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Causes systemic 
infection 

Signs include 
papules, erythema, 
petechiae,  edema, 
& white cloacal 
exudate

Usually lethal within about 2-3 weeks

ATV INFECTIONS



ATV INFECTIONS
Larvae more likely to survive 

than (recent) metamorphs

~1/3 retain sublethal infections
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ATV HOST RANGE

Jancovich, J. K., E. W. Davidson, A. Seiler, B. L. Jacobs, and 
J. P. Collins. 2001. Transmission of the Ambystoma tigrinum 
virus to alternative hosts. Diseases of Aquatic Organisms 
46:159-163.

Culture / 
PCR

Sals
Ambystoma gracile + / +

Notophthalmus viridescens + / +

Frogs
Rana pipiens - / -

R. catesbeiana - / -

Fishes

Gambusia affinis - / -

Lepomis cyanellus - / -
Oncorhynchus mykiss - / -

Schock, D. M., T. K. Bollinger, V. G. Chinchar, J. K. Jancovich, and J. P. Collins. 2008. Experimental 
evidence that amphibian ranaviruses are multi-host pathogens. Copeia 1:133-143.

Survived
Died

Uninfected

Caudates (wild & lab) 
Anurans (lab)

DISTRIBUTION OF ATV 

	  	  (Modified	  from	  USGS	  map:	  http://www.npwrc.usgs.gov/resource/herps/amphibid/species/atigrin.htm)

California- A.californiense
Arizona- A.t.nebulosum

Barred- A.t.mavortium
Blotched- A.t.melanostictum

Eastern- A.t.tigrinum

Gray- A.t.diaboli

Sonoran- A.t.stebbinsi
Introduced

Tiger	  salamanders	  	  
	  in	  North	  America



Geographically far-
flung isolates are 
genetically similar 

Nested clades 
suggests long 
distance colonization 
events 

Are humans moving 
ATV? Birds?

A virus from the 
bait trade 
clustered with 
the COV virus 

A virus from the 
Indiana U 

axolotl colony 
clustered with 

CAP & GRV

ATV PHYLOGEOGRAPHY 

Jancovich, J., E. W. Davidson, N. Parameswaran, J. Mao, V. G. Chinchar, J. P. Collins, B. L. Jacobs, & A. Storfer. 2005. Evidence 
for emergence of an amphibian iridoviral disease because of human-enhanced spread. Molecular Ecology 14:213-224.

ATV IN THE BAIT TRADE

ATV prevalent 
in bait shop-
bought tiger 
salamanders 
(“water dogs”)

2005

2006

2007

Picco, A. M., and J. P. Collins. 2008. Amphibian commerce as a likely source 
of pathogen pollution. Conservation Biology 22:1582-1589.

ATV IN THE BAIT TRADE

Picco, A. M., and J. P. Collins. 2008. Amphibian commerce as a likely source 
of pathogen pollution. Conservation Biology 22:1582-1589.



ATV TRANSMISSION

Several routes of transmission 
(close contact)

Brunner, J. L., K. Richards, and J. P. Collins. 2005. Dose and host 
characteristics influence virulence of ranavirus infections. Oecologia 
144:399-406. 

ATV TRANSMISSION

Proportion survivors 
infected
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Rates of infection 
increases with dose… as does case 

mortality… 
(is there a threshold?)

but chronic infections 
are not related to dose

ATV TRANSMISSION



KAIBAB PLATEAU
8,000-9,000ft elevation 
 

limestone sink-holes & 
dugout tanks 
 

 

ponderosa pine-aspen 
stands

SEASONALITY AND PERSISTENCE

Epidemics
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Metamorphs leave ponds infected…

and adults return to ponds infected

ATV PERSISTENCE AT DOT

INTRASPECIFIC RESERVOIR

Neither stage by itself can maintain ATV

Brunner, J. L., D. M. Schock, J. P. Collins, and E. W. Davidson. 2004. The role of an intraspecific reservoir in the 
persistence of a lethal ranavirus. Ecology 85:560-566.

Epidemics

Greer, A. L., J. L. Brunner, and J. P. 
Collins. 2009. Spatial and 
temporal patterns of Ambystoma 
tigrinum virus (ATV) prevalence in 
tiger salamanders (Ambystoma 
tigrinum nebulosum). Diseases of 
Aquatic Organisms 85:1-6.

Actual patterns of 
prevalence and die-offs are 

far more complex



TAKE HOME MESSAGES

• ATV is unique in that: 
• (relatively) restricted host range (but little recent work) 
• restricted geographic distribution (but little recent 

work) 
• sister to fish viruses 

• Like other ranaviruses it is: 
• often lethal, but can cause sublethal infections (means 

of persistence?) 
• transmitted by close contact (dose is the key) 
• moved around in trade (water dogs)


