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. Reptiles of dry land ecosystem and its conservation

Arid and semi-arid areas commonly known as dry lands cover approximately 40 per cent of the Earth's
land surface. Although they are not as rich in terms of biodiversity when compared to temperate or
humid regions, these areas are known for many endemic species. The flora and fauna are uniquely
adapted to arid conditions. But much of this natural biodiversity is sensitive, and human induced
environmental changes will cause imbalance on the structure and function of the ecosystem. This
article examines the faunal biodiversity in dry land ecosystem and suggests what needs to be done to
protect them (MacKinnon et al., 2000).

Table 1 - Reptiles in dryland ecosystem

Lizard Characteristic feature

Chuckwalla e Distributed throughout most of the
Mojave, Sonoran and Colorado deserts
from sea level to 1400 m.

e ltis found in a variety of desert woodland
and scrub habitats but is most frequently
associated with, and reaches highest
densities, in creosote communities.

Desert Iguana e The desert iguana is widely distributed
throughout the Mojave, Sonoran and
Colorado deserts.

e Typically found below 1520m its range in
California broadly overlaps that of
creosote scrub.

Collared lizard e The collared lizard is widely distributed
throughout the arid and semiarid regions
of the Mojave, Sonoran, and Southeastern
Great Basin deserts. It is generally
restricted to areas with rocky substrates,
slopes, gullies, washes, canyons, and
sometimes rock piles, although
occasionally can be found up to a mile
from extensive rocky habitat.

Whiptail Lizard e The western whiptail is widely distributed
but uncommon over much of its range in
California, except in desert regions where
it is abundant in suitable habitats.

e The species is found throughout the state
except in the humid northwest, along the
humid outer Coast Ranges, or
mountainous regions above 2290m. Also
absent from much of the northern part of
the Central Valley.
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Desert Spiny
lizard

In California, the desert spiny lizard is
widely  distributed throughout the
Mojave, Sonoran and Colorado deserts, as
well as parts of the Great Basin and
Central California Coast, in arid and
semiarid environments. Its elevation
range extends from sea level to 2130 m .

Snakes

Western
Diamondback

The western diamondback rattlesnake is
widely distributed in the Colorado Desert
of California up to 600 m in elevation, and
perhaps higher in a few isolated locations.
In other parts of its range it reaches an
elevation of 3000 m .
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Sidewinder

The sidewinder is widely distributed and
locally abundant in the Colorado and
Mojave deserts and north just into the
southern Great Basin. It is found from sea
level to 1800 m in a wide variety of desert
habitats, including woodlands, shrub
types, barren areas, and dunes.

Speckled Rattle
snake

The speckled rattlesnake is widely
distributed throughout the Colorado and
Mojave deserts and north just into the
Great Basin. It is also found in the
mountains and coastal-facing canyons of
San Diego, Riverside and Orange cos. It
occurs from 300 to 2200 m in elevation.

Mojave Rattle
snake

The Mojave rattlesnake is widely
distributed throughout the Mojave and
extreme northern Colorado deserts. It is
found from 150 to 1500 in elevation in
most desert habitats, especially desert
cactus scrub, desert wash, and Joshua
tree, and is most common in association
with creosote.
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Turtles

Desert Tortoise e Like other reptiles, the desert tortoise is
cold-blooded. To survive in the desert, the
tortoise aestivates during the hottest
times of the day in the summer and
hibernates through the winter.

Western Pond e The western pond turtle is uncommon to
Turtle common in suitable aquatic habitat
throughout California, west of the Sierra-
Cascade crest and absent from desert
regions, except in the Mojave Desert
along the Mojave River and its tributaries.
Elevation range extends from near sea
level to 1430 m.

(References:

Hall, C. A (1991);Jennings, M. R., & Hayes, M. P. (1994);Johnson, C. R. (1969); Klauber, L. M.
(1972);Milstead, W. W. (1957);Montanucci, R. R. (1968);0hmart, R. D. (1973);Shaw, C. E.
(1939);Stebbins, R. C. (1954);Picture adapted from http://digital-desert.com/

Conservation

To protect biodiversity of dry land, a concerted effort is required. Coordinated actions between all
government sectors, institutions need to be tailored towards supporting and augmenting the skills of
land managers. Participatory planning skills of Government staff are to be enhanced. This can be
achieved practically by mainstreaming environmental issues and a strong understanding of dry land
ecology at all levels, from the farmer to the state and across borders, including in international treaties
and through Intergovernmental bodies.

Nadirsha P.S Nawab and Muthukumar Muthuchamy
Department of Environmental Science

School of Earth Science Systems

Central University of Kerala

Kasaragod, Kerala



Vol.é (3): July 2017

guide.net (Quarterly e-newsletter)

2. Desert fauna and their adaptations

Deserts are very arid biomes and the harshest
habitat on Earth. Baking sun scorches the earth
during the day, and temperature plummet at night.
The environment or ecological zone has influence
on the various adaptations required. Adaptations
could be biological, physiological, morphological,
social and genetic. Also the adaptations could be
temporary and innate. Desert animals have to cope
with water scarcity and extreme temperatures,
lack of shade and harsh relative humidity, so the
desert animals adapt to the environment by
dissipating heat, acquiring water and retaining
water.They also migrate, burrow, hoard food,
engage in rapid reproduction and endure large
fluctuation in temperature. Water is an extremely
important resource in a desert that cannot be
wasted. To retain as much water as possible, desert
lizards excrete solid uric acid. Animals store extra
energy in the form of fat, which are very good
insulator of heat but it is not good in hot desert. So
many animals keep their fat in a single location in
their body like tail or hump instead of surrounding
their body with a layer of fat. This allows these
animals to lose heat to the environment instead of
holding heat in the body.

Many desert animals have pale coloured feathers,
fur, scales or skin. These not only ensure that the
animal takes in less heat from the environment,
but help to make it less conspicuous to predators
in the bright, pallid surroundings. Many desert
mammals have evolved long appendages to
dissipate body heat into their environment. The
enormous ears of jackrabbit, with their many blood
vessels, release heat when the animal is resting in
a cool, shady location. Their relatives in cooler
regions have much shorter ears. Fennec Fox too
have large ears, which are usually 6 inches long,
help dissipate excess body heat on hot days in the
desert. Their thick fur helps insulate them from the
cold desert nights. The blood vessels are so close to

the animal radiate the heat away from the body
and cooling them.

Mammals use evaporative cooling techniques to
maintain a constant body temperature, while at
the same time they use behavioural adaptations to
reduce heat load and water loss. Many mammals
do not need to ingest water to survive. Instead,
they get it from the food they eat. Nasal
counterflow, concentrated urine, and dry faeces
also reduce the amount of water an animal loses.
Certain desert mammals, such as kangaroo rats,
live in underground dens which they seal off to
block out midday heat and to recycle the moisture
from their own breathing.

Despite living in the heat of the desert, kangaroo
rats don't sweat. They also have very oily coats.
Both of these adaptations prevent them from
losing water. Without sweat, they are less able to
cool their bodies, so they use their front legs to dig
burrows underground. Burrows give protection
from the sun. They need to take one drink during
its lifetime since they consume dry seeds and
change the seeds into food and water. These
ingenious rodents also have specialized kidneys
with extra microscopic tubules to extract most of
the water from their urine and return it to the
blood stream. And much of the moisture that
would be exhaled in breathing is recaptured in the
nasal cavities by specialized organs.

Many desert mammals and reptiles such as rattle
snakes and gila monsters are crepuscular. To
overcome the high temperatures at the desert
many mammals, reptiles, insects and all the desert
amphibians burrow. Bats many snakes, most
rodents and some larger mammals like foxes and
skunks are nocturnal. These adaptations allow the
animals to avoid the sun entirely. A few desert
animals, such as the round-tailed ground
S\squirrel, enter a state of aestivation when the
days become too hot and the vegetation too dry.
They sleep away the hottest part of the summer.
They also hibernate in winter to avoid the cold
season. Desert animals such as tortoises, foxes,
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snakes, some lizards, and rodents all spend their
days napping in underground burrows
A special lining in the stomach of Addax addax, a
screw horned antelope stores water in pouches.
These help them to remain without free water
indefinitely. They also release concentrated urine
to conserve their body water. Scorpions and wolf
spiders have a thick outer covering which reduces
moisture loss. Desert vultures undergo a
behavioural adaptation called urohydrosis. These
vultures excrete urine on their legs, cooling them
by evaporation, and circulate the cooled blood
back through the body. Some animals dissipate
heat absorbed from their surroundings by various
mechanisms. Owls, Poorwills and nighthawks gape
open-mouthed and flutter their throat region to
evaporate water from their mouth cavities.
Hence desert mammals not only able to survive in
desert environments, but they are able to thrive
due to a wide array of adaptations. These
adaptations allow the mammals to maintain a
balance between thermoregulation and water
balance. Equally ingenious behavioural techniques
are the diverse mechanisms of various animal
species have developed to acquire, conserve,
recycle, and actually manufacture water. All these
adaptations and more, play an important role in
the animal’s ability to conquer the change of
environment.
Anbazhagi Muthukumar
Assistant Professor, Department of Environmental
Science, School of Earth Science Systems, Central
University of Kerala, Periya, Kerala
Muthukumar Muthuchamy
Professor, Department of Environmental Science,
School of Earth Science Systems, Central
University of Kerala, Periya , Kerala
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a2 Acll sl 23 53l Eal ASA.
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@Qa coaurll Aciesll Gosag(l”
dal “valaReefl stanael ual [@sin MR
o)A stlsuuir Hiscll digsiell slsla
JUHML ARMUAY AWAd, slsla slefsd
Ul UL 8lESEA ol 30 - 30 (Aau AN
SIETaL AUt HL eudl (AL ocl. SLEsal xuelni
QeandRA sl deaAyRll A uwaicRuell
ARl GuUR AUl QI olotialelHl
UleAl &cll, QL Ul of YuisA 509
u@ud del [Qewdl, ool Hego(lal clot
dRats|, sl A, &, olrks e, sl ofl. A,
6552 UBGH  Wal dallus sl
Y3ASHIR WA, SlASlaAl @l scHl WA,
AUA ool plEIRGASL YUH WA - U™
(QaeflRA HEHIA 4lRl ASH WA YHIRUA
WU doHlolld saUHL vcAl WH Bid

LT Sall

529 UM clot (Aewol, ejsetl HeE{lal clot
ARets sll WS, 3. wlrs WA stAsHHi
GURAA  Yua  HEHLA,
(Qewotett s, dot (Aetdlell oA
sAF1A, ougsell AN us|, Qlats A e
ol slEfgcloll (QauflpAall e Hioll
ssioll ygledl &2 s3I odl ua
yalaRel(l astnarll ua [@siaett ewdl 30
539 dol (AeUol, dRgel dAHMH ASl W@
gellatl Aulej @QdRel s3l Qe @l ol
slRlsH o] AU ULl AWUS| dl slsia
slwcoll Qats M2 ual (QanelRA sl
sAUHL WA,
oA 5. NBE U YIAFHR AA. slasla
AR Bordleye g 3¢ FEAY

HoHlall, dol
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Events in GUIDE

20 April 2017

PhD viva of the candidate Mrs. Anulgan
Cyril  Franko was conducted by
Dr.G.A.Thivakaran at ST Hindu College,
Nagarcoil on 20.4.2017.

21st April 2017

PhD viva for the candidate Mrs.Vijila Jasmin
conducted at Muslim Women College,
Trivithancode, Tamil Nadu by Dr. G.
A.Thivakaran

27 April 2017

Dr. G.A. Thivakaran participated in the
Research Development Committee
meeting of Surat University as a member of
the committee on 27.4.17

May 2017

Dr. K. Karthikeyan, Senior Scientist, GUIDE
has undergone a training programme on
"Biostatistics methods for Life Sciences"
which was organized Programme Co-
ordinator Training on Biostatistics for Life
Sciences, Mysuru, Karnataka, during 29th
May - 3rd June' 2017. During this training,
Karthikeyan was taught on various
statistical tools and its application in
biological sciences.

Shri Hirji Danger and Monica Sharma, Junior
Research Fellows working in the GUIDE
laboratory underwent a water
management training course for five days
at Arid Community and Technology (ACT),
Bhuj. Modern and traditional techniques on
underground water management resources
and its conservation techniques was the
highlight of this course.

Miss Anjali Thomas, Environmental
Engineer of GUIDE received a post-
graduate diploma in environmental law
from the National Law School of India
University, Bangalore. During her study, she
carried out an analysis of environmental

audit and Indian environmental
governance.

Dr. G. Jayanthi, Post Doctoral Fellow, has
undertaken Training programme
at "Coonfresh Mushroom cultivation
Farm" located at Cherthala, Kerala during
2nd week of May 2017. During this
programme, she was trained on various
methods and processes of Mushroom
cultivation using low cost substrates and
usage of Vetiveria zizanoides as a
temperature stabilizing medium for
mushroom cultivation practices was also
taught during this training programme.4th
May 2017

Director, GUIDE carried out a SWOT
analysis exercise at the institute with all
employees on 4.5.17. |Individual and
institutional strength, weaknesses were
analyzed and appropriate course correction
was discussed with all employees of GUIDE.

6" May 2017

World Frog Day was celebrated on 6.5.17-
at GUIDE. Dr. Arunkumar Roy Mohado,
Senior Scientist and Mr. Koushik and Ms.
Aditi, the MSc dissertation students from
Pune University made presentations on the
eve of this day and as part of Journal club
activity.

10" May 2017
Dr. B. R. Subramaniam, Senior advisor to
NCSCM and retired advisor to MoES visited
GUIDE on 10.5.17 and held discussion with
scientists on  various aspects of
collaboration.

10" May 2017

Dr. V. Vijay Kumar participated in “Final
Stakeholder's Workshop” for the Study
Titled "Conservation Mapping of Little Rann
of Kachchh Landscape” on 10th May
2017 at 15.00hrs at GEER Foundation,
Gandhinagar.
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v 12" May 2017 v 13" July 2017

Interview for various project positions in
GUIDE has been conducted at GIDR,
Ahmedabad on 12.5.2017.

22" May 2017

Scientists from GUIDE participated in the
World Biodiversity Day celebrated by
Kachchh Forest Circle at Van Chetna (forest
guest house) at Bhuj on 22.5.17

29" May 2017

PhD viva for the candidate Kanthimathi was
conducted by Dr. G.A. Thivakaran at Saint
Marry’s college, Tuticorin, Tamil Nadu on
29.5.17

19" June 2017

The 74th BoG meeting of GUIDE was held
on 19th June 2017 at Gujarat Ecology
Commission (GEC), 1st Floor, Udyog
Bhavan, Gandhinagar.

Dr. G. A. Thivakaran delivered an invited
guest lecture in the national conference on
Faunal Diversity in Indian Land and
Seascape organised by ZSI, Kolkatta on
mangrove fauna of west coast of India
during 1°t July 2017.

Dr. K. Karthikeyan, Senior Scientist, Dr. G.
Thirumaran, Scientist and Dr. Logesh,
Project Scientist, participated in a National
Workshop on Coral Reef Ecosystem of West
Coast of India organised by Zoological
Survey of India at Jamnagar during 12-14%
July 2017.
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RECENT APPOINTMENTS IN GUIDE

Dr. Abhiroop Chowdhury joined GUIDE as ‘Project Scientist’ in June 2017. He has
completed his Ph.D in Environmental Sciences from Indian Institute of Technology (Indian
School of Mines), Dhanbad. His Ph.D thesis title is “Effect of Metal Pollution and Salinity
Rise on the Mangrove Ecosystem and Their Mitigation Measures: A Case Study from
Sundarban Biosphere Reserve, India”.

Mr. Keyur D. Modi, joined GUIDE as a Junior Research Fellow in Coastal and Marine
Ecology Division of GUIDE. He holds Masters in Marine Sciences from Maharaja
Krishnakumarsinhji Bhavnagar University, Bhavnagar.

Ms. Monika joined GUIDE as Junior Research Fellow in June 2017. She has completed
her Masters in Environmental Science from KSKV Kachchh University, Bhuj.
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Upcoming Conferences

Sr.
r Date September 2017
No.
The International Society of Environmental | Palm Cove, QLD,
1 24-29 ) L, J . .
Biogeochemistry’s 23" Symposium. Australia
Constance
2 25-29 Int tional Bio-Logging S ium 6. ’
nternational Bio-Logging Symposium SRR
Biogeography of the Carpathians: Ecological and | Cluj-Napoca,
3 28-30 . - . .
evolutionary facets of biodiversity. Romania.
International Conference on Civil, Architectural and
4 Sep 30-Oct 1 ! Madurai, Indi
P ¢ Environmental Sciences (CAES 2017) sl el
October 2017
International Conference on Science, Engineering & . .
5 1 Technology (ICSTE-17) Coimbatore, India
Summer School on RNA-protein interactions RNA
6 02 - 06 Structure and Biology workshop — Summer School on | Brno, Czech
RNA-protein interactions RNA Structure and Biology | Republic
workshop
11t International Conference on Behaviour
7 04 - 07 " | Berlin, G
Physiology and Genetics of Wildlife. erlin, sermany
3 04 - 07 Inte.rnational Symposium  on Ecology and ol el Tulay
Environmental Problems.
. . Singapore,
- RNA Biol 2017.
9 05 -06 iology Symposium 20 S —
10 13-14 International Symposium on Pufferfish. Bodrum, Turkey
Keysfcon? Symp05|§: Reg'en'eratl\‘/e Blology. a.nd Sl 7 L, 2
11 15-19 Applications — Cell Differentiation, Tissue Organization .
. . . . Kong, China
and Biomedical Engineering.
12 16 - 20 Introduction to Macro-evolutionary Analyses Using | Els Hostalets de
Phylogenies. Pierola, Spain
BioMicroWorld2017 — VII International Conference
13 18 - 20 on  Environmental, Industrial and Applied | Madrid, Spain
Microbiology.
14 2395 IRHT — CD34.+ .and oth'er S_tem Cell promises: Key to Mulhouse, France
pluripotent clinical applications?
International Conference on Agricultural and Food
15 25-27 Science & 7% International Conference on | Lahore, Pakistan
Biotechnology and Bioengineering.
November 2017
Partnerships in  Biocontrol, Biostimulants & | Philadelphia,
16 02-03 . . .
Microbiome Congress. United States
T Flori
17 14 - 17 379 Zing Bacterial Cell Biology Conference 2017. =M, (RS,

United States.

18



Vol.6 (2): April 2017

guide.net (Quarterly e-newsletter)

American Mycology 2017 — Annual Congress on | Atlanta, GA,
18 16 - 17 .
Mycology. United States
19 2425 National ConfererTce pn Behavioural Ecology: Bhuj, India
Responses to Changing Climate.
InnovateBopitech2017 — Biotechnology & Industrial | Brisbane,
20 27 - 28 . .
Revolution. Australia
December 2017
National Symposium cum Workshop on: - "Science &
21 3-5 Technology for-Sustainable Wildlife Management, | Amravati, India
Biodiversity & Ecosystems in India."
Indian Science Congress Association, Kolkata
Sponsored National Symposium cum Workshop on
"Science & Technology for Sustainable Wildlife | Melghat,
22 3-5 Management, Biodiversity & Ecosystems in India" | Amravati,
between 3rd to 5th December 2017 to be held at | Maharashtra.
Muthwa Community Centre, Melghat, Dist Amravati,
Maharashtra.
January 2018
Multi-disciplinary international conference on Green Thane. Mumbai
23 12-13 Earth: A Panoramic View. Organized by Department of india ’ ’
Botany, B.N.Bandodkar College for Science

‘ } Gujarat Institute of Desert Ecology

Mundra Road, Bhuj,

Kachchh-370001, Gujarat, India

Tel: 02832-235025

Website: http://www.gujaratdesertecology.com

Disclaimer: Views expressed in this e-newsletter are solely of the authors
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