International Journal of Trend in Scientific Research and Development (IJTSRD)
‘Volume 6 Issue 1, November-December 2021 Available Online: www.ijtsrd.com e-ISSN: 2456 — 6470

Invasion in Deep

Pmar Yildirim

Canakkale Onsekiz Mart University, Canakkale Faculty of Applied Sciences,

Department of Fisheries Technology, Canakkale, Turkey

ABSTRACT

Climate change causes air and seawater temperatures to differ from
seasonal averages. This situation causes aquatic organisms to migrate
to regions with more favorable conditions. It also changes the
relationship between species by allowing many species to come into
contact with that they should not normally come into contact with.
Invasive species that reproduce and spread very rapidly due to the
absence of predators and diseases in their new habitats cause national
as well as international problems in aquatic environments. Climate
change has negative effects on many sectors. Since the spread of
invasive species is mostly in water resources, the biggest impact is
experienced in the fishing sector.

This study focuses on invasive species that are important for
biodiversity in aquatic ecosystems. Today, attention is drawn to the
effects of increasing global climate change on invasive aquatic
species and their spread. In addition, the precautions to be taken in
aquatic ecosystems are emphasized.
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Ecosystem

INTRODUCTION

People inevitably need natural resources to continue
their lives and increase their quality of life. [1] Soil,
air, water, minerals, plants, and animals, which are
among the natural resources, are faced with depletion
by humans and these limited resources are getting
smaller and smaller. [2,3] Especially in the last
century, global warming, which has emerged as a
result of the accumulation of destructions made by
human beings without considering nature, affects the
earth as a whole. After the 1700s, as a result of the
increasing use of fossil fuels, the destruction of
forests, and misapplications in some sectors, some
changes in the atmosphere began to negatively affect
our world and human life as a whole. [4] Gases
released into the atmosphere and creating a
greenhouse effect have caused the thinning of the
ozone layer, which keeps the earth at a certain
temperature level, and brought the negative
phenomenon known as climate change to the agenda.
The solubility of carbon dioxide in seawater, which
has the largest share among greenhouse gases in
terms of contributing to climate change, is
considerably higher than other gases in the
atmosphere. [5] Also, Climate change causes visible
changes in the environment. For example, the

(http://creativecommons.org/licenses/by/4.0)

decrease in lake waters, the melting of glaciers,
increases in sea levels, changes in currents and
precipitation patterns. These changes impact not only
the environment but also the economy in the short or
long term. Therefore, the calculation of how they will
be affected in their society in the future should not be
ignored. Because many sectors can be directly or
indirectly affected by global warming. Especially
agricultural activities are very important for
humanity. Agricultural activities are an activity that
can be sustained depending on nature. No matter how
much technology develops, it can't lose this feature,
that is, its connection with nature. It is necessary to
have a certain temperature and water for plant and
animal production. An increase in temperature and
decrease in precipitation due to climate change
negatively affect agricultural productivity. In
addition, with the emergence of harmful plants and
insect species in agricultural areas, a decrease in
product diversity or a decrease in the quality of
existing products occurs. For this reason, the gradual
increase in food prices over time causes food crises
and economic crises to become even stronger by
feeding them.
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Climate change, which occurs with the effect of
global warming, significantly affects ecologic
diversity, which is one of the important elements of
biodiversity [6]. Climate change is one of the main
anthropogenic threats to aquatic ecosystems, which
are important natural resources. Because climate
changes can change both environmental
characteristics and geographical distribution of
species. [7,8,9,10] In the short and medium-term, the
fragmentation of habitats by human action threatens
especially biodiversity [11]. Climate change causes
changes both in natural biodiversity and in the
interactions of organisms with each other and with
their environment. Thus, possible breaks in the
ecological food ring are seen [12]. The most
important factor causing biodiversity erosion with the
effect of climate change is a biological invasion. In
recent years, the movements of living things have
gained speed and it has become easier to move them
from one place to another. These species, which are
defined as invasive species, are creatures that migrate
from their places of residence to other places due to
various reasons or spread in new places by expanding
their habitat and establishing habitat in new locations
where they migrated [13] Invasion in aquatic
environments is defined as the displacement of living
things in aquatic systems by crossing national
borders, entering into the intro-species or inter-
species competition, causing disease transmission and
hybridization [14].

The limited number of data on the ecological impact
and risk assessment of invasive species underlines the
need for studies. Therefore, it is important to
investigate the destructive effects of invasive species,
whose numbers are increasing day by day, in aquatic
environments, especially with the effect of climate
change, by increasing international public interest. In
this study, the distribution of invasive species in
aquatic environments, their effects, and control
methods are discussed in depth.

SPREAD OF INVASIVE SPECIES

Invasive species entry into ecosystems occurs mostly
through human activities. In aquatic organisms, as in
other living things, invasive species can be
transported from one region to another in different
ways. The first of these is realized through the
removal of natural barriers. Oceans, seas, mountains,
deserts, and geographical barriers form on earth.
Thanks to these barriers, species-specific to each
region, namely diversity, occur. If one of these
barriers is broken, species will pass through the
corridors to the other side and adversely affect
biodiversity where they pass. For example, thanks to
the Suez Canal, some creatures of Atlantic origin

passed to the Red Sea, while marine creatures of
Indo-Pacific origin began to change their habitats by
migrating to the Mediterranean. [15] Second, Aquatic
organisms are transported to their new ecological
sites via ships' ballast water and become invasive
species [16] As a result of the increasing ship traffic
in the seas and oceans, the eggs and larvae of many
creatures can travel long distances in the bilge waters
of the ships or by adhering to the surface of the ship
under the waterline. Eggs and larvae entering a new
environment in this wayj, if they can survive and adapt
to the new environment, begin to spread rapidly [13]
Third, it has been reported that some imported fish
become invasive in their reproduction processes. [17]
In addition, other species used to feed aquatic
organisms are also among the reasons for the spread
of infestations. [18]

CLIMATE AND INVASIVE INTERACTION IN
BIODIVERSITY

Biodiversity, which constitutes the life support unit of
the world, is an important component in the
functioning of the ecological balance. It forms the
basis of sustainable life in terms of including genetic
diversity, species diversity, and ecosystem diversity.
Increasing climate change, especially with
anthropogenic effects, is destroying ecosystems and
therefore biological diversity. Because it affects the
structure and functioning of ecosystems; Climate
change, biological invasions, and loss of biological
habitats are listed as the main problems for the
environment. [7, 14, 19]

Excessive use of aquatic resources, pollution, and
climate change lead to significant changes in aquatic
ecosystems. Temperature is the most important
parameter in the reproduction and nutrition of living
things in aquatic environments. Experiencing
temperature increases with the effect of climate
change causes changes in the reproductive cycles of
organisms living in both seas and freshwaters.
Temperature increases will cause species to migrate
to new areas to reproduce and to compete for
available suitable places. Invasive species, due to
their strong environmental adaptability, spread
rapidly and harm local species. [20] This means both
changes in species distributions and increases in
biodiversity. Every living thing struggles to exist, but
some creatures are much more successful than others
in this regard. If invasive species co-occupy or spread
with closely related species, they may form hybrids
with native species, causing changes in the genetic
makeup of some species. As a result, they may reduce
their success in life.

But also genetically, they can create hybrids that are
much more susceptible to some insects and some
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pathogens. On the other hand, it is stated that
experiencing temperature increases with the effect of
climate change may cause the glaciers to melt and the
viruses and bacteria found frozen here to be released
and cause deaths in other aquatic environments. [21]

COMBATING INVASIVE SPECIES

Rapid detection of the infestation is essential to keep
the impact of aquatic infestations to a minimum. An
invasive species should be identified and risk
assessed before it reaches an effective population. It
is valuable for responsible fishermen to ensure
international coordination, as measures to deal with
the possible impacts of invasive species are
particularly relevant to the fishing industry. Alien
species seen in the aquatic environment by fishermen
should be reported. It is an important requirement to
carry out genetic studies in the identification of
invasive species. While evaluating the invasive
potential of aquatic species, DNA barcoding
techniques should be used and the species should be
identified before they enter the logarithmic increase
phase and struggle should be started. [22] It should
aim to minimize the impact and distribution of these
species to ensure sustainability, especially in aquatic
ecosystems. Therefore, the invasive population can be
suppressed, their spatial distribution can be limited,
and practices should be initiated to prevent their
spread within or between river systems. [13]

CONCLUSION:

Considering the intense pressures on biodiversity and
the possible future effects of climate change, many
scientists argue that a new extinction process may
occur. The protection of biodiversity and ecosystems,
which are the lungs of the world, in a way also means
the protection of human welfare. Experiencing
climate changes and increasing the number of
invasive species will perhaps cause us more problems
than Covid- 19 in the near future.

REFERENCES:
[1] Akin, G. (2018) A Sustainable Worldview in
Healthy And Quality Life, Hitit Journal of

Social ~ Sciences, 11 (2), pp.877-
892,doi:http://dx.doi.org/10.17218/hititsosbil .4
60068

[2] Lal, R. (2013). Intensive agriculture and the
soil carbon pool. Journal of Crop Improvement,
27(6), 735-751.

[3] Yilmaz, A., Bozkurt, Y., Taskin, E., (2005) The
Efficiency of The Environmental Management
in Protection of The Natural Resources.
Dumlupinar University, Journal of Social
Sciences. (13), pp.15-30, Kiitahya.

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Schwab, K., & Davis, N. (2018). Shaping the
future of the fourth industrial revolution.
Currency.

Erdogan, S., (2020). Energy, Environment and
Greenhouse Gas, CankiriKaratekin University
Journal of the Faculty of Economics and
Administrative Sciences Y. 2020, Cilt 10, Say1
1,ss.277-303 Y. 2020, Volume 10, Issue 1, pp.
277-303

Bhattacharjee, A., Anadén, J. D., Lohman, D.
J., Doleck, T., Lakhankar, T., Shrestha, B. B.,
... & Krakauer, N. Y. (2017). The impact of
climate change on biodiversity in Nepal:

Current knowledge, lacunae, and opportunities.
Climate, 5(4), 80.

Sala, O. E., F. S. Chapin, J. J. Armesto, E.
Berlow, J. Bloomfield, R. Dirzo, E. Huber-
Sanwald, L. F. Huenneke, R. B. Jackson, A.
Kinzig, R. Leemans, D. M. Lodge, H. A.
Mooney, M. Oesterheld, N. L. Poff, M. T.
Syke, B. H. Walker, M. Walker & D. H. Wall,
(2000). Global biodiversity scenarios for the
year 2100. Science 287: 1770-1774

Bellard, C., C. Bertelsmeier, P. Leadley, W.
Thuiller& F. Courchamp, (2012). Impacts of
climate change on the future of biodiversity.
Ecology Letters 15: 365-37

de Oliveira da Conceicdo, E., Mantovano, T.,
de Campos, R., Rangel, T. F., Martens, K.,
Bailly, D., &Higuti, J. (2020). Mapping the
observed and modelled intracontinental
distribution of non-marine ostracods from
South America. Hydrobiologia, 847(7), 1663-
1687.

Petsch, D.K., Ribas, L.G., Mantovano, T. et al.
Invasive potential of golden and zebra mussels
in present and future climatic scenarios in the
new world. Hydrobiologia (2020).
https://doi.org/10.1007/s10750-020-04412-w

Newbold, T., Hudson, L. N., Hill, S. L., Contu,
S., Lysenko, L., Senior, R. A., ... & Purvis, A.
(2015). Global effects of land use on local
terrestrial biodiversity. Nature, 520(7545), 45-
50.

Demir, A. (2009). The effects of global climate
change on biodiversity and ecosystems
resources. Ankara University Journal of
Environmental Sciences, 2(1), 037-054.

Polat, N., Zengin, M., & Giimiis, A. (2011).
Invasive fish species and life strategies. The
Black Sea Journal of Sciences, 2(2), 63-86.

@ IJTSRD | Unique Paper ID — IJTSRD47805 | Volume—-6 | Issue—1 | Nov-Dec 2021

Page 314



[14]

[15]

[16]

[17]

[18]

Gozlan RE, Britton JR, Cowx I, Copp GH
(2010). Current knowledge on non-native
freshwater fish introductions. Journal of Fish
Biology, 76, 751-786.

Lasram, F. Ben Rais., Tomasin, J.A.,
Guilhauman , F., Ramdhane , M.S, Do Chi, T.,
Mauillot , D., (2008). Ecological corraletes of
dispersal success of Lessepsian fishes. Marine
Ecology-Progeress Series Vol:363 pg:273-286.

Gollasch, S. (2007). Marine vs. freshwater
invaders: is shipping the key vector for species
introductions to Europe?. In Biological
invaders in inland waters: Profiles, distribution,
and threats (pp. 339-345). Springer, Dordrecht.

Keller RP, Lodge DM (2007) Species invasions
from commerce in live aquatic organisms:

problems and possible solutions. BioScience,
57, 428-436.

Caffrey J, Acevedo S, Gallagher K, Britton R
(2008) Chub (Leuciscus cephalus): a new

[19]

[20]

[21]

[22]

International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

potentially invasive fish species in Ireland.
Aquatic Invasions, 3, 201-209.

Rahel FJ, Olden JD (2008) Assessing the
effects of climate change on aquatic invasive
species. Conservation Biology, 22, 521-533.

Caiola N, Sostoa AD (2005) Possible reasons
for the decline of two native toothcarps in the
Iberian Peninsula: evidence of competition with
the introduced eastern mosquitofish. Journal of
Applied Ichthyology, 21, 358-363.

Olgun, E. &Kantarli, S. (2020). Effects of
Climate Change on Health. Voice of Nature,
5, 13-23. Retrieved from
https://dergipark.org.tr/tr/pub/dosder/issue/5790
2/830890

Marizzi, C., Florio, A., Lee, M., Khalfan, M.,
Ghiban, C., Nash, B., ... & Micklos, D. A.
(2018). DNA barcoding Brooklyn (New York):
A first assessment of biodiversity in Marine
Park by citizen scientists. Plos one, 13(7),
e0199015.

@ IJTSRD | Unique Paper ID — IJTSRD47805 | Volume—-6 | Issue—1 | Nov-Dec 2021

Page 315



