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Abstract
It is the first research study to investigate the number of common carp fish and new species of fish (Carassius gibelio) that has been

conducted on Tigris River and Mosul Dam in Sumel District (Duhok Province, Kurdistan Region of Iraq). It needs more studies in the
future because the climate change has already impacted negatively on fish species and biodiversity of aquatic in Tigris River and
Mosul Dam because it appears a new species of fish (Carassius gibelio) that called Gibel carp OR Shikhat fish locally).

It has selected the part of the Dam in the Tigris River that located (Duhok Province) because of the safety, fresh and clean water. This
part is consider the best part of fishing and raising fish with cage fish culture system because we have set up many square and circle

cage fish culture on that area. Also, all these reasons help us to succeed our study in terms of environment, health and economic as-

pects. The main aspect is to know what causes to affect negatively on fish species balancing, especially carp (Cyprinus Carpio ) and
other fish species such as (Barbus grypus) in Tigris River in Mosul Dam.

In our study there were four groups ( control group and other three groups) and there were significantly differences among groups
in terms of number and average weight of (Carassius gibelio , Gibel carp OR Shikhat Fish locally called),and common carp fish and

it also has significantly differences in weight in different seasons. It has an obvious explanation because of difference in fish species
and it may get curious result that needs further investigation. Perhaps this reflects species of fish, level and source of water, water

temperature, natural food variety such as Plankton to name but a few of the variables that could be investigated. It also led us to follow up the research, recording more data and continuing research in the future.
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Introduction
The climate change has been impacting negatively on fish biodiver-

sity in Duhok province such as in Dams, Rivers, Lakes, and other
sources of water. Resolving the effect of climate change on fish

populations is complicated, because climate change affects a multitude of environmental factors that may affect various processes at
different levels of biological organization. For example, even if the

effect of changes in an environmental factor on the physiology of
an organism is known. It will be difficult to evaluate the outcome
of this organism-level physiological response at the population or
ecosystem level (MacKenzie and Köster, 2004). Statistical analysis

of available time-series revealed changes in distribution and abundance of fish species that correlate with environmental variables.

However, statistical correlations do not necessarily indicate underlying processes.

It may be argued that it will be impossible to detect generalities

in the response of fish populations to climate change, because the
number of influential factors is excessively large and individual

species may differ too widely in their response. Nevertheless, we
believe that it is possible to derive common patterns by developing
hypotheses about the effect of climatic factors (abiotic variables)
on fish populations, based on first principles and by taking account

of different levels of biological organization (from cellular- and
organism-level eco-physiology to population- and ecosystem-level

responses. We review the environmental variables and oceanographic features relevant to fish that are most likely to be affected

by climate change, derive theoretical expectations from first prin-

ciples and physiological and ecological theory, derive working hy-

potheses for future research, and review the empirical evidence
from a selection of well-studied species in the Northeast Atlantic
ecosystems against such a theoretical background.

In addition, the negative effect of climate change on Mosul dam and

other sources of water in Duhok, Kurdistan Region of Iraq cause

and appears a new fish species carassius gibelio called (Gibel carp
OR Shikhat Fish locally). This research is the only research that

has been done on Tigris River and Mosul dam. It needs more study
should have be done on it because the climate change has already

impact on it and it appear a new species of fish. The Tigris (taiɡris)
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The Tigris is 1,850 km long, rising in the Taurus Mountains of eastern Turkey about 25 km southeast of the city of Elazig and about

30 km from the headwaters of the Euphrates. The river then flows
for 400 km through Turkish territory before becoming the border
between Syria and Turkey. This stretch of 44 km is the only part of
the river that is located in Syria (BBC news 2014).

Mosul Dam, in Kurdish: (Bêndava Mûsil), Chambarakat Dam, formerly known is the largest dam in Iraq. It is located on the Western

of Duhok Governorate and in the western governorate of Ninawa,
upstream of the city of Mosul. At full capacity, the hydroelectric dam

holds about 11.1 cubic kilometres (2.7 cumi) of water and provides

electricity to the 1.7 million residents of Duhok and Mosul. The
dam’s main 750 megawatts (1,010,000 hp) power station contains
four 187.5 megawatts (251,400 hp) Francis turbine-generators.

Apumped-storage hydroelectricity power plant with a capacity of
250 megawatts (340,000 hp) and a run-of- the-river dam down-

stream with a 62-megawatt (83,000 hp) capacity also belong to the
Mosul Dam scheme. It is ranked as the fourth largest dam in the

Middle East, measured by reserve capacity, capturing snowmelt
from Turkey, some 70 miles (110 km) north. Built on a karst foun-

dation, concerns over the dam’s instability have led to major remediation and rehabilitation efforts since the 2003 invasion of Iraq.

It is selected the part of the Dam that located in Khank, Sumel District, Duhok province because of the safety and fresh and clean
water. Furthermore, this part is consider the best part of raising

fish with cage fish culture and fishery because we have a hundred
fishermen and we also set up many circle cage fish culture on it.

Also, we used Fish hatchery pond (Indoor), all these reason help us
to succeed our study.

It has been chosen (10 years) for this study (2010 to 2019) because

the Common Carp and other species of Fish has been decrease
disturbingly and new fish carassius gibelio (Gibel carp OR Shikhat
Fish) has been increasing alarmingly for the last ten years.

For all these reasons we decided to conduct this study at Mosul Dam
(Khank- Sumeel- Duhok Governorate, Kurdistan Region of Iraq).

Materials and Methods

is the eastern member of the two great rivers that define Mesopota-

The study is conducted in (Sumeel District- Duhok province, Kurd-

into the Persian Gulf (Wright 2003).

Resources - General Directorate of Agriculture-Fish Resources De-

mia, the other being the Euphrates. The river flows south from the

mountains of southeastern Turkey through Iraq and empties itself

istan Region of Iraq). It used many places that fishermen have

been using for fishing and the Ministry of Agriculture and Water
partment support them in terms of license and others.
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They have been chosen four groups of fishermen (Table 2) for the

last ten years from 2010 to 2019 with using different kind of net in

#

Year

terms of size. The study should select three factors but it have cho-

Species of Fish %
Common
Carp Fish

New Fish carassius gibelioh
(Gibel Carp OR
Shikhat Fish
Locally called)

49%

51%

sen two factors because of Kurdistan Region Government economic
crisis and ISIS war in terms of Water Biology and species of fish. It

divided fishermen into four groups, Control group include (80) fish-

ermen, other three groups include (80 fishermen for each group)
with using different size of nets and different places. Furthermore,
the water specification is also included.

Results

1

2010

2

2011

47%

53%

5

2014

35%

65%

2017

17%

83%

3
4

2012
2013

First of all, we did the survey of 320 fishermen and it divided into

6

2015

OR Shikhat Fish locally) and the other three groups are include

9

2018

four groups of fishermen, first group is control group includes

(fishing common carp and carassius gibelio that called Gibel carp
the same fishing of fish with the same number of fishermen and

in different seasons (summer and winter). Furthermore, the water is supply into Mosul Dam from Tigirs River from Turkey. At the
beginning we thought that carassius gibelio fish comes from Tur-
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7
8

10

2016

2019

45%

55%

40%

60%

30%

70%

25%

75%

11%

89%

6%

94%

Notes

called Gibel carp
OR Shikhat Fish
locally) The
new fish species
(carassius gibelio
that called Gibel
carp OR Shikhat
Fish locally) has
been increase
alarmingly year
after year

Table 1: This table shows that the number of new species caras-

sius gibelio that called Gibel carp OR Shikhat Fish locally) has been
increasing alarmingly for (10) years since 2010 to 2019.

key through Tigris River, but the result shows an opposite because

the negative impact of the global warming has been increased the

number of carassius gibelio fish and that can tolerant bad circumstances such as low dissolved Oxygen, high temperature, low nutri-

ent value of water, putting eggs many times in a year and others
nutrients such as phytoplankton, zooplankton and other reasons. It

also shows increase the number of carassius gibelio fish alarmingly
since 2010 till now.

This indicates that the (carassius gibelio that called Gibel carp OR

Shikhat Fish locally) will spread very quickly in Mosul Dam in Tigris
River and it can impact negatively on other species of fish that af-

fecting on fishermen income in Duhok Province in terms of decrease
their income, which leads to socio-economic problem.

Throughout the period (10 years), it indicated that (Table 1) the

number of carassius gibelio that Gibel carp OR Shikhat Fish locally)
increased alarmingly especially in the last ten years that catching
is reach between (20-100 kg/ fisherman/ day), which means that

the negative aspect has been already impacting on other species of
fish in Mosul Dam such as common carp fish and other fish. Ulti-

mately, group three has significantly difference among groups (1,

2) in terms of average weight and in winter the average weight has
higher than in summer that shows in (Table 2).

carassius gibelio ( Shikhat locally called) fish

According to our study, the number of common carp fish has been

deceased rapidly because of the negative impact of high water temperature on the life of fish. In contrast, the number of new
#

Item

Control

1

Weight of carassius gibelio
(g) in Winter

150 401

2

Weight of carassius gibelio
(g) in Summer

140 370

Group 1 Group 2 Group 3
157 409

149 373

154 404

143 387

155 410

145 390

Table 2: Average weight (g) of carassius gibelio fish (Shikhat Fish).
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Discussion
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In our study there were significantly differences in number of fish
and average weight in different seasons (table 2). It has obvious

explanation that the number of (carassius gibelio that called Gibel

carp OR Shikhat Fish locally) has been increasing year after year
(Mustafa 2014) if you compare with other species of fish such as

carp fish and others. It is a curious result that needs further investiFish (carassius gibelio that called Gibel carp OR Shikhat Fish lo-

gation. As shown in previous study.

cally) has been increased significantly because it might tolerance

to high temperature, many times reproduction in a year and low
dissolved oxygen in the river and dam water (Chart 3).

Charts 3: (Algae, Intractability, Nitrate composition, PH, DO and Temperature) Attachments.
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The number of original fish, the common carp fish has been reduced

Future Research

negatively on the fish stock in Tigris river and Mosul dam, it also

to match the new species of fish, times number of reproduction,

gradually and increased new fish (carassius gibelio) called Gibel

They are a number of areas that require further research and some

impact fishermen income in Duhok province that negative impact

water temperature and natural food such as algae, phytoplankton,

carp OR Shikhat Fish locally year after year (table 1), which effect

on local economic (GDP). Further study required to know the exact

number of (carassius gibelio that called Gibel carp OR Shikhat Fish
locally with their classification and other species of fish, times of
reproduction and natural food with water temperature that make
new fish species to increase rapidly.

Conclusion and Recommendation
From the results it is an obvious that the species of a new fish (carassius gibelio that called Gibel carp OR Shikhat Fish locally) has

been increased alarmingly, the impact of climate change and Natural foods (Algae, phytoplankton, zooplankton and others) have been

effected in terms of increase the number of (carassius gibelio called
Gibel carp OR Shikhat Fish locally and decrease the number of local

fish especially common carp fish that have been already disappear
in Tigris River and Mosul Dam.

Therefore, it needs accelerate solution to solve the problem such

as to add a huge number of fingerlings of common carp fish with
weight above 10 g into Tigris River and Mosul Dam in Duhok prov-

ince, Iraqi Kurdistan in order to protect biodiversity and to make
normal balance between Common Carp Fish and (carassius gibelio
called Gibel carp OR Shikhat Fish locally, and other local fish).

In contrast, study should include the fish specification, water biology, times of reproduction, species of natural food such as Algae,

phytoplankton and zooplankton in order to know what is the main
reason is the causes of increase the (carassius gibelio that called

have been outlined above. The important consideration must be

zooplankton and other. New species of fish such as (carassius gi-

belio), climate change and natural food in the combination profile

of Tigris River and Mosul Dam. Why do climate change and natural

food such as algae, phytoplankton and zooplankton not give positive responses in all situations? Perhaps this reflects type, level and

source of water, water temperature, times of reproduction and
quality of water, plankton variety to name but a few of the variables
that could be investigated. Also, the international agencies should

support Kurdistan Region of Iraq in terms of the impact of climate
change on Tigris River, appears a new species of fish (carassius

gibelio), valid research and the way of set up data. Other studies
could examine the following.
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