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�‡ �7�K�U�R�X�J�K�R�X�W���W�K�H���V�W�X�G�\���L�W���Z�D�V���R�E�V�H�U�Y�H�G���W�K�D�W���O�R�Z�H�U�����P�R�U�H���D�F�L�G�L�F���S�+�¶�V���G�L�G���L�Q���I�D�F�W��
have a link to impacts on salamander integument.

�‡ Lesions were not found to be related, but redness of skin did correlate 
with a decreasing level of pH in the soils. 

�‡ One study indicates that amphibian decline is most likely due to multiple 
factors, such as invasive species, fragmentation, acidic deposition, and 
pesticide use (2).

�‡ Because of this connection, there is a higher likelihood that pH change is one of 
the issues affecting the western tiger salamander in the eastern part of the 
state. 

�‡ �7�K�L�V���S�+���F�K�D�Q�J�H���P�D�\���Q�R�W���R�Q�O�\���L�P�S�D�F�W���W�K�H���V�D�O�D�P�D�Q�G�H�U�����E�X�W���L�W�¶�V���K�D�E�L�W�D�W���D�V��
�Z�H�O�O���D�V���L�W�¶�V���S�U�H�G�D�W�R�U�V���R�U���S�U�H�\��
�‡ Can throw off ecosystem balance if salamander or species lost is 

important enough to ecosystem equilibrium. Brodman et al (3), found 
that there was a correlation between pH change and trophic cascade 
involving amphibians as predators.

�‡ Various forms of lesions have been found on salamanders in areas with high 
�V�H�Z�D�J�H���S�R�O�O�X�W�L�R�Q�������������'�D�W�D���R�E�V�H�U�Y�H�G���L�Q���W�K�L�V���V�W�X�G�\���F�D�Q���F�R�U�U�H�O�D�W�H���Z�L�W�K���5�R�V�H�¶�V����������
study, showing that in areas with pollutants that cause a lower pH, 
integumental effects similar to lesions can occur, especially by reddening of the 
skin.

�‡ The unfortunate complexity of how amphibians are impacted by many factors 
of environmental change results in much of this research needing to be 
extended or coupled with several other projects.  

�‡ Looking at impacts of embryonic development might be a good addition, 
�D�V���W�K�D�W���L�V���D���S�U�L�P�H���L�V�V�X�H���Z�L�W�K���O�R�Z���S�+�¶�V���H�O�V�H�Z�K�H�U�H�������������D�Q�G���F�R�X�O�G���E�H���D��
potential issue with what is occurring in Nebraska with salamanders.

�‡ This project could have been done by studying behavioral effects of the 
salamanders as well, as there might be behavioral implications that may have 
attributed to the decline in Eastern Nebraska related to pH change.

�‡ When at a lower pH, the salamander is obviously affected to some degree, 
but other behaviors were not studied. Some salamander species have 
shown behavioral reactions to decreased pH, such as impaired eating (8), 
and these ambystomid salamanders may have similar reactions.  

IntroductionIntroduction

�‡ Western Tiger Salamander populations are declining in Nebraska, but 
oddly enough, only in the eastern side of the state.

�‡ Pollutants are expected to be a main culprit of salamander decline.

�‡ Amphibians are highly susceptible to environmental changes, 
primarily due to their semi-permeable skin.

�‡ Atrazine increases susceptibility of the tiger salamander to ranavirus
(4).

�‡ Pollutants can leach into the ground, causing problems for many species, 
as well as aquifers and runoff into streams and lakes.. This contributes to 
poorer water quality, and water quality in some areas are linked to die-offs 
of salamanders (6).

�‡ Changes in water quality influence the Soil.

�‡ Many pollutants that cause drastic changes in pH can cause adverse 
effects for many species in an ecosystem, and pollutants that cause these 
changes have caused growth rate abnormalities,  reduced survival and 
early hatching in amphibians (1).

�‡ Amphibians make great indicator species because of the impact that a 
relatively unimposing change on the environment can have on them. Very 
small changes within the environment can become detrimental to them, 
and can show early signs of ecological and environmental degradation.

�‡ This project looked to explain reasons why salamander populations were 
doing poorly in parts of Nebraska.

�‡ This research was meant to determine that pH of the soil and integumental
injuries were correlated and if they  were indeed playing a part in the 
decline of the salamander.

�‡ This looked to uncover if pH in soil played a role in the decline of the 
western tiger salamander population.

�‡ Because their skin is semi-permeable, nearly any environmental 
change not perfectly fit for the animal can cause it harm.

MethodsMethods

�‡ Larval salamanders collected spring of 2015 from Cherry Co, NE.

�‡ Three test groups set up with four containers in each group.

�‡ Mulch was mixed with soil to keep it from drying out.

�‡ 3 different pH levels were determined using acid solution, 6-7 (Control), 5-
6. and 4-5.

�‡ Data recorded in November-February using pH meter & observation of 
integument.
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Graph
Shows the average pH of each container from November to March- Some data skewed.
�‡ Two salamanders died and pH of row 3 never got to the expected pH of 4-5.

Figure 1.
Shows percentage of various 
effects of pH change in first trial
�‡ Control had response to 

fungus 
�‡ Salamander in row 3 died 

before first trial

Figure 2.
Shows percentage of various 
effects of pH change in second 
trial
�‡ Salamander in row 2 died, 

covered in mulch when found
�‡ Control continued to show 

signs of fungal problems

Figure 3.
Shows percentage of various 
effects of pH change in third 
trial
�‡ Salamander in row 1 

started to show redness 
on skin


