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Salamanders of the genus Ambystoma 
Tschudi, 1838, commonly known in Mexico as 
axolotls or achoques, are a group of amphibians 
represented by 25 species distributed from 
southern Canada to central Mexico (Frost 2024). 
Axolotls have a robust, elongated body, a 
compressed tail, smooth skin, and three pairs of 
external gills (Canseco-Márquez and Gutiérrez-
Mayén 2010, Stebbins and McGinnis 2018). 
These amphibians live in lentic and lotic aquatic 
ecosystems and hide among aquatic plants and 
within openings formed by rocks and walls. 
They breed in water and are polygamous (Feder 
and Lynch 1982, Stebbins and McGinnis 2018, 
Ávila-Akerberg et al. 2021).

Of the 25 species that comprise the genus 
Ambystoma, 11 are found in Mexico and 10 are 
endemic to this country (Everson et al. 2021, 
Balderas-Valdivia and González-Hernández 2024, 
Frost 2024). Axolotls can be divided into two 
groups depending on their habitat: those that live 
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in lagoons and dams and those that live in high 
mountain streams (Casas-Andreu et al. 2003). 
Ambystoma altamirani Dugès, 1895 belongs to 
the latter group and was previously considered to 
be three species: A. altamirani, found in the 
Lagunas de Zempoala and the Sierra de las 
Cruces, in Morelos, Mexico City and Mexico 
state; A. leorae Brandon, 1989, found in the 
Sierra Nevada in Puebla and Mexico state; and A. 
rivulare Frost, 2004, found in the Sierra de Taxco 
in Guerrero and Sierra Chincua in Michoacan 
and Mexico State (Everson et al. 2021). It is one 
of the two river axolotls found in the Trans-
Mexican Volcanic Belt, between 2720 and 3479 
m a.s.l. (Lemos-Espinal et al. 1999, Woolrich-
Piña et al. 2017, Lemos-Espinal and Smith 2020, 
Sánchez-Sánchez et al. 2022). Although the 
species is apparently widespread, its populations 
are restricted to small patches within its habitat. 
Populations of A. altamirani are surrounded by 
some of the most highly urbanized areas of 
central Mexico; thus, the species faces serious 
environmental problems due to anthropogenic 
pressure, even within protected areas (Heredia-
Bobadilla and Sunny 2021).
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The relatively few studies of A. altamirani 
are in contrast to other species such as 
Ambystoma mexicanum (Shaw and Nodder, 
1798). Some of these studies on A. altamirani 
include field observations describing the eggs, 
larvae morphology, and size (Campbell and 
Simmons 1962, Lemos-Espinal and Ballinger 
1994), larval diet (Lemos-Espinal et al. 2015), 
behavior and physiology (Sánchez-Sánchez et 
al. 2022), health condition, parasites, and 
deformities (Barriga-Vallejo et al. 2015, 
Sánchez-Manjarrez et al. 2022, Hernández-Luría 
et al. 2023), relationships between coloration 
and use of the substrate (Villarreal-Hernández et 
al. 2020), analysis of genetic variability, 
population size and structure (Heredia-Bobadilla 
et al. 2016, 2017), and evaluations of the impact 
of some habitat characteristics and the presence 
of livestock on their abundance (Gómez-Franco 
et al. 2022).

Adult males of A. altamirani reach a snout–
vent length (SVL) ranging from 77 ± 1.6 mm to 
95 ± 6.03 mm, while females range in size from 
76 ± 1.4 mm to 99 ± 5.6 mm (Lemos-Espinal et 
al. 2017, Sánchez-Manjarrez 2017). The dorsal 
coloration of this species is blackish to olive 
green, and the color is less intense on the sides. 
The tail and belly are blackish gray and yellow 
or black spots may occur on the back (Taylor 
1940). Only about six records of the egg mass 
size of A. altamirani have been reported. The 
number of eggs varies between 1 and 463, which 
have been found in masses or isolated on 
different elements of the habitat, such as roots, 
vegetation, rocks, and pine needles (Brandon 
and Altig 1973, Bille 2009, Legorreta-Balbuena 
et al. 2014, Sunny et al. 2014, Monroy-Vilchis et 
al. 2015, Lemos-Espinal et al. 2016, 2017). 
Herein we report an egg mass of A. altamirani 
that represents the maximum size known to date. 
Characteristics of the oviposition site and 
hatching time are described.

On 21 March 2022, an egg mass of A. 
altamirani (previously considered A. rivulare) 
was observed in San Francisco Oxtotilpan, 
municipality of Temascaltepec, state of Mexico, 

(19.161723° N, 99.903279° W at 2633 m a.s.l.). 
The location is within two protected areas: the 
Nevado de Toluca Flora and Fauna Protection 
Area and the Natural Resources Protection Area 
in the catchment of the rivers Valle de Bravo, 
Malacatepec, Tilostoc and Temascaltepec 
(CONANP 2023; Figure 1). It is a high mountain 
ecosystem with a temperate subhumid to semi-
cold climate composed of fir (Abies spp.), pines 
(Pinus spp.), oaks (Quercus spp.) and aile (Alnus 
acuminata Kunth) (CONANP 2014). Numerous 
watersheds provide aquatic habitats for a 
diversity of organisms such as axolotls.

To estimate the size of the egg mass, the 
number of eggs was estimated from a sample of 
93 eggs, which accounted for about 10% of the 
total mass; thus, the egg mass was estimated to 
contain between 930 and 1000 eggs (Figure 2). 
The eggs were black and had diameters of 
approximately 6 mm. They were located at the 
edge of a stream in a single mass attached to 
rocks and roots. In addition, more than half of 
the egg mass was covered by floating aquatic 
vegetation (Lemna minor L.) and small pieces of 
bark. The stream depth was 16 cm and its width 
was 36 cm, water temperature was 14°C, and the 
bottom had a sandy–muddy substrate. After 
observation, the collected sample was deposited 
in the same place together with the rest of the 
mass and observed periodically. All eggs hatched 
between 336 and 360 hours.

The size of the egg mass of A. altamirani in 
this observation was more than twice as large as 
previously reported egg masses, where between 
1 and 463 eggs were observed, either isolated or 
in a single mass (Brandon and Altig 1973, Bille 
2009, Legorreta-Balbuena et al. 2014, Sunny et 
al. 2014, Lemos-Espinal et al. 2016, 2017). The 
number of eggs per mass varies greatly in A. 
altamirani; nonetheless, such variation is not 
surprising considering that this species belongs 
to the A. tigrinum complex, whose species show 
enormous variation in their life history due to 
proximal factors (temperature, predation, 
competition, etc.) and genetic factors (Collins 
1981, Collins et al. 1993, Sorci et al. 1996, 

Reyes-Olivares et al.
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Figure 1. Map showing location of the egg mass of Ambystoma altamirani. The center of the image shows the location 
of San Francisco Oxtotilpan and the left side of the image shows its location within the Natural Areas of the 
zone.

Everson et al. 2021). Large egg masses such as 
that observed may be due to a proportional 
relationship between the size and age of the 
female and the number of eggs per mass (Parker 
and Begon 1986, Flemming 1994). Larger 
females and young females tend to lay a greater 
number of smaller eggs (Kuramoto 1975, 
Morrison and Héroe 2003).

The observed egg mass was attached to rocks 
and roots covered with bark and aquatic plants 
on a sandy–muddy bottom. Bille (2009) stated 
that A. altamirani seems to randomly select the 
places for egg deposition. For example, Brandon 
and Altig (1973) found an egg mass on roots and 

under a rock; Bille (2009) found numerous 
isolated eggs and egg masses on submerged pine 
branches on a rocky–muddy bottom, while 
Sunny et al. (2014) and Lemos-Espinal et al. 
(2016, 2017) found isolated eggs or egg masses 
on aquatic plants on a muddy bottom. Axolotls 
also appear to select sites that have structures 
that provide protection and sufficient support for 
egg deposition (Martínez 2007), such as 
vegetation, rocks, or roots. The sandy–muddy 
substrate in which the egg mass in this study was 
found coincides with other records of the 
characteristics of the habitat chosen by the 
species (SEMARNAT 2018).

Maximum egg mass size of Ambystoma altamirani

San Francisco Oxtotilpan, Temascaltepec. Edo. Mex.
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Figure 2. (A) Egg mass of Ambystoma altamirani within a small stream. (B) Sample of 93 eggs from the clutch deposited 
by A. altamirani.

The depth of the stream in which the egg 
mass was located was 16 cm with a width of 36 
cm and a velocity of 0.36 m/s. The velocity was 
estimated based on the time it takes for a 10-
gram ball to travel a distance of one meter above 
the water surface of the stream. We used this 
technique because we did not have a flow meter 
at hand; thus, the measure must be taken with 
caution. The recorded depth is within the range 
of 10 cm to 57 ± 7.4 cm reported in other 
observations, while the width is close to the 40 
and 69 ± 4.8 cm previously reported by other 
authors (Lemos-Espinal et al. 2016, 2017). The 
current velocity is also within the previously 
reported 0.3 to 0.4 m/s (SEMARNAT 2018), 
which is consistent with habitat characteristics of 
A. altamirani, which lives in small high mountain 
streams with low water flow.

The time from sighting to hatching of eggs in 
the field was between 336 and 360 hours at a 
temperature of 14°C with 100% of the eggs 

hatching, which is a longer period than that 
reported by Legorreta-Balbuena et al. (2014). 
Those authors reported that eggs in captivity 
hatched from 288 to 312 hours at a temperature 
of 18°C, with 86% of the eggs hatching. 
Temperature has been shown to strongly 
influence the growth and development of 
embryos and larvae (Brown 1976, Pepin 1991). 
In Ambystoma in general, eggs hatch relatively 
quickly at high temperatures but at a lower 
percentage, which is consistent with our 
observations and other literature reports (Light 
and Bogart 1989).

Our observations synthesize and add to what 
is known about some aspects of reproduction in 
A. altamirani in the central region of Mexico. 
We emphasize the need to conduct further 
research to gain a better understanding of the 
natural history of the species in the states of 
Guerrero, Michoacán, Morelos, Mexico City, 
and Puebla.

Reyes-Olivares et al.
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