Available online at

ISSN (E): 2583 - 1933

http://currentagriculturetrends.vitalbiotech.org/

Current

({{C"
&

&
b
N
“
A/
L)
~

cre
LK

v
\4
>

r e

¢ b

Trends:

e-Newsletter

7 | Agriculture

Curr. Agri.Tren.:e- Newsletter, (2024) 3(7), 7-9

Article ID: 323

Alpine Viper Thermal Ecology in a Changing Climate

Koushik Garai*

Ph.D. Research Scholar,
Department of Agricultural
Entomology, Palli Siksha
Bhavana (Institute of
Agriculture), Visva Bharati,
Sriniketan, 731236, Birbhum,
West Bengal, India

Open Access

Article History
Received: 9.07.2024
Revised: 16.07.2024
Accepted: 20.07.2024

This article is published under the
terms of the Creative Commons
Attribution License 4.0.

INTRODUCTION

The alpine viper (Vipera berus), also known as the common
European adder, is a cold-adapted reptile found in various
mountainous regions across Europe. Its thermal ecology—
how it regulates body temperature and interacts with its
environment—has become a key area of study, especially in
the context of climate change. As temperatures rise, the
thermal landscapes that alpine vipers depend on are shifting,
leading to changes in their behavior, distribution, and
survival (Mizsei et al., 2024; Radovics et al., 2024). This
article explores the thermal ecology of alpine vipers,
examining how climate change is affecting their habitat use,
thermoregulation, and population dynamics. It also
highlights conservation strategies that can help mitigate the
impacts of a warming climate on these reptiles.

Thermal Ecology of Alpine Vipers

Alpine vipers are ectothermic, meaning they rely on external
sources of heat to regulate their body temperature. In their
natural habitat, they engage in behaviors such as basking in
the sun to warm up and seeking shade or burrows to cool
down. The temperature range within which they can function
optimally is relatively narrow, making them particularly
vulnerable to temperature changes in their environment
(Mizsei et al., 2024). Thermal ecology studies have shown
that alpine vipers prefer microhabitats with specific thermal
properties that allow them to maintain their body temperature
within this optimal range. These microhabitats include sun-
exposed rocky areas and south-facing slopes, where they can
bask in the sun, as well as cooler, shaded areas for
thermoregulation (Radovics et al., 2024).
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Table 1: Preferred Microhabitats of Alpine Vipers Based on Temperature (Mizsei et al., 2024)

Microhabitat Type Temperature Range (°C)

Preferred Use

Sun-Exposed Rocky Areas | 28-32°C

Basking, raising body temperature

South-Facing Slopes 25-30°C

Active periods, hunting

Shaded Forested Areas 18-24°C

Cooling down, avoiding overheating

Burrows and Crevices 10-15°C

Overwintering, protection from extreme heat

These microhabitats are critical for the vipers'
daily and seasonal activities, including
hunting, mating, and hibernation.

Impact of Climate Change on Alpine Vipers

As global temperatures rise, the thermal

landscapes that alpine vipers depend on are

changing. Warmer temperatures can lead to
shifts in their distribution, with vipers
potentially moving to higher altitudes or
seeking out cooler microhabitats to maintain
optimal body temperatures (Radovics et al.,

2024). However, these adaptations may not be

sufficient to cope with the rapid pace of

climate change, leading to potential population
declines.

1. Habitat Shifts: Warmer temperatures may
force alpine vipers to move to higher
elevations, where cooler conditions
prevail. However, this upward shift is
limited by the availability of suitable
habitats and may result in increased

competition with other species (Mizsei et
al., 2024).

2. Thermoregulatory Challenges: Increased
temperatures can disrupt the vipers' ability
to thermoregulate effectively. In hotter
conditions, they may spend more time
seeking shade or cooler areas, reducing the
time available for essential activities such
as hunting and mating. This can lead to
reduced reproductive success and lower
survival rates (Radovics et al., 2024).

3. Changes in Prey Availability: Climate
change can also affect the availability of
prey species, which in turn impacts the
vipers' food resources. Warmer
temperatures may lead to shifts in the
distribution of small mammals and
amphibians that make up the bulk of the
vipers' diet, further stressing their
populations (Mizsei et al., 2024).

Table 2: Potential Impacts of Climate Change on Alpine Vipers (Radovics et al., 2024)

Climate Change Impact Consequences for Alpine Vipers

Rising Temperatures

Shift to higher elevations, limited habitat availability

Increased Frequency of Heatwaves

Disrupted thermoregulation, reduced activity levels

Changes in Prey Distribution

Reduced food availability, lower reproductive success

Habitat Fragmentation Isolated populations, increased vulnerability

These impacts highlight the challenges that
alpine vipers face in a warming climate and
the need for targeted conservation efforts.

Conservation Strategies

To mitigate the effects of climate change on
alpine vipers, conservation strategies must
focus on preserving and enhancing their
habitats. Key approaches include:
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1. Habitat Protection and Restoration:
Protecting existing habitats and restoring
degraded areas are essential for ensuring
that alpine vipers have access to the
microhabitats they need for
thermoregulation. This includes
maintaining a mosaic of sun-exposed and
shaded areas to accommodate their
thermal needs (Mizsei et al., 2024).



Current

Agriculture Available online at

Trends:
!

ISSN (E): 2583 — 1933

S http://currentagriculturetrends.vitalbiotech.org

2. Climate Corridors: Establishing climate
corridors—pathways that allow species to
migrate to more suitable habitats as the
climate changes—can help alpine vipers
and other cold-adapted species move to
higher elevations or latitudes. These
corridors should be protected from
development and human disturbance to
ensure their effectiveness (Radovics et al.,
2024).

3. Monitoring and Research: Ongoing
monitoring of alpine viper populations is
crucial for assessing the impacts of climate
change and the effectiveness of

conservation strategies. Research into the
vipers' thermal ecology and behavior
under changing conditions can provide
valuable insights for adaptive management
(Mizsei et al., 2024).

4. Public Awareness and Engagement:
Raising awareness about the impacts of
climate change on alpine vipers and other
cold-adapted species can help garner
public support for conservation efforts.
Engaging local communities in habitat
protection and restoration initiatives can
also contribute to the success of these
efforts (Radovics et al., 2024).

Table 3: Conservation Strategies for Alpine Vipers in a Changing Climate (Mizsei et al., 2024)

Conservation Strategy

Expected Benefits

Implementation Challenges

Habitat Protection and

Restoration supports populations

Preserves essential microhabitats,

Requires long-term commitment,
funding

Climate Corridors

Facilitates migration to suitable habitats | Land use conflicts, need for cross-

border cooperation

Monitoring and
Research population health

Informs adaptive management, tracks

Requires continuous funding,
technical expertise

Public Awareness and
Engagement

Builds support for conservation, fosters | Overcoming public apathy,
community involvement

misinformation

These strategies emphasize the need for a
multi-faceted approach to conserving alpine
vipers in the face of climate change.

CONCLUSION
The thermal ecology of alpine vipers is
intricately linked to their survival, and climate
change poses significant challenges to
maintaining the delicate balance they require.
Rising temperatures, habitat shifts, and
changes in prey availability threaten the long-
term viability of alpine viper populations. To
safeguard these reptiles, it is essential to
implement conservation strategies that protect
their habitats, facilitate migration, and engage
the public in preserving these unique
ecosystems. Through concerted efforts, we can
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help alpine vipers adapt to a changing climate
and ensure their continued presence in
Europe's mountainous regions (Mizsei et al.,
2024; Radovics et al., 2024).
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