado en estudios anteriores realizados en la
parte occidental de la cuenca Amazonica. Se sugiere que esta nnqueza es mas el reflejo del empleo de
nuevas metodologias que de la existencia de un “hotspot”™ biolégico.

Palabras clave: Amazonico, Diversidad, Metodologia de inventario.

Abstract

Vouchers of 97 species of frogs and toads were obtained 1n a small section of primary rainforest
and flooded forest approximately 10 kms north of Leticia in early 2003 . In addition to the 97 species
captured, there 1s good reason to suspect that the actual local fauna consists of no fewer than 123
species of frogs and toads. This local fauna 1s much larger than previous reports for the western part
of the Amazon Basin but probably its size reflects the new methodologies employed rather than a
biological “hotspot ”

Keyv words: Amazoman, Diversity, Inventory methodology.
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WORLD—AN EXPLORATION OF THE FORESTS TO

artagena s

ELETE] /}
Clcuta «
L

* Bucaramanga

= Medellin

o Bogota

= Cali, Colombia

o Quito
Ecuador

# Cuenca

°
% Trujillo

Venezuela

AMAZONAS




DISCOVERY OF THE RICHEST FROG FAUNA IN THE
WORLD—AN EXPLORATION OF THE FORESTS TO
THE NORTH OF LETICIA

by
‘ John D. Lynch*

Resumen

AW LR NA LALLM WRLL ] MR L TT LALLAN S LLL s ] WAL LAV AW AW AW RTINS

I was convinced that previous inventories had been man-
aged badly—to allow all participants to carry out “free-
- searches” was inadequate. Hence, I selected my assistants
" with a proviso—each had to carry out a specific task and,
. then, if they wanted, they could join me in nocturnal for-
ays. Long before leaving Bogotd, I had decided that 1
needed four specialists to back-up my unrestrained noc-
. turnal searches —thus, I assigned to each undergraduate a
specific task: (1) To Andrés Duarte, the monitoring of a

toads were obtained 1n a small section of primary ramnforest
and tlooded forest approximately 1U kms north of Leticia in early 2003 . In addition to the 97 species
captured, there 1s good reason to suspect that the actual local fauna consists of no fewer than 123
species of frogs and toads. This local fauna 1s much larger than previous reports for the western part
of the Amazon Basin but probably its size reflects the new methodologies employed rather than a
biological “hotspot ”

Key words: Amazoman, Diversity, Inventory methodology.



Synapomorphies of Anura

Aurostyle

Alack tail

Afused tibia and fibula
Afused ulna and radius
Ahindlimbs > forelimbs
Atongue protrusion




Frog feeding

ASuction feeding
ABite
AProtrusible tongue

Al+cookie monster
hands]




ROYAL SOCIETY

OPEN SCIENCE Frog tongue acts as
muscle-powered

adhesive tape

rsos.royalsocietypublishing.org

Thomas Kleinteich and Stanislav N. Gorb

Research 8 CrossMark
e Toological Institute: Functional Marphelogy and Biomechanics, Kiel University,

Cite this article: Kleinteich T, Gorb SN. 2015 Am Botanischen Garten 9, 2418 Kiel, Germany
Frog tongue acts as muscle-powered adhesive
tape. R. Soc. open s, 2: 150333

Lower jaw

tongue projection tongue retraction

musculature 1ttt
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m. hyoglossus |4 44434434333 LUM[—UJ
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filiform papillae

e
prey surface M M M

impact retraction detachment
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rsif.royalsocietypublishing.org

Research

Check for
updates

Frogs use a viscoelastic tonque and
non-Newtonian saliva to catch prey

Alexis C. Noel', Hao-Yuan Guo', Mark Mandica® and David L. Hu'?

School of Mechanical Engineering, and “School of Biology, Georgia Institute of Technology, Atlanta,

GA 30332, USA
*Atlanta Botanical Garden, Atlanta, GA 30309, USA




Frog reproduction

Table 2.2, Oulhne of Reproductive Modes in Anuans

. Eggs aquatic
A Egas deposited In water

External fertilization (almost all)

Genetic sex determination
(almost all; XY, ZW)

Oviparity (almost all)

Eggs aquatic or terrestrial

Larvae or direct development
Parental care

.

B

C.

. Eggs and feeding tadpoles in lentic water
Eqgs and feeding tadpoles In lotic water
Eggs and early larval stages in natural or constructed basins, subsequent to flooding,
feeding tadpoles In ponds or streams
Eqgs and feeding tadpoles In waler in tree holes or aerial plants
Eggs and nonfeeding tadpoles In water-filled depressions
Eqgs and nondeeding tadpoles in water in tree holes or serial plants
Eggs deposited in stream and swallowed by female; eggs and tadpoles complete
development in stomach*
Eggs In foam nest

8. Foam nest on pond; feeding tadpoles In pond

9. Foam nest in pool and feeding tadpoles in stream
Eqggs imbedded in dorsum of aquatic female a
10. Eggs hatch into feeding tadpoles in ponds

11, Eggs hatch into froglets

NOUA WK

Eggs terrestrial or arboreal
D. Eggs on ground or In burrows

m

12. Eggs and early tadpoles In excavated nest, subsequent 1o flooding, feeding tadpoles in
ponds or streams

13. Eggs on ground or rock above water or in depression or excavated nest, upon hatching,
feeding tadpoles move to water

14. Eggs hatch into feeding tadpoles that are carried to water by adult

15. Eggs hatch into nonfeeding tadpoles that complete thelr development In nest

16. Eggs hatch Into nonfeeding tadpoles that complete their development on dorsum or in
pouches of adult

17. Eggs hatch into froglets

. Eqggs arboreal

18. Eggs hatch into tadpoles that drop into ponds or streams

19. Eggs hatch into tadpoles that drop into water-filled cavities in trees

20. Eggs hatch Into froglets

Eqgs in foam nest

21. Nest in bumow; subsequent to flooding, feeding tadpoles in ponds or streams

22. Nest in burrow, nonfeeding tadpoles complete development in nest

23. Nest arboreal; hatchling tadpoles drop into ponds or streams

Eggs cared by adult

24. Eggs carried on legs of male; feeding tadpoles in ponds

25, Eggs camed In dorsal pouch of female; feeding tadpoles in ponds

26. Eqggs camied on dorsum or in dorsal pouch of female; nonfeeding tadpoles in bromellads
27. Eggs camed on dorsum or in dorsal pouch of female; direct development Into froglets

Eggs retained in oviducts
H. 28. Ovoviviparous

L

29. Vwiparous

*Egg deposition site unknowr; possibly have terrestrial eggs.



Ampbhibian reproductive modes

[ AMPHIBIA N .17 S
SALAMANDRA 57(3): 413-427 SAL[ AMH'B' P S T 7 (T B -

; A ' @ ol LI Wig 9 10a_, " )
15 August 2021 | ISSN 0036-3375 S, German) |
A revised classification »
of the amphibian reproductive modes | ‘
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Article Open access Published: 17 November 2022

The evolution of reproductive modes and life
cyclesin amphibians

H. Christoph Liedtke 84, John J. Wiens & lvan Gomez-Mestre

Nature Communications 13, Article number: 7039 (2022) | Cite this article
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The evolution of reproductive modes and life
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Timing of amphibian reproduction

A Seasonal
| temperate, wet/dry
I rainfall, temperature triggers
I ponds and lakes
I explosive breeding




Amphibia-Reptilia 26 (2005): 211-221

Breeding activity patterns, reproductive modes, and habitat use by
anurans (Amphibia) in a seasonal environment in the Pantanal, Brazil

Cynthia P. de A. Prado'~*, Masao Uetanabaro', Célio F.B. Haddad®
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Scaphiopus couchii

Spea bombifrons ~ Plains Spadefoot




Timing of amphibian reproduction

A TrOp ical Reproductive diversity in Amazonian lowland frogs
i breeding throughout the year ™™™
I rainfall may trigger
I diversity of reproductive strategies, breeding sites

Institute of Zoology, University of Vienna, Althanstrafie 14, A-1090 Wien, Austria



Frog vocalizatior o 20

The structure of vocal sounds produced with the mouth
closed or with the mouth open in treefrogs ¥

Marcos Gridi-Papp

Vomerine Testh
Maxillary P~ Nostril

Teeth /& &1 -

e

Eustachian
tube opening




Frog vocalizations:
4 functions

A Attract a mate
A Release

A Distress

A Territorial
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Frog vocalizations:
4 functions

A Attract a mate
A Release

A Distress

A Territorial




Frog vocalizations:
4 functions

A Attract a mate
A Release

A Distress

A Territorial




Frog vocalizations:
3 complications

A Avoid interspecies mating Hylachrysoscelis

First Cope's Gray Treefrog

Hyla chrysoscelis

© Michael Benard

Hylaversicolor



Frog vocalizations:
3 complications

A Avoid interspecies mating

Zome 1
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Frog vocalizations:
3 complications

A Avoid interspecies mating
A Attract a quality mate e
A Avoid predators SNy L
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Frog vocalizations:
3 complicationg

A Avoid interspecies mating
A Attract a quality mate
A Avoid predators

Exemplar 1 Exemplar 2 Exemplar 3

00531676, © Michael & Patricia Fogden /- Minder /- naturepl.com
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Noncalling communication







Amplexus




Alternative mating strategies in frogs

A satellite males




Alternative mating strategies in frogs

A satellite males
A clutch piracy

Antonio Palanca', Miguel Vences” & Axel Meyer”

Post-mating clutch piracy

David R. Vieites'*, Sandra Nieto-Roman'~, Marta Barluenga’,

Separatlon
N

Fertilization by \f v
parental male

Clutch

b Female Pirate
clasps
Clutch deposmon ‘YQZ— jj}-‘? the chulch

ﬂ -V\i‘\epmi -’-'\Q&?)f

Fertilization by v
parental male Parental male

Fertilization
by pirate



Alternative mating strategies in frogs

A satellite males 106 .

A clutch piracy . ==
80+
Clutch piracy
with access
z _ to interior eQgs
S 60+
&
g Clutch piracy
3 without access
- - = to interior eggs
Post-mating clutch piracy S |
in an amphibian =
David R. Vieites'*, Sandra Nieto-Roman'~, Marta Barluenga’, 20 = °
Antonio Palanca ', Miguel Vences™ & Axel Meyer- No ClUtCh
piracy
0

T T T
n= 31 13 12



Alternative mating strategies in frogs

A satellite males

A clutch piracy
A functional necrophilia

PR . )
.-'-e-'rf'-"l'.lu. -:::l'. ."-:.'.rf:e.l.' Histor . B Taylor & Francis
Vol df, Mo 4748, December 2012, FR1-206G7

Functional necrophilia: a profitable anuran reproductive strategy?

Thiago I Tzzo® ", Domingos J. Rodrigues™™*, Marcelo Menin®, Albertina P. Lima®

and William E. Magnusson®




4 SCIENCE

Oh, God No: Amazonian Frog Steals
And Fertilizes Eggs From Dead
Females

bylanChant( & ) | Tuesday, February 15th 2013 at 11:50 am

Today in News You Probably Would Have Been Happier Not Knowing, the
tiny, unassuming Amazonian frog Rhinella proboscidea doesn't seem like the
most awful creature ever to walk the Earth, but it probably is. That's

because Rhinella proboscidea, as a species, are a bunch of necrophiliacs.




Alternative mating strategies in frogs

Table 1. Studies that report (a) intraspecific and (b) interspe-
cific necrophilia in amphibians.

Species References

(A) Intraspecific necrophilia

A S ate I I I te l I l aI e S Anaxyrus terrestris (Bonnaterre, 1789) [18]
Anaxyrus woodhousii (Girard, 1854) [22]

Atelopus wampukrum sp. nov. (spumarius complex) [15,p.591
Bombina variegata (Linnaeus, 1758) [20]
. Bufo bufo (Linnaeus, 1758) [23]
C u tC I ra C Bufo spinosus Daudin, 1803* [2,16]
Dendropsophus columbianus (Boettger, 1892)* [24]
Dryophytes versicolor (LeConte, 1825) [5]

Duttaphrynus melanostictus (Schneider, 1799) [25]

. = - Epidalea calamita (Laurenti, 1768) 1171
u n Ctl O n a n e C ro p I I a Incilius nebulifer (Girard, 1854) [26]
[27]

Lithobates sylvaticus (LeConte, 1825)

Melanophryniscus rubriventris (Vellard, 1947) [28]
Notophthalmus viridescens (Rafinesque, 1820) ** [13]
Osteopilus septentrionalis (Duméril and Bibron, 1841) [18]
Physalaemus nattereri (Steindachner, 1863) [29]
Rana boylii Baird, 1854 [30]
Rana cascadae Slater, 1939 [31]
Rana draytonii Baird and Girard, 1852 [32]
Rana huanrenensis Fei, Ye, and Huang, 1990 [33]
NEOTROPICAL BIODIVERSITY Rana temporaria Linnaeus, 1758 [34]
Rana uenoi Matsui, 2014 [21]
2021, VOL. 7, NO. 1, 53-56 Ta?gc chr:n%; c’_:rgin Rhinella icterica (Spix, 1824) [35]
https://doi.org/10.1080/23766808.2021.1879549 Rhinella jimi (Stevaux, 2002) [36]
_ Rhinella marina (Linnaeus, 1758) [37,38]
W) Check forupd:  Rhinella proboscidea (Spix, 1824) [3]
a OPEN ACCESS | - Scinax tsachila Ron et al., 2018 (this study)
Trachycephalus typhonius (Linnaeus, 1758)* [39]
Necrophiliac behaviour in the recently described species Scinax tsachila (B) Interspecific necrophilia (males)
. . . age _ » g Ascaphus truei Stejneger, 1899 [40]
(Anura: Hylidae), with a review of necrophilia in amphibians Bufo spinosus Daudin, 1803* ol
Dendropsophus columbianus (Boettger, 1892)* [41]
Pol Pintanel (")*®, Gabriela Obando-Moreno® and Andrés Merino-Viteri® Pelophylax lessonae (Camerano, 1882) (9]
Rana aurora Baird and Girard, 1852 [42]
Rana pretiosa Baird and Girard, 1853 [42]
Tomopterna delalandii (Tschudi, 1838) [43]
Trachycephalus typhonius (Linnaeus, 1758)* [44]

* Reported intra- and inter-specific necrophilia for the species
** The only caudate species presenting necrophiliac behaviour
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