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ExECuTIvE SuMMARy

Among 350 existing species of tortoises and freshwater turtles, 

24 are listed as critically endangered, 48 as endangered and 

60 as vulnerable by IUCN. Freshwater turtles are important 

biodiversity component having ecological, economic and 

cultural values. They play key role in maintaining healthy 

balance of aquatic ecosystem by scavenging on dead matters. 

They are used for food, traditional Chinese medicines, kept 

as pets and released in temples for religious practices. High 

international demand of turtle meat and body parts has lead to 

a phenomenon known as “Asian Turtle Crisis”.

Trans-boundary trade of turtle meat and body parts has pushed 

many species towards extinction imbalancing the aquatic 

ecological system. Two main types of trade in turtles occur in 

Asia. One is a high-volume, commodity-type trade in whole 

live turtles or turtle parts for consumption and other is the pet 

trade. Hunting of turtles for subsistence has less impact, but 

the growing demand in turtle plastron in China for making 

gelatin has up scaled the hunting to an unsustainable level.

Freshwater turtle fauna of Pakistan is represented by eight 

species. These include Chitra indica (Narrow Headed Soft 

Shell Turtle), Geoclemys hamiltonii (Spotted Pond Turtle), 

Nilssonia gangeticus (Ganges Soft-shell Turtle), Nilssonia 

hurum (Peacock Soft-shell turtle), Lissemys punctata (Indian 

Flap Shell Turtle), Pangshura smithii (Brown Roofed Turtle), 

Pangshura tecta (Indian Saw backed Turtle) and Hardella 

thurjii (Brahminy River Turtle). A little research work has 

been conducted to study the turtle population, distribution 

and threats to their survival in Pakistan. The current project 

was designed to study distribution and statuses of FWT’s and 

also observe threats to them in Indus River System in the 

Provinces of Punjab and Sindh, Pakistan.

During the field surveys Pangshura smithii (83%) was found 

to be the most abundant species followed by Lissemys punctata 

(5.15%) and Geoclemys hamiltonii (5.03%). Records for 

Nilssonia gangeticus (3.95%), Pangshura tecta (1.05%) and 

Chitra indica (1.25%) were frequent while Nilssonia hurum 

(0.085%) and Hardella thurjii (0.085%) were rare.

Pangshura smithii, Geoclemys hamiltonii, Nilssonia 

gangeticus and Lissemys punctata were distributed in the 

whole study area. Pangshura tecta was distributed from 

Central Punjab to Lower Sindh while Nilssonia hurum 

was recorded from River Chenab i.e. Trimmu and Punjnad 

Headworks. Chitra indica was distributed in sandy sections 

of River Indus from Upper Punjab to Lower Sindh. Hardella 

thurjii was recorded from Kotri Barrage only. 

Pakistani local entrepreneurs in Northern Punjab realized the 

export value of freshwater turtles in the early 1990s when 

workers of South Korean company ‘Daewoo’ came there 

to build a six-lane highway. Over-exploitation for illegal 

turtle trade, habitat destruction, fisheries by-catch and killing 

of turtles during canal auction and desiltation, pollution of 

aquatic ecosystem and poisoning of water bodies for large 

fish catch were identified as major threats playing havoc to 

freshwater turtles of Pakistan.

In Pakistan, conservation of fauna is a provincial 

responsibility. Each of the four provinces and the capital 

territory of Islamabad have their own Wildlife Conservation 

Legislations. Despite the existing legislation and as signatory 

to CITES, the illegal turtle hunting and trade is a bitter fact in 

Pakistan. Some authorities are accused of letting commercial 

interests prevail over environmental concerns and even keep 

their own wildlife conservation wing in the dark.

Increased law enforcement and improvement in existing 

legislation regarding the wildlife crimes in general and turtle 

hunting and trade in particular, capacity building of wildlife 

field and custom staff, wildlife trade monitoring, habitat 

preservation and making it possible to safely release the turtle 

by-catch, penalties on freshwater poisoning, introduction of 

commercial farming, conservation breeding programs, review 

of CITES status of turtles and community awareness are the 

proposed measures which may be addressed to conserve the 

turtle fauna of Pakistan. Above mentioned measures will only 

be possible if nation wide assessment of freshwater turtles 

is available. Provincial Wildlife Departments, conservation 

agencies and NGOs can play an important role in conservation 

of FWTs.
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It gives me great pleasure to note that today Pakistan is in 
a better position to report the fulfillment of the obligations 
under the International Treaty, Convention on Biological 
Diversity (CBD). This has been a long journey since 
extensive work was initiated in the year 1999 to prepare 
Pakistan’s first National Report on CBD. During that 
process all experts in disciplines as diverse as wildlife, 
livestock and poultry were involved. The process also 
contributed to a better understanding of the importance 
of turtles. Reptiles in general and turtles in particular are 
ignored or less studied groups in Pakistan since the early 
focus has been on game animals. We know that there are 
263 species of freshwater turtles in the world among them 
eight are found in Pakistan. According to IUCN, out of the 
eight species one is endangered, two are low risk and five 
are vulnerable while CITES has placed them in Appendix I 
or II except Hardella thurjii (Crown River Turtle). 

Freshwater turtles, part of biodiversity and the web 
of ecological system, are important from economic, 
scientific, aesthetic and religious aspects. Although there 
is no local market for turtles in Pakistan, the rising trend 
of illegal international trade of turtles and their parts has 
stressed populations of all the eight species, specially the 
soft-shelled turtles. It is heartening to note that the wildlife 
laws in Pakistan have taken cognizance of the illegal 
trade and included turtles in the list of protected animals, 
the provinces of Khyber Pakhtunkhwa and the Punjab 
have already issued notifications in this regard while the 
province of Sindh is in the process of doing the same. With 
the rising margin of profits between meager local price and 
very high demand abroad coupled with less sensitization 
amongst the law enforcing staff, turtles of Pakistan are 
threatened unless more is done to save them. Ministry of 
Climate Change is committed to support such endeavours 
by formulating National Level Policies.

The Zoological Survey of Pakistan has done a commendable 
job, at the right time, by collecting field information about 
distribution, population status, issues and problems of 
freshwater turtles from the provinces of the Punjab and 
Sindh. I hope that ZSP will extend this research to other 
provinces where turtles are found. This document and the 

FOREWORD

work presented in it show the quantity of efforts and quality 
of work done by ZSP. Such activities are important for 
organizations to develop and institutionalize, if properly 
facilitated, monitored and evaluated.

I congratulate Mr. Abdul Wahab, Director Zoological 
Survey of Pakistan, Mr. Khuram Saeed, Project Coordinator 
“Freshwater Turtles” and other staff of ZSP involved in the 
project activities to bring out such a high level research on 
a neglected taxon of reptiles.

Syed Mahmood Nasir
Inspector General of Forests

July, 2012
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Turtles and tortoises serve as keystone species from 

which other organisms benefit. Turtles represent major 

components of environment and are part of the web 

of interacting and co-dependent species that constitute 

healthy ecosystems. Without turtles and tortoises, those 

ecosystems and the critically important human-welfare 

eco-services they provide would gradually suffer from 

the loss of biodiversity and degrade in ways still partially 

understood (http://www.commondreams.org).

The world’s living tortoise and turtle species are a 

remarkable evolutionary success story. Turtles being 

recognized as indicators of environmental health 

appeared approximately 220 million years ago in the 

Permian wetlands and have been able to inhabit marine 

and freshwater habitats. Some genera are distributed 

very widely but others are restricted to islands or small 

continental areas. Turtles and tortoises have evolved an 

armoured shell that has remained relatively unchanged 

through evolution. While other vertebrate species have 

evolved and gone extinct, the basic body form of turtles 

has remained an obvious testament to their success and 

their ability to survive millions of years of natural selection 

(Andres et al., 2011).

Order Chelonia of class Reptilia contains 13 recognized 

families of tortoises, freshwater and marine turtles (Ernst 

et al., 2005). Some 350 species of tortoises and freshwater 

turtles exist on Earth; among them 24 species are listed by 

IUCN (2010) as critically endan gered, 48 as endangered 

and 60 as vul nerable species.

Freshwater turtles are major biodiversity components of 

the aquatic ecosystem and have much significance due to 

their ecological position and economic value. While not 

as obviously visible as birds or ecologically dominant as 

large mammals or fish,   turtles   often   fulfill   important   

roles   in   the  ecosystem,   including   seed   dispersal   

and   vegetation  management, control of insect and snail 

populations, and keeping water clean and populations 

healthy by scavenging dead animals and   preying   on   

weak   and   sick   individuals (Turtle Conservation Fund, 

2002). 

However, the successful survival adaptations of turtles, 

including delayed sexual maturity, high  fecundity 

combined with high  juvenile mortality and a  long adult  

life-span with  low natural adult mortality have  left  turtle  

populations  vulnerable  to new and devastating  threats 

posed by human exploitation and habitat loss (Andres et 

al., 2011).

Turtles evolved a life strategy characterized by slow 

growth and late maturity (usually in the order of 10-15 

years),  longevity   (typically   living   for   sixty   or   more   

years)   and   successful   reproduction   throughout   life   

without   senility,  relatively   modest   annual   reproductive   

facurndity (one   to   over   100   eggs   per   mature   female   

per   year,   depending   on species), very low survivorship 

of eggs and juveniles, but increasingly high average annual 

survivorship of sub-adults and adults. In short, the key to 

turtle life history is that they live for a long time, produce 

a modest number of eggs so that over a lifetime enough 

eggs are produced to ensure that a few will successfully 

hatch and some of these will survive to adulthood (Andres 

et al., 2011).

Turtles throughout the world are being impacted by a 

variety of major threats, to which many are gradually 

succumbing making them one of the most severely 

threatened vertebrate clade (Gibbons et al., 1998; Klemens, 

2000). Turtles are being collected, traded, and eaten or 

otherwise used, in large numbers. Of all the threats that 

turtles face recently, the most urgent is uncontrolled and 

excessive illegal trade for food and traditional medicines in 

many parts of Asia. Their eggs, juveniles, adults and body 

parts are exploited indiscriminately with little regard for 

sustainability (Andres et al., 2011). 

According to TRAFFIC (2000) turtle harvesting has 

occurred throughout human history. The heaviest harvesting 

has traditionally taken place in Asia, specifically Southeast 

INTRODuCTION
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Asia where turtle meat is considered a delicacy and may 

sell for six times the price of lamb. This has resulted in 

severely depleted and extirpated populations. On top of 

the targeted onslaught, their habitats are being increasingly 

fragmented, destroyed and polluted. Populations are 

shrinking nearly everywhere. Species worldwide are 

threatened and vulnerable, many are critically endangered 

and others are on the very brink of extinction. 

The demand for turtles, especially strong in China, now 

threatens the majority of Asian species with extinction in 

the wild (IUCN Red List of Threatened Species, 2010), 

a phenomenon known as the ‘Asian Turtle Crisis’. The 

volume of this trade is very high and although difficult 

to quantify, a minimum estimate of 13,000 metric tons of 

live turtles (equal to millions of individuals) are annually 

exported from South and Southeast Asia to China to meet 

its demand (van Dijk et al., 2000). 

Two main types of trade in turtles occur in Asia. One 

is a high-volume, commodity-type trade in whole live 

turtles or turtle parts for consumption, the other is the 

pet trade. Hunting of turtles for sustenance might have 

less impact, but the growing demand in turtle plastron in 

China for making gelatin has up-scaled the hunting to an 

unsustainable level.  The high income from turtle plastron 

has attracted other communities to this trade those who 

were not engaged traditionally in hunting turtles (Asian 

Turtle Trade Working Group, 1999). 

Almost all Asian turtle species are affected, however, 

softshell turtles are the most sought after species for food 

because of the palatability and desirability of their meat. 

The collection of turtle eggs has a long tradition in many 

Asian cultures. Turtle shell products are derived from the 

carapace of soft shells and the plastron of hard-shells. 

They are sold unprocessed or turned into pills, powders 

and jellies to remedy such inconveniences and illnesses 

as weak voice, nocturnal sweats, difficult childbirth and a 

swollen pancreas (Jankins, 1995; Motluk, 1995).

China has one of the world’s most diverse freshwater turtle 

fauna but is also a major consumer of freshwater turtles. In 

1980s over-collection, illegal trade, and habitat destruction 

increased dramatically, pushing almost all Chinese turtles 

towards extinction. As a substitute for dwindling native 

species, freshwater turtles and tortoises are collected 

from countries further and further away and are imported 

in huge numbers. Species originate from Bangladesh, 

Cambodia, China, India, Indonesia, Lao PDR, Malaysia, 

Myanmar, Nepal, Pakistan, Papua New Guinea, Thailand 

and Vietnam. From 68 turtle species recorded at Chinese 

food markets in Guangzhou and Sunzhen at least 42 

different species were not native. Illegal Trade constitutes 

the major threat to the conservation of Asian turtles. 

Almost all species of Asian freshwater turtles and tortoises 

are affected by trade for food and medicine. Increasingly 

even non-Asian species supply an ever growing demand. 

The above account is based on Gong et al. (2000).

In Buddhism turtles are very popular as temple release 

animals (Manzke, 1993). At temples, turtles such as the 

Giant Asian Pond Turtle (Heosemys grandis) and the 

Yellow-headed Pond Turtle (Hieremys annandalei) are 

treated as sacred. To release a turtle into a temple pond is 

believed to count as a good deed, which is helpful for one’s 

fate after rebirth. Unfortunately, many release activities 

do not consider whether the place of release provides a 

suitable habitat for the particular species, and thus often 

results in the animals’ death (Salzberg, 1998). 

According to Chinese mythology, turtle together with the 

tiger, the dragon and the Feng bird, is one of four divine 

animals that were present at the creation of the world. Each 

animal is associated with a season and a compass point. 

The turtle represents winter and the North. This is why 

turtles are regarded as “hot food” to be eaten in winter to 

strengthen the body (Jenkins, 1995). However, this central 

role in mythology did not protect turtles from exploitation. 

Turtles are considered to be of particular conservation 

concern because their life history includes low reproductive 

output, late maturity, and habitat requirements of wetlands 

and terrestrial environment (Congdon et al., 1996; 

Klemens, 2000). Many turtle and tortoise species depend 

on high adult survival to offset high egg and juvenile 

mortality in the wild (Schlaepfer et al., 2005). Removing 

even small fractions of adults from a population can cause 

declines or delay a population recovery (Congdon et al., 

1994). 
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Developments and alteration of aquatic ecosystem i.e. 

construction of dams and reservoirs, canalization and 

land-use development throughout the drainage basins and 

other anthropogenic activities have resulted in alteration 

of water quality, habitat structure, flow regime and biotic 

interactions causing pollution of rivers which ultimately 

have negative impact on structure and function of aquatic 

ecosystem. Urbanized aquatic habitats are suffering 

reduction in aquatic vegetation and degradation of 

appropriate basking sites. Suitable terrestrial habitat for 

nesting, hibernating and aestivating is becoming scarce 

(Mitchell, 1988; Garber and Burger, 1995; Mitchell and 

Klemens, 2000).

While it is evident that threatened species and populations of 

tortoises and freshwater turtles are entitled to conservation 

actions, their conservation also help them maintain their 

ecological roles.  Overall,  turtles  are  likely  to  be  of  

net  benefit  to  humans  even  if  not  used  as  protein  for 

consumption,  though  the  significance  of  turtle-mediated  

ecosystem  benefits  remains  un-quantified (Van Dijk, 

2010). 

Freshwater Turtles are among the most important groups 

of the wetlands associated biodiversity. Eight species 

of freshwater Turtles belonging to two families i.e. 

Geoemydidae and Trionychidae are found in Pakistan. 

These include Chitra indica (Narrow Headed Soft Shell 

Turtle), Goclemys hamiltonii (Spotted Pond Turtle), 

Nilssonia gangeticus (Ganges soft-shell turtle), Nilssonia 

hurum (Peacock soft-shell turtle), Lissemys punctata 

(Indian Flap shell Turtle), Pangshura smithii (Brown 

Roofed Turtle), P. tecta (Indian saw-backed turtle) and 

Hardella thurjii (Crown River Turtle).-

The Ganges Soft Shell Turtle, Peacock Soft Shell Turtle, 

Spotted Pond Turtle and the Indian Roofed Turtle are 

included in Appendix-I, whereas, Indian Flap Shell Turtle, 

Brown Roofed Turtle and Narrow Headed Soft Shell 

Turtle are included in Appendix-II of the Convention on 

International Trade in Endangered Species of Fauna and 

Flora (CITES). Brahminy River Turtle is the only non-

CITES species.

Despite the significance of freshwater turtles no detailed 

scientific work has been conducted in Pakistan and basic 

data on occurrence and population distribution of different 

species is not available. Current distribution and status 

of turtles and threats to them are not well established or 

otherwise generalized information is available about the 

turtle’s species in Pakistan (Noureen, 2007).  

IuCN and CITES Status of Freshwater Turtles of 
Pakistan

Species IuCN 
Status

CITES 
Status

Geoclemys hamiltonii Vulnerable Appendix I

Pangshura smithii Low Risk Appendix II

Hardella thurjii Vulnerable Non CITIES

Pangshura tecta Vulnerable Appendix I

Nilssonia gangeticus Vulnerable Appendix I

Nilssonia hurum Vulnerable Appendix I

Lissemys punctata Low Risk Appendix II

Chitra indica Endangered Appendix II

Minton (1966) published a book entitled “Herpetology 

of Pakistan” and described the distribution of the reptiles 

of Pakistan including turtles. Khan and Mirza (1976) 

presented a key and checklist of Reptiles – Chelonian 

including distribution of turtles in Pakistan. Ghalib et 

al. (1981) published checklist of reptiles of Pakistan 

including their known distribution. Azam et al. (2005)  

have  some observations on the distribution and abundance 

of freshwater turtles in river Indus. Akbar et al. (2006) 

identified eight species of freshwater turtles from the rivers 

in Punjab. In his study Pangshura smithii (43.62 %) was 

the most abundant species followed by Pangshura tecta 

(42.06 %). Status of Nilssonia gangeticus (6.55 %) was 

common while Geoclemys hamiltonii (1.76 %), Nilssonia 

hurum(3.09 %) and Lissemys punctata (1.50 %) was 

recorded as frequent. Hardella thurjii and Chitra indica 

were rare (0.88% and 0.54 % respectively). Noureen (2007) 

worked on the turtle use as food among Kail communities 

and also raised the issue of illegal turtle trade.

In Pakistan, conservation of species is a provincial 

responsibility. Each of the four provinces and the capital 

territory of Islamabad has its own Wildlife Conservation 

Legislations. A federal ban was imposed in August 1981 on 

the export of all wild mammals, reptiles and certain birds 
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including their parts, products and derivatives, except for 

limited numbers of authorized hunting trophies. 

Freshwater turtles are on the appendices I & II of the CITES 

which don’t allow their international trade. Also, the import 

and export of wildlife species without a lawful certification 

is prohibited according to Section 14 of the Punjab 

Wildlife Protection, Preservation and Management Act, 

1974: Section 12 of Sindh Wildlife Protection Ordinance, 

1972 and Section 13 of the Khyber Pakhtunkhwa Wildlife 

Protection, Preservation and Management Act, 1975. 

Freshwater turtles are not included in the list of protected 

animals in all Provincial Wildlife Protection Acts .The 

Khyber Pakhtunkhwa Wildlife Department amended the 

Wildlife Protection Act, 1975, and on August 22, 2007 

all the freshwater turtles of the Province were included 

in the list of protected animals. Following the step the 

Punjab Wildlife Department revised the Punjab Wildlife 

Protection Act 1974, on November 30, 2007, and made 

an amendment to include the Order Chelonia (Turtles and 

Tortoises) in the list of protected animals (Schedule III).

In order to address the issues faced by the freshwater turtles 

in Pakistan especially in Indus River System, Zoological 

Survey of Pakistan (ZSP) in collaboration with Indus for 

All Programme of WWF-Pakistan initiated the project 

titled “Status and Distribution of Threatened Species of 

Freshwater Turtles (FWT) in Selected Areas of Indus 

River System”. To address the issues in context of FWT 

and to fill in the gaps in existing knowledge base about 

FTW the project had the following objectives:

1.	 To study the distribution pattern and status of 

freshwater turtles in selected water bodies

2.	 To undertake studies on the habitat requirements 

of the species

3.	 To investigate threats to the species and their 

habitat

4.	 To provide a blue-print for Joint Management of 

turtles
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MATERIAl AND METHODS

STuDy METHODOlOGy

Inception workshop was organized to introduce the 

project to wildlife conservation and research oriented 

organizations and to get their feedback on streamlining 

methodology, finalize sites for the project and strategize 

awareness raising for conservation of freshwater turtles. 

During the workshop an advisory committee of three 

wildlife  conservationsts was formed to further advise the 

ZSP project team at regular intervals. Following survey 

methods were agreed to be applied to study the abundance 

and distribution of freshwater turtles.

1.	 Line transect method was applied for the observation 

of freshwater turtles on the upstream and downstream 

of the barrages and associated canals. Transects of 1 

kilometer were selected along the canals and both 

upstream and downstream of the barrages. Study was 

based mainly on direct observation; enumerations 

depended on basking and floating turtles.

2.	 Point count method was used on the sites where 

no basking sites were present. For the said method 

a point was selected and Floating and swimming 

turtles were observed, identified and counted.

3.	 Drag netting was also carried out at the sites where 

lines transect and point count methods were not 

applicable i.e. large lakes and marshes. Netted 

animals were identified, counted and released back 

to the same water.

4.	 Binoculars were used to identify the species and 

GPS points of the sites were also noted. Information 

regarding the general site description, land use 

patterns and illegal turtle hunting were also collected 

from the sites.

5.	 Local community and fishermen were interviewed 

about the illegal turtle hunting and extent of this 

problem at the site.

STuDy AREA: INDuS RIvER SySTEM

The Indus River is a major river that originates in Tibet and 

flows through India and Pakistan. The river runs a course 

through the Ladakh region of Jammu and Kashmir, Gilgit-

Baltistan and flows along the entire length of Pakistan in a 

southernly direction to merge into the Arabian Sea near the 

port city of Karachi in Sindh. The total length of the river 

is 3,180 km. It is Pakistan’s longest river. The Indus river 

basin spans parts of four countries (Afghanistan, Pakistan, 

India and China) in an area that is more than 30% arid, 

and much drier than the nearby Ganges river basin (World 

Resource Institute, 2003). The Indus River is critical for 

Pakistan’s 160 million people, and irrigates 80% of its 21.5 

million hactare of agricultural land (Rizvi, 2001).

The ultimate source of the Indus is in Tibet. It begins at 

the confluence of the Sengge and Gar rivers that drain 

the Nganglong Kangri and Gangdise Shan mountain 

ranges. The Indus then flows northwest through Ladakh 

and Baltistan into Gilgit, just south of the Karakoram 

Range. The Shyok, Shigar and Gilgit rivers carry glacial 

Figure 1: Indus River System
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waters into the main river. The Indus passes gigantic 

gorges 4,500-5,200m (15,000-17,000 feet) deep near the 

Nanga Parbat massif. It flows swiftly across Hazara and is 

dammed at the Tarbela Reservoir. The Kabul River joins 

it near Attock. The remainder of its route to the sea is in 

plains of the Punjab and Sindh and the flow of the river 

becomes slow and highly braided. It is joined by Panjnad 

River at Mithankot. Beyond this confluence, the river at 

one time was named Satnad River, as the river was now 

carrying the waters of the Kabul River, the Indus River 

and the five Punjab rivers. Passing by Jamshoro, it ends in 

a large delta to the east of Thatta.

The Indus River has five main tributaries; the Jhelum, 

Sutlej, Chenab, Ravi and Beas Rivers. These rivers merge 

with one another to form the Panjnad River, which then 

joins the Indus mainstream. Human habitation is sparse but 

increases with proximity to the delta. The only large towns 

are Dera Ismail Khan in Khyber Pakhtunkhwa and Sukkur 

and Hyderabad in Sindh. 

The Indus River is extremely sensitive to climate change 

because of major water contribution from glaciers. 

Temperature controls the rate of glacier melt which in turn 

provides more water in dry, warm years and less water in 

cool years. The Himalayan glaciers provide the Indus with 

70-80% of its water (Kiani, 2005), the highest proportion 

of any river in Asia. This is double the proportion of water 

that they provide the Ganges (30%-40%). Himalayan 

glaciers provide 44.8% of the water in the Upper Indus in 

China alone (Yang, 1991).

The irrigation system, claimed to be the largest in the world, 

consists of 19 barrages, 12 inter-river link canals, and two 

million kilometers of tertiary watercourses (Hassan et al., 

1999). The system has immense political and economic 

importance as its waters irrigate more than 180,000 sq. km 

of arid and semi-arid land, irrigated agriculture accounts 

for 90% of Pakistan’s agricultural produce and agricultural 

goods for approximately 55% of Pakistan’s exports (CIA, 

2004; FBSP, 2003; Ahmad, 1993). 

The watershed is an area of rich biodiversity, particularly 

where it opens to the Arabian Sea. The Indus river delta 

is a highly productive area for freshwater fauna and an 

important region for water birds (Ramsar Convention 

on Wetlands, 2003). The Indus is home to 25 amphibian 

species and 147 fish species of which 22 are found 

nowhere else in the world. It harbors the endangered Indus 

River Dolphin, one of the world’s rarest mammals, with 

a population of no more than 1,200 individuals (World 

Resource Institute, 2003; Ramsar Convention on Wetlands, 

2003; WWF, 2005). 

For the project implementation study sites were selected 

with the advise of the advisory committee and consultation 

of Provincial Wildlife Departments, Pakistan Wetlands 

Programme and Pakistan Museum of Natural History. The 

criteria for site selection was based on  high as well as 

low density of turtles, having potential threats to the turtle 

population, where threatened species are found and areas 

which could be accessed by the project staff.

During the current study Jinnah, Chashma, Taunsa, Guddu, 

Sukkar and Kotri Barrages; Sidhnai, Trimmu, Rasool, 

Maralla, Balloki, Sulemanki, Punjnad and Qadirabad 

Headworks; Manchar, Drigh, Langh, Hammal, Bakhar, 

Chotiari and Khinjeer Lakes; Ghazi Ghat Ravi, Soan and 

Ling Rivers were studied. Specific studies were conducted 

at Taunsa and Guddu Barrages and Punjnad Headwork. 

Description of study sites is given below:

Barrages:

1.	 Chashma

Chashma Barrage (32° 31’N, 71° 29’ E) is located about 

25km southwest of Mianwali (Punjab) on Mianwali-Dera 

Ismail Khan Road. This wetland comprises of a large 

barrage on the river Indus with a series of embankments 

(flood-bunds) which divide the wetland into five large 

lakes. Depth of these lakes varies from 0.2m during the 

dry season and 8m in the monsoon floods while the depth 

of the main river varies from 4.6m to 8.8m. 

Considering the importance of this wetland it was declared 

as Wildlife Sanctuary and categorized as Ramsar Site. 

The wetland was first declared as a Wildlife Sanctuary of 

33,084ha in 1974. The Sanctuary was re-notified in July 

1984 and again in January 1989 and since then, the level of 

protection has greatly improved. 
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Wetland is used for storage of water for irrigation, 

generation of electricity, and fishing. Fishing leases 

are granted by WAPDA. Reeds (Phragmites australis 

and Typha elephantina) and kana (Saccharum spp.) 

are harvested for use in local cottage industries. A fish 

hatchery has been established at the reservoir, which 

became operational in 1987. Surrounding areas are used 

for agriculture, livestock grazing and forestry.

Climatically the area lies in dry subtropical belt with hot 

summers and cool winters. The annual rainfall varies from 

300-500mm, and the relative humidity from 22-85%. The 

average maximum temperature is 41ºC and minimum is 

4.5ºC.

2.	 Taunsa

Taunsa Barrage (30º 42’ N, 70º 50’ E) is located about 

20km southeast of Taunsa Sharif in Muzaffargarh District 

of Punjab Province. It is a large water storage reservoir 

behind a barrage on the Indus River near the town of Taunsa, 

constructed for irrigation purposes. Five embankments 

project out into the reservoir and retain shallow lagoons 

as the water level in the main river channel falls. Land 

exposed at low water levels is leased to local farmers for 

cultivation. The depth of water in the main channel varies 

from 5.0-11.5m. Taunsa Barrage was designated Ramsar 

site in March 1996.

Taunsa Barrage facilitates the flow of irrigation water from 

the Indus River in three major canals, Muzaffar Ghar Canal 

(8,300 cusecs), Dera Ghazi khan Canal (89,000 cusecs) 

and Taunsa Panjnad (T-P) Link Canal (12,000 cusecs) 

supplying some six million acre feet of irrigation water to 

cultivated lands in districts of Muzaffar Ghar, Dera Ghazi 

Khan, Rajanpur, Rahim Yar Khan and Bahawalpur during 

Rabi and Kharif seasons.

Climatically the region falls in dry subtropical belt with 

an annual rainfall of 200-450mm, and a relative humidity 

ranging 25-85%. The average minimum is 4.5-5.5ºC and 

the average maximum is 42- 45ºC.

The aquatic vegetation in the seepage lagoons includes 

Carex fedia, Hydrilla verticillata, Nelumbium speciosum, 

Nymphaea lotus, Phragmites karka, Potamogeton 

crispus, P. pectinatus, Ranunculus aquatilis, Saccharum 

spontaneum, Typha angustata, Vallisneria spiralis and 

Zannichellia palustris. Much of the land adjacent to the 

reservoir is under cultivation, mainly for cotton, sugar cane, 

wheat and fodder crops. Riverine forest along the Indus is 

dominated by Dalbergia sissoo and Populus euphratica in 

association with Tamarix dioica. Other natural vegetation 

includes Acacia nilotica, Prosopis cineraria, Pisum 

arvense, Salsola barysoma, Cynodon dactylon, Eleusine 

compressa and Panicum antidotale.

The wetland was first declared as Wildlife Sanctuary of 

an area of 6,567 hactare in 1972; the Sanctuary was re-

notified in April 1983. 

Fishing, water supply for irrigation, harvesting of reeds 

and recreation; agriculture, livestock grazing and forestry 

in adjacent areas are major land uses. Some of the land 

within the Sanctuary is leased to farmers for cultivation 

during the dry season.

1.	 Guddu

Guddu Barrage (28.25°N, 69.42°E) is situated in Tehsil 

Kashmore, District Jacobabad of Sindh Province. It 

controls irrigation supplies to 2.9 million acres (12,000 

km) of agricultural lands in the Jacobabad, Larkana and 

Sukkur districts of Sindh and the Naseerabad district of 

Balochistan. It feeds Ghotki Feeder, Begari Feeder, Desert 

Pat Feeder and Thal canals. 

Owing to prevalent aridity and the absence of the 

monsoons, climate of the area ranks among the hottest 

and is most variable. The average temperature in summer 

months is 35°C and that of winter months is 16°C. But 

the thermometer frequently rises in summer to 45°C and 

occasionally up to 50°C.

Marsh vegetation on the adjacent flood plain includes 

Saccharum spontaneum, Phragmites karka, Typha 

angustata, T. elephantina, Arundo donax, Paspalum 

distichum and Erianthus spp. Riverine scrub is dominated 

by Tamarix dioica.
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2.	 Sukkar

The Sukkur barrage (formerly called Lloyd Barrage), built 

under the British Raj on the Indus river, controls one of 

the largest irrigation systems in the world. It is located 

about 225 air miles north east of Karachi with coordinates 

of 68º 33’E, 27º 41’N. It is about 3 miles downstream of 

Lansdowne Railway Bridge, the twin cities of Sukkur 

and Rohri being on the right and left banks of the river 

respectively. 

The Barrage is situated 160 km downstream of Guddu 

Barrage and about 480 km upstream of Kotri Barrage. 

Three canals viz. Dadu canal, Rice canal and Kirthar canal 

emerge from right bank at Sukkur Barrage while three 

canals arise from the left bank of the barrage. These  are 

Rohri Canal, Nara Canal and N.W Canal.

The climate of Sukkur is characterized by hot and hazy 

weather during summer days and dry, cold weather in 

winter. During January, the temperature ranges from 7 

to 22°C (45 to 72°F). The summer (month of June before 

monsoon) temperature averages 35°C (95°F) though it 

often reaches up to 42°C (108°F). Generally the summer 

season commences in March - April and ends before 

October. The average rainfall of the district is 88mm, and 

ranges from 0.59mm to 25.62mm per month.

3.	 kotri

Kotri Barrage (25º 44’21 N, 68º 31’53 E) in District 

Jamshoro of Sindh Province was built in 1932 and is about 

1.6km long, it is also known as the Ghulam Muhammad 

Barrage, opened in 1955. The channels deriving from it 

serve a cultivable area of about five million acres of ground 

generating both foodstuff and crops. The barrage has 44 

bays, each 60 feet (18m) wide. The maximum flood level 

height of Kotri Barrage is 43.1 feet. It feeds Fulleli, Pinyari 

and Kolari Canals.

Vegetation on the adjacent flood plain includes Saccharum 

spontaneum, Phragmites karka, Typha angustata, T. 

elephantina, Arundo donax, Paspalum distichum and 

Erianthus spp. etc.

The climate of the area is monsoon arid. The average 

temperature in summer is 35°C while in winters it is 15°C. 

The days are hot and dry, usually going up to extreme highs 

of 40 °C (104 °F), while the nights are cool and breezy. 

Winds usually bring along clouds of dust.

4.	 Rasul 

Rasul Barrage (32°40’49’’N, 73°31’15”E) is constructed 

on the River Jhelum in Mandi Bahauddin District of 

the Punjab province. It is situated 72 km downstream 

of Mangla Dam. Rasul Barrage is used to control water 

flow in the River Jhelum for irrigation and flood control 

purposes. Rasul Barrage was constructed in 1968 and has 

a discharge capacity of 24,070m³/s.  Water is derived from 

this point to Chenab River at Qadirabad through Rasul-

Qadirabad link canal and then ultimately transferred to 

Sulemanki Barrage on the Sutlej River. Rasul-Qadirabad 

link canal has the second largest water discharge capacity 

after Chashma-Jhelum link canal. It has 538m³/s discharge 

capacity while Chashma-Jhelum link canal has 615-m³/s 

capacity.

Climatically the area falls into subtropical monsoon belt 

with hot summers and cool winters. The annual rainfall 

varies from 200-500mm, and the relative humidity from 

25-85%. The average minimum temperature in January is 

5.5°C and the average maximum in June 40°C.

The aquatic vegetation includes Carex fedia, Hydrilla 

verticillata, Nelumbo nucifera, Nymphaea lotus, 

Phragmites karka, Potamogeton crispus, P. pectinatus, 

Typha angustata, Vallisneria spiralis and Zannichellia 

palustris. 

The wetland was declared a Wildlife Sanctuary (1,138 

ha) in 1974. The Sanctuary was re-notified in September 

1984 and since then the level of protection has improved. 

Stringent measures are now being taken to manage the area. 

The reservoir is used for flood control and water storage for 

irrigation. Fishing is permitted under license, and reeds and 

rushes are harvested for local cottage industries. Adjacent 

areas are used for cattle grazing, forestry and agriculture.
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Headworks

1.	 Sidhnai

Sidhnai Headwork (30°57’22’’N, 72°15’80”E) is located 

near Abdul Hakim, District Multan in Punjab. Headwork 

contains a water reservoir on the upstream and is 

constructed on River Ravi. Two canals i.e. Haveli Link 

Canal and Sidhnai Canal arise from the head work. 

The area is subtropical and designated as semi-arid. The 

climate is characterized by large seasonal fluctuations of 

temperature and rainfall. Summers are long and hot, lasting 

from April through September with maximum temperatures 

ranging from 21°C to 49°C. The winter season lasts from 

December through February, with maximum temperature 

ranging from 21°C to 27°C during the day and sometimes 

falling below zero at night. 

Flora of the area mainly consists of karir (Capparis 

aphylla), beri (Zizyphus jujuba), shisham (Dalbergia 

sissoo), mango trees (Mangifera indica) and date trees 

(Phoenix dectylefira).

2.	 Trimmu

Trimmu Headwork (31°14’88’’N, 72°14’89”E) is located 

about 25 km Southwest of District Jhang (Punjab). River 

Chenab and River Jhelum join each other upstream Head 

Trimmu. The headwork contains a water reservoir on 

the upstream. Three canals i.e. Rang Pur Canal, Trimmu 

Sidhnai Canal and Haveli Link Canal arise from the 

headwork. 

Topographically the area is plain cultivable land. The 

climate of the area is hot and dry in the summer and cold 

and dry in winter. Trees of jand (Prosopis spicigera), karir 

(Capparis aphylla), beri (Zizyphus jujuba), van (Salvadora 

oleoides), kikar (Acacia nilotica), shisham (Dalbergia 

sissoo) and aak (Calotropois spp.) are found within the 

vicinity of the headwork. 

3.	 Maralla

Maralla headwok (30°18’90’’N, 71°47’33”E) is water 

storage reservoir on the Chenab River in District Sialkot 

(Punjab Province), constructed for irrigation purposes and 

surrounded by agricultural land. Two embankments extend 

out into the reservoir and hold back shallow lagoons as the 

water level in the main river channel falls. Land exposed at 

low water levels is leased to local farmers for cultivation. 

The depth of water in the lagoons varies from 0.2-5m.

Dry subtropical climate with very hot summers and cool 

winters. The annual rainfall varies from 200-500mm, and 

the relative humidity from 25-85%. The average minimum 

temperature in January is 5.5°C, and the average maximum 

in June is 36°C.

The aquatic vegetation consists of Carex fedia, Hydrilla 

verticillata, Nelumbo nucifera, Nymphaea lotus, 

Phragmites karka, Potamogeton crispus, P. pectinatus, 
Typha angustata, Vallisneria spiralis and Zannichellia 

palustris. 

The wetland lies within the Bajwat Game Reserve (5,400 

ha), established in 1987. Shooting is allowed only under 

special permit, and such permits are rarely issued. It has 

been proposed that the wetland be declared a Wildlife 

Sanctuary. The reservoir is used as a source of water for 

irrigating agricultural land in the surrounding area, and is 

a popular recreation area for the inhabitants of Sialkot and 

other neighboring towns.

4.	  Balloki 

Balloki Headwork is (31° 13’ 10 N, 73° 51’ 35 E) built 

across River Ravi. It is located around 65 km from Lahore 

near the town of Bhai Pheru on Multan Road (Punjab 

Province).  Two canals i.e. Balloki-Sulemanki Link Canal 

and Lower Bari Doab Canal arise from the headwork. The 

headwork is a public place with extensive recreational and 

local fishing operations. 

Aquatic vegetation comprises of Sacchasum spp, 

Typha angustata and Phragmites karka on the margins. 

Embankments have large trees of Ziziphus jujuba and 

Acacia nilotica. 

The climate of area is semi arid with rainy and long 

summers and dry and warm winters. The weather is 
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extreme during the months of May, June and July. Average 

summers temperature is 45°C while in winters it averages 

to 10°C.

5.	 Sulemanki

Sulemanki Headwork (30°37’79”N   73°86’65”E) is built 

across the River Sutlaj. It is located about 63 km from 

Pakpattan. Two canals i.e. Pakpattan Canal and Sadiqia 

Canal arise from the right and left side of the headwork 

respectively.

The aquatic vegetation includes Hydrilla verticillata, 
Nymphaea lotus, Phragmites karka, P. pectinatus, Typha 

angustata, Vallisneria spiralis, Zannichellia palustris and 

Chara sp.

The area has very hot and dry climate. Average summer 

temperature is 48°C and 20°C in winters. The average 

annual rainfall is below 99mm.

6.	 Head Punjnad

Head Punjnad (29°34’46’’N, 71°00’10”E) is located 20 

km south of Alipur, District Muzaffargarh (Punjab). Two 

rivers, Chanab and Sutlage, meet upstream of the Head 

works. The Head works have a water reservoir and three 

canals arise from the left bank of the river. These are 

include Punjnad canal, Abbasi canal and Abuzabi canal. 

The main river channel lacks submerged vegetation. 

However, there is reed vegetation, comprising of 

Sacchasum spp, Typha angustata and Phragmites karka 

on the margins. Embankments have large trees of Ziziphus 

jujuba and Acacia nilotica. 

Climatically the area falls in dry subtropical belt with an 

annual rainfall of 200-450mm, and a relative humidity 

ranging from 25-85%. The average winter temperature is 

15ºC and the average maximum is 45ºC. Fishing, water 

supply for irrigation, harvesting of reeds and recreation, 

agriculture, livestock grazing and forestry in adjacent areas 

are major land uses.

7.	 Head Qadirabad

Head Qadirabad (32° 19’N, 73 ° 39’E) is built across River 

Chenab about 53 km North West  of Gujranwala in Punjab 

Province. It lies in Phalia tehsil of Mandi Bahauddin District. 

The wetland consists of a water reservoir surrounded by 

agricultural lands. The embankments extend out into the 

reservoir and have back shallow lagoons as the water level 

in the main river channel fall. The wetland has an area of 

2,850 hactare. 

Dry subtropical climate with very hot summers and cool 

winters. The annual rainfall varies from 200-500mm, and 

the relative humidity from 25-85%. The average minimum 

temperature in January is 5.5°C and the average maximum 

in June is 46°C.

The aquatic vegetation includes Carex fedia, Hydrilla 

verticillata, Nelumbo nucifera, Nymphaea lotus, Phragmites 

karka, Potamogeton crispus, P. pectinatus, Typha 

angustata, Vallisneria spiralis, Zannichellia palustris 

and Chara sp. The natural vegetation of the surrounding 

plains is tropical thorn forest with species such as Acacia 
nilotica, Capparis decidua, Prosopis cineraria, Tamarix 

aphylla, Zizyphus mauritiana, Z. nummularia, Calotropis 

procera, Eleusine compressa, Erianthus sp, Panicum 

antidotale and Saccharum spontaneurn. Dalbergia sissoo 

and Acacia nilotica have been extensively planted along 

nearby roadsides and around agricultural land. 

The reservoir was first protected as a Game Reserve 

(2,850 hactare) in 1978. The Reserve was re-notified in 

August 1983 and since then the level of protection has 

greatly improved, although there is still room for further 

improvement. Shooting is only allowed under permit, and 

bag limits and shooting days are prescribed. Some efforts 

have been made to improve the natural vegetation. Storage 

of water for irrigation purposes, fishing and harvesting of 

reeds and rushes for local cottage industries. Livestock 

grazing, forestry and agriculture in surrounding areas are 

major land use activities.
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lakes

1.	 Manchar 

Manchar Lake is one of the largest fresh water lakes of 

Asian sub-continent located at a distance of about 18 km 

from Sehwan town of District Jamshoro, Sindh (longitude 

67°-34’ E to 67°-43’ E and latitude 26°-23’ to 26°-28’ 

N). The lake covers an area of approximately 200 km2, in 

district Jamshoro at one side and district Dadu on the other. 

During Monsoon season (July-September), water from 

Indus River and other seasonal streams originating from 

Kirthar range i.e., Nai Gaj, Nai Baran and Nai Angai fall in 

lake spreading over an area up to 300 km2. The surrounding 

area of the lake is classified as arid subtropical, with very 

hot summers and cold winters (Scoot and Poole, 1989).

Manchar Lake is a wintering place and/or home for 

thousands of water birds. Some of them live at this wetland 

throughout the year, while others visit the lake either in 

winter or in summer.

Due to high salinity of water and other polluting factors, 

most of the aquatic plants species i.e. Scripus littoralis, 

Scripus linaneatus, Scripus debitis, Nymphea slallata, 

Typha elephanta, Typha domecilus, Phragmites karka and 

Nymphea nouchali reported by Scott and Poole (1989) are 

on the verge of local extinction in the Lake and resulting 

in loss of habitat for different birds. The Lake now serves 

as transit for waterfowl and other migratory water birds 

which used it as feeding ground in the past.

2.	 Drigh 

Drigh Lake (27° 34’N, 68 ° 02’E) in District Larkana 

of Sindh Province is small, slightly brackish lake with 

extensive marshes on the floodplain of the Indus River; 

formerly an ancient arm of the Indus, but now about 30 

km from the river. Approximately 7km long and about 350 

feet wide, with an area of 182 hectare, the lake is situated 

about 32 km in North West of Larkana City in northern 

Sindh Province. River Indus flows 48 km in the east and 

limestone hills exist 75 km in the west of the lake and lies 

in a shallow depression. 

The lake is fed by monsoon rains, several small streams 

entering along the western side, and water from a small 

canal to the north. There is no outlet channel. During the 

dry pre-monsoon period in early summer, some parts of 

the lake dry out. The lake has decreased in size in recent 

years as a result of the diversion of floodwater for irrigation 
purposes, and is now almost completely overgrown with 

emergent vegetation, mainly Tamarix and Typha.

The eastern boundary of the Wildlife Sanctuary is defined 

by an earthen bund constructed to help retain water. The 

main road from Larkana to Quamper crosses the northern 

end of the marshes and defines the northern boundary. The 

lake is situated in a region of cultivated plains, generally 

divided into small fields for rice cultivation. The limestone 

and sandstone hills of the Kalat Range lie some 80 km to 

the west.

Arid subtropical climate with an average annual rainfall 

of about 175mm, most of the rain falling during the 

summer monsoon. The summers are hot, with maximum 

temperatures of 49°C in the shade; the winters are cool, 

with an average minimum temperature in January of 1.7°C.

Dense growths of aquatic vegetation including Cyperus 

alternifolius, Hydrilla verticillata, Najas minor, Scirpus 

littoralis, Ipomoea aquatica, Juncus articulatus, J. 
marilimus, Nymphaea lotus, Polamogelon peclinalus, 

Typha angusiata and Tamarix dioica.

The lake was declared a Wildlife Sanctuary (182 hactare) 

in October 1972, under Section 14 of the Sind Wildlife 

Protection Ordinance 1972. The sanctuary was listed as 

a Wetland of International Importance under the Ramsar 

Convention in July 1976. Cultivation of land, destruction 

of vegetation, hunting, shooting and trapping is prohibited. 

3.	 langh

Langh Lake (27°56”N  62°21”E) an important wetland of 

Sindh, located in district Larkana was declared Wildlife 

Sanctuary in 1982. The lake is spread over 39 hactare. 

Contineous efforts by Sindh Wildlife Department for 

habitat management and its improvement have made 

the lake an ideal refuge for migratory waterfowl in the 
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wintering months. Every year, the lake receives large 

variety of migratory waterfowl because of its location 

on Indus flyway. It is considered as the best wetland in 

northern Sindh. Habitat of the lake can be divided into 

three types; Open water with typha and Juncus on the edge, 

swampy area dominated by Tamarix and surrounding rice 

fields with predominant Juncus.

In recent years, water supplies have been diverted for use 

elsewhere; the lake has become completely overgrown 

with Typha and Tamarix, and is now being drained for 

agriculture.The lake was declared a Wildlife Sanctuary 

(19 hactare) in October 1972, and the Sanctuary was re-

notified in 1980.

4.	 Hammal 

In excess of 50,000 hectors the unprotected lake 

(27°26’54”N 67°39’10”E) is a complex of shallow 

freshwater lakes and marshes on the west bank of the 

Indus, extending for almost 100 km from Kubo Said Khan 

to the region of Nasirabad. 

Aquatic vegetation of the wetland comprises of  Cyperus 

alternifolius, Hydrilla verticillata, Najas minor, Scirpus 

littoralis, Ipomoea aquatica, Juncus articulatus, J. 
marilimus, Polamogelon peclinalus, Typha angusiata and 

Tamarix dioica.

Arid subtropical climate prevails with an average annual 

rainfall of about 150mm. The summers are hot, with 
maximum temperatures of 50°C. Winters are cool, with an 

average minimum temperature of 10°C.

Irrigation, fishing and harvesting of reeds and rushes 

for local cottage industries, livestock grazing, forestry 

and agriculture in surrounding areas are major land use 

activities.

5.	 Chotiari Reservior

Chotiari Reservoir (26°04’06”N   69°00’27”E) is located 

35 km in the east of the Sanghar Town. It is bounded 

by the Thar Desert sand hills on east, north, north-east 

and south-east and Nara Canal on the west and south. 

The reservoir comprises of many fresh and brackish 

water lakes (1-200ha) such as Gun, Wari, Jajur, Phuleil, 

Seriao Naro, Khor, Jadpur, Meena, Waguwala, Sanjaran 

and Bholo. The reservoir has a muddy bottom and lies 

within a biogeographic province named Thar Desert of 

Indomalayan Realm .

Chotiari Reservoir was constructed in 2003 in a natural 

depression along the left bank of Nara Canal. Its 58 km 

long embankment can be divided into Northern Bund (19 

km), Western Bund (14 km), Southern Bund (16 km) and 

South Eastern Bund (9 km). Chotiari Reservoir is provided 

with water through Ranto Canal. Water from the reservoir 

is being supplied to districts of Umer Kot, Mir Pur Khas, 

Khipro and Tando Mitha Khan. Water from the reservoir 

and Nara Canal is also used for human consumption, 

livestock and agriculture. Seepage from Nara Canal and 

Chotiari Reservoir has created several small wetlands 

which play common function of ground water recharge, 

flood water storage and wintering grounds for migratory 

birds, particularly ducks and shorebirds. 

Dominant aquatic vegetation of the area included; Typha 

latifolia, T. augustata, T. indica, T. pakistanika, T. aphylla, 

Phragmites karka, Arundo donax, Nelumblum nuliferum, 

Pasplum distichim. Major vegetation along the embankment 

of the reservoir include Demostachya bipninata, Prosopis 

spicigera, Acacia nilotica, Eucalyptus spp. and sand 

dunes have Calligonurn polignoides, Capparis deciduas, 

C. aphylla, Calotropis procera, Salvadora persica, S. 

oleoides, Prosopis spicegerz and Euphorbia caducifolia.

6.	  khinjeer

Khinjeer (24°54’56”N   68°04’15”E) is a large freshwater 

lake with very extensive reed-beds, particularly in the 

shallow western and northern parts. The lake is 24 km 

long by 6 km at its widest, and has an irregular shoreline 

of about 192 km. It was created in the 1930’s from two 

smaller lakes, Kinjhar and Kairi, by the construction of a 

dam at Chilia Bangla and a 12 km long embankment (bund) 

along the east side. The lake is set in stony desert, which is 

composed of alternating layers of fossil-bearing limestone 

and sandstone. The higher land, often forming peninsulas, 

is usually capped with limestone. A large section of the 

low-lying western shore is predominantly sandstone. The 
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lake is fed by the KB feeder canal, which enters at the 

northwestern corner, and by many small seasonal streams 

entering on the western and northern shores. The only 

outlet is through the dam and the Jam branch canal at the 

southeast corner of the lake. The maximum depth of the 

lake is 8m.

Dry subtropical monsoonal climate with very hot 

summers and mild winters. The average annual rainfall is 

175mm, most of which falls during the summer monsoon. 

Temperatures range from an average minimum of 1.5°C in 

January to a maximum of 47°C in summer. 

Extensive reed-beds of Phragmites karka, Typha angustata 

and Juncus articulatus, and a rich growth of submerged 

and floating aquatic vegetation including Hydrilla 

verticillata, Potamogeton pectinatus, P. perfoliatus, 

Polygonum barbatum, Nymphaea lotus, Vallisneria 

spiralis and Zannichellia palustris. Tamarix dioica grows 

along the shoreline. The natural vegetation of the region is 

tropical thorn forest with speôies such as Acacia nilotica, 

A. senegal, Commiphora mukul, Prosopis cineraria, 

Euphorbia caducifolia, Cenchrus ciliaris, Salvadora 

oleoides and Dicanthium annulatum.

The lake was first protected as a Game Sanctuary in 

1971 under Section 15/1 of the West Pakistan Wildlife 

Ordinance of 1959. The sanctuary was initially surrounded 

by a buffer zone of one mile (1.6 km) radius, but this was 

increased to three miles (4.8 km) in 1975. The site was 

listed as a Wetland of International Importance under the 

Ramsar Convention in July 1976, and declared a Wildlife 

Sanctuary in March 1977 under Section 14 of the Sind 

Wildlife Protection Ordinance. 

Major activities on site include the commercial fishing, 

domestic water supply for Karachi City, scientific research 

and public recreation. The commercial fishing rights are 

contracted out by the Karachi Development Authority to 

local persons who in turn issue individual licenses. The 

lake is a very important source of drinking water for 

Karachi, serves a valuable function in flood control, and 

supports major fishery. There are some fifteen villages 

on the edge of the lake, the inhabitants of which depend 

to some extent on fishing for their livelihood. Situated 

fairly close to Pakistan’s largest urban area, the Sanctuary 

offers excellent potential for nature-oriented recreation, 

conservation education and scientific research.

Other Sites

1.	 Ghazi Ghat

Ghazi Ghat (30°3’48”N 70°48’51”E) is situated about 

15 km south of D.G. Khan Bridge on the Indus River on 

Multan-D.G. Khan road. The wetland consists of main 

river and a big lake upstream of right bank on the old path 

of river Indus.

2.	 River Ravi 

River Ravi, with latitude of 30° 34’ 60 N and longitude of 

71° 49’ 0 E is the Shortest River of Pakistan with a length 

of Ravi is only 720 km. Ravi originates in the Himalayas 

in the Chamba district of Himachal Pradesh, India. Ravi, 

from point Maddoke to point Sidhanwali in Punjab roughly 

zigzags between Pakistan and India before it is firmly inside 

Pakistan. The first headwork on River Ravi is at Balloki. 

The Upper Chenab Canal starting from Marala Headworks 

ultimately falls into River Ravi at Balloki Headworks. At 

the same time Qadirabad-Balloki Link Canal also connects 

the two rivers at the same location. 

From the entrance point to Lahore and onwards, as much 

as 1,307.08 tons hazardous and untreated waste, mostly 

industrial, is going into the Ravi on daily basis, making it 

poisonous .The Ravi has been transformed into the river of 

death which is playing havoc with the health of the citizens. 

As many as 42 species of fish have become extinct from the 

river. Dumping of sacrificial meat, industrial and hospital 

waste on the river-beds have made the situation worse.

3.	 River Soan and Adjacent Streams

The Soan River (34°56’83”N 73°24’39”E) is an important 

stream of the Pothohar region of Pakistan. It drains much 

of the water of Pothohar. It starts near a small village Bun 

in the foothills of Patriata and Murree. It provides water 

to Simly Dam, which is the water reservoir for Islamabad. 

Near Pharwala Fort it cuts through a high mountain range. 

Ling stream, following a relatively long course through 
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Lehtrar and Kahuta falls in the Soan near Sihala on 

southern side of Village Bhandar.

Islamabad Highway crosses this stream near Sihala where 

the famous Cok Pull Bridge is constructed over it. The 

Ling Stream joins the Soan River just before the Cok Pull. 

Another famous stream, the Lai stream, joins this stream 

near Soan Camp. After following a tortuous path along a 

big curve, the stream reaches Kalabagh where it falls into 

the Indus river. This relatively small stream is more than 

250 kilometers long. Due to its mountainous course and 

shallow bed, it is hardly used for irrigation purposes.

4.	 korang Nallah

Korang River (33°43’35”N 73°10’42”E) is a stream in 

Potohar region in Punjab, Pakistan. It originates from 

Murree Hills and flows towards Islamabad. Korang 

Stream along with some other small streams coming from 

Margalla Hills have been set to form the artificial Rawal 

Lake in Islamabad. 

Korang River is the outlet stream of Rawal Dam. This 

stream crosses Islamabad Express Highway from between 

Korang Town and Judicial Colony. The terrain of this 

stream is eye catching and the Loi Bhair Wildlife Safari 

Park is located on the beautiful terrain of the left bank 

of Korang Stream. Onward, this stream joins Soan River 

before reaching the Grand Trunk Road. 
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RESulTS AND DISCuSSION

DISTRIBuTION AND HABITAT PREFERENCES 

1. Brown River Turtle (Pangshura smithii)

Pangshura smithii is plentiful in streams of Indus Drainage 

in north at least to Jhelum. There is also a single record 

from Rajshahi District in Bangladesh (Minton, 1966). 

Recent records come from Northern India, Pakistan, Nepal, 

and Bangladesh. Ghalib et al., (1976) reported this species 

from Dadu, Hyderabad, Sanghar, Thatta and Jacobabad 

Districts from Sindh and Tunsa Barrage, Multan, Vihari, 

Sahiwal and Lahore Districts in Punjab. 

During the current study Pangshura smithii was found 

very widely distributed and most abundant species in Indus 

River system. It was recorded from Jinnah, Chashma, 

Taunsa, Guddu, Sukkar and Kotri Barrages, Sidhnai, 

Trimmu, Rasool, Maralla, Balloki, Sulemanki, Punjnad 

This species is omnivorous preferring insects. They also 

eat meat, fish, frogs, fruits etc.

2. Indian Roofed Turtle (Pangshura tecta)

According to Ghalib et al. (1976) Pangshura tecta is 

mainly confined to Middle Sindh while it has also been 

reported from Brahamaputra and Gangas Rivers in India, 

Bangladesh and also in the Mahanadi basin. Minton (1966) 

reported its distribution within 50km radius of Manchar 

Lake. 

During the present study Pangshura tecta was recorded 

from Sukkar and Kotri Barrages, Punjnad Headwork and 

Chotiari Reservoir. It was more confined in its distribution 

from Central Punjab to Lower Sindh.

This is a quiet-water turtle, occurring in quiet streams, 

Pangshura smithii Pangshura tecta

and Qadirabad Headworks, Manchar, Drigh, Langh, 

Hammal, Chotiari and Khinjeer lakes, Ghazi Ghat, Ravi, 

Soan and Ling Rivers. Its distribution ranges from Upper 

Punjab to Lower Sindh and Lakes where river connections 

exist.

This turtles is more common in main river bodies and 

canals with shallow, slow moving water and sandy banks. 

It is occasionally found in lakes and ponds. This is the only 

species found in Pakistan having habits of social basking. 

canals, oxbows, ponds, and man-made water tanks. It 

also occurs in brackish coastal waters. A soft bottom and 

abundant aquatic vegetation are preferred conditions. It 

loves basking in the early morning sun. Basking helps the 

turtle to maintain its body temperature. It is less alert as 

compared to P. Smithii and not so good swimmer. Food 

comprises mainly of vegetative matter (Minton, 1966).
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3. Spotted Pond Turtle (Geoclemys hamiltonii)

Geoclemys hamiltonii was found widely distributed in 

Indus River System. Its distribution ranges from Upper 

Punjab to Lower Sindh and it was very abundantly 

recorded from Lakes. During the field visits this species 

was recorded from Chashma, Taunsa and Guddu Barrages, 

Punjnad and Sulemanki Headwork, Langh, Hammal, 

Khinjer and Chotiari Lakes and Ghazi Ghat. 

Previous Records of Geoclemys hamiltonii come from 

Indus Valley from Jacobabad south to Saidabad and 

Gangas River in India (Minton 1966). Ghalib et al. (1976) 

reported this species from Indus Valley (Dadu, Tharparkar, 

Hyderabad Districts) and Punjab (Balloki and Qadirabad 

Headworks and Taunsa Barrage). 

aquatic spending much of their time resting on the bottom.  

Mainly feed upon plant material. 

This species is very restricted in its distribution in Pakistan. 

During the study Brahminy River Turtle was recoded only 

from Kotri Barrage however this species is also reported 

from Taunsa Barrage (Ghalib et al., 1976), Sukkar Barrage 

(Minton, 1966) and Trimmu Headwork (Akbar et al., 

2005). 

5. Gangas Soft Shell Turtle (Nilssonia gangeticus)

The species is known to be highly aquatic inhabiting the 

deep turbid rivers but it is frequently seen basking on sandy 

banks or retiring in shallow waters with its head striking 

out of water. It is an omnivorous species and the diet 

comprises a wide range of aquatic vegetation and animal 

food like fish, mollusks, frogs and crustaceans. It is known 

to be very prominent scavenger also, feeding even on 

human corpses and as such the turtle is useful to mankind 

Geoclemys hamiltonii

Nilssonia gangeticus

Hardella thurgii (Photo Credit: Frank Bonin)

In the wild, Spotted Pond Turtles are reported to feed 

primarily on snails. Wild caught turtles from Pakistan 

voided snail opercula and undigested algae. The alga was 

believed to have been ingested incidentally (Milton 1966). 

Dias (1991) reports Geoclemys feeding on the snails, 

Lemnaea and Gyruls, and dragonfly larvae. The large 

heads, cusps and ridges in the turtle’s mouths are probably 

adaptations for crushing snails. Their occurrence in quiet 

waters with abundant aquatic vegetation is probably 

related to the fact that this vegetation supports extensive 

snail populations. 

4. Brahminy River Turtle (Hardella thurgii)

Hardella thurgii is predominantly found in shallow 

vegetation chocked lakes and ponds. This species is highly 
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by its role in cleaning the aquatic ecosystem, acting as a 

species for ‘Biological control of Pollution’.

According to Minton (1966) this species occurs northwest 

to Dera Ismail Khan and Sahiwal. This species also 

inhibits the Gangas River in India. Ghalib et al. (1976) 

reported its distribution in Sindh (Dadu, Tharparkar and 

Hyderabad Districts) and Punjab (Balloki Headwork and 

Taunsa Barrage).

This species is widely distributed in Indus River system 

of Pakistan. It is distributed from Upper Punajb to Upper 

and Middle Sindh. During the study Nilssonia gangeticus 

was recorded from Chashma, Taunsa, Guddu, Sukkar 

and Rasool Barrages, Sulemanki, Trimmu, Punjnad and 

Qadirabad Headworks and Ghazi Ghat. 

6. Peacock Soft Shell Turtle (Nilssonia hurum)

Nilssonia hurum is a species of turtle found in Nepal, 

India, Bangladesh (in the Brahmaputra and Ganges rivers) 

and Pakistan. The species is present in Indus river system 

but is reported to be rare in Pakistan. During the study it 

was recoded only from the River Chenab i.e. Trimmu and 

Punjnad Headworks. Khan and Mirza (1976) reported this 

species from Lower Sindh.   

The Indian peacock soft shell turtle utilizes rivers, lakes 

and ponds from the upper reaches of the rivers to the 

lowest while apparently avoiding the saline river mouths. 

Its ability to burrow into the mud may be associated with 

its ability to inhabit ponds and other lentic environments 

that may dry up during the dry season.

They are frequently found swimming largely in quite 

shallow water or basking on the bank. The species 

is primarily nocturnal and omnivorous; juveniles are 

observed feeding on mosquito larvae and fish, while adults 

consume snails, earthworms, prawns, fish, frogs, carrion 

and vegetation.

7. Indian Flap Shelled Turtle (Lissemys punctata)

The “Flap-shelled” name stems from the presence of 

femoral flaps that are located on the plastron. This species 

is plentiful in shallow muddy lakes and marshes where 

river connections exist. 

This species of freshwater turtle is widely distributed 

in Pakistan. Its distribution ranges from Upper Punjab 

to Upper Sindh till Guddu Barrage and Lakes in Sindh. 

During the study period it was recorded from Chashma, 

Taunsa, Guddu and Rasool Barrages, Qadirabad and 

Punjnad Headworks, Drigh, Hammal and Chotiari Lakes 

and River Soan. 

According to Minton (1966) this species occurs southward 

in the Indus Drainage to delta in Pakistan. Its records also 

come from Gangas River in India and Bangladesh. Ghalib 

et al. (1976) reported its distribution in Sindh (Dadu, 

Hyderabad, Sanghar, Sukkar and Thatta Districts) and 

Punjab (Balloki Headwork and Taunsa Barrage).

Nilssonia hurum Lissemys punctata
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8. Indian Narrow Headed Soft shell Turtle (Chitra 
indica) 

Chitra indica is mainly confined to sandy sections of the 

Indus and other large rivers. It is highly aquatic. This 

species is carnivorous in its feeding habit and occurs in 

Sindh near Thatta (Ghalib et al., 1976). This turtle is also 

known from Sutlaj and Indus River in lower and middle 

Indus Valley in Pakistan, Ganges River in India and 

Ratburi River of Thailand (Minton, 1966). 

During the current study this species of freshwater turtle 

was found widely distributed in Indus River system. Its 

range exceeded from Central Punjab to Lower Sindh. 

During the field surveys it was recorded from Taunsa, 

Guddu and Sukkar Barrages, Ghazi Ghat, Sulemanki, 

Punjnad and Qadirabad Headworks.

Chitra indica
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STATuS AND SITE SPECIFIC ABuNDANCE

Surveys were carried out in selected water bodies of Indus 

River System to assess distribution, abundance and threats 

to freshwater turtle population. A total of 3914 turtles of 

eight species were recorded during the whole field surveys. 

General surveys to study the freshwater turtle distribution, 

abundance and assessment of threats were carried out at 

Chashma, Rasool, Sukkar and Kotri Barrages, Sidhnai, 

Trimmu, Maralla, Balloki, Sulemanki, Punjnad and 

Qadirabad Headworks, Manchar, Drigh, Langh, Hammal, 

Bakhar, Chotiari and Khinjeer lakes, Ghazi Ghat, Ravi, 

Soan and Ling Rivers. 

Specific field studies were conducted at Taunsa and Guddu 

barrages and Trimmu and Punjnad Headworks. These sites 

TABlE 1: RELATIVE ABUNDANCE OF FRESHWATER TURTLES IN STUDY AREA

Study Site
Species

Pangshura 
smithii

Pangshura 
tecta

Geoclemys 
hamiltonii

Hardella 
thurjii

Nilssonia 
gangeticus

Nilssonia 
hurum

Chitra 
indica

Lissemys 
punctata

Chashma Barrage 38 - 45 - 7 - - 7

Taunsa Barrage 435 - 33 - 35 - 11 32

Guddu Barrage 476 4 1 - 45 - 13 59

Sukkar Barrage 150 6 - - 2 - 6 -

Kotri Barrage 21 14 - 3 - - - -

Maralla Headwork 33 - - - - - - -

Trimmu Headwork 477 - - - 5 3 - -

Punjnad Headwork 183 - 21 - 16 12 4 20

Sidhnai Headwork 217 - - - - - - -

Balloki Headwork 157 - - - - - - -

Sulemanki Headwork 73 - 4 - 2 - 2 -

Rasool Barrage 297 - - - 2 - - 3

Head Qadirabad 54 - - - 2 - - 8

Manchar Lake 57 - - - - - - -

Langh Lake 0 - - - - - - 24

Drigh Lake 0 - - - - - - -

Chotriari Reservior 123 45 46 - 14 - 6 45

Khinjeer Lake 83  34  26   21

Hammal Lake 48 - 75 - - - - 14

River Soan 29 - - - 12 - - 4

River Ravi 123 - - - - - - -

Korang Nallah 11 - - - - - - -

Ghazi Ghat 22 - 4 - 5 - 3 2

Total
3107 69 263 3 173 15 45 239

 3914

Relative Abundance 
(%) 79.38% 1.76% 6.72% 0.076% 4.42% 0.38% 1.15% 6.10%
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were prioritized to study the seasonal variation in turtle 

abundance and habitat requirements by the freshwater 

turtles. 

Pangshura smithii (79.38%) was the most abundant species 

distributed in the whole study area followed by Geoclemys 

hamiltonii (6.72%), Lissemys punctata (6.10%), These 

species were commonly encountered during the field 

surveys. Records for Nilssonia gangeticus (4.42%), P. 

tecta (1.76%) and Chitra indica (1.15%) were frequent 

while N. hurum (0.38%) and Hardella thurjii (0.076%) 

were rare (Table 1).

ABuNDANCE OF TuRTlES

GENERAl FIElD STuDIES 

1. Chashma Barrage

Survey was conducted in November 2009 at Chashma 

Barrage. During the survey 82 freshwater turtles belonging 

to four species of turtles i.e. Geoclemys hamiltonii 

(46.39%), P. smithi (39.17%), N. gangeticus (7.22%) and 

Lissemys punctata (7.22%) were recorded from the site 

(Table 2).

2. Sukkur Barrage

Field survey at Sukkar Barrage was conducted in May 

2010. At Sukkar Barrage 164 individuals of freshwater 

turtles belonging to four species were recorded. Pangshura 

smithii (91.46%) was the most abundant species. P. tecta 

(3.65%) and Chitra indica (3.65%) were frequently found 

at Sukkar Barrage while N. gangeticus (1.21%) was rare 

(Table 3). Huge numbers of rotting Pangshura smithii 

were recorded at the downstream of the barrage.

3. Rasool Barrage

Survey to study the freshwater turtle abundance and 

distribution at Rasool Barrage was conducted in July 

2010. A total of 297 of P. smithii (98.34%), N. gangeticus 

(4.76%) and 2 Lissymus punctata (2.85%) were recorded 

from the barrage (Table 4). 

4. Sidhnai Headwork

Survey at Sidhnai Headwork was conducted in February 

2010. During the field survey 217 individuals of Pangshura 

smithii were observed upstream (83) and downstream 

(134) of the Headwork.

5. Head Maralla

Head Maralla was studies in July 2010 and December 

2011. Pangshura smithii was the only freshwater turtle 

species recorded at Head Maralla during both the field 

surveys (Table 5).

Table 2: Abundance of Turtles Species at Chashma 
Barrage

Species Main 
River

upstream 
lakes Total Percentage

Pangshura
smithii

23 15 38 39.17%

Nilssonia 
gangeticus

4 3 7 7.22%

Geoclemys 
hamiltonii

7 38 45 46.39%

Lissemys 
punctata

2 5 7 7.22%

Total 36 61 97  

Table 3: Abundance of Freshwater Turtles at Sukkar 
Barrage

Species Down-
stream

Dadu 
Canal

Rice 
Canal

Nara 
Canal Total Percentage

Pangshura 
smithi

13 57 68 12 150 91.46%

Nilssonia 
gangeticus

- 2 - - 2 1.21%

Chitra 
indica

- 6 - - 6 3.65%

Pangshura 
tecta

- 6 - - 6 3.65%

Total 164  
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Table 4: Freshwater Turtles Abundance at Rasool 

Barrage

Species Down-
stream

up-
stream

Pond 
Area Total Percentage

Pangshura 
smithii

64 221 12 297 98.34%

Nilssonia 
gangeticus 

1 2 - 3 4.76%

Lissemys 
punctata

- 1 1 2 2.85%

Total 302

Table 5: Freshwater Turtles Abundance at Maralla 

Headwork
Survey 
Month Species upstream lake Total

Jul-10
Pangshura smithii

7 5 12

Dec-11 13 8 21

6. Head Qadirabad

Head Qadirabad was studied in July 2010. During the field 

visit three species of freshwater turtles i.e. Pangshura 

smithii (84.37%) Lissymus punctata (12.50%) and 

Nilssonia gangeticus (3.13%) were recorded at Head 

Qadirabad (Table 6). Pangshura smithii was found both up 

and downstream of the headwork. Fiftyeight individuals 

of Pangshura smithii were also recorded from fishing nets 

from the local fishermen as by-catch.

7. Balloki Headwork

Balloki Headwork was surveyed in October 2010. During 

the field survey the only species recorded at Balloki 

Headwork was Pangshura smithii. More than one hundred 

and fifty individuals of Pangshura smithii were observed 

basking downstream of the headwork.

8. Sulemanki Headwork

Abundance and distribution of freshwater turtles at 

Sulemanki Headwork was studied in October 2010.  Eighty-

one turtles belonging to four species were recorded. These 

were Pangshura smithii (90.12%), Geoclemys hamiltonii 

(4.93%), Chitra Indica (2.46%) and Nilssonia gangeticus 

(2.46%) as shown in Table 7. 

9. Kotri Barrage

Field survey to study the distribution and abundance 

of freshwater turtles at Kotri Barrage was conducted 

in March 2010. During the field visit 3 species i.e. 

Pangshura smithii, Pangshura tecta and Hardella thurjii 

were recorded. Twenty-one Brown river turtles, fourteen 

Saw Backed Turtles and three Brahiminy River Turtles 

were recorded from Kotri Barrage. Hardella thurjii was 

recorded only from Kotri Barrage during the whole field 

study at Indus River system.

10. Ghazi Ghat

Survey was conducted at Ghazi Ghat in November 2009. 

Thirty-six turtles of five species were recorded at Ghazi 

Ghat during the field survey (Table 8).

Table 7: Freshwater Turtles Abundance at Qadirabad 

Headwork
Species Down-

stream
up-

stream
lake Fish 

Farm
Total %age

Pangshura 
smithi

22 9 15 8 54 84.37%

Lissemys 
punctata

- - 1
7

8
12.50%

Nilssonia 
gangeticus

2  - - 2
3.13%

Total 64

Table 8: Freshwater Turtles Abundance at Sulemanki 

Headwork

Species Down-
stream

up-
stream Total Percentage

Pangshura 
smithii

73 - 73 90.12%

Geoclemys 
hamiltonii

 4  - 4 4.93%

Nilssonia 
gangeticus

2  - 2 2.46%

Chitra 
Indica

2 - 2 2.46%

Total 81
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Table 9: Abundance of Freshwater Turtles at Ghazi Ghat
Species River lake Total Percentage

Pangshura 
smithi 

13 9 22 61.11%

Nilssonia 
gangeticus 

3 2 5 13.89%

Geoclemys 
hamiltonii 

1 3 4 11.11%

Chitra indica 2 1 3 8.11%

Lissemys 
punctata

 2 2 5.80%

Total 36  

11. Manchar, Drigh, langh and Hammal lakes

Manchar, Drigh, Langh and Hammal Lakes were surveyed 

in January 2012. The only species of freshwater turtle 

recorded from Manchar Lake was Pangshura smithii. 

Heavy pollution load has destroyed the Manchar Lake 

habitat. Aquatic vegetation has completely disappeared 

from the site. 

One species of freshwater turtles i.e. Lissemys punctata 

was recorded from the Langh Lake. Lissemys punctata is 

very abundant in the lake environment as it supports the 

basic habitat requirements for the species.

No species of freshwater turtle came into observation at 

Drigh Lake. Water quality of the lake is highly deteriorated 

and aquatic vegetation is in putrid form.

Three species of freshwater turtles i.e. Pangshura smithii, 

Lissemys punctata and Geoclemys hamiltonii were 

recorded from the Hammal Lake. This lake provides very 

good habitat for the Geoclemys hamiltonii. Pangshura 

smithii was the most abundant species at Hammal Lake 

followed by Geoclemys hamiltonii and Lissemys punctata. 

Details are given in table 9.

12. Chotiari Reservoir and khinjeer lake

Both the Chotiari Reservoir and Khinjeer Lake were 

studied in February 2012. At Chotiari Reservoir 6 species 

of freshwater turtles were recorded. These are Pangshura 

smithii, Lissemys punctata, Geoclemys hamiltonii, 

Pangshura tecta, Nilssonia gangeticus and Chitra indica. 

Pangshura smithii, Lissemys punctata and Geoclemys 

hamiltonii were very common and abundant in Chotiari 

Wetland Complex while records for Nilssonia gangeticus 

and Chitra indica were rare. Chotiari Wetland Complex 

favours a very typical habitat for the Lissemys punctata 

and Geoclemys hamiltonii.

Four species of turtles i.e. Pangshura smithii, Lissemys 

punctata, Geoclemys hamiltonii and Nilssonia gangeticus 

were recorded from the Khinjeer Lake. Khinjeer Lake 

provides very favorable habitat for the Geoclemys 

hamiltonii (Table 9).

13. River Ravi

River Ravi was surveyed in April 2011 to study the 

distribution of freshwater turtles in the main river body. 

From the entrance point to Lahore and onwards, as much 

as 1,307.08 tons hazardous and untreated waste, mostly 

industrial, is going into the Ravi on daily basis, making 

it poisonous. Only one species of turtles i.e. Pangshura 

smithii was recorded from River Ravi.

Table 10: Abundance of Freshwater Turtles at Manchar, Drigh, Langh Hammal, Chotiari and Khinjeer Lakes

Species
Sites

Manchar Drigh langh Hammal Choriari Khinjeer
Pangshura smithii 57 (100%) - - 48 (35%) 123 (38.67%) 83 (50.6%)

Nilssonia gangeticus - - - - 14 (4.40%) 26 (15.85%)

Geoclemys hamiltonii - - - 75 (54.75%) 46 (14.46%) 34 (20.73%)

Chitra indica - - - - 6 (1.88%) -

Pangshura tecta - - - - 45 (14.15%) -

Lissemys punctata - - 24 (100%) 14 (10.21%) 84 26.41%) 21 (12.80%)

Total 57 - 24 137 318 164
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14. River Soan, korang Nallah and Associated Streams

River Soan, Korang Nallah and associated streams 

including the Rawal Lake were surveyed for freshwater 

turtles in July 2011. Three species of turtles were recorded 

from the River Soan i.e. Pangshura smithii, Lissemys 

punctata and Nilssonia gangeticus. Only one species of 

freshwater turtles i.e. Pangshura smithii was recorded 

from Rawal Lake and Korang Nallah. River Soan, Korang 

Nallah are small streams and don’t have favorable habitat 

for the freshwater turtles.

SPECIFIC FIElD STuDIES

1. Taunsa Barrage

Three surveys were conducted at Taunsa Barrage during 

the study period i.e. November 2009, April 2011 and 

September 2011 for freshwater turtle abundance.  

During field visit of November 2009 and September 2011, 

five species of freshwater turtles were recorded at Taunsa 

Barrage i.e. Pangshura smithii, Geoclemys hamiltonii, 

Lissemys punctata, Chitra indica and Nilssonia gangeticus. 

Three species of turtles i.e. Pangshura smithii, Geoclemys 

hamiltonii and Nilssonia gangeticus were recorded in 

April 2011. High water velocity in canals and drying up of 

the upstream attached pond area were the main causes for 

low species count during April 2011.

Pangshura smithii was the most abundant species 

recorded at the Taunsa barrage. The species was observed 

at downstream of the barrage, ponds, D.G. Khan Canal 

and T.P. Link Canal. Geoclemys hamiltonii, Nilssonia 

gangeticus, Lissemys punctata were observed downstream 

and in seepage canal. Chitra indica was recorded only in 

D.G. Khan Canal. Table 10 shows the abundance data of 

Taunsa Barrage surveys.

2. Guddu Barrage

Three surveys were conducted at Guudu barrage to study 

the freshwater turtle’s population dynamics, abundance 

and threats. These surveys were carried out in May 2010, 

April 2011 and September 2011.

During May 2010, six species of freshwater turtles were 

recorded at Guddu Barrage. These were Pangshura 

smithii, Lissemys punctata, Nilssonia gangeticus, Chitra 

indica, P. tecta and Geoclemys hamiltonii. Except K. tecta 

and Geoclemys hamiltonii, rests of the species were also 

recorded in April 2011. During September 2011, only 

one species of freshwater turtle viz. Pangshura smithii 

was recorded at Guddu Barrage. High flood intensity and 

turbidity prevented the sighting of freshwater turtles at the 

study site during the season. See table 11 for details. 

During May 2010 survey more than 500 dead turtles were 

also recoded from the Desert Pet Feeder of the Barrage. 

Reason of such mass mortality of freshwater turtles is 

thought to be the chemical poisoning of water body to 

maximize fish catch. Moreover, body parts of slaughtered 

soft shell turtles were also recorded from the upstream 

of the barrage. Twenty one dead specimen of Lissemys 

punctata were observed upstream as well. In April 2010, 

120 dead samples of P. smithii and 20 dead samples of 

Lissemys punctata were also recorded downstream of the 

barrage while 15 dead samples of P. smithii were recorded 

from the Desert Pet Feeder.

3. Head Punjnad

Three surveys were conducted at Punjnad Headwork in 

November 2009, April 2011 and September 2011 to study 

the abundance and distribution of freshwater turtles (Table 

12).

During field visit of November 2009, ninetyseven 

specimens of six species were recorded at Head Punjnad. 

The species were Pangshura smithi, Pangshura tecta, 

Nilssonia hurum, Nilssonia gangaticus, Geoclemys 

hamiltonii and Lissymus punctata. But only four Species 

of Freshwater turtles i.e. Pangshura smithii, Geoclemys 

hamiltonii, Nilssonia gangeticus and Lissemys punctata 

were recorded from the Punjnad Headworks during April 

2011. During field visit in September 2011, two species 

of Freshwater turtles i.e. Pangshura smithii, and Lissemys 

punctata were recorded from the Punjnad Headwork. 

Pangshura smithii was the most abundant species 

recorded as it was found in all the canals and downstream 
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of the headwork. Geoclemys hamiltonii and Aspideretes 

gangeticus were observed downstream of the Punjnad 

headwok while Lissemys punctata was recorded at the 

Punjnad Canal. 

Twentyfive dead individuals of Pangshura smithii, three 
of Geoclemys hamiltonii and one of Nilssonia gangeticus 

were also recorded at the downstream of the headwork 
during April 2010 (Table 12).

4. Trimmu Headwork

Three surveys were conducted at Trimmu Headwork in 

February 2010, October 2010 and December 2011. During 

the field visit of February 2010, two species of freshwater 

turtles i.e. Pangshura smithii (98.5%) and Nilssonia hurum 

(1.5%) were recorded.  A total of 207 individuals of P. 

smithii were observed. In Rangpur Canal low number of P. 

smithii was observed compared to the downstream of the 

headwork. No freshwater turtles were observed in Trimmu 

Sidhnai Canal and Haveli Link Canal.

During the field visit of October 2010, Pangshura 

smithii and Nilssonia gangeticus were recorded from the 

Trimmu Headwork. P. smithii was highly abundant at 

the downstream and in Ranjpur Canal while Nilssonia 

gangeticus was recorded from the Rangpur Canal only. No 

turtles were observed from Haveli Link Canal and TS Link 

Canal and upstream of the headwork.

During the field survey of December 2011, cold and 

windy weather prevailed and only one species, Pangshura 

smithii, was seen downstream of the Trimmu Headwork 

(Table 13). 
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THREATS TO FRESHWATER TuRTlES

More than 40% of the plan et’s fresh wa ter tur tle spe cies are 

threat ened with ex tinc tion, mak ing them among the most 

threat ened groups of an i mals. Their de cline is an indi ca-

tor that the fresh wa ter ecosys tems that mil lions of peo ple 

rely on for ir riga t ion, food and water are be ing da m aged 

in a man ner that could have dire con se quenc es for peo ple 

and tur tles alike. The key prob lems these an i mals are fac-

ing are changes in their hab i tats - in par tic u lar be cause of 

the da m ming of the riv ers - on top of hunt ing for food and 

a very luc ra tive trade in rare tur tles as pets. A summary 

of threats faced by freshwater turtles in Punjab and Sindh 

Provinces of Pakistan are given below;

in cleaning the aquatic ecosystem, acting as a species for 

biological control of pollution. 

Tortoises and freshwater turtles fulfill important roles 

in freshwater ecosystems and feature prominently in 

human culture but environmental destruction and people’s 

insatiable appetite have put these creatures at risk. The 

foremost threat to freshwater turtles especially the soft 

shelled turtles is illegal and uncontrolled hunting for 

(a). Illegal hunting for trade

The benefits of the turtle, both economic and biological 

are a matter of consideration. The former involves the 

extensive commercial exploitation of the species for 

various uses such as protein-rich food and medicines and 

the latter includes those benefits man derives from its role 
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export. Pakistani local entrepreneurs in northern Punjab 

realized the export value of freshwater turtles in the early 

1990’s when workers of South Korean company ‘Daewoo’ 

came there to build a six-lane highway (Zuberi, 2007). 

Freshwater turtles are hunted at all sites studied in Indus 

river system for trade and livelihood. There is high demand 

of freshwater turtle meat in international markets of China, 

Japan and some other countries of Southeast Asia. This 

has resulted in high level of trans-boundary trade. Two 

main types of trade in turtles occur in Asia. One is a high-

volume, commodity-type trade in whole live turtles or 

turtle parts for consumption while the other is the pet trade. 
In trade local fisherman and some nomad communities 

are involved. It was also observed that a single turtle 

weighting 3 to 4kg was sold merely for 300 to 400 rupees 

to the illegal business mafia. A medium sized freshwater 

adult turtle yields approximately 500gm of meat, 300gm 

of carapace and other body parts and 200gm of plastron.  

A number of people living in the riverine belts hunt the 

turtles from the wild and supply them to some traders in 

Lahore and Karachi which are the exit points.

There is a market chain for the illegal turtle business. 

Turtles are sold to turtle business teams through the 

local agents. Undoubtedly there is a connection between 

livelihood of local people and this trade. Noureen (2007) 

reported that almost all the main dealers involved in turtle 

business belong to Lahore, which is the gateway for export 

to China. 

Freshwater turtles are caught with a variety of gears 

including floating hooks, harpoons and baits. Poultry 

intestines are usually used with the fishing gears. As most 

of the economically important species are carnivorous, 

they are easily lured to the intestines. 

Various body parts of the freshwater turtles have become 

‘hot export items’. Fishermen in Sindh and Punjab are 

found illegally hunting turtles and in some cases, a turtle 

is killed for a mere payment of 2 to 4 US dollars. The bulk 

of turtle exports, worth millions of dollars, are destined 

for Thailand, Singapore, Hong Kong, South Korea, China 

and Taiwan where the soft shells and chest pellicles of the 

turtles are used in the manufacture of Traditional Chinese 

Medicines. The practitioners of these medicines believe 

that the turtle shells are highly effective for purifying 

blood and curing many diseases (Khaskheli, 2008).

Local communities like Kail residing along the Chashma 

Barrage, Mirbhar along the Manchar Lake and Bhagri 

along the Kotri Barrage are known to eat turtle meat. 

These communities hunt the freshwater turtles for meat 

but growing international demand has accelerated the 

exploitation of the resource.

Legal measures placed in the way of illegal hunting have 

proven largely ineffective so far. It is observed that in 

Sindh fishermen are involved in turtle hunting while in 

Punjab vagrant groups have been found engaged in the 

activity.

Bait and wait
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Hunting of turtles for sustenance might have a less 

impact, but the growing demand in turtle plastron in 

China for making gelatin has up scaled the hunting to an 

unsustainable level. The high income from turtle plastron 

has attracted other communities to this trade, those who 

were not traditionally engaged in hunting turtles. The 

international illegal trade in chelonians has additionally 

enhanced the problem and has been implicated as the 

major conservation threat for most species of Asian turtles 

(van Dijk et al., 2000).

Ruthless Hunting of Freshwater Turtles

(b) Habitat Destruction

Although habitat destruction or modification and the 

introduction of invasive species are generally considered 

to be among the most important threats to biodiversity, 

recently considerable attention is focused on the ways in 

which human disturbance alters the behavior of imperiled 

taxa and such alteration leads to reduced population sizes 

(Frid and Dill, 2000).  

Tortoises and freshwater turtles do not necessarily need 

to live in wilderness areas unaffected by human impacts.  

Many species are quite tolerant of moderate human habitat 

alteration and some actually thrive in man-made habitats 

such as irrigation and storm water canals, traditional 

small-scale field and cropland systems, parks and other 

recreational lands. In contrast, some turtle species are 

specific in their ecological requirements and are restricted 

to particular habitat types that are impacted or destroyed 

because the soil and other conditions are perfect for a 

particular type of agriculture (Van Dijk, 2010).

Developments and alteration of aquatic ecosystem by 

construction of dams and reservoirs, canalization and land-
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use development and anthropogenic activities have resulted 

in change of water quality, habitat structure, flow regime 

and biotic interactions causing pollution of rivers. These 

factors ultimately have negative impacts on structure and 

function of aquatic ecosystem (Nilsson and Malm, 2002). 

Urbanized aquatic habitats are suffering from reduction in 

aquatic vegetation and degradation of appropriate basking 

sites. Suitable terrestrial habitats for nesting, hibernating 

and aestivating are becoming scarce. Boating activities 

also have negative impacts on basking behavior. A solitary 

basking turtle may not be aware of nearby potential threats. 

When basking in groups, the stimulus of an individual 

dropping into the water often causes the others to abandon 

their basking activity. Boating activity also have negative 

impacts on turtle nesting behavior.

Fragmentation and habitat loss caused by increasing 
human activity play a leading role in the reduction of 
biodiversity and increase the extinction rate of many 
species. Interaction with humans is particularly detrimental 

to long-lived organisms such as turtles, whereby sexual 

maturity is delayed and the already low reproduction is 

further compromised (Ghislaine and Clobert, 1997).

Urbanization is a major factor resulting in the decline of 

species. Many habitats fragment in urban areas are not 

large enough to support populations of some species. 

Urban areas are also associated with increased threats such 

as mortality from dogs, cats and wildlife-vehicle collisions. 

Feral pigs are also known to cause major disturbance to 

wetland habitats that are frequented by freshwater turtles. 

Feral pigs change the aquatic macrophyte communities. 

The destruction of macrophyte communities significantly 

affects the wetland water clarity and causes prolonged 

anoxia and pH imbalances. The combined effects of 

vegetation destruction and the subsequent excretion of pig 

wastes also result in high nutrient enrichment (Raymonde 

et al., 1997).

Destruction and deterioration of habitats due to conversion 

of natural wetlands for agricultural and industrial uses, 

and lake and river bank alterations for flood and erosion 

controls, are recognized as threats to the world’s freshwater 

turtle populations. Their de cline is an in di ca tor that the 

fresh wa ter ecosys tems that mil lions of peo ple rely on for 

ir riga t ion, food and wa ter are be ing da m aged in a man ner 

that could have dire con se quenc es for peo ple and tur tles 

alike (Bodie, 2001).

(c) Fishing Operations

Traps and nets set to harvest fish in large rivers or reservoirs 

may incidentally catch and drown turtles. Mortality through 

drowning in commercial fishing gear like nets and traps, 

and intentional killing of turtles caught in commercial or 

recreational fisheries, because they are perceived as fish 

predators or competitors, remains rampant in many parts 

of the world (Fratto et al., 2008). During fishing operations 

netted animals are either killed or left in nets where their 

lives are at high risk. Bait fishing also results in turtle 

mortality as turtles are lured to the baits. Once captured 

death is certain. 

Pieces of fishing nets, worn out are also discarded in river 

bodies. These floating nets act as traps and many turtles are 

entangled in these nets and ultimately die.

Trapped in Fishing Nets
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(d) Closure of Canals

De-siltation and closure of canals lead to mortalities of 

freshwater turtles. During de-silting of canals hibernating 

turtles are either killed or shifted with silt to other places 

where their lives are at risk. Scarcity of water threatens 

the turtle population. Running water maintains body 

temperature of turtles. Turtles face severe cold condition 

due to unavailability of water and shortage of food which 

is harmful to turtles when canals are closed. 

(e) Wildlife -vehicle Collisions

Roads are increasingly recognized as a widespread 

ecological threat and road mortality has been shown to 

have significant effects on certain wildlife populations. 

Highway traffic also affects the survival of turtles and 

other small vertebrates because it raises the mortality rate 

and restrict movement between populations or population 

fragments (Forman and Alexander, 1998). 

Turtles are regularly killed by vehicles while traveling, 

potentially influencing the size and structure of 

populations. Turtles undertake terrestrial migrations for 

many reasons but adult female freshwater turtles make 

nesting and females may also be attracted to road shoulders 

and embankments as nesting habitat. For many terrestrial 

species, the sex-associated size of an individual’s home 

range may determine its relative vulnerability to vehicular 

road mortality (Marchand & Litvaitis, 2004; Steen and 

Gibbs 2004; Aresco, 2005). 

(f) Floods

Discrete events like floods remove organisms from their 

natural habitat and create conditions for decolonization. A 

flood event is a multivariate event that can be characterized 

by the flood characteristics peak-discharge, duration and 

volume. Local and immediate consequences of such 

events are necessarily negative for the affected biological 

assemblages. The wider consequences for species diversity 

and abundance, however, are uncertain (Connell, 1978).

In addition to direct mortality and habitat change, severe 

disturbances may affect the quality and quantity of 

resources available to survivors, perhaps for an extended 

period of time.  Scarcity of prey, a decrease in prey quality 

could result in the diversion of energy from growth to 

reproduction, especially in ectotherms where there is 

often a direct correlation between resource availability 

Canal Closure, Desiltation and Resulting Mortalities

Victim of Road mortality
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and fecundity. Conversely, individuals could grow faster 

or become larger if resources increase post-disturbance. 

A change in post-disturbance growth rates could alter 

the timing of maturity in animals dependent on reaching 

a requisite size for the onset of maturation, thus altering 

population structure, demography and recovery potential 

(Muscik, 1999).

Freshwater turtle populations are threatened by river 

alterations in urban and rural landscapes. Overall, river 

alteration incurred severe population decline, demographic 

changes in populations, and deterioration of microhabitat. 

Environmental change causes successional alterations in 

faunal distribution and abundance and species response to 

changes in environmental factors (Travis et al., 2008). 

Extreme flooding events cause the alteration of habitat. 

These altered sites may not be suitable for hibernation. 

Vegetation on the riverbank and in shallow portions of the 

riverbed is utilized for hibernation and basking or resting 

sites, but altered sites had no vegetation. Because turtles 

hide in the stream bed during hibernation, soft substrates 

such as mud or silt are essential to provide suitable over- 

wintering sites.

(g) Chemical Poisoning

Currently a new threat has emerged resulting in the mass 

mortality of aquatic fauna including the freshwater turtles 

i.e. use of poisonous chemicals to maximize the catches. 

Greedy fishermen, in order to boost their catch, throw 

some poisonous chemical in the water that immediately 

kills the fish along with other aquatic life. The dead fish 

immediately start floating on the surface of water. This 

practice has adversely affected the freshwater turtle 

population as it is resulting in high turtle mortality. 

The illegal practice of using hazardous chemicals and 

dynamite blasting to catch fish has still been continued 

in the outskirts of Islamabad in River Soan and Korang 

Nallah. This practice is also very common in main rivers. 

Sukkar Barrage has been the victim of this incident in 

March 2010 where hundreds of turtles were washed ashore 

when poison was poured to maximize the fish catch. 

Guddu Barrage also suffered from such an incident in 

2010, when some toxic matterial was poured in Desert Pet 

Feeder in order to maximize the fish catch. This activity 

resulted in mass mortality of freshwater turtles along with 

other aquatic fauna. During the particular field survey in 

May 2010, more than 500 dead turtles were recorded from 

the Deseert Pet Feeder in transect of 1 kilometer.

(h) Pollution

In addition to extreme habitat alteration, urban waterways 

are inundated with anthropogenic contaminants from 

sources including wet weather surface runoff and industrial 

and sewage discharges. Pollutants can impact all systems 

of the body with potentially severe effects on reproduction 

and survival that can result in population decline. Turtles 

are particularly susceptible to anthropogenic contaminants 

due to their intimate contact with the aquatic environment, 

an often high trophic level, their ability to accumulate 

toxins and their longevity. For almost all contaminants, 

the degree of accumulation in and effect on reptile 

species is unknown. Sublethal effects in field situations 

are particularly poorly studied and have never been 

documented (Carol, 2009).

Pesticides and related chemicals destroy the delicate 

balance between species that characterizes a functioning 

ecosystem. Pesticides produce many physiological 

and biochemical changes in freshwater organisms by 

influencing the activities of several enzymes. Alterations 

in the chemical composition of the natural aquatic 

environment usually affect behavioral and physiological 

systems of the inhabitants.

The pesticides and related chemicals originating from 

human activity or agricultural farming are discharged 

directly or indirectly into the nearby waters. The presence 

of these chemicals in the environment has become a global 

issue. Field studies have shown that the reproduction, 

growth and development of wildlife species, including 

invertebrates, amphibians, reptiles, fish, birds and mammals 

may have been impacted by chemicals that interact with 

the endocrine system. Pesticides at low concentrations 

may act as blockers of sex hormones, causing abnormal 

sexual development, abnormal sex ratios, and unusual 

mating behavior. Pesticides can also interfere with other 

hormonal processes, such as thyroid and its influence on 

bone development (Ewing, 1999).
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Snapping turtle eggs from the Great Lakes (North America) 

contain high concentrations of fat-soluble contaminants 

which are absorbed while food is being digested. These 

include polychlorinated biphenyls, dioxins, furans and 

organochlorine pesticides. Abnormal development, such 

as incidence of unhatched eggs or deformed animals, 

occurs at the highest rates in the sites which are the most 

contaminated (Shirose and Gendron, 1995). 

(i) Climate Change and Turtles

Climate change is a widely accepted concept that 

will greatly affect the spatial and seasonal patterns 

of temperature and rainfall of areas where turtles 

occur. Climate change has the potential to affect turtle 

populations significantly. At a particular site, population 

numbers may increase or decrease depending on habitat 

and ecological developments, while turtle population 

structure may change as a consequence of environmental 

sex determination (ESD); ESD is a characteristic of many 

turtle species, by which eggs incubating at relatively warm 

temperatures develop into female turtle hatchlings, while 

relatively cool eggs yield male turtles (Van Dijk, 2010). 

At a spatial scale, climate change may make some areas no 

longer inhabitable to particular turtle species, while other 

areas may become suitable as turtle habitat; over time, turtle 

species’ distribution ranges may expand, contract or shift. 

Such distribution changes are known for some species after 

the last ice age, and modeling and predicting future ranges 

of various turtle species under different climate change 

scenarios will not only be scientifically interesting, but is 

also of great significance when designing connectivity into 

networks of protected areas. Climate modeling studies for 

turtle distribution are of particular interest for the United 

States, Mexico and southern Africa, but are also desirable 

for Asia, Australia and at global level.
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Mass Mortality of Freshwater Turtles at Guddu Barrage from poisonous 

chemicals in May 2010
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CONSERvATION ISSuES AND MEASuRES

In February 2011, the IUCN/SSC Tortoise and Freshwater 

Turtle Specialist Group published a report about the top 

25 species of turtles most likely to become extinct, with 

a further 40 species at very high risk of becoming extinct. 

This list excludes sea turtles; however both the leatherback 

and the Kemp’s ridley would make the top 25 list. The 

report is due to be updated in four years time following 

the evolution of the list. Between 48 to 54% of all 328 

of their species considered threatened, turtles and tortoises 

are at a much higher risk of extinction than many other 

vertebrates. Of the 263 species of freshwater and terrestrial 

turtles, 117 species are considered threatened, 73 are either 

endangered or critically endangered and 1 is extinct. 

Of the 58 species belonging to the Testudinidae family, 

33 species are threatened, 18 are either endangered or 

critically endangered, 1 is extinct in the wild and 7 species 

are extinct. Asian species are the most endangered, closely 

followed by the five endemic species from Madagascar. 

Turtles face many threats, including habitat destruction, 

harvesting for consumption and pet trade. The high 

extinction risk for Asian species is primarily due to the 

long-term unsustainable exploitation of turtles and tortoises 

for consumption and traditional Chinese medicine, and 

to a lesser extent for the international pet trade (Turtle 

Conservation Coalition, 2011).

Efforts have been made by Chinese entrepreneurs to 

satisfy increasing demand for turtle meat as gourmet 

food and traditional medicine with farmed turtles, instead 

of wild-caught ones.  Nonetheless, wild turtles continue 

to be caught and sent to market in large number (as well 

as to turtle farms, to be used as breeding stock), resulting 

in a situation described by conservationists as “the Asian 

turtle crisis”. In the words of the biologist George Amato, 

“the amount and the volume of captured turtles vacuumed 

up entire species from areas in Southeast Asia”, even 

as biologists still do not know how many distinct turtle 

species live in the region. About 75% of Asia’s 90 tortoise 

and freshwater turtle species are estimated to have become 

threatened (Turtle Conservation Coalition, 2011).

In recent years, there has been a high-profile trade in turtles 

known or thought to represent new species. Such animals, 

usually known only from very few individuals, fetch prices 

of several hundred to several thousand US dollars per 

animal. It has generally been assumed that this high-end 

pet trade in potentially new species was a matter of traders’ 

agents picking out unusual animals from large shipments 

of food turtles. There are, however, indications that traders 

also send agents to remote source areas to purchase rare 

turtles from the local villagers. This not only causes the 

depletion of the target species but also other chelonian 

species as the locals often cannot tell the turtle species 

apart. Once the links are established, the trade continues 

until yet another source area has been vacuumed of its 

turtles (Rhodin et al., 2011).

The paucity of trade data, natural history data and 

particularly long-term status data makes it difficult to 

judge the effects of trade on native turtle populations. It is 

clear, though, that trade is at least a contributing factor in 

the decline of most species and in many cases it is the main 

cause (Asian Turtle Trade Working Group, 1999). 

Priority Steps for Turtle Conservation

Improved enforcement of existing and updated legislation 

is a key component to conserve freshwater turtles in 

the country. The ultimate goal “the survival of secure 

populations of turtle species in their natural habitats” 

is to be achieved. A variety of proposals and topics for 

consideration are listed below.

1. Development of Database 

The necessity to survey the distribution, monitor the 

status of turtle species and study their ecology in natural 

habitat throughout the country is a desired step. Survey 

work inside protected areas is also of particular concern as 

these areas generally offer some reprieve from collection 

for subsistence and trade. Surveys of species coexisting 

with humans in stable agricultural landscapes or man-

made water bodies are also useful to identify species 
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with adequate populations and thus of lesser conservation 

concern. 

Nation wide data regarding the population status and 

ecology of freshwater turtles is an essential component 

for the species management and recovery programs. As 

the conservation plans for the species either in situ or ex 

situ directly depend upon the field study, conservation 

programs require knowledge of the species’ native 

distributions, habitats and basic ecology.

Much of this survey work can be best carried out by 

Provincial Wildlife Departments in collaboration with 

other line agencies i.e. ZSP, WWF Pakistan and PMNH. 

International organizations can also play a significant 

role by providing training and expert skills as well as by 

contributing literature, equipment and other resources and 

establishing and maintaining a communication network.

2. State of legislation and Enforcement

At present, all the provinces have wildlife laws and 

legislation that provide protection to freshwater turtle 

species. In addition, being the signatory to the Convention 

on International Trade in Endangered Species of Wild 

Fauna and Flora (CITES), the provisions should be 

implemented through national legislation. Overall, the 

scope and extent of the existing laws is adequate to protect 

most turtle species.

In contrast, enforcement of existing legislation and 

regulations is insufficient. The inability of customs officers, 

wildlife enforcement agency staff and others to identify 

turtle species with any accuracy is a serious obstruction 

to effective enforcement. Without being able to identify 

animals in trade, it is nearly impossible to determine 

which species are traded legally and which are illegal. 

This problem is exploited by traders, who intentionally 

misidentify and make false declarations of the contents of 

shipments. Key recommendations for improvement of the 

legal protection of turtles and control of the turtle trade are:

 Increased enforcement of existing legislation and 

regulations

 Provision of turtle identification materials to staff 

dealing with enforcement of wildlife laws

 Training of customs, law enforcement and wildlife 

conservation personnel

 Review and, where necessary, clarification and 

improvement of national legislation

3. Capacity Building

Capacity building is obviously essential if enforcement 

is to be improved. Providing additional resources such as 

staff, office and equipment facilities and improved funding 

for work outside the office are primarily the responsibility 

of the respective governments. Organizations have an 

important role in organizing and providing training, 

preparing and distributing identification materials, and 

giving other practical assistance.

The existing mechanisms to impose fines and other 

penalties on individuals, companies and organizations, 

who breach laws and regulations should be improved. A 

proportion of the fines resulting from confiscations and 

prosecutions should be transferred directly to the budget 

of the specific enforcement agencies, which would provide 

a very effective incentive for improved enforcement. If 

there is a shortage of funds to hire the necessary staff and 

provide the facilities needed to enforce the legislation and 

regulations, a tax on the cross-border trade of fauna and flora 

can be imposed to supplement funding for the enforcement 

authorities. Enforcement training for the wildlife trade 

can also be incorporated in general wildlife enforcement 

programs. The importance of turtle conservation as a 

priority for enforcement should be emphasized in training 

programs and general awareness development. 

4. Wildlife Trade Monitoring

There is an urgent need for data on turtle trade. Information 

is needed on species and volumes of turtles shipped through 

various sources. Equally important is knowledge of the use 

of turtle parts and products, the places of manufacture and 

trade routes, and the volumes traded. It would probably 

be most effective if a single organization coordinates the 

compilation and analysis of the trade data collected. 

At the same time, status surveys of native populations by 

field scientists, NGOs and other conservation groups are 
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recommended, as are studies of the biology of the species. 

All these are essential components towards identifying 

trends in the trade and the impacts of trade on species.

5. Habitat Conservation

Habitat destruction and drainage of wetlands for agricultural 

purposes and use of pesticides have detrimental effects 

on the wildlife resources. Constructions in core habitat 

areas lead to reduction of appropriate nesting and basking 

sites for the turtles. Agriculture near the river banks is 

also a common practice leading to the same effect. Good 

agricultural practices are desired to protect the freshwater 

fauna in general and turtles in particular.

Turtle mortality during the fishing operations is a 

common phenomenon. Many fishermen also consider the 

turtle’s enemies to fish and kill them. Awareness must be 

raised among this group of people to conserve the turtle 

population and it must also be legally binding for the 

fishermen to safely release the turtle by-catch. An overview 

of mitigation measures and fishing gear modifications 

that have been developed in different fisheries is highly 

desirable, as is a mechanism to distribute this knowledge 

to fishery operators and regulators, and establishment of a 

communication forum where experiences and ideas can be 

exchanged and deliberations made.

During the canals auction and desiltation, mass mortalities 

of freshwater turtles occur. Hibernating animals are either 

killed during the desiltation or shifted to other places where 

required habitat doesnot exist resulting in death. Measures 

should be taken to release the turtles into main river bodies 

during the auction of canals.

Strict legal measures should be taken to control the 

chemical poisoning and dynamiting of water bodies to 

maximize the fish catch and this practice should be highly 

discouraged. 

6. Commercial Farming

Commercial farming of freshwater turtles for export as 

food, pet and for religious purposes is well established and 

represents a large proportion of the regional and global 

trade in turtles. While farming is an economic activity 

undertaken for financial gain and is often a closed-cycle 

production process, it is not without effects on native 

turtle populations. Farming of species within their native 

range is likely to create pressure on natural populations as 

additional founder stock is collected. Farming non-native 

species carries the inherent risk of escape and establishment 

as invasive species. 

On the positive side, a substantial and reliable supply of 

farmed turtles is likely to keep market prices stable and 

may thus lead to a correspondingly stable maximum price 

for wild-collected turtles, which will likely be higher than 

for farmed turtles. In addition, the possibility exists that 

organized turtle farmers would push for a ban on trade 

in wild-caught turtles or in worse way it may also lead 

to a very severe stress on natural turtle population. Close 

monitoring of trade for farmed turtles can overcome this 

issue.

A good example of farming comes from Chinese Soft-

shelled Turtles which has grown rapidly in recent years 

and is well enough developed that it could obviate the need 

for mass collection of soft shells from nature. Red-eared 

Sliders Trachemys scripta, native to the United States but 

now with established populations in Asia, are similarly 

farmed in large numbers, and animals could be raised to 

supply the food trade and the demand for turtle bone as 

traditional Chinese medicines ingredient. 

7. Conservation Breeding and Genetic implications

Given that current levels of trade directly threaten a number 

of turtle species with extinction in their natural range, it 

is essential that species recovery programs be formulated. 

Such programs are likely to involve both in situ and ex situ 

conservation breeding efforts. This requires the nationwide 

data on species status, ecology and genetics. Anthropogenic 

effects can exacerbate loss of genetic diversity owing to 

increased habitat fragmentation and diminished population 

size. Genetic approaches can be used to detect and monitor 

these effects at various temporal and spatial scales.

Understanding historical and contemporary evolutionary 

processes, at scales ranging from an individual to an entire 

landscape, provides valuable knowledge for development 
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of short-term and long-term conservation plans. 

Conservation priorities can be identified and program 

success can be monitored using molecular methodologies. 

Aspects of turtle biology and mating systems that are 

exceedingly difficult or impossible to ascertain from 

field studies can be illuminated using genetic markers. 

Further, molecular methods are an emerging crime 

investigation tool for monitoring the turtle trade. Despite 

these applications and the inherent importance of genetic 

diversity to long-term viability of turtle populations, there 

is a general paucity of such genetic studies on freshwater 

turtles and tortoises (Fitzsimmons and Hart, 2007).

Due to lack of studies, there is a limited repertoire 

of molecular markers currently available for turtle 

geneticists (Engstrom et al., 2007). With the ongoing 

genomic revolution, the number of available markers, 

their information content, and range of applications for 

chelonian conservation will greatly increase. For example, 

new genomic approaches offer exciting possibilities to 

investigate whether variation within specific gene regions 

can be tied to phenotypic or other traits that are tied to 

probabilities of survival or reproductive success. Emerging 

technologies hold great promise to link increasingly 

assessable modern technology to fundamental problems in 

turtle biology and conservation.

Other technological advancements will enhance efficiency 

of DNA fingerprinting technologies and enable high 

through put analyses, such as SNPs (single nucleotide 

polymorphisms) and microarrays (McGaugh et al., 2007).

8. Confiscated Turtles

Practical difficulties result from confiscation of live turtles. 

Necessary facilities and resources to house and care for 

the animals are also needed. The eventual destiny of such 

animals should be decided with reference to the IUCN 

Draft Guidelines on Placement of Confiscated Animals. 

Confiscated animals may also contribute to conservation 

breeding programs. The IUCN Guidelines for Re-

introduction should be applied if turtles are repatriated to 

their country of origin, particularly if return to the wild is 

anticipated. It is reasonable to insist that those responsible 

for illegal or inappropriate shipments will cover the costs 

of efforts to solve these problems (IUCN, 2002).

Clarification of Legislation Enforcement is hampered 

by overlapping, competing or undefined responsibilities 

of different government authorities. Such overlapping 

authorities may involve species conservation and protected 

areas management divisions of forestry departments, 

aquaculture and fisheries departments, veterinary health 

departments, coastal management authorities and security 

forces. 

Certain authorities may be assigned specific jurisdiction 

over certain species, while another authority is responsible 

for its habitat management and yet another authority 

has exclusive control over trade in the species. In many 

countries, the specific details may not be spelled out in 

law, leading to different interpretations of authority. Where 

such complications exist, review of national legislation is 

urgently recommended to clarify the precise duties and 

responsibilities of various authorities, and procedures 

should be developed to increase cooperation between these 

authorities (IUCN, 2002).

9. Review of CITES listing 

Review of freshwater turtle species status on Appendices 

I or II of the Convention on International Trade in 

Endangered Species of Fauna and Flora (CITES) and 

IUCN Red Data List (2005) is an action to be considered. 

The justification of review for turtle species in CITES 

Appendix is based on the criteria of trade shifts in the 

region. Given the history of the turtle food trade and the 

continuing demand for turtles for consumption, by listing 

Non-CITES turtles (Herdella thurgii) in at least CITES 

Appendix II. Every traded turtle needs to be accompanied 

by appropriate documentation and it becomes much easier 

for the authorities of both source and consumer countries 

to insist on the required documents.

CITES listing of all turtles will not solve the turtle trade 

problem on its own. It will, however, result in a much more 

straightforward situation for inspection and enforcement 

authorities: if you are trading turtles, you would need to 

show documents. Identification of Appendix-I species 
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in commercial trade is much more likely when every 

shipment of turtles is documented and inspected.

10. Community Awareness 

Public awareness and education are important tools in 

any long-term conservation strategy. Culturally and 

emotionally, unsustainable trade leads to the loss of a 

group of species from peoples’ daily lives, customs and 

conceptual world, thus leaving a poorer world for their 

children.

Financially, short-term exploitation of a limited resource 

with very slow recovery is inappropriate, particularly 

since local collectors gain very little financial benefit from 

selling off their resources and compromise their options 

for sustainable developments like eco-tourism or perhaps 

wildlife ranching. 

Ecologically, the role of Asian turtles is almost unknown, 

and it will be close to impossible to ever obtain that 

knowledge or restore this role once a species has disappeared 

from the wild. Turtles can serve as a focal point in general 

conservation awareness programs. Conservation can be 

presented on television and integrated in global marketing 

and donor aid programs. Turtles must be portrayed as a 

conservation priority, as animals with an intrinsic value to 

share the Earth, not just a commodity to be exploited. 

Unlike many other topics that people in our country love to 

discuss around chai-time, protection of wildlife, and in this 

case turtles, has never gained popularity. The result of our 

collective social apathy towards the issue has resulted in 

significant loss of wildlife, and endangerment of precious 

species.

Outreach programs need to be developed to highlight the 

magnitude of the turtle trade and its consequences to the 

community. In collaboration with media, schools and other 

institutions popularized campaigns that boost awareness in 

all sectors of the community are also handful. 
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