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Unisexuals are the results of an ancient hybridization event where two now-exticnt species cross breed. The hybrid offspring were not able to undergo normal 
meiosis, the cell dividision that creates eggs and sperm with half the parents DNA. Instead the females pass all their DNA to their offspring, including their sex 
chromosomes, so all the offspring are female. But amphibian eggs will not divide if they are not stimulated by sperm, so they needed to “steal sperm” from the 
parent species. Overtime those species went extinc and our modern salamanders replaced them, and eventually replaced their nuclear DNA. In Maine, the only 
sperm donor available is the BSS, and our animals now are 2 part BSS and one part Jefferson salamander. Because they have so much BSS DNA, they are visually 
similar to Blue-spotted salamander. 
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The Unisexual Salamander can “steal” the sperm of five different species of salamander. Together, the Unisexual and the sperm-hosts make up the Blue-Spotted 
Salamander Complex. 
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Pure blue-spotted salamanders tend to be smaller and darker in color with more abundant and well defined light blue spots.



6

Hybrids display characteristics of individuals more closely related to Jefferson salamanders and tend to be larger and more brownish-grey in color with light flecks 
of blue spots. Hybrids and pure individuals may breed in the same pool and in some cases, may be hard to tell apart.
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Unlike the spotted salamander egg mass with its firm outer jelly membrane, blue-spotted egg masses are very drippy in appearance and may in fact “drip” off a 
twig suspended above the water.  If you gently poke at each type of egg mass, the spotted salamander eggs will meet your finger with resistance, while a blue-



spotted egg mass will feel loose and yield to the slightest pressure, like loose jello.  
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Blue-spotted eggs may be deposited individually, in small clusters, or as strands beaded along sticks. The nature of the eggs depends on the genetic make-up of 
the animal. Pure blue-spotted salamanders may lay individual eggs on the pool bottom or as small strings of eggs (2-10) along a stick.  The hybrid mix (blue-
spot and Jefferson) have egg masses with more eggs and lots of white, infertile eggs contained within the mass.
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Frequently attached to submerged sticks, blue-spotted eggs can be very difficult to see below the surface of the water.  Without gently lifting this stick, you would 
not be able to tell that below the surface, eggs are attached the full length of each of these branches.
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Upon lifting the stick, the egg mass abundance becomes apparent.
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It is important to be very cautious when lifting submerged branches above the surface of the water.   Blue-spotted eggs are so loose and drippy that when they are 
not supported by the buoyancy of water, they have the tendency to drip right off the stick.  
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It can be very difficult to find and count individual eggs which are either attached to submerged vegetation or deposited on the leaf litter at the bottom of the pool.  
However, if you do find individual eggs, where there is one, there are usually scores.  
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At the other extreme of difficulty, counting long strings of eggs beaded along a submerged stick can also provide a challenge.  If trying to determine Significance 
in Maine, remember that a minimum of 10 blue spotted salamander egg masses (no matter the genetic make up) meets the criteria for vernal pool Significance. The 
low threshold of 10 masses was used because if you can find ten egg masses, then it is very likely that the pool contains hundreds of blue spotted eggs. (For the 
pure diploid, one single egg is counted as a mass for state regulation in Maine). 
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Hybrid blue-spotted salamanders (with Jefferson salamander genes) often produce infertile eggs with cloudy white embryos.
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Metamorphs of recently emerged blue-spotted salamanders. Note that you will not be likely to tell the difference between young spotted and blue-spotted 
salamander larvae or metamorphs. 



For more detailed ecology, see these papers under publications.
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We collected the DNA of salamanders at 4 vernal pools. Here the blue represents “true” blue-spotted salamanders, light gray represents salamanders that are 
Unisexual and tripoid (have 3 copies of DNA) with two sets of blue-spotted salamander DNA and one set of Jefferson salamander DNA, while dark gray are 
tetraploid (4 copies of DNA) Unisexuals with three sets of blue-spotted salamander DNA and one set of Jefferson salamander DNA. This is confusing to 
researchers, because we do not understand how there can be so many unisexuals producing viable offspring without many blue-spotted salamanders to steal sperm 
from. Also note that while we do not have Jefferson salamanders in the state of Maine, we still have their DNA contributing to our ecosystems. 
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We surgically implanted transmitters into Unisexual Salamanders in Maine and followed them. The distances moved varied significantly by pool. In this plot, the 
mean distance that the salamanders moved from the pool is represented by a dot, with the whiskers representing the distances that include half of the salamander’s 
movements, and the dotted line as the distance that the furthest salamander was from the pool. This plot also shows the distances of the parent species in other 
studies in other states. Since we saw so much variation in our sites, we hope more studies will examine distances in other locations and of the parent species so we 
can better understand what causes this variation and make better recommendations for managers. 
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