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Introduction 
The yellow-spotted mountain newt (YSMN) (Neurergus microspilotus) (Caudata: 
Salamandridae) is listed as a Critically Endangered by IUCN because of its very 
small area of occupancy in its breeding streams (<10 km2), fragmented habitats, 
continuing decline in the extent and quality of aquatic habitats, habitat 
degradation, drought, and the pet trade (Sharifi et al., 2009). YSMN has been 
recorded from 42 highland streams in the mid-Zagros Range in western Iran and 
eastern Iraq. Most localities inhabited by YSMN are located in the southern 
portion of the geographic range with 81% of localities in Iran and 19% in Iraq and 
over 50% of localities are located at border areas between the two countries. In 
aquatic habitats, the YSMN is a high predator of diverse benthic 
macroinvertebrate communities (Farassat & Sharifi, 2014). This newt lives long 
with reported a 14 years’ longevity and reaches sexual maturity at about 3 - 4 
years. Surveys in 32 of the 42 localities within the Iranian range have yielded in 
1,379 visual counts of adult, juveniles, and larvae in 5.5 km of stream reaches. 
Most of the observed newts (51%) were found in just two localities, 44% in 14 
streams, and the remaining 5% were scattered among 16 streams (Afroosheh et 
al., 2016). 
 
Goals  
x� Goal 1: To demonstrate that YSMN can live, grow, mate and reproduce 

successfully in captivity. 
x� Goal 2: To apply a multi-criteria decision analysis alongside with a geospatial 

analysis for the selection of streams which are located in general distribution 
area of YSMN but do not have YSMN.  

x� Goal 3: To demonstrate that post-metamorph juveniles of YSMN bred and 
raised in the breeding facility can overwinter in a selected stream with a 
reasonable survival rate. 

 
Success Indicators   
x� Indicator 1: To have developed a successful captive husbandry and 

reproduction leading to high rate of hatching, low mortality of larvae and post-
metamorphs and stable growth rate in the YSMN rearing in the captive-
breeding facility.  

x� Indicator 2: Have established viable stocks of mealworms (Tenebrio molitr), 
Artemia sp. and earthworms (Lumbricus terrestris) needed for different life 
stages of the YSMN living in the captive-breeding facility. 
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x� Indicator 3: 
Demonstrated by a trial 
reintroduction that post-
metamorph captive-bred 
released into the wild can 
survive to the second 
growing season, and 
provides a choice of life-
stage for a reintroduction 
program.  
 
Project Summary  
Feasibility: The YSMN 
has been in continual 
decline in recent decades 
as a result of increased 
human population and 
extensive land-use 
alteration. Diversion of 

water from highland streams to orchard and agricultural lands in conjunction with 
disturbing impact of climate change have caused many springs and small streams 
to be completely dehydrated. Various diseases including Batrachochytrium 
dendrobatidis have been reported for this newt presumably as a result of poor 
water quality and quantity (Sharifi et al., 2014). In 2010, the Mohamed bin Zayed 
Species Conservation Fund helped to develop and implement a conservation 
management plan for YSMN. Part of this plan included the development of a 
captive-breeding facility at Razi University, Kermanshah, Iran. The ultimate goal 
of the captive-breeding program was to provide stock and increase the species’ 
population size across different breeding streams to ensure their long-term 
survival and release of captive-raised YSMN to their habitat. In establishing the 
captive-breeding facility and performing the subsequent trial reintroduction, 
individuals from different breeding streams were kept separate in order to avoid 
genetic interaction. The reintroduction site identified by application of a multi-
criteria decision analysis (MCDA) in a GIS format.   
 
Implementation: The captive-breeding facility for reintroduction of YSMN began 
with allocating a 5 m long × 2.5 m wide × 3 m high room at Razi University. 
Additional space was available for eggs and larvae. The CBF was ventilated by 
an air-conditioner that recirculated the indoor air and each aquarium included 
terrestrial habitat in the form of small pebbles collected from the wild. The aquaria 
contained some aquatic plants for egg attachments and hiding opportunities. The 
suitability of different potential reintroduction sites was assessed against several 
criteria, i.e. degree of isolation from human settlements, proximity to a benthic 
macroinvertebrate community, submerged vegetation cover, water temperature, 
altitude, and land use along the stream. We examined the morphology of springs 
and streams, as well as their vegetative composition and structure. Among five 
sites investigated, the Mivan Spring was selected for a trial reintroduction of 
YSMN (Sharifi & Vaissi, 2014). This spring immediately joins Mivan Stream, 
which contains a well developed submerged periphyton vegetation. Along the 
stream there are also well-established emergent and marginal plant communities. 
For the reintroduction, the largest individuals of similar age (5 - 7 mm) newts were 
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considered to be of 
sufficient size to 
withstand predation by 
crabs (Potamon 
bilobatum), toads (Bufo 
bufo) and water snakes 
(Natrix natrix).  
 
This trial reintroduction 
was an intentional 
release of captive-bred 
individuals inside their 
indigenous range. Our 
ultimate objective was to 
determine not only an 
optimum choice of life 
stage for a 
reintroduction program 
but also an optimal size and age based on a cost-effective evaluation of the 
reintroduction to the wild. The present trial reintroduction demonstrated that 
young-of-the-year captive-bred YSMN released into the wild can survive to the 
second growing season and may be a choice for a reintroduction plan. Observed 
post-overwintering visual counts gave an estimated average survival rate of 
20.5% of the total number reintroduced. This preliminary result suggests that an 
expensive control of predator populations before large-scale releases may not be 
required. The experiment also demonstrates that it may be more effective to 
release post-metamorph rather than adult newts. The slow growth rate of YSMN 
means that newts would have to be maintained in captivity for a longer period. 
Moreover, maturation at age three or four slows down the build-up of stock 
available for a reintroduction and increases the expenditure per released newt. 
Additionally, in the case of a very long captive period, especially if individuals 
become mature in the captivity, adaptation to the captive life may cause negative 
impacts on the fitness of the reintroduced individuals. 
 
Post-release monitoring: For identification purposes, each individual was 
photographed using a fixed tripod in order to use the photographic identification 
procedure used for this species. Post-metamorphic juveniles were released in the 
spring on four occasions (Sharifi & Vaissi, 2014). The newts selected for the trial 
reintroduction were given a visual health screening (skin slough and wound) and 
behavioral examination (viability and responsiveness to stimulus) to ensure they 
were healthy. The probability of released newts contracting an infection was 
considered very low because the release was planned for a site that no longer 
contained free-ranging newts. In 12 visits to the site before and after 
overwintering, a total of 31 individuals were identified. Based on an average 
diurnal detection probability for this newt (0.61 ±0.19 SD), the observed newts 
during the pre-overwintering period gave a survival rate of 20.5 of the 
reintroduced newts (Sharifi & Vaissi, 2014). 
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Major difficulties 
faced 
x� The YSMN is a poorly 
know species and the 
captive-breeding facility 
provided opportunities to 
gather information on 
reproductive biology of the 
species but there are still 
many important questions 
that should be answered.  
x� Sexual maturity at age 
3 -  4 years, low number of 
eggs per female (up to a 
hundred), slow 
development and low 
rates of growth are major 
inherent difficulties 
encountered in a captive-

breeding and reintroduction program for YSMN. 
x� High cost of infrastructures for a good husbandry for very long time before a 

captive-breeding facility begins producing adequate number of eggs, larvae, 
juveniles or adults. Such infrastructures are not available in zoos in developing 
countries and universities and other agencies are not willing to invest.  

x� Academic research is essential, but not adequate, to demonstrate that a 
proposed management action plan can work.  

 
Major lessons learned 
x� We learned and published about various aspects of reproduction biology, food 

habits, cannibalism, effect of temperature, density, spatial diversity, water level 
and food quantity on growth of YSMN, spot ontogeny, disease, complete 
spatial randomness (CSR) in spots, life table dynamics, genetic diversity, life 
cycle choices for reintroduction (under investigation) and trial reintroduction in 
YSMN. 

x� Success depends on close cooperation among diverse agencies and 
stakeholders, who agree on common goals. Such cooperation develops slowly 
and depends on individuals from different agencies and groups to make sure it 
works. 

x� An efficient captive-breeding able to reintroduce significant number of offspring 
regularly is likely many years away because of the difficulties of dealing with 
many diverse factors influencing YSMN.  

 
 
 
 
 
 
 
 
 

Monitoring of newts at release site 
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Success of project 

Reason(s) for success/failure: 
x� Completion of reproductive cycle of YSMN in the captive-breeding facility.  
x� Learning more about disease in this species and reporting such as 

Batrachochytrium dendrobatidis (Sharifi et al., 2014).  
x� Applying suitability analysis for identifying potential reintroduction streams for 

reintroduction of YSMN using GIS-based sitting procedure.    
x� Witnessing how post-metamorph captive-bred YSMN when released to a 

selected site were able to withstand the harsh winter in the area with a good 
survival rate. 
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