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Summary 

Summaries based on assessments carried out in (García-Díaz 2014a, b, c) 

 

Species on VPC List 2007?     Yes  

Species on the live import list (EPBC Act 1999)?  Yes 

Risk of establishment:     Moderate  

Pathways:  Intentional (pet/zoo 
trade)  

Key Messages 

Introduction pathway – primarily illegal pet trade, and also for legal education 
purposes (i.e., zoos) 

Impact to Economy – may fetch high prices in the illegal pet trade because of 
high desirability. The species may also be used as barter for drugs and other 
items on the black market 

Impact to Environment – species is known to carry chytrid fungus and other 
pathogens that may have negative impacts on native wildlife. If introduced frogs’ 
poison secretions persist in the wild, 
poisoning of naïve species may occur. 

Breeding - Unlike most frogs, females lay 
eggs in moist, sheltered areas rather than 
in water. After hatching, the male 
transports the tadpoles on his back to 
small pools of water, often water 
accumulated in the centre of bromeliads.   

Classification 

Dendrobates auratus (Girard, 1855) 

Class:  Amphibia  

Order:  Anura 

Family:  Dendrobatidae 

Genus:  Dendrobates  

Species:  auratus 

  Figure 1. Dendrobates auratus. Photo: Greg 
Gilbert (CC BY 2.0) 
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Common names 

green and black poison frog, gold arrow poison frog, golden poison-arrow frog, 
green and black poison-arrow frog, green and black poison-dart frog, green and 
golden poison-arrow frog, green poison-arrow frog, green poison frog  

 

Biology and Ecology 

Identification 

The green and black poison frog (Dendrobates auratus) is one of the most 
variable of all poison frogs in appearance (Eaton 1941). It is typically mint-green 
interspaced with black. However, colours vary from forest, lime, emerald green, 
turquoise, or even cobalt blue or pale yellow contrasted with a dark shade from 
brown to black. Adult females are larger than males, usually over 25 mm, 
whereas males average 19 mm.  

 

Figure 2. Dendrobates auratus. Photo Josh More (CC BY-NC-ND 2.0) 
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Figure 3. Dendrobates auratus. Photo: Pavel Kirillov (CC BY-SA 2.0) 

 

Behaviours and Traits 

The green and black poison frog is semi-arboreal (Eaton 1941). It hunts, sleeps 
and mates in the trees, returning to the ground intermittently to travel as it is 
too small to move from canopy to canopy. To assist climbing, the frog has small, 
sucker-like discs on the ends of its toes that provide a suction grip that is mildly 
adhesive. 

The frog is a popular species kept and bred by hobbyists worldwide (Mattison 
1987; Walls 1994; Zimmermann 1986). The Hawaiian introduced populations on 
Oahu may be the principle source of all stock for the international commercial 
pet trade (Walls 1994). 

Food and Foraging 

In their native range, the green and black poison frog primarily consume ants and 
mites (Caldwell 1996).  Incidentally, the alkaloid toxin in their poison skin glands 
is purportedly derived from the ants that are ingested (Caldwell 1996). The 
tadpoles are omnivorous and feed on algae and small invertebrates that inhabit 
the tiny pool in which the tadpoles live (McKeown 1996).  

In Hawaii, the introduced Gold Dust Day Gecko (Phelsuma laticauda) has been 
observed to consume poison frog tadpoles (Chan et al. 2007). 
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Reproduction and Lifecycle 

Green and black poison frogs congregate in large groups before mating. Although 
they mate in groups, they are patch territorial and will defend their patch from 
other males.  Males are polygynous during the breeding season; however, the 
females compete for, and guard, their mates from other females (Crump 1996; 
Summers 1989, 1990), and may even destroy the eggs of competitors (Summers 
1989).  Unlike most frogs, females lay eggs in moist, sheltered areas. The eggs 
are fertilized then protected by the male (Crump 1996; McKeown 1996; Summers 
1990; Summers et al. 1999; Walls 1994; Wells 1978; Zimmermann 1986).  When 
the tadpoles hatch the male transports them on his back to small pools of water, 
often accumulated in the centre of bromeliads (Crump 1996; Eaton 1941; 
Summers 1990; Wells 1978; Zimmermann 1986).   

Habitat 

The green and black poison frog occurs in various moist, vegetated valleys 
(Cochran and Goin 1970; McKeown 1996; Oliver and Shaw 1953; Smith and Kohler 
1977; Walls 1994).   
 

Global Range 

The green and black poison frog is native to Colombia, Costa Rica, Nicaragua, 
and Panama. It occurs in the humid lowlands from south-eastern Nicaragua on 
the Atlantic slope and south-eastern Costa Rica on the Pacific slopes to north 
western Colombia (IUCN 2017; Somma 2017).  

The species was intentionally introduced to the upper Manoa Valley on Oahu 
(Hawaii) in 1932, for mosquito control (Cochran and Goin 1970; McKeown 1996; 
Oliver and Shaw 1953; Smith and Kohler 1977; Walls 1994). The initial 
introduction was 206 individuals from Taboga or Taboguilla Islands in Panama 
(McKeown 1996; Silverstone 1975). A few descendant populations still persist in 
the mountains and valleys of Oahu (Somma 2017).  

Dendrobatids were not known from Maui, Hawaii (McKeown 1996), but the 
detection of the green and black poison frog in the early 2000s indicate they are 
established on the island. In early 2002 a single frog was collected from Wailuku, 
Maui after several years of reported sightings (Somma 2017). 
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Figure 4. Map showing the native range of Dendrobates auratus (red). Image courtesy 
Smithsonian Tropical Research Institute (September 2017). 

 

Potential for Introduction 

Green and black poison frog has been transported to Australia illegally and 
legally for exhibition in zoos (García‐Díaz and Cassey 2014). Because the highest 
risk is via the illegal wildlife trade, controlling imports is difficult (García-Díaz 
2014c). However, the scarcity of records of this species in the illegal trade 
indicates that it may not be common in Australia (García‐Díaz and Cassey 2014). 

If captive frogs escape, the risk of an incipient population establishing is 
moderate (García-Díaz 2014c). As there are no native Dendrobatidae species in 
Australia (Cogger 2014) and their colouration distinctive, they would be 
relatively easily to identify.  

Based on the short distances the species moves from breeding to wintering 
habitat (Kraus 2009; Mattison 1987; Summers 1989), it is unlikely to rapidly 
disperse if a population establishes in Australia. 
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Potential for Eradication  

While green and black poison frogs are established in Hawaii, no data on methods 
of control are currently available. Some control techniques may be similar to 
those already used in Australia for cane toads (Rhinella marinus) (e.g., Crossland 
et al. 2012; Kelehear et al. 2012; Pizzatto and Shine 2012; Saunders et al. 2010), 
and smooth newt (Lissotriton vulgaris) (Dodd and Kay 2013). Methods used to 
control coqui frog (Eleutherodactylus coqui) overseas should also be considered, 
particularly since both species spawn eggs away from waterbodies (e.g., Sin and 
Radford 2007; Tuttle et al. 2008; Witmer et al. 2015).  

Although green and black poison frogs should be easy to identify, their small size 
and relatively sedentary nature may hamper early detection (Heyer et al. 1994). 
Moreover, seasonality may impact detectability; the reproductive season, when 
the adults are concentrated in the breeding sites, may increase the chance of 
observing individuals (Vitt and Caldwell 2013).   

According to García-Díaz (2014c), eradication of green and black poison frogs 
should be feasible. Sin and Radford (2007) consider eradication of the coqui frog 
is no longer attainable on the Island of Hawai‘i and unlikely for Maui, but 
possible on the islands of Kaua‘i and O‘ahu because populations on those islands 
are still restricted geographically. This indicates that as long as the incursion is 
small and geographically contained, the poison frog may be eradicated. 

 

Impacts 

Green and black poison frog is considered to have moderate potential impact 
(García-Díaz 2014a). 

Economic 

No economic impacts have been reported in the introduced range. Because of 
their size, colouration, and toxicity, the frog may fetch high prices in the illegal 
wildlife trade. The species may also be used as barter for drugs and other items 
on the black market. 

In Australia, species of the family Dendrobatidae have been used for their venom 
as a drug (Garcia-Diaz 2015, personal data). A very small amount of their poison 
is enough to arrest a human heart (Somma 2017). Note that the poison frog 
rapidly loses its toxicity when held in captivity (Caldwell 1996).  

Environmental 

Green and black poison frogs can carry chytrid fungus, Batrachochytrium 
dendrobatidis (Nichols et al. 2001; Pessier et al. 1999). This fungal disease is 
responsible for the decline and extinction of amphibians worldwide (Kilpatrick et 
al. 2010; Skerratt et al. 2007) and has had a significant negative impact on native 
Australian frogs (e.g., Berger et al. 1998; Fisher et al. 2009; Kilpatrick et al. 
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2010; Murray et al. 2010; Skerratt et al. 2007; Woodhams et al. 2006). As a 
consequence, chytrid has been listed in Australia's National List of Reportable 
Diseases of Aquatic Animals 
(http://www.agriculture.gov.au/animal/aquatic/reporting/reportable-
diseases#amphibians). Incursions of the poison frog could further increase the 
risk of chytrid infections in Australian frogs. 

The green and black poison frog is a member of a highly toxic frog family 
Dendrobatidae, that release poison from skin secretions when threatened 
(Caldwell 1996) but its aposematic coloration deters predators (Clark et al. 2005; 
Daly and Myers 1967; Darst and Cummings 2006). No poisoning of predators has 
been recorded in the introduced range so far (Somma 2017). 

Social 

No economic impacts have been reported in the introduced range. 

 

Legislation 

The high risk and potential pest status of the green and black poison frogs is 
recognised throughout Australia, as indicated in Table 2.  

 

Table 2: Current status of the green and black poison frogs under jurisdictional legislation 

Jurisdiction Legislation Status 

Australia Biosecurity Act 2015 included 

Australia List of specimens taken to be suitable for 
live import 

listed 

Western Australia Biosecurity and Agriculture Management Act 
2007 

prohibited 

South Australia Natural Resources Management Act 2004 prohibited 

New South Wales Non-Indigenous Animals Regulation high risk 

Queensland Land Protection (Pest and Stock Route 
Management) Act 2002 

Class 1 declared 
animal 

Victoria Catchment and Land Protection Act 1994 controlled pest 
animal 

http://www.agriculture.gov.au/animal/aquatic/reporting/reportable-diseases#amphibians
http://www.agriculture.gov.au/animal/aquatic/reporting/reportable-diseases#amphibians
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Image Library 

This section contains a library of images and copyright licences that can be used in a range of related printed and electronic 
extension materials.  

Copyright Licence Restrictions of Use 

Table X is a list of copyright codes and their terms of use that relate to the images in the catalogue. The terms list what you can do 
and how you can use each image. 

Type Terms of Use 

No copyright No copyright restrictions known and no permissions required 

Attribution -  2.0 Generic 
(CC BY 2.0) 

https://creativecommons.
org/licenses/by/2.0/legalc
ode 

 

You are free to: 

 Share — copy and redistribute the material in any medium or format for any purpose, even 
commercially. 

 Adapt — remix, transform, and build upon the material for any purpose, even commercially. 

 The licensor cannot revoke these freedoms as long as you follow the license terms. 

Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests the licensor 
endorses you or your use. 

 No additional restrictions — You may not apply legal terms or technological measures that legally 
restrict others from doing anything the license permits. 

Attribution - No Derivs 2.0 
You are free to: 

 Share — copy and redistribute the material in any medium or format for any purpose, even 

https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
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Type Terms of Use 

Generic (CC BY-ND 2.0) 

https://creativecommons.
org/licenses/by-
nd/2.0/legalcode 

 

commercially. 

 The licensor cannot revoke these freedoms as long as you follow the license terms. 
Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests the licensor 
endorses you or your use. 

 No Derivatives — If you remix, transform, or build upon the material, you may not distribute the 
modified material. 

 No additional restrictions — You may not apply legal terms or technological measures that legally 
restrict others from doing anything the license permits. 

Attribution – Non 
Commercial 2.0 Generic 
(CC BY-NC 2.0) 

https://creativecommons.
org/licenses/by-
nc/2.0/legalcode 

 

You are free to: 

 Share — copy and redistribute the material in any medium or format 

 Adapt — remix, transform, and build upon the material 

 The licensor cannot revoke these freedoms as long as you follow the license terms. 

Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests the licensor 
endorses you or your use. 

 Non Commercial — You may not use the material for commercial purposes. 

 No additional restrictions — You may not apply legal terms or technological measures that legally 
restrict others from doing anything the license permits. 

Attribution - Non 
Commercial - No Derivs 2.0 
Generic (CC BY-NC-ND 2.0) 

You are free to: 

 Share — copy and redistribute the material in any medium or format 

 The licensor cannot revoke these freedoms as long as you follow the license terms. 

https://creativecommons.org/licenses/by-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nc/2.0/legalcode
https://creativecommons.org/licenses/by-nc/2.0/legalcode
https://creativecommons.org/licenses/by-nc/2.0/legalcode
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Type Terms of Use 

https://creativecommons.
org/licenses/by-nc-
nd/2.0/legalcode 

 

Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests the licensor 
endorses you or your use. 

 Non Commercial — You may not use the material for commercial purposes. 

 No Derivatives — If you remix, transform, or build upon the material, you may not distribute the 
modified material. 

 No additional restrictions — You may not apply legal terms or technological measures that legally 
restrict others from doing anything the license permits. 

Attribution – Share Alike 
1.0 (CC BY-SA 1.0) 

https://creativecommons.
org/licenses/by-
sa/1.0/legalcode 

 

You are free to: 

 Share — copy and redistribute the material in any medium or format for any purpose, even 
commercially. 

 Adapt — remix, transform, and build upon the material for any purpose, even commercially. 

 The licensor cannot revoke these freedoms as long as you follow the license terms. 

Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests the licensor 
endorses you or your use. 

 ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions 
under the same license as the original. 

 No additional restrictions — You may not apply legal terms or technological measures that legally 
restrict others from doing anything the license permits. 

Attribution - Share Alike 
2.0 Generic (CC BY-SA 2.0) 

You are free to: 

 Share — copy and redistribute the material in any medium or format for any purpose, even 
commercially. 

https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode
https://creativecommons.org/licenses/by-sa/1.0/legalcode
https://creativecommons.org/licenses/by-sa/1.0/legalcode
https://creativecommons.org/licenses/by-sa/1.0/legalcode
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Type Terms of Use 

https://creativecommons.
org/licenses/by-
sa/2.0/legalcode 

 

 Adapt — remix, transform, and build upon the material for any purpose, even commercially. 

 The licensor cannot revoke these freedoms as long as you follow the license terms. 

Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests the licensor 
endorses you or your use. 

 Share Alike — If you remix, transform, or build upon the material, you must distribute your 
contributions under the same license as the original. 

 No additional restrictions — You may not apply legal terms or technological measures that legally 
restrict others from doing anything the license permits. 

Attribution – Share Alike 
2.5 Generic (CC BY-SA 2.5) 

https://creativecommons.
org/licenses/by-
sa/2.5/legalcode 

 

You are free to: 

 Share — copy and redistribute the material in any medium or format for any purpose, even 
commercially. 

 Adapt — remix, transform, and build upon the material for any purpose, even commercially. 

 The licensor cannot revoke these freedoms as long as you follow the license terms. 

Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests the licensor 
endorses you or your use. 

 Share Alike — If you remix, transform, or build upon the material, you must distribute your 
contributions under the same license as the original. 

 No additional restrictions — You may not apply legal terms or technological measures that legally 
restrict others from doing anything the license permits. 

Attribution – Share Alike 
You are free to: 

 Share — copy and redistribute the material in any medium or format for any purpose, even 

https://creativecommons.org/licenses/by-sa/2.0/legalcode
https://creativecommons.org/licenses/by-sa/2.0/legalcode
https://creativecommons.org/licenses/by-sa/2.0/legalcode
https://creativecommons.org/licenses/by-sa/2.5/legalcode
https://creativecommons.org/licenses/by-sa/2.5/legalcode
https://creativecommons.org/licenses/by-sa/2.5/legalcode
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Type Terms of Use 

3.0 Unported (CC BY-SA 
3.0) 

https://creativecommons.
org/licenses/by-
sa/3.0/legalcode 

 

commercially. 

 Adapt — remix, transform, and build upon the material for any purpose, even commercially. 

 The licensor cannot revoke these freedoms as long as you follow the license terms. 

Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests the licensor 
endorses you or your use. 

 Share Alike — If you remix, transform, or build upon the material, you must distribute your 
contributions under the same license as the original. 

 No additional restrictions — You may not apply legal terms or technological measures that legally 
restrict others from doing anything the license permits. 

Attribution – Share Alike 
4.0 International (CC BY-
SA 4.0) 

https://creativecommons.
org/licenses/by-
sa/4.0/legalcode 

 

You are free to: 

 Share — copy and redistribute the material in any medium or format for any purpose, even 
commercially. 

 Adapt — remix, transform, and build upon the material for any purpose, even commercially. 

 The licensor cannot revoke these freedoms as long as you follow the license terms. 

Under the following terms: 

 Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests the licensor 
endorses you or your use. 

 Share Alike — If you remix, transform, or build upon the material, you must distribute your 
contributions under the same license as the original. 

 No additional restrictions — You may not apply legal terms or technological measures that legally 
restrict others from doing anything the license permits. 

 

https://creativecommons.org/licenses/by-sa/3.0/legalcode
https://creativecommons.org/licenses/by-sa/3.0/legalcode
https://creativecommons.org/licenses/by-sa/3.0/legalcode
https://creativecommons.org/licenses/by-sa/4.0/legalcode
https://creativecommons.org/licenses/by-sa/4.0/legalcode
https://creativecommons.org/licenses/by-sa/4.0/legalcode
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Type Terms of Use 

No Copyright - CC0 1.0 
Universal (CC0 1.0) - 
Public Domain Dedication 

https://creativecommons.
org/publicdomain/zero/1.
0/legalcode 

 

No Copyright 

 This license is acceptable for Free Cultural Works. 

 The person who associated a work with this deed has dedicated the work to the public domain by 
waiving all of his or her rights to the work worldwide under copyright law, including all related and 
neighbouring rights, to the extent allowed by law. 

 You can copy, modify, distribute and perform the work, even for commercial purposes, all without 
asking permission.  

Other Information 

 In no way are the patent or trademark rights of any person affected by CC0, nor are the rights that 
other persons may have in the work or in how the work is used, such as publicity or privacy rights. 

 Unless expressly stated otherwise, the person who associated a work with this deed makes no 
warranties about the work, and disclaims liability for all uses of the work, to the fullest extent 
permitted by applicable law. 

 When using or citing the work, you should not imply endorsement by the author or the affirmer. 

Public Domain – US: Public 
Domain – Out of copyright 
worldwide 

 This media file is in the public domain in the United States. This applies to U.S. works where the 
copyright has expired, often because its first publication occurred prior to January 1, 1923.  

 This image might not be in the public domain outside of the United States; this especially applies in the 
countries and areas that do not apply the rule of the shorter term for US works, such as Canada, 
Mainland China (not Hong Kong or Macao), Germany, Mexico, and Switzerland. The creator and year of 
publication are essential information and must be provided. See Wikipedia: Public domain and 
Wikipedia: Copyrights for more details. 

Public Domain  – work 
prepared by an officer or 
employee of the US 
Government – USGS 

Acknowledging or Crediting USGS as Information Source 

 Most U.S. Geological Survey (USGS) information resides in the public domain and may be used without 
restriction. When using information proper credit is given. Note that some non USGS photographs, 
images or graphics require permission from the copyright holder under the copyright law. 

https://creativecommons.org/publicdomain/zero/1.0/legalcode
https://creativecommons.org/publicdomain/zero/1.0/legalcode
https://creativecommons.org/publicdomain/zero/1.0/legalcode
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Type Terms of Use 

https://www2.usgs.gov/vi
sual-
id/credit_usgs.html#copyri
ght 

Public Domain  – work 
prepared by an officer or 
employee of the US 
Government  

https://en.wikipedia.org/
wiki/Copyright_status_of_
work_by_the_U.S._govern
ment 

 A work of the US government is "a work prepared by an officer or employee" of the federal government 
"as part of that person's official duties." 

 In general, under section 105 of the Copyright Act, such works are not entitled to domestic copyright 
protection under U.S. law and are therefore in the public domain. 

 This act only applies to U.S. domestic copyright as that is the extent of U.S. federal law. The U.S. 
government asserts that it can still hold the copyright to those works in other countries. 

GNU General Public 
License, Version 2 

https://www.gnu.org/lice
nses/old-licenses/gpl-
2.0.html 

 

This work is free software 

 You can redistribute it and/or modify it under the terms of the GNU General Public License as published 
by the Free Software Foundation. 

 This work is distributed in the hope that it will be useful, but without any warranty; without even the 
implied warranty of merchantability or fitness for a particular purpose.  

 
 

  

https://www2.usgs.gov/visual-id/credit_usgs.html#copyright
https://www2.usgs.gov/visual-id/credit_usgs.html#copyright
https://www2.usgs.gov/visual-id/credit_usgs.html#copyright
https://www2.usgs.gov/visual-id/credit_usgs.html#copyright
https://en.wikipedia.org/wiki/Copyright_status_of_work_by_the_U.S._government
https://en.wikipedia.org/wiki/Copyright_status_of_work_by_the_U.S._government
https://en.wikipedia.org/wiki/Copyright_status_of_work_by_the_U.S._government
https://en.wikipedia.org/wiki/Copyright_status_of_work_by_the_U.S._government
https://www.gnu.org/licenses/old-licenses/gpl-2.0.html
https://www.gnu.org/licenses/old-licenses/gpl-2.0.html
https://www.gnu.org/licenses/old-licenses/gpl-2.0.html
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Image Library - Green and black poison frog (Dendrobates auratus) 

Note: Until available online, high resolution images can be requested via michelle.christy@dpird.wa.gov.au 

No Photograph Photo Credit 
Image Size 
(Pixels) 

Copyright 
Licence 

Licence Link File Name 

1 

 

Brian Gratwicke   3455 x 2304 Attribution 2.0 
Generic (CC BY 2.0) 

 

https://creativecommons.org/li
censes/by/2.0/legalcode 

 

1 Poison Frog 
Brian 
Gratwicke.jpg 

2 

 

Brian Gratwicke   5184 x 3456 Attribution 2.0 
Generic (CC BY 2.0) 

 

https://creativecommons.org/li
censes/by/2.0/legalcode 

 

2 Poison Frog 
Brian 
Gratwicke.jpg 

3 

 

Brian Gratwicke   4162 x 3146 Attribution 2.0 
Generic (CC BY 2.0) 

 

https://creativecommons.org/li
censes/by/2.0/legalcode 

 

3 Poison Frog 
Brian 
Gratwicke.jpg 

mailto:michelle.christy@dpird.wa.gov.au
https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
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No Photograph Photo Credit 
Image Size 
(Pixels) 

Copyright 
Licence 

Licence Link File Name 

4 

 

Brian Gratwicke   1752 x 1116 Attribution 2.0 
Generic (CC BY 2.0) 

https://creativecommons.org/li
censes/by/2.0/legalcode 

 

4 Poison Frog 
Brian 
Gratwicke.jpg 

5 

 

Greg Gilbert   822 x 1024 Attribution 2.0 
Generic (CC BY 2.0) 

https://creativecommons.org/li
censes/by/2.0/legalcode 

 

5 Poison Frog 
Greg Gilbert.jpg 

6 

 

Emilie Chen 1296 x 864 Attribution - No 
Derivs 2.0 Generic 
(CC BY-ND 2.0) 

https://creativecommons.org/li
censes/by-nd/2.0/legalcode 

 

6 Poison Frog 
Emille Chen.jpg 

 

https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by/2.0/legalcode
https://creativecommons.org/licenses/by-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nd/2.0/legalcode


 

 

18                    Invasive Animals CRC 

No Photograph Photo Credit 
Image Size 
(Pixels) 

Copyright 
Licence 

Licence Link File Name 

7 

 

Pavel Kirillov 4288 x 2848 Attribution-Share 
Alike 2.0 Generic 
(CC BY-SA 2.0) 

https://creativecommons.org/li
censes/by-sa/2.0/legalcode 

 

7 Poison Frog 
Pavel 
Kirillov.jpg 

8 

 

Josh More   3829 x 2924 Attribution - Non 
Commercial-No 
Derivs 2.0 Generic 
(CC BY-NC-ND 2.0) 

https://creativecommons.org/li
censes/by-nc-nd/2.0/legalcode 

 

8 Poison Frog 
Josh More.jpg 

9 

 

Scott Ableman   1235 x 823 Attribution - Non 
Commercial-No 
Derivs 2.0 Generic 
(CC BY-NC-ND 2.0) 

https://creativecommons.org/li
censes/by-nc-nd/2.0/legalcode 

 

9 Poison Frog 
Scott 
Ableman.jpg 

https://creativecommons.org/licenses/by-sa/2.0/legalcode
https://creativecommons.org/licenses/by-sa/2.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode


 

 

Green and Black Poison Frog - Indicative 10 Project       19 

No Photograph Photo Credit 
Image Size 
(Pixels) 

Copyright 
Licence 

Licence Link File Name 

10 

 

Andy Kraemer   2848 x 4272 Attribution – Non 
Commercial 2.0 
Generic (CC BY-NC 
2.0) 

https://creativecommons.org/li
censes/by-nc/2.0/legalcode 

 

10 Poison Frog 
Andy 
Kraemer.jpg 

11 

 

Tom Benson   1289 x 1536 Attribution - Non 
Commercial-No 
Derivs 2.0 Generic 
(CC BY-NC-ND 2.0) 

https://creativecommons.org/li
censes/by-nc-nd/2.0/legalcode 

 

11 Poison Frog 
Tom Benson.jpg 

12 

 

Dave Huth   800 x 1000 Attribution – Non 
Commercial 2.0 
Generic (CC BY-NC 
2.0) 

https://creativecommons.org/li
censes/by-nc/2.0/legalcode 

 

12 Poison Frog 
Dave Huth.jpg 

  

https://creativecommons.org/licenses/by-nc/2.0/legalcode
https://creativecommons.org/licenses/by-nc/2.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nc/2.0/legalcode
https://creativecommons.org/licenses/by-nc/2.0/legalcode


 

 

Green and Black Poison Frog - Indicative 10 Project 20 

References 

 
Berger L, Speare R, Daszak P, Green DE, Cunningham AA, Goggin CL, Slocombe R, 

Ragan MA, Hyatt AD, McDonald KR. 1998. Chytridiomycosis causes 
amphibian mortality associated with population declines in the rain 
forests of australia and central america. Proceedings of the National 
Academy of Sciences 95:9031-9036. 

Caldwell JP. 1996. The evolution of myrmecophagy and its correlates in poison 
frogs (family dendrobatidae). Journal of Zoology 240:75-101. 

Chan B, Peterson A, Farmer C. 2007. Dendrobates auratus (green and black 
poison dart frog) larval predation. Herpetological Review 38:321-322. 

Clark VC, Raxworthy CJ, Rakotomalala V, Sierwald P, Fisher BL. 2005. Convergent 
evolution of chemical defense in poison frogs and arthropod prey 
between madagascar and the neotropics. Proceedings of the National 
Academy of Sciences of the United States of America 102:11617-11622. 

Cochran DM, Goin CJ. 1970. New field book of reptiles and amphibians: G.P. 
Putnam's Sons. New York, NY. 359 pp. 

Cogger H. 2014. Reptiles and amphibians of australia: CSIRO Publishing. Sydney, 
Australia. 1064 pp. 

Crossland MR, Haramura T, Salim AA, Capon RJ, Shine R. Exploiting intraspecific 
competitive mechanisms to control invasive cane toads (rhinella marina); 
2012. The Royal Society. pp rspb20120821. 

Crump ML. 1996. Parental care among the amphibia. Advances in the Study of 
Behavior 25:109-144. 

Daly JW, Myers CW. 1967. Toxicity of panamanian poison frogs (dendrobates): 
Some biological and chemical aspects. Science 156:970-973. 

Darst CR, Cummings ME. 2006. Predator learning favours mimicry of a less-toxic 
model in poison frogs. Nature 440:208. 

Dodd A, Kay A. 2013. Nebra preliminary technical feasibility analysis: Smooth 
newt (lissotriton vulgaris). Department of Primary Industries, State 
Government of Victoria. Melbourne, VIC 4pp. 

Eaton TH. 1941. Notes on the life history of dendrobates auratus. Copeia 
1941:93-95. 

Fisher MC, Garner TW, Walker SF. 2009. Global emergence of batrachochytrium 
dendrobatidis and amphibian chytridiomycosis in space, time, and host. 
Annual review of microbiology 63:291-310. 

Garcia-Diaz P. 2015. University of Adelaide. Personal communication. 
García-Díaz P. 2014a. Evaluation of potential impacts of species proposed for 

category 1 list. Invasive Animals and Plants Committee. Adelaide, SA. 32 
pp. 

García-Díaz P. 2014b. Pathways of incursion of species proposed for category 1 
list. Invasive Animals and Plants Committee. Adelaide, SA 4pp. 

García-Díaz P. 2014c. Preliminary feasibility analysis. Amphibians: Green and 
black poison frog (dendrobates auratus). Invasive Animals and Plants 
Committee. Adelaide, SA. 5 pp. 

García‐Díaz P, Cassey P. 2014. Patterns of transport and introduction of exotic 
amphibians in australia. Diversity and Distributions 20:455-466. 



 

 21                Invasive Animals CRC 

Heyer W, Donnelly M, McDiarmid R, Hayek L, MS F. 1994. Measuring and 
monitoring biological diversity. Standard methods for amphibians: 
Smithsonian Institution Press Washington, USA  

IUCN, (International Union for Conservation of Nature) 2017. The iucn red list of 
threatened species. Version 2017-1. .International Union for Conservation 
of Nature (IUCN). http://www.iucnredlist.org.  

Kelehear C, Cabrera‐Guzmán E, Shine R. 2012. Inadvertent consequences of 
community‐based efforts to control invasive species. Conservation 
Letters 5:360-365. 

Kilpatrick AM, Briggs CJ, Daszak P. 2010. The ecology and impact of 
chytridiomycosis: An emerging disease of amphibians. Trends in Ecology 
& Evolution 25:109-118. 

Kraus F. 2009. Global trends in alien reptiles and amphibians. Aliens: The 
Invasive Species Bulletin 28:13-18. 

Mattison C. 1987. Frogs and toads of the world: Facts on file: Blandford. New 
York, NY. 

McKeown S. 1996. A field guide to reptiles and amphibians in the hawaiian 
islands: Diamond Head Publishing. 

Murray K, Retallick R, McDonald KR, Mendez D, Aplin K, Kirkpatrick P, Berger L, 
Hunter D, Hines HB, Campbell R. 2010. The distribution and host range of 
the pandemic disease chytridiomycosis in australia, spanning surveys 
from 1956–2007. Ecology 91:1557-1558. 

Nichols DK, Lamirande EW, Pessier AP, Longcore JE. 2001. Experimental 
transmission of cutaneous chytridiomycosis in dendrobatid frogs. Journal 
of wildlife diseases 37:1-11. 

Oliver JA, Shaw CE. 1953. The amphibians and reptiles of the hawaiian islands. 
Zoologica 38:65-95. 

Pessier AP, Nichols DK, Longcore JE, Fuller MS. 1999. Cutaneous chytridiomycosis 
in poison dart frogs (dendrobates spp.) and white's tree frogs (litoria 
caerulea). Journal of Veterinary Diagnostic Investigation 11:194-199. 

Pizzatto L, Shine R. 2012. New methods in the battle against cane toads: When 
should we move from research to implementation? Animal Conservation 
15:557-559. 

Saunders G, Cooke B, McColl K, Shine R, Peacock T. 2010. Modern approaches for 
the biological control of vertebrate pests: An australian perspective. 
Biological Control 52:288-295. 

Silverstone PA. 1975. A revision of the poison-arrow frogs of the genus 
dendrobates wagler. Revisión de las ranas venenosas del género 
dendrobates wagler. Natural History 21:1-55. 

Sin H, Radford A. 2007. Coqui frog research and management efforts in hawaii. 
Managing Vertebrate Invasive Species 48:1-12. 

Skerratt LF, Berger L, Speare R, Cashins S, McDonald KR, Phillott AD, Hines HB, 
Kenyon N. 2007. Spread of chytridiomycosis has caused the rapid global 
decline and extinction of frogs. EcoHealth 4:125. 

Smith HM, Kohler AJ. 1977. A survey of herpetological introductions in the united 
states and canada. Transactions of the Kansas Academy of Science 80:1-
24. 

Somma LA. 2017. Dendrobates auratus (girard, 1855): U.S. Geological survey, 
nonindigenous aquatic species database.U.S. Geological Survey. 
Gainesville, FL. 
https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=49.  

http://www.iucnredlist.org/
https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=49


 

 

Green and Black Poison Frog - Indicative 10 Project 22 

Summers K. 1989. Sexual selection and intra-female competition in the green 
poison-dart frog, dendrobates auratus. Animal behaviour 37:797-805. 

Summers K. 1990. Paternal care and the cost of polygyny in the green dart-poison 
frog. Behavioral Ecology and Sociobiology 27:307-313. 

Summers K, Weigt LA, Boag P, Bermingham E. 1999. The evolution of female 
parental care in poison frogs of the genus dendrobates: Evidence from 
mitochondrial DNA sequences. Herpetologica 55:254-270. 

Tuttle NC, Beard KH, Al-Chokhachy R. 2008. Aerially applied citric acid reduces 
the density of an invasive frog in hawaii, USA. Wildlife Research 35:676-
683. 

Vitt LJ, Caldwell JP. 2013. Herpetology: An introductory biology of amphibians 
and reptiles: Academic Press. 

Walls JG. 1994. Jewels of the rainforest-poison frogs of the family 
dendrobatidae: TFH Publications. Neptune City, NJ. 

Wells KD. 1978. Courtship and parental behavior in a panamanian poison-arrow 
frog (dendrobates auratus). Herpetologica 34:148-155. 

Witmer GW, Snow NP, Moulton RS. 2015. Efficacy of potential chemical control 
compounds for removing invasive american bullfrogs (rana catesbeiana). 
SpringerPlus 4:497. 

Woodhams DC, Rollins-Smith LA, Carey C, Reinert L, Tyler MJ, Alford RA. 2006. 
Population trends associated with skin peptide defenses against 
chytridiomycosis in australian frogs. Oecologia 146:531-540. 

Zimmermann E. 1986. Breeding terrarium animals: Amphibians and reptiles care, 
behavior. Neptune City, NJ. 



 

 23                Invasive Animals CRC 

 


