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AIM & SCOPE

Marine and Life Sciences (Mar. Life Sci.), published twice a year (June and December), is a refereed English and Turkish journal. Mar. Life
Sci. is a double peer-reviewed (blind) Open Access Journal. The Journal publishes original research, review articles, short communications,
technical notes, reports, and letters to the Editor in the fields of marine and life sciences. The main purpose of the journal is to share the
results of scientific research in the fields of science, engineering, and social sciences such as marine sciences, maritime, aquatic life,

aquaculture, fisheries management, and environmental sciences. Mar. Life Sci. does not charge for any article.

Research areas include (but not limited):

Aquaculture Fisheries management Marine Technologies

Biotechnology Food Processing Maritime

Ecology GIS, Telemetry and remote sensing Oceanography

Fish Diagnose and Disease Global warming Pollution

Fish Nutrition Hydrology Statistic and modelling

Fisheries Limnology Sustainable ecosystem

Fisheries Policy Marine Biology Water basin management

AUTHOR GUIDELINES o Keywords (English keywords are required for Turkish

Manuscripts must be submitted to the journal in electronic version
only via online submission system following the Instructions for
Authors at https://dergipark.org.tr/en/pub/marlife/writing-rules

Types of Paper
Original research papers; review articles; short communications.
e Original research papers; original full-length research papers
which have not been published previously and should not
exceed 8000 words or 30 manuscript pages (including tables
and illustrations)
Review articles; on topical subjects and up to 10,000 words or 25
manuscript pages (including tables and figures)
Short communications; describing work that may be of a

preliminary nature (preferably no more than 3000 words or 10
manuscript pages including tables and figures).

Letters to editor; should be included on matters of topical
interest and not exceeding 2000 words or 10 manuscript pages
including tables and figures)

Article Processing Charges (APC)
Marine and Life Sciences does not charge any article submission,
processing, or publication fees.

Publication Frequency
The journal accepts manuscripts in English and Turkish and is
published two times a year in June and December.

Preparation of Manuscripts

Papers must be written in English or Turkish. Prepare your text
using word-processing software and save it in “.doc” or “.docx”
formats. You can download the full paper template from here.

Use a 12-point font (Times New Roman preferred), including the
references, table headings and figure captions, double-spaced and
with 25 mm margins on all sides of A4 size paper throughout the

manuscript. The text should be in single-column format. In
particular, do not use hyphenated words. The names of genera and
species should be given in ifalics and, when first mentioned in the
text, should be followed by the authority. Authors should consult
a recent issue of the journal for style if possible.
Manuscripts must be structured in the following order;
o Title page (Separate file)
o Title
o Author names, affiliations
o Corresponding author’s e-mail, Telephone
o ORCID iD and e-mail addresses for all authors
e Main text
o Title without authors’ information (English title is
required for Turkish articles)
o Abstract (English abstract is required for Turkish
articles)

articles)
o Introduction
o Material and Methods
o Results and Discussion (This section may be divided by
subheadings or may be combined depending upon the
nature of the manuscript and the type of study)
o Conclusion
o Acknowledgement (if required)
o Compliance with Ethical Standards
= Authors’ Contributions
= Conflict of Interest
= Statement on the Welfare of Animals
= Statement of Human Rights
* Data Availability
* Funding
o References
o Table(s) with caption(s) (on appropriate location in the text)
o Figure(s) with caption(s) (on appropriate location in the text)
¢ And appendices (if any)

Title Page

The title page should include;
e The first names and surnames of the authors (The
corresponding author should be identified with an asterisk. All
other authors' affiliation addresses should be identified with
superscript Arabic numbers)

e ORCID ID

o Authors affiliation addresses of each author

o The e-mail address of the corresponding author

Main Text

e Abstract (max. 500 words. References and abbreviations
should be avoided)

o Keywords (between 3 and 6 keywords)

o Articles must be structured in the conventional format such as
Introduction, Material and Methods, Results, Discussion (or
Results and Discussion), Conclusion, Acknowledgements and
References.

o The first line of each paragraph must be indented. Do not put
a blank line between paragraphs.

o Use italics for emphasis.

o Use only SI (international system) units.

Acknowledgements
Keep these to the absolute minimum and placed before the
reference section.

Compliance with Ethical Standards

The corresponding author will include a summary statement in the
text of the manuscript in a separate section before the reference list.
See below examples of disclosures:
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a) Authors’ Contributions
Please provide the contributions of the authors for the paper. Use
the first letters of the names and surnames of the authors. See
below for an example.
ES: Designed the study. Carried out the field study.
AD: Wrote the first draft of the manuscript.
SK: Performed laboratory experiments and managed
statistical analysis.
All authors read and approved the final manuscript.
or
ES: Manuscript design, Field sampling, Draft checking.
AD: Writing, Draft checking, Reading, Editing.
SK: Laboratory experiments, Statistical analyses.
All authors read and approved the final manuscript.

b) Conflict of Interest
Any existing conflict of interest should be given here.
If no conflict exists, the authors should state:
Conflict of Interest: The authors declare that there is no conflict of
interest.

¢) Statement on the Welfare of Animals
If animals used in the study;
The welfare of animals used for research must be respected. When
reporting experiments on animals, authors should indicate the
following statement:
Ethical approval: All applicable international, national, and/or
institutional guidelines for the care and use of animals were
followed.
Or, for retrospective studies; a summary statement in the text of
the manuscript should be included as follow:

Ethical approval: The authors declare that formal consent is not
required for this type of study.

d) Statement of Human Rights
When reporting studies that involve human participants, authors
should include the following statement:
Ethical approval: The studies have been approved by the
appropriate institutional and/or national research ethics committee
and have been performed in accordance with the ethical standards
as laid down in the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards.
Or, for retrospective studies; a summary statement in the text of
the manuscript should be included as follow:

Ethical approval: The authors declare that formal consent is not
required for this type of study.

e) Data Availability Statements

Data Availability Statements should be placed in the back matter
of the manuscript, just before References.

Examples of Data Availability Statements
® The data that support the findings of this study are available
from the corresponding author, [author initials], upon
reasonable request.
® Data availability is not applicable to this article as no new
data were created or analyzed in this study.

® The authors confirm that the data supporting the findings of
this study are available within the article [and/or its
supplementary materials].

® The data that support the findings of this study are openly
available in [repository name] at http://doi.org/[doi],
reference number [reference number].

® The data that support the findings of this study are available
from [third party]. Restrictions apply to the availability of
these data, which were used under license for this study.

® Raw data were generated at [facility name]. Derived data
supporting the findings of this study are available from the
corresponding author [initials] on request.

® The data that support the findings of this study are available
on request from the corresponding author, [initials]. The
data are not publicly available due to [restrictions e.g., their
containing information that could compromise the privacy
of research participants].

® The data that support the findings of this study will be
available in [repository name] at [URL/DOI link] following a
[3 month] embargo from the date of publication, to allow for
the commercialization of research findings.

References
Citation in text;
Please ensure that each reference cited in the text is also present in
the reference list. Cite literature in the text in chronological,
followed by alphabetical order like these examples (Simsek, 2018;
Simsek & Demirci, 2018; Simsgek et al., 2018. For Turkish articles;
Simsek, 2018; Simsek & Demirci, 2018; Simsek ve ark., 2018). If the
cited reference is the subject of a sentence, only the date should be
given in parentheses. Formatted like these examples: Kale (2012);
Can & Yilmaz (2014); Kilig et al. (2019); Kale (2017a, 2017b).

¢ Single author: the author’s name and the year of publication;

e Two authors: both authors’ names and the year of publication;

o Three or more authors: first author’s name followed by “et al.”

and the year of publication.

Citation in the reference list;
References should be listed first alphabetically and then further
sorted chronologically at the end of the article. More than one
reference from the same author(s) in the same year must be
identified by the letters a, b, ¢, etc. placed after the year of
publication.
The citation of articles, books, multi-author books and articles
published online should conform to the following examples:

Article:

Simsek, E. (2022). First record of economically important big-
scale sand smelt (Atherina boyeri Risso, 1810, Pisces:
Atherinidae) with some biological parameters from Reyhanl
Dam Lake, Tiirkiye. Oceanological and Hydrobiological Studies,
51(4), 337-343. https://doi.org/10.26881/0ahs-2022.4.03

Simsek, E., & Kale, S. (2022). Length-weight relationship and
condition factor of prussian carp (Carassius gibelio, Bloch,
1782) from Asi River. Journal of Agricultural Production, 3(2),
69-77. https://doi.org/10.56430/japro.1179095

Demirdi, S., Ozyﬂmaz, A., Oksiiz, A., Nadir, R. S, & Simsek, E.
(2018). Otolith chemistry of Champsodon nudivittis (Ogilby,
1895) and Nemipterus randalli (Russell, 1986) in Iskenderun
Bay, Turkey. Journal of Applied Ichthyology, 34(5), 1131-1135.
https://doi.org/10.1111/jai.13761

Preprint Article References:

® Ideally, use and cite the final, published version of a work.
However, if you used the preprint version of a work, cite that
version, as shown in the following examples.

® Preprint versions of articles may or may not be peer-
reviewed or may be the author’s final, peer-reviewed
manuscript as accepted for publication.

® Two common repositories for preprint articles are PsyArXiv
and PubMed Central. Follow the same format for other
preprint archives.

Zhu, L., Liu, Q,, Liu, X,, & Zhang, Y. (2021). RSST-ARGM: A
Data-Driven Approach to Long-term Sea Surface Temperature

Prediction. Researchsquare, Preprint.
Data are available [from the authors / at URL] with the https://assets researchsquare.com/files/rs-
permission of [third party]. 468686/v1 stamped.pdf
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Hampton, S., Rabagliati, H., Sorace, A., & Fletcher-Watson, S.
(2017). Autism and bilingualism: A qualitative interview study of
parents’ perspectives and experiences. PsyArXiv, Preprint.
https://doi.org/10.31234/0sf.io/76xfs

Hetland, B., McAndrew, N., Perazzo, J., & Hickman, R. (2018).
A qualitative study of factors that influence active family
involvement with patient care in the ICU: Survey of critical care
nurses. PubMed Central, Preprint.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5736422/?r

eport=classic

Articles in non-English languages:
Acarli, D., Kale, S., & Kocabas, S. (2020). Biodiversity of TCSG-
132 Shipwreck Artificial Reef (Gokgeada, North Aegean Sea)
(if available). Acta Aquatica Turcica, 16(3), 313-329.
https://doi.org/10.22392/actaquatr.677175 (in Turkish)

Book:
Brown, C., Laland, K., & Krause, J. (Eds.) (2011). Fish Cognition
and Behavior. 2 ed. Wiley-Blackwell.

Chapter:
Langston, W.J. (1990). Toxic effects of metals and the incidence

of marine ecosystems. In Furness, R. W. (Ed.), Rainbow Heavy
Metals in the Marine Environment (pp. 102-122). CRC Press.

Vassallo, A. I, & Mora, M. S. (2007). Interspecific scaling and
ontogenetic growth patterns of the skull in living and fossil
ctenomyid and octodontid rodents (Caviomorpha:
Octodontoidea). In Kelt, D. A., Lessa, E., Salazar-Bravo, J. A.,
& Patton, J. L. (Eds.), The Quintessential Naturalist: Honoring
the Life and Legacy of Oliver P. Pearson (pp. 945-968). 1+t ed.
University of California Press.

Thesis and Dissertation:

Simsek, E. (2018). Trol balikciliginda iskartanin yasama
ihtimalini etkileyen faktorlerin analizi [Doktora tezi,
Iskenderun Teknik Universitesi].

Simsek, E. (2018). Analysis of the factors affecting the discard
fate for trawl fishery [Ph. D. Thesis, Iskenderun Technical
University] (in Turkish).

Conference Proceedings:

Demirci, A., Simsek, E., Demirdi, S., Akar, 0, & Bayraktar, O.
(2018). Recreational fishing competitions in Turkey.
Proceedings Book of the International Ecology 2018 Symposium,
Kastamonu, Tiirkiye, pp. 505-506.

Institution Publication:
FAO. (2016). The State of World Fisheries and Aquaculture:
Contributing to food security and nutrition for all. Rome. 200 pp.

Report:
FAO. (2018). Report of the ninth session of the Sub-Committee on

Aquaculture. FAO Fisheries and Aquaculture Report No.
1188. Rome, Italy.

Internet Source:
Froese, R., & Pauly, D. (Eds.) (2018). FishBase. World Wide
Web electronic publication. Retrieved on January 11, 2018 from
http://www.fishbase.org.
TurkStat. (2019). Fishery Statistics. Retrieved on December 28,
2019 from http://www.turkstat.gov.tr/

Table(s)

Tables, numbered in Arabic, should be in separate pages with a
short descriptive title at the top. Place footnotes to tables below the
table body and indicate them with superscript lowercase letters (or
asterisks for significance values and other statistical data). Avoid
vertical rules. The data presented in tables do not duplicate results
described elsewhere in the article.

Figure(s)

All illustrations should be labelled ‘Figure’ and numbered in
consecutive Arabic numbers, Figure 1, Figure 2 etc. in the text. If
panels of a figure are labelled (a, b, etc.) use the same case when
referring to these panels in the text. Figures are recommended for
electronic formats such as PNG, JPEG. TIFF (min. 300 dpi) should
be also arranged in available dimensions. All figures or tables
should be presented in the body of the text. Font sizes size should
be from 9 to 11 points.

Download Copyright Form

ETHICAL PRINCIPLES AND PUBLICATION
POLICY

Marine and Life Sciences follows certain ethical standards for
publication, existing to ensure high-quality scientific publications,
public trust in scientific findings, and due credit for original ideas.
Marine and Life Sciences is connected to the Committee on
Publication Ethics (COPE), abides by its Code of Conduct, and
aims to adhere to its Best Practice Guidelines.

Committee on Publication Ethics (COPE). (2011, March 7). Code of
Conduct and Best-Practice Guidelines for Journal Editors.
Retrieved from
https://publicationethics.org/files/Code of conduct for journal e
ditors Marl1.pdf

Authors who submit papers to Marine and Life Sciences certify
that his/her work is original and is not published or under
publication consideration elsewhere. Also, the authors confirm
that submitted papers have not been copied or plagiarized, in
whole or in part, from other papers or studies. The authors certify
that he/she does not have potential conflicts of interest or partial
benefits associated with their papers.

The editorial team and/or reviewers of the Marine and Life
Sciences will check for plagiarism in all submitted articles prior to
publication. If plagiarism is detected at any stage of the publication
process, the author will be instructed to rewrite the manuscript.

Every submission will be scanned by iThenticate® to prevent
plagiarism. If any manuscript is 30% plagiarized (with references),
the article will be rejected and the author will be notified. We
strongly recommend that authors check the paper's content before
submitting it for publication. Plagiarism can also be checked by
using free online software.

Marine and Life Sciences is committed to objective and fair blind
peer reviews of submitted papers and the prevention of any actual
or potential conflicts of interest between writers and reviewers.

RESPONSIBILITIES OF EDITORS AND THE EDITORIAL
BOARD

Editorial Responsibilities and Independence

All editors of Marine and Life Sciences are independent in their
evaluations and decisions in the journal. No external and/or
internal factor can affect their decisions. If the editors are exposed
to any kind of positive and/or negative constraints, they keep the
right to take legal action against those involved in the constraint.
On the other hand, editors are responsible for their decisions in the
journal. The editor-in-chief is the only person responsible for
journal content and on-time publishing.

Privacy and Conflict of Interest

Editors and members of the Editorial Board of the journal are
forbidden to share submitted materials with third parties other
than section editors, statistical editors, Language editors, copy
editors, design editors and ombudsman when needed, and to use
the submitted materials themselves. If there is a conflict of interest
among an editor and an author or institution of the author in terms
of cooperation or competition, then another member of the
Editorial Board is assigned to manage the evaluation process.
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Publishing Decisions

Editors provide peer review of submitted manuscripts by
assigning at least two reviewers expert in the field. The editor-in-
chief is responsible for the decision of publishing a manuscript
considering the importance of the manuscript for researchers and
readers, reviewer reports, plagiarism and copyright infringement
as legal issues. Editor-in-chief can discuss with other editors and
reviewers for his/her decision.

RESPONSIBILITIES OF REVIEWERS

Contribution to the Editor's Decision

Peer-reviewing of a submitted manuscript is the control of its
scientific content, scientific layout and suitability according to the
principles of the journal, and delivery of the reviewer's opinion for
unsuitable manuscript content to ensure suitability. The reviewing
process, not only enables reviewers to forward their evaluations
about the manuscripts to the editors but also gives them the
opportunity to improve the contents of the manuscripts.

Quickness

If a reviewer assigned for evaluation of a manuscript is of an expert
in a field of science other than the manuscript content, is far to the
subject of the manuscript, is short of time for evaluation or possess
a conflict of interest, then he/she should inform the assigning editor
and ask his/her withdrawal. If the content of the manuscript fits
the expertise field of the reviewer, then he/she should complete the
evaluation and send the report to the editor as soon as possible.

Privacy

Reviewers assigned for evaluation of manuscripts approve in
advance that the manuscripts are secret documents and do not
share any information about these documents with third parties
except the editors involved in the evaluation. Reviewers continue
to not to share information even after the manuscripts are accepted
or rejected for publication.

If it is suspected of using an idea in the manuscript that is sent for
evaluation to the reviewer without permission, the flowchart of
COPE “What to do if you suspect a reviewer has appropriated an
author’s ideas or data?” is followed.

Standards of Objectivity
should their
background and include scientific evidence in their statements. All

Reviewers construct criticisms on  scientific
comments raised by the reviewers to improve the manuscripts
should be clear and direct and written in a manner far away from
disturbing the author’s feelings. Insulting and derogatory

statements should be avoided.

Suitability of the Cited References

Reviewers should determine quotations in the manuscripts used
without citing a reference. Statements, observations, conclusions or
evidence in published articles should be quoted with the citation
of the related reference. Reviewers should also be sure about the
reality of the presence of quotations in the cited reference(s).

Conflict of Interests

If a reviewer is in a situation of being involved in one or more
interests with the author(s), he/she should inform the editor of the
assigning editor and ask his/her withdrawal.

RESPONSIBILITIES OF THE AUTHORS

Reporting Standards

Authors of original research articles should present the results and
discuss them with them in a proper way. Since the methodological
contents of the articles should be reproducible, the authors should
be clear in their statements and should not purposely report wrong
or missing data. Authors of review type articles are not
recommended to write such articles if they are not an expert in the

field of their review topics or when they do not have enough
background information or related former studies.

Data Accessing and Retainment

Authors may be asked to present their raw data when needed
(ethical cases etc.). Therefore, raw data of the manuscripts should
be kept safety to present if needed. The storage period of raw data
following publications should be at least 10 years.

Originality and Plagiarism
The authors of submitted manuscripts should be sure that their
manuscripts are original or include cited references for quotations.

Multiple, Repeated, Unnecessary or Simultaneous Submissions
It is not an approved way to produce more than one publication
reporting on the same research. The authors should pay attention
to such cases and they should not submit the same manuscript to
different journals simultaneously.

Authorship of Manuscripts

Only the following persons should be included in the manuscripts
as responsible authors:

* Researchers providing a major contribution to the concept,
design, performing, data collection and/or analysis of a study,

® Researchers involved in the preparation or critical revision of
manuscripts,

* Researchers approved the latest version of the manuscripts and
accepted their submission.

Contributors other than the above list (technical assistance, helpers
in writing and editing, general contributions, etc.) should not be
involved in the authors’ list but can be listed in the
acknowledgements section. The corresponding authors of
manuscripts should provide a separate listing of contributors as
authors and those to be involved in the acknowledgements section.

Changes in Authorship

Any changes to the list of authors after submissions, such as
addition, deletion, or changes in the order of authors, must be
approved by each author. The editors of Marine and Life Sciences
are not in a position to investigate or judge authorship disputes
before or after publishing. Such disputes between authors that
cannot be resolved should be directed to the relevant institutional
authority.

If you request to add, delete or rearrange the authors of the
accepted article:

Before online publication: The corresponding author must contact
the Journal Manager and provide (a) the reason for the change and
(b) the written consent of all co-authors, including removed or
added authors. Please note that your article will not be published
until changes are agreed upon.

After online publication: Requests to add, delete, or reorder author
names in an article published in an online issue will follow the
same policies outlined above and result in a Corrigendum.
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be used without the permission of the authorities providing the
related service.

Peer-Review

Authors are obliged to be involved in the peer-review process and
should cooperate by responding to raw data, evidence for ethical
approvals, patient approvals and copyright release form requests
of editors and their explanations. Authors should respond in either
a positive or a negative way to revision suggestions generated by
the peer-review process. They should be sure to include their
counter views in their negative responses.

Submitting authors must confirm the following:

1. Manuscripts must be the original work of the submitting author.
2. Submitted manuscripts must be unpublished.

3. There should be no conflict of interest. If it exists, it must be
clearly stated.

4. The authors should cite all data sources used in the preparation
of the manuscript.

Note: It is unethical to submit a manuscript to more than one
journal concurrently.

Reviewers must confirm the following:

1. Manuscripts are reviewed fairly based on the intellectual content
of the paper regardless of gender, race, ethnicity, religion,
citizenship or political view of the author(s).

2. Any observed conflict of interest during the review process must
be sent to the editor.

3. Information pertaining to the manuscript is kept confidential.

4. Information that may be a cause for rejection of publication must
be sent to the editor.

Editors must confirm the following:

1. Manuscripts are reviewed fairly based on the intellectual content
of the paper regardless of gender, race, ethnicity, religion,
citizenship or political view of the author(s).

2. Information pertaining to manuscripts is kept confidential.

3. Any observed conlflict of interest pertaining to manuscripts must
be disclosed.

Ethical Guidelines for the Use of Animals in Research

Marine and Life Sciences endorses the ARRIVE guidelines for
reporting experiments using live animals. Authors and reviewers
can use the ARRIVE guidelines as a checklist, which can be found
at https://arriveguidelines.org/arrive-guidelines/experimental-
animals

Manuscripts containing original research on animal subjects must

have been approved by an ethical review committee. The project
identification code, date of approval and name of the ethics
committee or institutional review board must be cited in the
Methods Section.

For research involving animals, any potentially derived benefits
must be significant in relation to the harm suffered by participating
animals. Authors should particularly ensure that their research
complies with the commonly accepted “3Rs”:

® Replacement of animals with alternatives wherever possible,

® Reduction in the number of animals used, and

® Refinement of experimental conditions and procedures to
minimize the harm to animals.

Kindly see the ethical principles flow chart of ULAKBIM-TRDIZIN

at https://dergipark.org.tr/en/pub/marlife/policy

Statement on the Welfare of Animals

If the animals used in the study;

The welfare of animals used for research must be respected. When
reporting experiments on animals, authors should indicate the
following statement:

Ethical approval: All applicable international, national, and/or
institutional guidelines for the care and use of animals were
followed.

Or, for retrospective studies; a summary statement in the text of
the manuscript should be included as follow:

Ethical approval: The authors declare that formal consent is not
required for this type of study.

Statement of Human Rights

When reporting studies that involve human participants, authors
should include the following statement:

Ethical approval: The studies have been approved by the
appropriate institutional and/or national research ethics committee
and have been performed in accordance with the ethical standards.
Or, for retrospective studies; a summary statement in the text of
the manuscript should be included as follow:

Ethical approval: The authors declare that formal consent is not
required for this type of study.

Corrections & Retractions

Marine and Life Sciences issues post-publication editorial
decisions (e.g., corrections & retractions) only after we carefully
consider the issues raised, all materials and information received
in follow-up discussions, and how the case details align with COPE
guidance and the journal's policies and publication criteria. In
accordance with COPE guidance, the journal attempts to discuss
concerns with the article’s corresponding author before coming to
an editorial decision.

After a post-publication editorial decision has been communicated
to the authors, the decision is held during a brief commenting
period in which authors can respond to the decision or notice the
text. After the commenting period’s end date, which is specified in
the decision notification letter, the decision will proceed.

Corrections
Marine and Life Sciences should consider issuing a correction if:
® A small part of an otherwise reliable publication reports
flawed data or proves to be misleading, especially if this is
the result of honest error.
® The author or contributor list is incorrect (e.g. a deserving
Author has been omitted or someone who does not meet
authorship criteria has been included).
Corrections to peer-reviewed content fall into one of three
categories:
® Erratum (Publisher correction): to notify readers of a
significant error made by publishing/journal staff (usually a
production error) that has a negative impact on the
publication record or the scientific integrity of the article or
the reputation of the authors or the Journal.
® Corrigendum (Author correction): to notify readers of a
significant error made by the Authors that harms the
publication record, the scientific integrity of the article, or the
reputation of the Authors or the Journal.

Addendum: an addition to the article by its Authors to
explain inconsistencies, expand the existing work, or
otherwise explain or update the information in the main
work.

Whether a correction should be issued is made by the Editor (s) of
a journal, sometimes with advice from Reviewers or Editorial
Board members. Handling Editors will contact the authors of the
paper concerned with a request for clarification, but the final
decision about whether a correction is required and, if so, which
type rests with the Editors.

Retraction

A retraction is carried out if an article is indicated to have an
Infringement of scientific or ethical codes, such as double
submissions, false claims of authorship, plagiarism, fraudulent use
of data, fake authors, etc. A retraction notice will be issued where
a major error (e.g., in the analysis or methods) invalidates the
conclusions in the article, or where research misconduct or
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publication misconduct has taken place (e.g. research without
required ethical approvals, fabricated data, manipulated images,
plagiarism, duplicate publication, etc.). The decision to issue a
retraction for an article will be made in accordance with COPE
guidelines and will involve an investigation by the editorial staff
in collaboration with the editor. Authors and institutions may
request a retraction of their articles if their reasons meet the criteria
for retraction.

The COPE retraction guidelines can be found on the COPE website
at https://publicationethics.org/node/19896

Retraction will be considered:

® If there is clear evidence that the findings are unreliable,
either as a result of misconduct (e.g., data fabrication or
image manipulation) or honest error (e.g., miscalculation or
experimental error).
® If the findings have previously been published elsewhere
without  proper cross-referencing, permission, or
justification (e.g., cases of redundant publication or
duplicate publication).
o If the research constitutes plagiarism.
® Where there is evidence of fraudulent authorship.
® Where there is evidence of compromised peer review.
o [f there is evidence of unethical research.
Where the decision has been taken to retract an article before the
article is published, the Editor will return the manuscript to the
author accompanied by a retraction letter from the Editor-in-Chief.
Where the decision has been taken to retract an article after the
article is published, the journal will:
® Add a “retracted” watermark to the published version of the
article.
® [ssue a separate retraction statement, titled "Retraction:
[article title]", that will be linked to the retracted article.
® Paginate and make available the retraction statement in the
online issue of the journal.
Please note that retraction means that the article is maintained on
the platform watermarked “retracted” and the explanation is
provided in a note linked to the watermarked article.

OPEN ACCESS POLICY

Marine and Life Sciences is an open-access journal publishing
high-quality papers that original research articles, short
communications, technical notes, reports and review papers. All
authors and readers have free access to all papers. All published
papers are freely available, and openly accessible. The journal does
not charge any article submission, processing or publication
charges.

Marine and Life Sciences follows the guidelines presented by the
Budapest Open Access Initiative (BOAI) regarding Open Access.
It means that articles published in Marine and Life Sciences have
free availability on the public internet, permitting any users to
read, download, copy, distribute, print, search, or link to the full
texts of these articles, crawl them for indexing, pass them as data
to software, or use them for any other lawful purpose, without
financial, legal, or technical barriers other than those inseparable
from gaining access to the internet itself.

Please visit the given links below for more information about the
Budapest Open Access Initiative.
https://www.budapestopenaccessinitiative.org/read
https://www.budapestopenaccessinitiative.org/boai-10-
recommendations
https://www.budapestopenaccessinitiative.org/boail5-1
The base URL for our repository can be
https://dergipark.org.tr/en/pub/marlife/archive
LOCKSS system has permission to collect, preserve, and serve this
open access Archival Unit.

found at

Original Budapest Open Access Initiative Declaration

An old tradition and a new technology have converged to make
possible an unprecedented public good. The old tradition is the
willingness of scientists and scholars to publish the fruits of their
research in scholarly journals without payment, for the sake of
inquiry and knowledge. The new technology is the internet. The
public good they make possible is the worldwide electronic
distribution of peer-reviewed journal literature and completely
free and unrestricted access to it by all scientists, scholars, teachers,
students, and other curious minds. Removing access barriers to
this literature will accelerate research, enrich education, share the
learning of the rich with the poor and the poor with the rich, make
this literature as useful as it can be, and lay the foundation for
uniting humanity in a common intellectual conversation and the
quest for knowledge.

The literature that should be freely accessible online is that which
scholars give to the world without expectation of payment.
Primarily, this category encompasses their peer-reviewed journal
articles, but it also includes any unreviewed preprints that they
might wish to put online for comment or to alert colleagues to
important research findings. There are many degrees and kinds of
wider and easier access to this literature. By "open access" to this
literature, we mean its free availability on the public internet,
permitting any users to read, download, copy, distribute, print,
search, or link to the full texts of these articles, crawl them for
indexing, pass them as data to software, or use them for any other
lawful purpose, without financial, legal, or technical barriers other
than those inseparable from gaining access to the internet itself.
The only constraint on reproduction and distribution, and the only
role for copyright in this domain, should be to give authors control
over the integrity of their work and the right to be properly
acknowledged and cited.

While the peer-reviewed journal literature should be accessible
online without cost to readers, it is not costless to produce.
However, experiments show that the overall costs of providing
open access to this literature are far lower than the costs of
traditional forms of dissemination. With such an opportunity to
save money and expand the scope of dissemination at the same
time, there is today a strong incentive for professional associations,
universities, libraries, foundations, and others to embrace open
access as a means of advancing their missions. Achieving open
access will require new cost recovery models and financing
but the
dissemination is a reason to be confident that the goal is attainable

mechanisms, significantly lower overall cost of
and not merely preferable or utopian.

To achieve open access to scholarly journal literature, we
recommend two complementary strategies.

I. Self-Archiving: First, scholars need the tools and assistance to
deposit their refereed journal articles in open electronic archives, a
practice commonly called, self-archiving. When these archives
conform to standards created by the Open Archives Initiative, then
search engines and other tools can treat the separate archives as
one. Users then need not know which archives exist or where they
are located in order to find and make use of their contents.

II. Open-access Journals: Second, scholars need the means to
launch a new generation of journals committed to open access, and
to help existing journals that elect to make the transition to open
access. Because journal articles should be disseminated as widely
as possible, these new journals will no longer invoke copyright to
restrict access to and use of the material they publish. Instead, they
will use copyright and other tools to ensure permanent open access
to all the articles they publish. Because the price is a barrier to
access, these new journals will not charge subscription or access
fees and will turn to other methods for covering their expenses.
There are many alternative sources of funds for this purpose,
including the foundations and governments that fund research, the
and laboratories that researchers,

universities employ
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endowments set up by discipline or institution, friends of the cause
of open access, profits from the sale of add-ons to the basic texts,
funds freed up by the demise or cancellation of journals charging
traditional subscription or access fees, or even contributions from
the researchers themselves. There is no need to favor one of these
solutions over the others for all disciplines or nations, and no need
to stop looking for other, creative alternatives.

Open access to peer-reviewed journal literature is the goal. Self-
archiving (I.) and a new generation of open-access journals (II.) are
the ways to attain this goal. They are not only direct and effective
means to this end, but they are also within the reach of scholars
themselves, immediately, and need not wait on changes brought
about by markets or legislation. While we endorse the two
strategies just outlined, we also encourage experimentation with
further ways to make the transition from the present methods of
dissemination to open access. Flexibility, experimentation, and
adaptation to local circumstances are the best ways to assure that
progress in diverse settings will be rapid, secure, and long-lived.
The Open Society Institute, the foundation network founded by
philanthropist George Soros, is committed to providing initial help
and funding to realize this goal. It will use its resources and
influence to extend and promote institutional self-archiving, to
launch new open-access journals, and to help an open-access
journal system become economically self-sustaining. While the
Open Society Institute's commitment and resources are substantial,
this initiative is very much in need of other organizations to lend
their effort and resources.

We invite governments, universities, libraries, journal editors,
publishers, foundations, learned societies, professional
associations, and individual scholars who share our vision to join
us in the task of removing the barriers to open access and building
a future in which research and education in every part of the world
are that much more free to flourish.

For various reasons, this kind of free and unrestricted online
availability, which we will call open access, has so far been limited
to small portions of the journal literature. But even in these limited
collections, many different initiatives have shown that open access
is economically feasible, that it gives readers extraordinary power
to find and make use of relevant literature, and that it gives authors
and their works vast and measurable new visibility, readership,
and impact. To secure these benefits for all, we call on all interested
institutions and individuals to help open up access to the rest of
this literature and remove the barriers, especially the price barriers,
that stand in the way. The more who join the effort to advance this
cause, the sooner we will all enjoy the benefits of open access.

More detail can be found at
https://dergipark.org.tr/en/pub/marlife/page/8587
ARCHIVING POLICY

Marine and Life Sciences uses the LOCKSS system offered by
DergiPark. You will be able to access the Journal archive at

https://dergipark.org.tr/en/pub/marlife/archive. For more

information, please visit the LOCKSS website.

LICENSE

Authors retain copyright and grant the journal right of first
publication with the work simultaneously licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0
International License that allows others to share the work with an
acknowledgement of the work's authorship and initial publication
in this journal.

Authors are able to enter into separate, additional contractual
arrangements for the non-exclusive distribution of the journal's
published version of the work (e.g., post it to an institutional
repository or publish it in a book), with an acknowledgement of its
initial publication in this journal.

Authors are permitted and encouraged to post their work online
(e.g., in institutional repositories or on their website) prior to and
during the submission process, as it can lead to productive
exchanges, as well as earlier and greater citation of published work
(See The Effect of Open Access).

All published work is licensed under a Creative Commons
Attribution 4.0 International (CC BY 4.0)

REVIEW PROCESS

Double-Blind Review and Evaluation Process
Double-Blind Review is a method applied for publishing scientific
publications with the highest quality. This method forms the basis
of an objective evaluation of scientific studies and is preferred by
many scientific journals.

The views of referees have a decisive place in the publication
quality of Marine and Life Sciences uses the double-blind review
method, which means that both the reviewer and author identities
are concealed from the reviewers, and vice versa, throughout the
review process, in the evaluation process of all studies. For this
reason, the authors are asked to erase their names while uploading
the articles to the system.

All the studies submitted to Marine and Life Sciences are evaluated
by double-blind review method according to the following steps.

1. Initial Evaluation Process

The studies submitted to Marine and Life Sciences are first
evaluated by the editor. At this stage, studies that are not in line
with the aim and scope of the journal, are weak in terms of
language and narrative rules in English contain scientifically
critical mistakes, are not original worthy and cannot meet
publication policies are rejected. Authors of rejected studies will be
notified within one month at the latest from the date of submission.
Eligible studies are sent to the field editor to which the study is
relevant for pre-evaluation.

2. Pre-Evaluation Process

In the pre-evaluation process, the field editors examine the studies,
introduction and literature, methods, findings, results, evaluation
and discussion sections in detail in terms of journal publication
policies, scope and authenticity of study. Study which is not
suitable as a result of this examination is returned to the author
with the field editor’s evaluation report within four weeks at the
latest. The studies which are suitable for the journal are passed to
the referee process.

3. Referee Process

The studies are sent to the referees according to their content and
the expertise of the referees. The field editor examining the study
may propose at least two referees from the pool of Marine and Life
Sciences Advisory Board or referee pool according to their field of
expertise or may propose a new referee appropriate to the field of
study.

The editors evaluate the referee’s suggestions coming from the
field editor and the studies are submitted to the referees. Referees
are obliged to guarantee that they will not share any process or
document about the study they are evaluating.

4. Referee Evaluation Process

The period given to the referee for the evaluation process is 15
days. Proposals for corrections from referees or editors must be
completed by the authors within 1 month according to the
“correction instruction”.

Referees can decide on the suitability of the study by reviewing the
corrections and may also request multiple corrections if necessary.

Referee Reports
Referee evaluations are based in general on the originality of the
studies, the method used, and the conformity with the ethical rules,
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the consistent presentation of the findings and results, and the
examination of the literature.

This review is based on the following elements:

1. Introduction and Literature: The evaluation report contains the
presentation and purpose of the problem addressed in the study,
the importance of the topic, the scope of the relevant literature, the
timeliness and the originality of the study.

2. Methodology: The evaluation report includes information on the
suitability of the method used, the choice and characteristics of the
research group, validity and reliability, as well as on the data
collection and analysis process.

3. Findings: The evaluation report includes opinions on the
presentation of the findings obtained in the frame of the method,
the correctness of the analysis methods, the aims of the research
and the consistency of the findings, the presentation of the
required tables, figures and images and the conceptual evaluation
of the tests used.

4. Evaluation and discussion: The evaluation report includes the
opinion on the subject based on findings, relevance to research
questions and hypotheses, generalizability and applicability.

5. Conclusion and suggestions: The evaluation report contains the
opinion on the contributions to the literature, future studies and
recommendations for the applications in the area.

6. Style and narration: The evaluation report includes compatibility
of the headline with the content, appropriate use of English in the
study, and references in accordance with the language of the study
and APA (7th) rules.

7. Overall evaluation: The evaluation report contains opinion on the
authenticity of the study as a whole, its contribution to the
educational literature and the applications in the area.

The journal considers that scientists should avoid research which
kills or damages any species of fish which, using IUCN criteria, is
regarded as threatened or is listed as such in a Red Data Book
appropriate for the geographic area concerned. In accordance with
this view, papers based on such research will not be accepted by
the Journal, unless the work had clear conservation objectives.

Plagiarism Detection

The editorial team and/or reviewers of the Marine and Life
Sciences will check for plagiarism in all submitted articles prior to
publication. If plagiarism is detected at any stage of the publication
process, the author will be instructed to rewrite the manuscript.
Every submission will be scanned by iThenticate® to prevent
plagiarism. If any manuscript is 30% plagiarized (including
references), the article will be rejected and the author will be
notified. We strongly recommend that authors check the paper's
content before submitting it for publication. Plagiarism can also be
checked by using free online software.

Proofs

is the responsibility of the authors to check carefully the proofs. No
changes will be allowed at this stage.

DISCLAIMER

The publisher and editor or members of the editorial board are not
responsible for the author's opinions and manuscript contents.
Authors are responsible for the ethical originality of and possible
errors in their manuscripts. They are also responsible for all errors
based on page editing before their proofreading.

Note: The corresponding author should make corrections in 2
months, otherwise the paper will be rejected.

Note: The Editorial Board takes responsibility for making
publication decisions on submitted manuscripts based on the
reviewer’s evaluation of the manuscript, policies of the journal
editorial board, and legal efforts to prevent plagiarism, libel, and
copyright infringement.

INDEXING

Marine and Life Sciences has been indexed by many world-wide
databases as follows;

Food Science and Technology Abstracts (FSTA) ( Web of Science)
CAB ABSTRACTS (CABI)

Global Health (CABI)

Soils & Fertilizers (CABI)

World Agricultural Economics and Rural Sociology Abstracts
(W.A.ER.S.A.) (CABI)

Index Veterinarius (CABI)

Nutrition Abs & Revs (CABI)

Tropical Diseases Bulletin (CABI)

Veterinary Bulletin (CABI)

Agricultural Engineering Abstracts (CABI)

Animal Breeding Abstracts (CABI)

Rural Development Abstracts (CABI)

Biocontrol News & Information (CABI)

Forestry Abstracts (CABI)

Helminthological Abstracts (CABI)

Horticultural Abstracts (CABI)

Review of Aromatic & Medicinal Plants (CABI)

Review of Medical & Veterinary Entomology (CABI)

Review of Medical & Veterinary Mycology (CABI)

Aquaculture and Fisheries Collection (CABI)

Animal Science Collection (CABI)

Environmental Impact Collection (CABI)

Nutrition and Food Science Collection (CABI)

VetMed Resource (CABI), COVID-19 Collection (CABI)

Leisure Tourism Collection (CABI)

Forest Science Collection (CABI)

Environment Index (EBSCO)

Environment Complete (EBSCO)

Central & Eastern European Academic Source - CEEAS (EBSCO)
Harvard University Library (Hollis)

Proof documents will be sent to the corresponding authors via the 8pen%III(QE .E>.<p10Crf‘st tion Index (OUCI

online submission system. Proofs should be checked immediately Cpen . rainian Citation Index )

and responses should be returned back within 15 working days. It rosste
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This study provides a low-cost, environmentally friendly, and biologically derived adsorbent
alternative for the removal of toxic dyes commonly found in industrial wastewater. The
modification of waste materials such as fish bones contributes to sustainable resource

utilization while achieving effective results in reducing dye pollution originating from the

SR,

textile, food, and chemical industries. The adsorption mechanism was investigated by kinetic
and diffusion models; they provide important data for the design and optimization of such

materials. The surface of fish bone particles was modified in two steps. Firstly, the particles

Keywords: (H) were silanized with 3-aminopropyltriethoxysilane (S). In the second step, modification
Fish bone was made by shift base reaction between the amine on the surface and 2-Ethyl-2H-pyrazole-
Surface modification 3-carbaldehyde (A). Adsorption experiments were conducted using fuchsine solution at
Fuchsin different initial concentrations (6.76, 3.38, 1.69, and 0.676 mg/L) and adsorption capacity (q.),
Adsorption

Kinetic modeling

removal efficiency (%), and kinetic parameters were comprehensively investigated. The
results showed a noticeable increase in adsorption capacity (0.08-0.94 mg/g) with increasing
initial concentration, while kinetic analyses indicated that the adsorption process followed

the pseudo-second-order kinetic model with a high degree of correlation, suggesting that

chemical interactions may play a dominant role in the adsorption mechanism.

INTRODUCTION

Globally, industrial activities are leading to serious
pollution of water resources, a problem that becomes
especially pronounced due to dye waste originating from the
textile, food, leather, and chemical industries (Markandeya
and Shukla, 2022; Negi, 2025). Dyes possess high chemical
stability and complex molecular structures, making them
resistant to natural degradation processes and resulting in
persistent pollution within aquatic ecosystems. Some dyes, in
particular, exhibit toxic, mutagenic, and carcinogenic
properties, posing significant risks to both human health and
the environment. Therefore, the effective and economical

treatment of dye-containing wastewater has become a

priority research topic in environmental engineering and
sustainable development policies (Lellis et al., 2019; Tkaczyk
et al., 2020; Karabulut and Giirkan, 2023; Ambade et al., 2024;
Dutta et al, 2025). Although conventional wastewater
treatment methods such as chemical precipitation, ozonation,
membrane filtration, and biological processes are commonly
used, these methods often face limitations such as high
operational costs, secondary waste generation, and low
efficiency (Matesun et al., 2024; Sravan et al., 2024). Therefore,
in recent years, there has been growing interest toward
low-cost, and sustainable

environmentally friendly,

alternative  treatment technologies. = Among these

technologies, adsorption has gained prominence due to its

ease of application, high efficiency, and flexibility, making it
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a widely preferred method, particularly for dye removal
applications (Moosavi et al, 2020; Zhang et al., 2025).
Traditional adsorbents used in adsorption processes include
activated carbon, silica, alumina, and various synthetic
the

environmental impacts of these materials limit their

polymers; however, high production costs and

widespread use. Therefore, developing low-cost,
biodegradable adsorbents derived from renewable resources
has become highly important (Satyam and Patra, 2024;

Akhtar et al., 2024).

In recent years, there has been a growing focus on
developing low-cost and environmentally friendly adsorbent
materials. Agricultural and industrial wastes as adsorbents
offers a sustainable approach for both waste management
and water treatment (Mo et al., 2018; Ahmad, 2023; Alvez-
Tovar et al., 2025). Marine-derived biomaterials, particularly
the valorization of fish industry wastes, present remarkable
potential in this field. Marine-origin biomaterials stand out
as innovative and eco-friendly solutions in wastewater
treatment applications (Uranga et al., 2019; Rudovica et al.,
2021; Chellapandian et al., 2025). With the development of
aquaculture and the parallel growth of the aquaculture
processing sector, the availability of fish waste has also
increased (Bayrakli and Duyar, 2019; Bayrakl et al., 2019;
Bayrakli, 2023). Fish bones, shells of marine organisms, and
other residues from the seafood processing industry are
considered suitable raw materials for the production of
functional adsorbents due to their rich mineral content and
porous structures. Fish bones, a significant by-product of the
seafood processing industry, represent a potential raw
material for adsorption applications due to their high calcium
carbonate content and porous structure (Kizilkaya et al.,
2010). Fish bones are natural materials with high active
surface areas that are amenable to various surface
modifications and can be chemically stabilized. The
utilization of such waste contributes both to the production
of environmentally friendly materials and to marine waste
management policies (Bayrakl et al., 2019, 2024; Duyar and
Bayrakli, 2023). In this study, fish bone particles were
functionalized through surface modifications, and their
adsorption properties were thoroughly investigated for the
removal of the anionic dye fuchsine, which originates from
the textile industry. The results aim to highlight the potential
use of marine-derived materials in wastewater treatment
technologies and to contribute to the existing literature in this
field.

MATERIALS AND METHODS

Functionalization of Bone Surfaces

In this study, the surface modification of fish bone

particles (H) with 2-Ethyl-2H-pyrazole-3-carbaldehyde (A)
was performed according to our previous studies (Kizilkaya
et al., 2016, 2018). In summary, the surface modification was
carried out in two steps. In the first step, the bone particle
surfaces were silanized with 3-aminopropyltriethoxysilane
(5). The silanization process began by stirring the silane
solution (ethanol/water 9:1) for 30 minutes. Then, 5 g of H
was added and stirred at room temperature for 24 hours. The
resulting suspension was centrifuged and washed five times
with technical ethanol and dried at 45°C. The obtained
named HS. aldehyde

modification was performed on the surface using 2-Ethyl-

product was Subsequently,
2H-pyrazole-3-carbaldehyde. For the aldehyde modification,
an aldehyde solution (in ethanol) was prepared, and HS was
added; the mixture was refluxed at 70 °C for 6 hours. After
cooling, the mixture was left to rest at room temperature for
12 hours. Then, the mixture was washed five times with
technical ethanol by centrifugation and dried at 45°C. The

final product was named HSA.

Adsorption and Removal Studies

The experiments were conducted at room temperature
(23 £1°C). Using an adsorbent-to-solvent ratio of 1:200, after
adsorption and interaction times of 30 and 24 hours, the
liquid phase was taken from the solution, filtered through a
0.45 um syringe filter, and analyzed instrumentally to
complete the experiment. Fuchsine was used as the cationic
dye. Measurements were performed with a PG Instruments
T80-UV/VIS spectrophotometer available at our faculty.
Adsorption studies in aqueous media were carried out by
measuring the absorbance at the maximum wavelength
(Amax) of 550 nm wusing UV spectrophotometry. The
adsorption of fuchsine dye was investigated for all obtained
materials. The HSA product was treated with fuchsine
solutions at concentrations of 6.76, 3.38, 1.69, and 0.676 mg/L.
Experiments were completed by filtering the liquid phase
from the solution through a 0.45 um syringe filter after 24
hours of adsorption time at an adsorbent-to-solvent ratio of
1:200. The change in absorbance of the sorption solution was
analyzed by UV spectrophotometry to determine the amount

of adsorbed fuchsine.

RESULTS AND DISCUSSION

the

triphenylmethane group, widely used in the textile industry,

Fuchsine is a synthetic dye belonging to
characterized by high water solubility and vibrant colors. Its
chemical structure contains aromatic ring systems and amino
groups, providing bright pink and magenta hues. (Degano et
al., 2019; Tamburini et al,, 2024). Due to its high chemical
stability and solubility, fuchsine poses a risk of persistent

pollution in wastewater. When discharged into aquatic
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environments, particularly from textile and dye industries, it
remains dissolved for extended periods, adversely affecting
ecosystems and human health. This underscores the
environmental necessity of effectively removing fuchsine in
wastewater treatment processes (Liu et al., 2022; Al-Qarhami
et al., 2025). Studies on the adsorption-based removal of
fuchsine demonstrate that biologically derived adsorbents
with surface modifications can be especially effective.
Fuchsine can form electrostatic interactions, hydrogen bonds,
and 7-m interactions with adsorbent surfaces, enhancing
adsorption capacity (Rajumon et al., 2019; Mohammadzadeh
Pakdel et al, 2022). Therefore, developing low-cost,
sustainable, and eco-friendly adsorbents for the treatment of
dyes like fuchsine is of great importance. Figure 1 shows the
results of the amount adsorbed per gram (mg/g), mole
(umol/g) and percentage removal (%) of the fuchsin dye
adsorption of the bone particle surface modified HSA
product. When evaluating the adsorption experimental
results of fuchsine dye using the surface-modified fish bone-
based adsorbent, the effect of the initial concentration on
adsorption capacity and removal efficiency was clearly
observed. At an initial concentration (Co) of 6.76 mg/L, the
amount of dye adsorbed per gram of adsorbent (q.) was
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calculated as 0.94 mg/g (2.792 pmol/g), and under these
conditions, the removal efficiency reached 69.60%. When the
initial concentration decreased to 3.38 mg/L, the q. value was
recorded as 0.47 mg/g (1.389 umol/g) with a removal
efficiency of 69.26%. At a further reduced concentration of
1.69 mg/L, q. was 0.22 mg/g (0.652 umol/g) and removal
efficiency was 65.03%. At the lowest initial concentration of
0.676 mg/L, the adsorption capacity was measured as 0.08
mg/g (0.223 umol/g) with a removal efficiency of 55.47%.
These data indicate that adsorption capacity increases with
rising initial dye concentration, while removal efficiency
tends to decrease below a certain concentration threshold.
This is particularly attributed to the limited interaction
probability between dye molecules in solution and the
abundant active sites on the adsorbent surface at low
concentrations, leading to relatively lower removal
efficiencies. It can be concluded that surface-modified fish
bone-based adsorbents demonstrate a certain adsorption
capacity toward anionic dyes like fuchsine and can be
considered as low-cost, biologically sourced alternative
adsorbents. They hold promising potential for dye removal

in environmental applications.

0.676 1.690 3.380 6.760
Ao, oxp (HMOl/g )

40 50 60 70 80

Figure 1. Results of the amount adsorbed per gram (mg/g), mole (umol/g) and percentage removal (%) of the fuchsin dye

adsorption of the bone particle surface modified HSA product

The adsorption capacities of fish bone were determined
and expressed in terms of milligrams of adsorbed substance
per gram of fish bone (mg/g), calculated using the relevant
equation (1) (Kizilkaya et al., 2010; Kizilkaya and Tekinay,
2011):

_ (Co—ct)'V
=" 1)

In this equation, Co represents the initial concentration of
metal ions (mg/L), while C: indicates the metal ion

concentration at time t after adsorption (mg/L). V refers to the
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volume of the metal ion solution (mL), and W denotes the

weight of the fish bone adsorbent used in the process (g).

The kinetic behavior of the adsorption process was
evaluated according to the pseudo-first-order model,
applying the Lagergren equation as shown in equation (2)
(El-Sikaily et al., 2007; Chairat et al., 2006; Cheung et al., 2000;
Kizilkaya, 2012a):

ln(qe - qt) =In Ge,cal — kl 't (2)

In the pseudo-first-order kinetic model, k1 represents the
rate constant of adsorption (h), while ge and g correspond to
the amounts of metal adsorbed per gram of fish bone (mg/g)
at equilibrium and at any given time ¢, respectively. A linear
relationship was observed when plotting In(ge.-q:) against t,
confirming the applicability of the pseudo-first-order model
to the adsorption process. The slope and intercept obtained
from this linear plot were used to determine both the pseudo-
first-order rate constant k1 and the calculated equilibrium

adsorption capacity ge.

Equation (3) was employed to represent the pseudo-
second-order kinetic behavior of the adsorption process
(Chiou and Li, 2003; Smiciklas et al., 2006; Kizilkaya, 2012b):

ty -1 t
/Qt - /kzqeml2 + /Qe,cal ®)

In the pseudo-second-order kinetic model, k2 (g
bone/mg-h) represents the rate constant of adsorption. A
linear relationship was observed when plotting t/q: against ¢,
indicating that the adsorption process follows pseudo-
second-order kinetics. The equilibrium adsorption capacity
(gecal) and the rate constant k2) were determined from the

slope and intercept of the t/q: versus t plot.

The initial adsorption rate, &, was calculated using the
rate constant k: derived from the pseudo-second-order
kinetic model and is expressed by the following equation (4)
(Chiou and Li, 2003; Chairat et al., 2006):

hi = kaq, 0 (4)

In this equation, the parameter /i denotes the initial rate
of metal adsorption, measured in milligrams of metal
adsorbed per gram of bone per hour (mg/g bone-h). The
constants k2, ge.c and h were calculated from the intercept and
slope of the line obtained by plotting t/q: against .

The intraparticle diffusion (IPD) model developed by
Weber and Morris is commonly used to analyze the kinetics
of adsorption processes (Wu et al., 2009). Weber-Morris and
Urano-Tachikawa models were employed to describe the

diffusion behavior of fuchsine dye from aqueous solution.

The Weber and Morris diffusion model is expressed by the
following equation (5) (El-Sikaily et al., 2007; Hameed et al.,
2008; Greluk and Hubicki, 2009; Kizilkaya et al., 2012b):

qr = Kw.t% + C )

In this equation, Kw (mg.g' h™*% represents the
intraparticle diffusion rate constant according to Weber and
Morris, while C is the intercept value of the plot, which
provides insight into the boundary layer thickness (mg/g).
The amount of adsorption at any time, g, is plotted against
the square root of time (#°°) resulting in a linear relationship.
The intraparticle diffusion constant (Kw) is determined from
the slope of the g versus % plot. The intraparticle diffusion
coefficient (Dw) was calculated using the following equation
(6) (Selatnia et al., 2004; Freitas et al., 2008; Kizilkaya et al.,
2012a):

ow = (Ygea0) (¥ /a,) ©)

In this equation, Dw (m? h™) is the diffusion coefficient in

the solid and d (m) is the mean particle diameter.

Equation (7) was employed to describe the intraparticle
diffusion model developed by Urano and Tachikawa (1991)
as applied by (Freitas et al., 2008; Kizilkaya et al., 2012b):

—tog[1 = (%/g,) | = 4727/, 3 @)

In this equation, Di (m? min™) is the diffusion coefficient
in the solid. D: was calculated from the slopes of

—log[1-(qi/g.)*] versus t plots.

Based on the kinetic data presented in Table 1, the
adsorption of fuchsine dye using the surface-modified fish
bone-based adsorbent was evaluated according to the
pseudo-first-order kinetic model. The experimentally
obtained adsorption capacity values (qe,exp) Were compared
with the adsorption capacities calculated from the model
(qescat) as well as the rate constant (ki) values. At an initial
concentration of 6.76 mg/L, the experimental adsorption
capacity was measured as 0.94 mg/g, whereas the model-
calculated value was 0.39 mg/g, with the corresponding rate
constant 0.420 h-* (k1). Under these conditions, the correlation
coefficient (R?) was 0.869, indicating a limited fit to the model.
Similarly, at an initial concentration of 3.38 mg/L, the
experimental qe was 0.47 mg/g, and the model value was
calculated as 0.20 mg/g. The R? value of 0.948 indicated the
best fit, suggesting that the pseudo-first-order kinetic model
better represents the adsorption process within the mid-
concentration range. At lower concentrations, such as 1.69
mg/L and 0.676 mg/L, a similar trend was observed. In both

cases, the experimental q. values differed from the model
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values, with R? values of 0.905 and 0.898, respectively.
Overall, it can be concluded that the pseudo-first-order
kinetic model shows a better fit in the mid-concentration
range for fuchsine dye adsorption on surface-modified fish
bone; however, a perfect fit across all concentration ranges
was not achieved. This suggests that the adsorption
mechanism is not limited to physical adsorption alone and
that other processes such as chemical interactions or film

diffusion may also play significant roles.

The kinetic data for fuchsine dye adsorption using the
surface-modified fish bone-based adsorbent (Table 1) were
evaluated according to the pseudo-second-order kinetic
model. The results demonstrate that this model represents
the adsorption process with high accuracy. Across all
the

adsorption capacities (qeexp) closely matched the model-

concentration  ranges, experimentally  obtained
calculated values (qecat), with correlation coefficients (R?)
ranging from 0.9909 to 0.9980. An increase in adsorption
capacity was observed with rising initial concentrations. For
example, at an initial concentration of 6.76 mg/L, the
calculated geca was 0.95 mg/g, with a rate constant (kz2) of
3.43 g/mg-h and an initial adsorption rate (hi) of 3.11 mg/g-h.
Similarly, at 3.38 mg/L, qeca was 047 mg/g, ko was 6.37
g/mgh, and hi was 1.41 mg/g-h. At lower concentrations,
such as 1.69 mg/L and 0.676 mg/L, qecal values were 0.22 mg/g
and 0.08 mg/g, while k; values increased to 20.23 g/mg-h and
31.92 g/mgh, the

concentration decreased, the rate constant (k2) increased,

respectively. Notably, as initial
whereas the initial adsorption rate (hi) decreased. This
indicates that adsorption occurs more rapidly at lower
concentrations but with a more limited total adsorption
capacity. These results reveal that the surface-modified fish
bone adsorbent is effective in removing fuchsine dye and that
the adsorption process follows the pseudo-second-order
kinetic model. This suggests that adsorption is largely driven

by chemical interactions, involving strong binding between

materials show promise as an alternative and sustainable

option.

For the adsorption of fuchsine dye using the surface-
modified fish bone-based adsorbent, both the pseudo-first-
order and pseudo-second-order kinetic models were
individually evaluated, and the obtained data were
compared. Examination of the pseudo-first-order kinetic
the

experimental adsorption capacity (qeexp) and the model-

model revealed noticeable differences between
calculated adsorption capacity (qecal), especially at high and
low concentrations, with correlation coefficients (R?) ranging
from 0.869 to 0.948. This indicates that the pseudo-first-order
model only partially represents the adsorption process of
fuchsine dye. While this model is generally associated with
physical adsorption processes, the results of this study
suggest that physical adsorption alone cannot fully explain
the mechanism. In contrast, the pseudo-second-order kinetic
model results showed much closer agreement between
experimental and calculated qe values, with R? values
ranging from 0.9909 to 0.9980. Furthermore, the rate constant
(k2) and initial adsorption rate (hi) calculated in the pseudo-
second-order model exhibited systematic changes depending
on the initial concentration. This high degree of fit and
systematic variation strongly indicates that the adsorption
mechanism predominantly involves chemical adsorption
(chemisorption), with strong bonds forming between the
active groups on the adsorbent surface and the fuchsine dye
molecules. In conclusion, based on the evaluation of both
kinetic models, the adsorption of fuchsine dye onto the
surface-modified fish bone adsorbent better fits the pseudo-
second-order kinetic model. The high correlation coefficients
the

experimental values serve as significant evidence that

and close agreement between calculated and

adsorption occurs mainly through chemical interactions in
the system. In this context, the study results demonstrate that

surface-modified fish bone-based adsorbents offer an

the active sites on the adsorbent surface and the dye effective and sustainable solution, particularly for
molecules. Considering the development of low-cost and environmental applications such as dye removal.
environmentally friendly adsorbents, fish bone-based
Table 1. Pseudo first and second order kinetic constants of fuchsin adsorption of HSA product
qe, exp Pseudo-first-order Pseudo-second -order
(mg/g) Qe al (mg/g) ki R? qe cal (mg/g) k2 R? hi (mg/g.h)
(h) (g/mg.h)
0.94 0.39 0.420 0.869 0.95 3.43 0.991 3.11
0.47 0.20 0.341 0.948 0.47 6.37 0.990 1.41
0.22 0.08 0.439 0.905 0.22 20.23 0.998 1.00
0.08 0.04 0.485 0.898 0.08 31.92 0.991 0.19
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Table 2. Diffusion calculation results of fuchsin absorption of HSA product

Urano and Tachikawa Weber and Morris

Di (m?h) R? Kw (mg gth%) Dw (m?h™) R?
9.762x1011 0.854 167.81x103 1.1559x1013 0.972
7.706x101 0.945 89.19x10° 1.3191x1013 0.969
1.013x10-10 0.923 42.821x10° 1.3799x1013 0.831
5.57x101 0.937 13.611x10° 1.1971x1013 0.943

The Urano and Tachikawa model is a kinetic model
commonly used to investigate the effect of film diffusion in
adsorption processes. Film diffusion refers to the movement
of solvent or dissolved substances through a thin liquid layer
that exists between the bulk solution and the adsorbent
surface before the adsorbate reaches the adsorbent. This thin
film can create resistance to mass transfer and may act as a
rate-limiting step in the overall adsorption process. The
model enables the calculation of parameters such as the film
diffusion coefficient (Di), which quantifies the rate of mass
transfer through the film layer. Thus, it allows evaluation of
whether film diffusion acts as a limiting step in adsorption.
The Urano and Tachikawa model serves as an important tool
for understanding adsorption mechanisms by helping to
distinguish different mass transfer steps. It is widely used in
environmental engineering and chemical process
applications to optimize adsorption by improving process
conditions. In summary, the Urano and Tachikawa model
mathematically describes the kinetic effect of film diffusion
in adsorption and quantitatively determines the magnitude
of this effect (Urano and Tachikawa, 1991; Freitas et al., 2008;
Yao and Chen, 2017; Lopici¢ et al., 2019). The Urano and
Tachikawa model as the role of film diffusion in the
adsorption of fuchsine dye onto the surface-modified fish
bone-based adsorbent was investigated in Table 2. The
obtained film diffusion coefficient (Di) values range between
5.57 x 10" m?h and 1.013 x 10" m?/h. These values indicate
that mass transfer through the film layer on the modified fish
bone surface is relatively slow but cannot be neglected.
Additionally, correlation coefficients (R?) vary from 0.854 to
0.945, suggesting that while film diffusion contributes to the
adsorption process, it does not solely control it. Particularly
in concentration ranges where R? values exceed 0.9, film
diffusion appears to play a more significant role as a rate-
controlling step affecting adsorption speed. Overall, the
results from the Urano and Tachikawa model suggest that
fuchsine dye adsorption onto the surface-modified fish bone
adsorbent is partially controlled by film diffusion, but the
adsorption cannot be fully explained by this mechanism
alone. The adsorption process occurs as a combined effect of
surface interactions as well as film and intraparticle diffusion

steps.

The Weber and Morris model is a widely used kinetic
approach to investigate the role of intraparticle diffusion in
adsorption processes. This model provides important
parameters to evaluate the rate of mass transfer occurring
within the internal structure of adsorbent particles and
whether this step acts as a rate-limiting factor (El-Sikaily et
al., 2007; Hameed et al., 2008; Greluk and Hubicki, 2009; Wu
et al., 2009; Chu et al., 2025). The results presented in Table 2
include values for Kw (intraparticle diffusion rate constant),
Dw (intraparticle diffusion coefficient), and R? (correlation
coefficient). The Kw range
13.6 to 167.8x10° mg-g™h?5 As an indicator of the

intraparticle diffusion rate, higher Kw values suggest faster

values from

intraparticle diffusion. These results indicate variations in
diffusion

Specifically, higher Kw values reflect increased kinetic

rates depending on adsorption conditions.
facilitation at this stage and highlight the significant role of
diffusion. The Dw values range narrowly between 1.16 x10-13
and 1.38 x10-13 m?-h-!, indicating generally slow intraparticle
diffusion. Factors such as the pore structure of the adsorbent,
particle size, and surface properties strongly influence these
diffusion coefficients. The low Dw values suggest that
intraparticle diffusion could be a rate-limiting step,
potentially slowing down the overall kinetics. Correlation
coefficients (R?) vary between 0.831 and 0.972. High R? values
(especially above 0.97) demonstrate strong agreement
between the model and experimental data, indicating that
intraparticle diffusion is an important mass transfer step in
the adsorption kinetics and that the model accurately
represents the process. Lower R? values suggest that other
mechanisms such as film diffusion or chemical adsorption
may also contribute. Overall, the data show that intraparticle
diffusion plays a significant role in the adsorption of fuchsine
dye onto the surface-modified fish bone adsorbent. However,
the low intraparticle diffusion coefficients indicate that the
process proceeds relatively slowly, pointing to the need for
optimizing the adsorbent pore structure and surface
properties to enhance adsorption rates. Therefore, strategies
such as increasing pore volume, improving pore accessibility,
and modifying surface chemistry could be pursued to
enhance both adsorption capacity and kinetics. In conclusion,

the Weber and Morris model parameters reveal that
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adsorption is partially controlled by intraparticle diffusion,
which significantly influences adsorption performance.
These insights can guide the design and application of
modified fish bone-based adsorbents, contributing to the
effective and  sustainable

development of more

environmental solutions.

The

adsorption of fuchsine dye onto the surface-modified fish

kinetic and diffusion models related to the

bone-based adsorbent were comprehensively evaluated,
considering the mechanisms influencing the overall process.
Within this scope, the results of the pseudo-first-order kinetic
model, pseudo-second-order kinetic model, Urano and
Tachikawa model, and Weber and Morris model were
comparatively analyzed. The pseudo-first-order kinetic
model showed limited agreement in describing the
adsorption process. Deviations between experimentally
obtained values and model calculations were observed,
suggesting that physical adsorption alone does not
sufficiently represent the adsorption mechanism. In contrast,
the pseudo-second-order kinetic model exhibited very high
correlation coefficients, indicating that the adsorption
process is primarily chemical in nature and dominated by
chemical interactions occurring on the adsorbent surface. The
close agreement between experimental data and model
calculations supports the dominant influence of this model
on the process. The Urano and Tachikawa model, which
evaluates the effect of diffusion, indicated that mass transfer
from the solution to the adsorbent surface via film diffusion
contributes to the adsorption process to a certain extent.
However, film diffusion alone was not the rate-determining
step, as reflected by lower correlation coefficients compared
The Weber and Morris model
highlighted the significance of intraparticle diffusion,

to the kinetic models.

showing that the adsorption process is partially controlled by
diffusion within the adsorbent particles. The strong model fit
especially points to the importance of the adsorbent pore
structure and internal characteristics on the adsorption
kinetics. However, the relatively low intraparticle diffusion
coefficient suggests that this step could be rate-limiting.
Overall, the evaluation demonstrates that the adsorption of
fuchsine dye onto the surface-modified fish bone adsorbent
is a multi-mechanistic process. In addition to chemical
adsorption, film diffusion and intraparticle diffusion
mechanisms also influence the process. The high conformity
of the pseudo-second-order kinetic model underscores the
dominance of chemical interactions, while diffusion models
indicate that mass transfer steps cannot be neglected. This
comprehensive analysis emphasizes the need to consider
both surface chemistry and structural properties of the
adsorbent to enhance its efficiency and performance in

environmental applications.

CONCLUSION

This study holds significant importance as it offers a
biologically sourced, low-cost, and environmentally friendly
adsorbent alternative for the removal of toxic dyes
commonly found in industrial wastewater. The modification
and utilization of waste materials such as fish bones
contribute to sustainable resource management while
enabling the development of value-added products. Dye
pollution, originating particularly from the textile, food, and
chemical industries poses a serious threat to aquatic
ecosystems. The effective removal of fuchsine dye in this
study presents promising results for the treatment of other
structurally similar anionic dyes. The findings shed light on
the development of more economical and ecological
solutions compared to conventional wastewater treatment
methods. Moreover, the detailed investigation of adsorption
mechanisms through kinetic and diffusion models provides
critical information for the design and optimization of such
materials. The multidisciplinary approach of this study
serves as a valuable reference for researchers in
environmental engineering, materials science, and chemistry.
In this research, the efficacy of HSA adsorbent —obtained by
chemically functionalizing fish bone waste was evaluated for
the removal of fuchsine dye from aqueous solutions.
Experimental results demonstrated that the modified fish
bone adsorbent exhibited high adsorption capacity for
fuchsine, with adsorption capacity increasing alongside
initial dye concentration. Kinetic analyses revealed that the
adsorption process followed a pseudo-second-order kinetic
model, indicating that chemical adsorption is the dominant
mechanism. Diffusion studies conducted using Weber-
Morris and Urano-Tachikawa models showed that both
intraparticle diffusion and film diffusion contribute to the
adsorption process but neither acts as the sole rate-limiting
step. Notably, a removal efficiency of 69.60% was achieved at
the highest concentration tested (6.76 mg/L), proving the
potential of this material as an alternative for industrial
wastewater treatment. One of the key contributions of this
study is providing an environmentally friendly and cost-
effective solution to the waste management challenges faced
by the seafood processing industry. The valorization of
biological wastes such as fish bones serves as an important
example in the development of sustainable water treatment
technologies. While the results demonstrate the applicability
of modified fish bone adsorbents particularly for treating
textile and dye industry wastewater, future studies are
recommended to test different dyes and real industrial
wastewater samples. In conclusion, this research makes a
significant contribution to the development of innovative

and sustainable solutions in waste management and water
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treatment technologies, offering practical insights for

industrial applications.
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This study examines interspecies differentiation by comparing the morphometric and meristic
characteristics of two endangered trout species (Salmo opimus Turan, Kottelat and Engin, 2012
and Salmo plathycephalus Behnke, 1968) and a species with the potential to be endangered
(Salmo okumusi Turan, Kottelat and Engin, 2014). The research was conducted between 2014
and 2016 in the upper tributaries of the Ceyhan, Seyhan, and Euphrates basins in Tiirkiye. A

total of 25 morphometric and 24 meristic characters were examined, and the measurements

influencing interspecies differentiation were analyzed using the Random Forest model. The

Keywords: results indicate that S. plathycephalus exhibits significant differentiation in metric

Conservation biology characteristics. In particular, variables such as predorsal length, head length, and body height

Endangered trout species are key distinguishing factors for this species. Among the meristic traits, the number of red
Interspecies differentiation
Meristic traits

Morphometric traits

spots and black markings on the operculum are critical for species identification. This study
enhances understanding of species’ environmental adaptations and informs conservation
strategies, laying a foundation for sustainable management. Future research should focus on

habitat conservation efforts.

INTRODUCTION al., 2024). Among these, Salmo opimus, Salmo okumusi, and
Salmo plathycephalus have been reported to originate from the

Tiirkiye is located at the intersection of three major
biogeographic regions Caucasus, Mediterranean, and Iran,
Anatolia which results in a high level of species richness and
endemism (Sekercioglu, 2011; Noroozi et al., 2019; Kara and
Bozali, 2024). The diversity of naturally occurring trout
species in Anatolia has been identified based on
morphological and genetic characteristics (Behnke, 1968;
Turan et al., 2010, 2011, 2012, 2017, 2020, 2021, 2022; Kaya,
2020). Extensive research has revealed the presence of 17

Salmo species with natural distribution in Tiirkiye (Turan et

Adriatic lineage (Turan et al., 2024).

Previously identified as Salmo trutta macrostigma (Alp et
al., 2003; Alp and Kara, 2004; Geldiay and Balik, 2009), Salmo
okumusi was reclassified by Turan et al. (2014). This species
has been reported in the upper tributaries of the Euphrates
River and Goksu (Kara et al., 2011). S. okumusi can be
distinguished from other trout species by the presence of red
spots on its adipose fin and distinctive body coloration.
Commonly referred to as “Mercan Alasi” by locals, this
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species has been subjected to excessive fishing due to the
belief that it has medicinal benefits and its highly valued
taste. Consequently, its populations have significantly
declined, leading to a complete ban on fishing throughout the
year. However, the conservation status of S. okumusi on the

Red List remains undetermined.

Trout populations found in the upper tributaries of rivers
flowing into the eastern Mediterranean, which were
previously reported as S. trutta macrostigma (Alp et al., 2003;
Alp and Kara, 2004; Geldiay and Balik, 2009), were
reclassified by Turan et al. (2012) as Salmo opimus based on
morphometric and molecular characteristics. Locally known
as "Ceyhan Alasi" or "Red-Spotted Trout," S. opimus is
primarily found in the inland waters of Kahramanmaras and
inhabits only the first 15-20 km of streams from their source
(Alp and Kara, 2004). This species exhibits a few black spots
and numerous red parr marks along its lateral body surface.
Its primary food source, Gammarus sp., is believed to be
responsible for the red pigmentation observed in its body
and flesh (Kara and Alp, 2005). Due to excessive fishing, S.
opimus populations have drastically declined, and the species
has been classified as endangered (Endangered, EN)
(Freyhof, 2019a).

S. plathycephalus, endemic to the Seyhan River, was first
described as a new species in 1968 (Behnke, 1968). It is
predominantly found in the Zamanti River, an upper
tributary of the Seyhan Basin. This species differs from other
trout species in terms of scale count, gill raker count, pyloric
caeca count, and other morphological characteristics. Unlike
other trout species, S. plathycephalus lacks distinct red
spotting, and its body coloration is irregularly distributed
(Kara et al., 2011a). This species reproduces between October
and January, with individuals laying approximately 5,000
eggs per kilogram of body weight (Kara et al., 2011b).
Excessive and illegal fishing, along with habitat degradation,
pose major threats to this species. Consequently, S.
plathycephalus is also classified as endangered (Endangered,
EN) (Freyhof, 2019b).

This study aims to assess the degree to which certain
morphometric and meristic traits contribute to interspecies
differentiation among two endangered trout species (S.
opimus and S. plathycephalus) and one species with a potential
risk of endangerment (S. okumusi). The findings of this
research are expected to contribute scientifically to the
development of conservation strategies and sustainable
Additionally,

and

management plans for these species.

understanding interspecies adaptation strategies

providing a foundation for future biodiversity studies are

among the key objectives of this study.

MATERIALS AND METHODS

This study focused on the Salmo opimus, Salmo okumusi,
and Salmo plathycephalus trout species found in the streams of
the Ceyhan, Euphrates, and Seyhan basins, respectively
(Figure 1 and Figure 2). The research was conducted between
April 2014 and June 2016. Fish samples were collected using
electro-shocker, cast nets, and gill nets. In this context; n: 19
S. okumusi, n: 15 S. opimus and n: 19 S. plathycephalus samples
were caught. The captured specimens were preserved in a 4%
formaldehyde solution and transported to the laboratory for
further analysis. The length measurements of the fish were

performed using a digital caliper with a precision of 0.01 mm.

LIRSS

S

Figure 1. Localities of trout specimens: (1) Upper Seyhan
River (Zamant1 Stream, Serefiye), (2) Upper Euphrates
(Nurhak, Eskikdy), and (3) Upper Ceyhan River (Kémiir

Stream)

Figure 2. (A) Salmo opimus specimen from Komiir Stream,
Ceyhan River; (B) Salmo okumusi specimen from Upper
Euphrates River, Nurhak (Eskikdy, Kahramanmaras); (C)
Salmo plathycephalus specimen from Zamant1 Stream, Seyhan
River (Serefiye)
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Morphometric and Meristic Traits lateral aspect and measured to the nearest 0.01 mm using a

In the laboratory, a total of 25 morphometric digital caliper. All meristic characters were counted twice on

measurements and 24 meristic counts were recorded for each the same day by the same observer to ensure accuracy.

fish (Figure 3, Table 1). Descriptive statistics of the morphometric and meristic
characteristics of the sampled fish are presented in Table 2

Morphometric measurements were taken from the left and Table 3, respectively.

Table 1. Morphometric and meristic traits analyzed in this study

Morphometric traits (mm) Meristic traits
Trait Acronym Trait Acronym

Upper jaw depth X1 Operculum, black spot; big Y1
Snout length X2 Operculum, black spot; small Y2
Orbital diameter(horizontal) X3 Red color on the adipose Y3
Head depth X4 Red spots on line lateral Y4
Orbital diameter(vertical) X5 Red spots on the line lateral dorsal Y5
Length of maxilla X6 Red spots on the line lateral ventral Y6
Upper jaw length X7 Pyloric ceaca Y7
Lower jaw length X8 Gill rakers Y8
Pectoral fin length X9 Lingual teeth Y9
Body depth (dorsal fin) X10 Lower jaw teeth Y10
Dorsal fin length X11 Upper jaw teeth Y11
Pelvic fin length X12 Maxilla teeth Y12
Body depth (anal fin) X13 Number of red spots on the dorsal fin. Y13
Adipose fin length X14 Line lateral scales Y14
Anal fin length X15 Line lateral dorsal scales Y15
Caudal peduncel length X16 Line lateral abdomen scales Y16
Caudal pedeuncle depth X17 Dorsal fin (spine) Y17
Length of upper caudal fin lope X18 Dorsal fin (soft) Y18
Length of middle caudal fin ray X19 Anal fin (spine) Y19
Length of lower caudal fin lobe X20 Anal fin (soft) Y20
Predorsal length X21 Caudal fin Y21
Head length X22 Pelvic fin(spine) Y22
Premaxilla length X23 Pelvic fin(soft) Y23
Prepelcic length X24 Pectoral fin (soft) Y24
Preanal length X25

Figure 3. Measurements taken on Salmo specimens

1: upper jaw depth, as largest depth of the maxilla and supramaxilla; 2: snout length, from symphysis of premaxilla to osseous orbit margin; 3: orbital horizontal diameter, between osseous orbital
margin; 4: head depth, just posterior to orbit; 5: orbital vertical diameter, between osseous orbital margin; 6: length of maxilla, from premaxillad end to posterior end of maxilla; 7: upper jaw
length, from symphysis of premaxilla to posterior end of maxilla; 8: lower jaw length, from symphysis of dentary to retroarticulare; 9: pectoral fin length, from base of first ray to tip of longest
ray; 10: body depth, at level of origin of dorsal fin; 11: dorsal fin length, from base to tip of longest ray; 12: pelvic fin length, from base of first ray to tip of longest ray; 13: body depth, at level of
origin of anal fin; 14: adipose fin length, from origin to tip; 15: anal fin length, from base of first ray to tip of longest ray; 16: caudal peduncle length, from end of anal fin to middle base of caudal
fin; 17: least depth of caudal peduncle; 18: length of upper caudal fin lobe, from base to tip of longest ray; 19: length of middle caudal fin ray, from base to tip of shortest ray; 20: length of lower
caudal fin lobe, from base to tip of longest ray; 21: predorsal length from upper jaw symphysis to origin of dorsal fin; 22: head length, from upper jaw symphysis to posterior tip of operculum;
23: premaxilla to preoperculum length, from premaxilla end of maxilla to posterior margin of preoperculum; 24: prepelvic length, from upper jaw symphysis to origin of pelvic fin; 25: preanal
length, from upper jaw symphysis to origin of anal fin; SL: standard length (SL), from upper jaw symphysis to middle base of caudal fin (Modified from Delling, 2002)
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Table 2. Descriptive statistics of the morphometric characteristics of the sampled fish

X1 X6 X11 X16 X21
n Mean *SD Mean #SD Mean +SD Mean *SD Mean +SD
S. okumusi 19 4.72 0.63 10.68 1.34 22.96 2.72 24.43 3.42 53.42 7.41
S. opimus 15 3.77 0.77 9.63 1.19 20.11 3.34 20.27 341 50.28 14.01
S. plathycephalus 19 12.22 1.58 22.24 2.11 42.44 5.52 51.39 7.93 121.25 12.40
X2 X7 X12 X17 X22
n Mean *SD Mean #SD Mean +SD Mean *SD Mean +SD
S. okumusi 19 8.24 1.55 14.61 1.79 17.84 2.28 13.28 1.80 31.50 3.69
S. opimus 15 6.45 0.95 12.45 1.90 22.20 23.59 11.32 1.66 27.67 3.84
S. plathycephalus 19 19.13 2.03 32.05 3.08 36.78 3.13 28.51 2.63 65.73 5.44
X3 X8 X13 X18 X23
n Mean *SD Mean #SD Mean +SD Mean *SD Mean +SD
S. okumusi 19 7.19 0.61 16.56 2.10 21.95 3.39 20.15 2.62 23.37 2.88
S. opimus 15 6.56 0.37 14.86 2.76 18.92 3.58 16.12 2.27 20.09 2.86
S. plathycephalus 19 11.50 0.82 37.58 4.04 51.38 5.63 38.08 3.22 50.28 417
X4 X9 X14 X19 X24
n Mean *SD Mean #SD Mean +*SD Mean *SD Mean +SD
S. okumusi 19 16.68 2.30 24.57 2.64 11.36 1.58 12.09 1.38 63.50 8.05
S. opimus 15 15.72 2.51 21.47 2.54 8.93 1.84 10.24 1.30 51.63 13.54
S. plathycephalus 19 34.15 3.60 47.71 3.92 22.66 3.84 26.31 2.63 140.62 12.09
X5 X10 X15 X20 X25
n Mean +SD Mean #SD Mean +SD Mean +SD Mean +SD
S. okumusi 19 6.86 0.70 28.71 4.21 20.11 2.49 20.31 2.57 86.36 10.88
S. opimus 15 6.06 0.46 25.75 4.70 16.71 2.30 15.84 2.00 76.08 11.92
S. plathycephalus 19 10.23 0.93 69.94 8.71 41.78 4.29 37.09 2.90 196.95 19.47
Table 3. Descriptive statistics of the meristic characteristics of the sampled fish
Y1 Y7 Y13 Y19
n Mean +SD Mean +SD Mean +SD Mean +*SD
S. okumusi 19 1.00 0.00 23.42 1.61 14.95 1.54 2.00 0.00
S. opimus 15 1.00 0.00 26.67 4.81 0.00 0.00 3.00 0.00
S. plathycephalus 19 0.00 0.00 27.95 4.47 0.00 0.00 2.84 0.37
Y2 Y8 Y14 Y20
n Mean +SD Mean +SD Mean +SD Mean +*SD
S. okumusi 19 9.26 1.52 18.89 0.32 118.68 1.42 8.89 0.46
S. opimus 15 10.73 1.49 17.80 1.70 116.93 4.62 8.33 0.49
S. plathycephalus 19 19.05 1.35 23.84 1.07 114.32 3.02 8.68 0.75
Y3 Y9 Y15 Y21
n Mean +SD Mean +SD Mean +SD Mean +*SD
S. okumusi 19 4.00 0.00 8.00 0.00 2411 1.24 21.89 0.32
S. opimus 15 0.00 0.00 8.00 0.00 28.33 2.72 22.00 0.00
S. plathycephalus 19 0.00 0.00 9.26 0.99 19.68 1.60 20.21 0.63
Y4 Y10 Y16 Y22
n Mean +SD Mean +SD Mean +SD Mean +*SD
S. okumusi 19 12.95 1.51 16.26 0.81 20.21 1.81 1.00 0.00
S. opimus 15 6.60 2.35 16.20 041 19.87 2.13 1.47 0.52
S. plathycephalus 19 0.00 0.00 23.37 1.07 18.63 1.26 1.00 0.00
Y5 Y11 Y17 Y23
n Mean +SD Mean +SD Mean +SD Mean +SD
S. okumusi 19 15.26 5.13 60.42 3.53 3.00 0.00 7.89 0.32
S. opimus 15 16.27 7.30 59.67 2.02 3.00 0.00 7.80 0.56
S. plathycephalus 19 0.00 0.00 66.05 5.22 3.00 0.00 7.89 0.32
Y6 Y12 Y18 Y24
n Mean +SD Mean +SD Mean +SD Mean +*SD
S. okumusi 19 15.53 3.94 11.00 1.29 10.11 0.57 11.79 0.42
S. opimus 15 14.33 3.62 11.00 1.51 10.13 0.64 11.20 1.01
S. plathycephalus 19 0.00 0.00 10.11 0.99 11.47 0.70 11.89 0.32
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Morphometric and Meristic Traits

Because fish exhibit allometric growth, a common issue
with morphometric data is the high correlation of all
measurements with length. To analyze fish shape
independently of size, it is necessary to remove the size factor
from the data. In this study, the Random Forest model was
used as the statistical method. Unlike linear models, which
can suffer from multicollinearity, Random Forest effectively
handles correlated features (Thakur 2020). Additionally, to
minimize errors arising from differences in fish size, all
morphometric measurements taken from each specimen
were standardized by their standard length (SL). All
statistical analyses were conducted using R (R Core Team,
2025).

RESULTS

Figure 4 and Figure 5 illustrate the interspecies
morphological differences in terms of morphometric and
meristic characteristics, respectively, using t-Distributed
Stochastic Neighbor Embedding (t-SNE) with Random
Forest embeddings. These figures provide a two-dimensional
visualization of the differentiation among species based on

their metric and meristic traits.

Random Forest Embeddings with t-SNE: Metric traits

Species
® S.okumusi

® s opimus

Dimension 2

® S plathycephalus

0
Dimension 1

Figure 4. Differentiation of species based on morphometric

(metric) characteristics

In terms of morphometric characteristics, S. plathycephalus
individuals are distinctly clustered separately from the other
two species in the Dimension 1 and Dimension 2 space
(Figure 4). This indicates that S. plathycephalus possesses a
significantly different morphometric profile compared to S.
okumusi and S. opimus. However, no clear distinction is
observed between S. okumusi and S. opimus, suggesting that
these species may share common phenotypic traits or that the
analyzed characteristics may not be sufficient to differentiate

them.

Conversely, S. okumusi, S. opimus, and S. plathycephalus

exhibit distinct structural differences in  meristic

characteristics (Figure 4). The pronounced differentiation
among species in terms of meristic traits suggests that these

features may play a crucial role in biological classification.

Random Forest Embeddings with t-SNE: Meristic traits

Species
» S okumusi
] o ° ® S opimus
° ® S. plathycephalus

Dimension 2

1
Dimension 1
Figure 5. Differentiation of species based on meristic traits

Figures 6 and Figure 7 present the relative importance of
variables influencing interspecies differentiation for
morphometric and meristic characteristics, respectively,
using the Mean Decrease Gini metric from the Random
Forest model. A higher Gini value indicates that the
corresponding variable contributes more significantly to the
decision tree splits, thereby improving the model’s predictive

performance.

For morphometric characteristics, the variable X3 (Orbital
diameter horizontal) has the highest Gini value, making it the
most critical feature for species differentiation. X9 (Pectoral
fin length) and X5 (Orbital diameter vertical) rank second
and third, respectively, highlighting their significant roles in
interspecies differentiation. On the other hand, X19 (Length
of middle caudal fin lobe) has the lowest Mean Decrease Gini
value, suggesting that this trait has a limited impact on
distinguishing the species (Figure 6).

Random Forest Variable Importance

x

IMean Decrease Gini

Figure 6. Importance rankings of features influencing species

differentiation based on morphometric characteristics
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Random Forest Variable Importance

2
Mean Decrease Gini

Figure 7. Importance rankings of features influencing species

differentiation based on meristic traits

DISCUSSION

In this study, the morphometric and meristic differences
the and S.

plathycephalus, as well as S. okumusi, were examined in detail.

among endangered species S. opimus
The obtained data indicate that S. plathycephalus is distinctly
separated from the other two species in terms of
morphometric characteristics. For instance, significantly
higher measurements of predorsal length (X21), head length
(X22), prepelvic length (X25), body height (X10), and adipose
fin length (X14) suggest that this species possesses a larger
and structurally different morphology. These findings
support the morphological variations observed in the
Ceyhan and Seyhan basins, as reported by Alp et al. (2003)

and Kara and Alp (2004).

On the other hand, while S. okumusi and S. opimus
generally exhibit similar morphometric traits, certain
parameters, such as X5 (orbital diameter vertical), X9
(pectoral fin length), X15 (anal fin length), and X20 (caudal
lobe length),

differentiation between these two species. This finding is

fin lower indicate partial phenotypic
consistent with the morphological similarities reported by
Turan et al. (2012) and also suggests that the selected metrics
might have limited power in distinguishing these two
species. Additionally, the identification of X3 (orbital
diameter horizontal) as the most critical parameter in species
differentiation, based on its highest Mean Decrease Gini
value in the Random Forest analysis, underscores the
importance of morphometric characteristics in taxonomic

classification (Turan et al., 2024).

Regarding meristic traits, the effects of habitat differences
on morphological adaptation become evident. While red
spots on the body, prominent black parr marks on the
operculum, and vibrant color patterns on the dorsal fins were

observed in specimens from the Ceyhan and Euphrates

basins, S. plathycephalus individuals from the Seyhan basin
exhibited less distinct spotting and more irregular color
distribution. Notably, the presence of one or two red spots
(parr) on the adipose fin of S. okumusi specimens from the
Euphrates basin suggests a connection between
environmental factors and the species’ adaptive responses

(Kara et al., 2011a; Kara et al., 2011b).

These morphological differences highlight the influence
of physical and chemical properties of trout ecosystems such
as water temperature, flow rate, and habitat structure in
shaping species’ morphology. As noted by Balik (1988) and
Dorofeeva et al. (1986), these environmental factors can result
in variations in growth rates, pigmentation patterns, and fin
morphology. Additionally, Susnik et al. (2004) reported that
environmental pressures in specific habitats shape the
adaptive morphological traits of species, influencing their

ecological niche differentiation.

Furthermore, trout farming activities in the study areas
the like

Oncorhynchus mykiss may

and introduction of non-native species
into natural populations
negatively impact local genetic structure and morphological
diversity. As highlighted by Kara and Alp (2005) and Geldiay
and Balik (2009), such genetic admixture is one of the critical
factors disrupting adaptation processes in native species and
complicating conservation efforts. Additionally, the recent
proliferation of hydroelectric power plants (HPPs) without
sufficient consideration of environmental impacts has led to
habitat

sustainability of natural trout populations (Alp et al., 2020).

degradation, posing a serious threat to the

CONCLUSION

The present study’s findings clearly demonstrate
significant morphometric and meristic differentiation among
the three endemic trout species S. opimus, S. platycephalus, and
S. okumusi. Notably, S. plathycephalus exhibits a distinctly
larger and different morphometric profile setting it apart
from the other two trout. These pronounced phenotypic
distinctions have important taxonomic and evolutionary
implications. They affirm that each population represents a
highlighting the utility of detailed

morphometric and meristic data in trout classification. The

distinct species,

variation in traits across different river basins also
underscores the role of environmental adaptation in driving
divergence; for example, S. plathycephalus in the Seyhan basin
shows reduced red spotting and more irregular coloration
compared to the more vividly spotted S. opimus and S.
okumusi from the Ceyhan and Euphrates basins. Such
patterns are consistent with the notion that local habitat
conditions (e.g. water temperature, flow rate, and habitat

structure) can shape phenotypic traits over time, as observed
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in other trout populations. Therefore, the study indicates that
species differences arise from an interplay of genetic lineage
and adaptive responses to unique environmental pressures
in each habitat. Recognizing this environmental influence is
crucial for taxonomy and conservation, since it suggests that
preserving the distinct habitats of each trout is integral to

maintaining their phenotypic and genetic identity.

From a conservation perspective, delineating these
species’ unique characteristics is essential for guiding
management efforts. Both S. opimus and S. platycephalus are
currently listed as Endangered (EN) and have suffered severe
population declines largely due to overfishing and habitat
degradation. S. okumusi, while not yet officially Red-Listed,
has similarly experienced drastic declines, prompting a
complete fishing ban to prevent its extinction. The insights
from this study provide a valuable scientific basis for
developing targeted conservation strategies and sustainable
management plans for each species. In practice, this means
that management can be tailored to each trout’s specific
needs and vulnerabilities for instance, protecting the cold,
upper stream habitats that S. opimus requires, or enforcing
stricter fishing and habitat restoration measures in the
Seyhan River for S. platycephalus. Mitigating anthropogenic
threats is also a high priority: measures such as enforcing
fishing regulations, preventing genetic introgression from
non-native trout (e.g. hatchery-reared O. mykiss), and curbing
environmentally destructive activities (like unregulated
hydropower development) are vital for the long term
survival of these trout populations. By addressing these
threats and incorporating the species specific knowledge of
morphological and ecological requirements, conservation
efforts can more effectively halt declines and promote
recovery. Finally, the study highlights the need for continued
research to support and refine these conservation initiatives.
High priority should be given to genetic studies detailed
molecular analyses can clarify the genetic differentiation and
diversity among S. opimus, S. platycephalus, and S. okumusi
which would complement the morphological evidence and
inform management of their genetic resources. Such analyses
could detect hidden structure among populations or identify
any hybridization and introgression from introduced trout,
an issue already flagged as a risk to the genetic integrity of
native stocks. Equally important is research focused on
habitat conservation and monitoring: long-term ecological
studies should examine how habitat restoration, improved
water quality, and protection of critical headwater spawning
grounds affect population trends and adaptive traits over
time.  This will help evaluate the effectiveness of
conservation actions and allow adaptive management as
environmental conditions

change. In summary, a

multidisciplinary approach that integrates morphology,

genetics, and ecology is essential for understanding the
adaptive processes shaping these endangered trout and for
guiding effective conservation strategies to ensure their

persistence in native Anatolian waters.
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Aragtirma Makalesi OZET

Makale Tarihgesi Uluslararasi ekonominin ve ticaretin temel unsurlarindan biri olan ulastirma ve lojistik, bilimsel
Gelis: 12.08.2025 arastirmalarin da oOncelikli konularindan biri haline gelmistir. Diinyamin en 6nemli ulastirma
Kabul: 06.10.2025 projelerinden biri olan Ipek Yolu'nun canlandirilmasi kapsaminda Azerbaycan’da denizcilik ve lojistik
Cevrimici Yaymnlanma: 16.12.2025 sektorleri dikkat cekmektedir. Azerbaycan’da stratejik hedefler dogrultusunda Hazar Denizi limanlariyla

baglantili lojistik merkezlerin kurulmasi planlanmaktadir. Ulkede ulastirma altyapisi ve lojistik
sektoriintin gelistirilmesine yonelik yapilan yatirimlarin verimliliginin belirlenmesi, bakis acilarinin ve
sorunlarimin  analiz edilmesi gerekliligi bu alandaki bilimsel arastirmalara duyulan ihtiyac da

artirmaktadir. Bu ¢alismanin amaci, Azerbaycan denizcilik ve lojistik sektorleri tizerine yapilmis yayin
ve ¢alismalari ortaya koymak, yayinlar bibliyometrik analiz yontemiyle incelemek ve degerlendirmektir.

Anahtar Kelimeler: Yapilan arastirmada 115 makale ve 15 yiiksek lisans tezine ulagilmis, bu yaynlar gesitli parametreler
Azerbaycan iizerinden bibliyometrik yontemle analiz edilmistir. Yayinlarin en fazla Rusca ve Tiirkge dillerinde
Bibliyometrik Analiz hazirlandigl, aragtirmalarda nitel yontem kullanildigi, konularin Tek Kugsak Tek Yol Projesi (OBOR)
Denizcilik gercevesinde Bakii Uluslararasi Limani'na odaklandig1 ve doktora tez galismasmin bulunmadigi
Lojistik belirlenmistir. Azerbaycan denizciligi ve lojistigi iizerine smurli yayin bulundugundan bu calisma,
alandaki calismalara katki saglamakta ve boslugu doldurmakta, gelecekte yapilacak ¢calismalar igin temel
olusturmakta ve karar vericilere kaynak saglamaktadir.
Bibliometric analysis of publications on Azerbaijan maritime and logistics sectors
ABSTRACT
Transportation and logistics are one of the basic elements of international economy and trade. They have
also become one of the priority topics of scientific research. Within the scope of the revitalization of the
Silk Road, one of the most important transportation projects in the world, the maritime and logistics
sectors in Azerbaijan, attract attention. In line with this, it is planned to establish logistics centers
Keywords: connected to the Caspian Sea ports in Azerbaijan. The necessity of determining the efficiency of
Azerbaijan investments made for the development of transportation infrastructure and logistics sector in the country
Bibliometric Analysis together with analyzing the perspectives and problems necessitates the need for scientific research in this
Maritime field. The aim of this study is to reveal the current state of Azerbaijan maritime and logistics sectors by
Logistics examining previous publications with bibliometric analysis method. In the research, 115 articles and 15

master's theses were reached, and these publications were analyzed. It is determined that the publications
were mostly prepared in Russian and Turkish languages, mostly used qualitative methods, focused on
the Baku International Port within the framework of One Belt One Road Project (OBOR) and there was
no doctoral thesis. Since there are limited publications on Azerbaijan maritime and logistics, this study
contributes to the studies in the field and completes the gaps, provides the basis for future studies and
resources for decision-makers.
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GIRiS

Denizcilik sektorii, diinya tilkeleri arasinda karsilikli
ekonomik iligkilerin ve mal alisverisinin gelistirilmesinde
6nemli bir rol oynamaktadir. Kiiresel tasimacilikta énemli
yer tutan deniz yolu tasimacili1 giiniimiizde ulusal bir
sektor olmanin Otesine gegerek uluslararasi is boliimiinde
biiylik bir boyut ve maddi karakter kazanarak diinya
iiretiminin ve ticaretinin biiyiimesinde giderek daha fazla
yer tutmaktadir. Diinya ticaretinde tasmnan yiiklerin
hacmindeki artisin yani sira yapisal bilesim de siirekli
degismektedir; uluslararasi yiiklerin yaklasik %70ini hazir
tiketim driinleri, %30'unu ise hammadde yiikleri
olusturmaktadir. Ham petrol ve petrol iiriinleri ise deniz
yolu yiiklerinin neredeyse
(Yadigarov, 2021).

limaninda, 70.000’den fazla ticari gemiyle yilda yaklasik 12

yarisin1  olusturmaktadir

Giintimiizde 5.000'den fazla yiik

milyar ton yiikiin tasindig1 denizcilik sektorii kiiresel

ticaretin en 6nemli itici giictidiir (Esmer, 2020).

1990’11 yillar itibariyle Cin’in kiiresel bir iiretim merkezi
haline gelmesiyle, diinya deniz ticaret rotalar1 Uzak
Dogu’ya kaymustir. Cin, kiiresel iiretim kapasitesinin yani
sira deniz ticaret filosu ve limanlariyla da diinyanin en
onemli denizcilik iilkelerinden biri haline gelmistir. Ayrica
Tek Kusak Tek Yol (One Belt One Road-OBOR) projesini
2013 yilinda diinyaya duyurmasiyla, kara ve denizde
ulastirma aglarini gelistirmeyi ve gelecek 30 yilda da kiiresel
uretim ve ulagirmanin merkezi olma konumunu
siirdiirmeyi planladig1 goriilmektedir (World Bank, 2019).
Bu kapsamda diinyanin en 6nemli ulastirma projelerinden
biri haline gelen ipek Yolu'nun canlandirilmasi, bu projeye
dahil olan iilkeleri de dogrudan etkilemektedir. Kuzey-
giiney ve dogu-bat1 olmak iizere ulastirma koridorlarmin
kesisim noktasinda yer alan Azerbaycan’da denizcilik ve
Ulkedeki

uluslararasi ticaret hacminin ve transit ticaretten elde edilen

lojistik ~ sektorleri bu projeyle gelisecektir.
gelirin arttirilmasi amaciyla 2016 yilinda hazirlanan “Ulke
Ekonomisi ve Ekonominin Ana Sektorleri icin Stratejik Yol
Haritas1”  dogrultusunda  denizcilik ve lojistigin
gelistirilmesine yonelik stratejik hedefler ortaya konmustur
(Azerbaycan Cumhuriyeti'nde Ticaretin
Gelistirilmesi Igin Stratejik Yol Haritasi, 2016). Bu
hedeflerden biri de

limanlariyla baglantili lojistik merkezlerinin kurulmasidir.

Lojistik ~ ve

Azerbaycan’da Hazar Denizi
Bu baglamda, Alat’ta 2018 yilinda acilan Bakii Uluslararasi
Limani, uluslararas: ticaret hacminin artirilmasi igin lojistik

merkezler arasinda 6ne ¢ikmaktadir.

OBOR ve Ipek Yolu'nun canlandirilmasi projelerine
yonelik bir¢ok bilimsel ¢alisma yapilmis olmasina ragmen,
Azerbaycan’da denizcilik ve lojistik sektorlerinin yeri ve

onemi hakkinda yapilan smirli analiz calismalarinda

Azerbaycan ozelinde bibliyometrik inceleme
bulunmamaktadir. Bu ¢alismanin amact Azerbaycan’in
denizcilik ve lojistik sektorlerine yonelik ulusal ve
uluslararas1 literatiirdeki yaymlarin bibliyometrik analiz
yontemi kullanilarak cesitli parametrelerle analiz edilmesi
ve degerlendirilmesidir. Bolgeye yonelik artan politik ve
ekonomik ilginin sonucu olarak, bilimsel alanda sistematik
bu konuda
katki

literatiiriin

bilginin taranmasi ve degerlendirilmesi

caligmalara ve aragtirmalara
akademik

gelistirilmesi ilgili alanda politik ve ekonomik hedeflerin

yapilacak yeni

saglayacaktir. Ayni zamanda

belirlenmesinde karar vericilere yol gosterecektir.

Denizyolu Tagimaciligi, Temel Unsurlar ve isletmeleri

Tasimacilik sektorii bir hizmet sektoriidiir ve sektoriin
tamami dikkate alindiginda pazar biiyiikliigiine gore
turizm sektoriinden sonra gelmektedir (Esmer, 2020).
Tasimacilik deniz yolu, hava yolu, kara yolu, demir yolu ve

boru hatt1 gibi alt dallara ayrilmaktadir.

Modern ekonomide deniz yolu tasimaciliginin rolii,
uluslararast ticaretin gelismesi ve deniz yolu yiik hacminin
artmasiyla giderek daha fazla ©nem kazanmaktadir.
Denizyolu tasimaciligina yapilan yatirimlar, hizli ekonomik
biiylime igin kosullar yaratmakta, i¢ ve dis ticaretin
etkinlestirilmesini saglamakta, bu da mevcut ve gelecekteki
kalkinma  hedeflerine

sosyo-ekonomik ulagilmasini

miimkiin kilmaktadir (Smirnov, 2017).

Denizyolu tasimaciligi, maliyet etkinlig§i ve uzun
mesafelerde biiyilk miktarlarda yiik tasima Ozelligi
nedeniyle kiiresel ticaret ve tasimacilikta ¢ok 6énemli bir rol
oynamaktadir. Deniz tagimacihiginin temel unsurlari, siireci
sekillendiren ve etkileyen faktorler olup, gemi filosu,
limanlar, deniz yolu rotalari, lojistik, emniyet ve giivenlik,
teknolojidir. Tiim bu unsurlar denizcilik sektoriiniin
temelini olustururken sektoriin verimli ve giivenli isleyisini
de belirlemektedir.

Gemi sahipleri ve gemi isletmeleri deniz yolu
tasimaciligmin ve ticaretinin ana ve temel isletmeleridir.
Diizenli (Liner) tagima, belirli limanlar arasinda onceden
belirlenmis tarifelerle ve tasima kosullarinda diizenli olarak
deniz yolu tagimaciligi hizmeti sunan gemi isletmeleridir.
Diizensiz (Tramp) tasima, ise yiike bagli olarak tarifesiz
deniz yolu tasimaciligi hizmeti sunan gemi isletmeleridir.
Denizyolu tasimaciliginda yer alan taraflar asagidaki gibi

gruplandirilabilir:

. Denizyolu tagimaciliginda temel isletmeler: gemi
sahipleri ve gemi isletmeleri

. Tasima hizmeti alan miisteri ve kullanicilar: yiik
sahipleri, tasitanlar, tasiyanlar

*  Araa isletmeler: gemi yonetim isletmeleri, gemi
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acenteleri, gemi ve yiik brokerleri, forvarder isletmeleri

e Destekleyici-kolaylastiric isletmeler ve kuruluslar:
Gemi Klas ve Sérvey Kuruluslari, Deniz Sigorta Kuruluslari,
Limanlar, Yiik Ellecleme Miiteahhitleri, Bankalar

o Tedarik¢i isletmeler ve kuruluglar: tersaneler,
personel saglayici kuruluslar, danismanlik sirketleri

. Hgili otorite ve resmi kurumlar (Cerit ve ark., 2016).

Azerbaycan’da Denizcilik Sektorii

Azerbaycan’da ulastirma, sosyo-ekonomik kalkinmay
karakterize eden oOnemli altyapi sektorlerinden biridir.
Azerbaycan’in diinyanin gesitli {ilkelerine kara, hava, deniz
ve demir yoluyla erisimi vardir. Uluslararas1 ekonomik
ve uluslararas: ticari

iligkilerin kurulmasi islemlerin

ylritiilmesi her tirli wulasim aract kullanlarak

saglanmaktadir. ~ Ulastirma  sektdrii ~ Azerbaycan’in
makroekonomik gostergeleri iizerinde bir biitiin olarak
onemli bir etkiye sahiptir ve Azerbaycan ekonomisinin
%6’s1n1 2023).  Ulkenin

uluslararas1 iligkilerinin genislemesi, Avrupa-Kafkasya-

olusturmaktadir  (Bagirov,
Asya wulastirma koridorlarmin &nem kazanmasi ve
projelerin hayata gecirilmesiyle ulastirma sektorii son
sekilde Ulkede

tasimacilik ve ulastirma sektorleri koklii bir sekilde yeniden

yillarda istikrarli bir gelismektedir.

yapilandiritip ve diinya standartlarma uygun hale

getirilmektedir. Cogunlukla transit yiiklerin tasindig:

bolgede, Avrupa-Kafkasya-Asya ulasim koridorunda
tasinan yiiklerin en az %10’unun Azerbaycan {izerinden

aktarilacagi tahmin edilmektedir (Samadzade, 2020).

Azerbaycan ekonomisinde denizcilik sektorii, yolcu
tasimaciliginda, petrol ve gaz ithalat-ihracatina yonelik
tasimacilikta O6nemli rol oynamaktadir. Azerbaycan’da
denizciligin gelisimi petrol endiistrisinin ortaya ¢ikist ve
gelismesiyle yakindan baglantilidir. 19. yiizyilda Bakii’de
petrol iiretiminin hizla artmasi, Hazar Denizi'nde
tasimaciligin gelismesini sagladi. Pirallahi, Giirgan, Cilov
Adasi, Neft Taglari, Azeri, Cirak, Kepez ve Giinesli
yataklarinin isletilmesi diinya {ilkelerinin Azerbaycan’a

olan ilgisinin artmasina neden oldu (Yadigarov, 2018).

Azerbaycan Hazar Deniz Tasimaciligi (CJSC), devlet
denizcilik sirketi olarak, yiik tasimaciligi, petrol ve gaz
endiistrisine yonelik 6zel deniz yolu tasimacilif hizmetleri,
gemi  bakim-onarimi, denizcilerin  egitimi ve
sertifikalandirilmasini saglamaktadir. Ayrica petrol filosu
ve deniz yolu tasimacilig: filosuna, 2 gemi onarim tesisine,
Azerbaycan Devlet Denizcilik Akademisi ve Egitim
Merkez'lerine sahiptir. Ulkede uluslararasi deniz yolu yiik
tasimaciligi CJSC filosuna ait 21 tanker, 13 feribot, 14 kuru
yiik gemisi, 2 Ro-Ro gemisi, 2 Ro-Pax gemisi olmak tizere 52

gemi tarafindan gergeklestirilmektedir (ASCO, 2024).

Ulkenin ihracat yapisinda petrol ve petrol iiriinleri
toplam ihracatin %80ini olusturmaktadir. Azerbaycan
Devlet Petrol Sirketi (SOCAR)

Denizi'ndeki toplam petrol ve gaz iiretiminin %89'unu

Cumbhuriyeti Hazar
gerceklestirmektedir. Hazar Denizi Petrol Filosu gemileri,
SOCAR'1n tesislerinde yiik ve yolcu tasimaciligi, su alt1
sondaj ve boru doseme, yiikleme-bosaltma, jeolojik
arastirma ve deniz tesislerinin giivenligi gorevlerini yerine
getirmektedir (Yadigarov, 2021).

Avrupa ve Asya’nin simirinda yer alan Hazar Denizi,
Orta Asya ve Kafkasya'y1 birbirinden ayirmaktadir. Bati
Orta hatlar1

Tiirkmenistan ve Aktau-Kazakistan sehirlerinde son bulur.

Asya’da demir yolu Tirkmenbasi-
Kuzey Kafkasya'nin ana hatlar1 deniz kiyisina Bakii-
Azerbaycan ve Mahagkale-Rusya Federasyonu'na kadar
ulagsmaktadir. Bu bolgeler arasindaki ekonomik baglantilar,
en kisa ulasim yolu olan Hazar Denizi'nden gegen deniz
yolu

2018).

tasimaciligryla gerceklestirilmektedir (Yadigarov,

Bakii, Hazar Denizi'nin en biiyiik liman sehridir ve
Azerbaycan denizcilik sektorii baskentte toplanmaktadir.
Bakii’den Astrahan’a, Mahagkale’ye, Orta Asya ve fran’m
Anzali limanmna diizenli seferler yapilmaktadir. Hazar
Denizi okyanusa erisimi olmayan en biiyiik su kiitlesi
olmasmna ragmen, Azerbaycan Hazar Denizi'nden Volga-
Don Kanali ile Azak Denizi'ne, Volga-Baltik Kanali ile Baltik
Denizi'ne, Belamor-Baltik Kanali ile Kuzey Buz Denizi'ne ve
Atlantik Okyanusu'na ulasmaktadir (Garayeva, 2016).
Uluslararast deniz yolu tagimaciliginda Bakii-Astrahan,
Bakii-Mahagkala, Bakii-Anzali, Bakii-Bekdas, Bakii-
Tiirkmenbasi, Bakii-Aktau hatlari ¢alismakta olup, son 3
hatta demir yolu baglantilar1 bulunmaktadir. Bakii-Astara,
Bakii-Salyan, Bakii-Lenkeran, Bakii-Cilov Adas1 hatlarinda
kiiciik kabotaj tasimaciligr yapilmaktadir (Novruzova,
2020). Bakii Uluslararas: Limani/Alat, Azerbaycan’in ticari
ve ekonomik olarak uluslararasi entegrasyonunun
gerceklesmesinde 6zel bir 6neme sahiptir. Liman, kuzey-
giiney ve dogu-bati ulastirma koridorlarinin kesistigi ve
Bakii gemi insa endiistrisinin bulundugu Alat'ta yer
almaktadir. Toplam 400 hektar alana, 35.000 m? agik ve 9.400
m? kapali depo alanma sahip olan Bakii Uluslararas:
Limani/Alat'ta 1. 2019 yilinda

tamamlanmuistir. Ellegleme kapasitesi 15 milyon ton yiik ve

asama calismalari
100.000 TEU konteyner olup, Ro-Ro, feribot ve yiik terminali
olmak tizere 3 terminali, 13 iskelesi bulunmaktadir. 2022
yilinda Bakii Uluslararas: Limani/Alat’ta elleclenen toplam
yilik hacmi 2021 yilina gore %14 artarak 6,3 milyon tona,
elleclenen konteyner sayist %16 artigla 52.276 TEU’ya
ulagsmistir (PORTOFBAKU, 2024). Limanin kuzey-giiney ve
dogu-bat1 ekonomik koridorlarmin kesistigi noktada yer

almas1 ve Azerbaycan’in ana demir ve kara yolu agna
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baglantisinin bulunmasi limanin potansiyelini
arttirmaktadir (Gunashov ve ark., 2023). Bolgede hayata
gecirilen 6nemli projelerden biri de modern bir lojistik
merkez ve Alat'taki Serbest Ekonomik Bolge’dir. Alat
Serbest

tasimaciigt ve Avrasya lojistik zincirlerinde oncii rol

Ekonomik Bolgesi, uluslararasi deniz yolu

oynamak, yerel {iretimi tegvik etmek amaciyla kurulmustur.

Ulke ekonomisinin temel hedeflerinden biri petrol dist
sektorlerin de gelistirilmesidir. Bu baglamda, tasimacilik
sektorii ve ozellikle transit tasimacilik petrol dis1 sektorlerin
onde gelen alanlarindan biri olarak kabul edilmektedir
(Khasiyev, 2018). Ulkenin elverisli cografi konumu ve
uluslararas1 ortakliklari, diger ulasim yollarina gore kisa
mesafe yiik tasgimacilign  avantaj  saglamaktadir.
Aragtirmalar ve veriler, 2018-2023 yillarinda bu ulastirma
koridoru  {izerinden yiik arttigini
Yillara yiik

tasimaciiginda ulasim modlarmin paylar1 tasinan yiik

tasimaciliginin

gostermektedir. gore  Azerbaycan

miktarlar1 Tablo 1 ve Tablo 2’de gosterilmektedir.

Tablo 1. Azerbaycan yiik tasimaciliginda ulasim modlarmin
paylari (%) (DSK, 2024)

Table 1. Shares of transport modes in Azerbaijani freight
transport (%) (DSK, 2024)
2018 2019 2020 2021 2022 2023

Demir yolu 6 65 78 78 86 79
Deniz yolu 36 25 32 28 34 39
Hava yolu 01 01 02 03 02 02
Kara yolu 649 66.0 59.1 58.0 57.6 58.4
Boru hatt1 254 249 29.7 31.1 302 29.6
Petrol boruhatt1 18 165 184 181 173 17.3
Gaz boruhatt1 74 84 113 13 129 123

Tablo 2. Avrupa-Kafkasya-Asya wulasim koridorunda
Azerbaycan’da tasinan yiik miktarlar1 (Bin ton) (DSK, 2024)

Table 2. Amounts of cargo transported in Azerbaijan on the
Europe-Caucasus-Asia transport corridor (Thousand tons)
(DSK, 2024)

2018 2019 2020 2021 2022

Taginan yiik 52.674 52.762 38.491 39.627 51.421
Demir yolu 12.564 13.327 12.820 13.463 16.841

(Bakii-Tiflis-Kars) 7 1115 2244 4774 4125
Deniz yolu 6.875 4.824 5.015 4.558 6.613
Kara yolu 33.235 34.611 20.656 21.606 27.967
Tasinan transit yiik 9.345 8.077 8382 8.826 13.635
Demir yolu 3.045 3.796 4.132 4.585 7.478

(Bakii-Tiflis-Kars) 53 999 217 4289 341.1
Deniz yolu 6.300 4.281 4.250 4.241 6.157

Azerbaycan’da en az yiik hava yoluyla, en fazla yiik
boru hattiyla tasinmaktadir. Transit yiikler ise 2018-2023
yillar1 arasinda %46 oraninda artmistir ve tasimacilikta

demir yolu yiiksek bir pay almasma ragmen, deniz yolu

tasimaciligmin da pay: giderek artmaktadir. Boru hatti
tasimaciligr disinda, dogu-bat1 ulagtirma koridorlarindaki
transit yiiklerin neredeyse tamami deniz yolu ve demir
yoluyla tasinmaktadir. Azerbaycan, Hazar Denizi
iizerinden Orta Asya ile Avrupa’yr birbirine baglayan
onemli bir lojistik merkez haline gelirken deniz yolu
tasimaciligl ve limanlar, {ilkenin petrol dis1 ekonomiyi
giiclendirme stratejisinde kilit rol oynamaktadir. Ulkede
transit tagimacilik hizmetlerinin diizenlenmesi siirecinde
potansiyel firsatlar bulunmaktadir ve deniz yolu
tasimaciligi oranlarindaki artis bu alandaki biiyiime
potansiyelini gostermektedir. Bu amagla “Azerbaycan
Cumhuriyetinde Lojistik ve Ticaretin Gelistirilmesi Igin
Stratejik Yol Haritas1”nda uzun vadeli stratejiyle lojistik ve
ulastirma altyapisinin 6nemli dlgiide iyilestirilmesi hedef
olarak belirlenmistir (Azerbaycan Cumhuriyeti'nde Lojistik
ve Ticaretin Gelistirilmesi Icin Stratejik Yol Haritasi, 2016).
Bakii Uluslararasi Limani/Alat, Zengezur Koridoru ve
Bakii-Tiflis-Kars demir yolu gibi projeler Azerbaycan'in
ticaret  kapasitesini ~ ve

tastmacilik  baglantilarim

arttirmaktadar.

Yadigarov'un (2021) makalesinde, Azerbaycan Hazar
Deniz Tasimacilign Kapali Anonim Sirketi'nin 2014-2019
yillarindaki ekonomik faaliyetleri, yiik tasimaciliginin
mevcut durumu, gelir-gider, kar, vergi miktarlar1 analiz

Makalede, Baki
CJsC tarafindan

gerceklestirilen is ve hizmetler i¢in hesaplanan ve ddenen

edilmekte ve degerlendirilmektedir.
Uluslararast ~ Limani/Alat  ve
vergiler karsilastirilmakta, vergilerin devlet biitgesi gelirleri
iizerindeki etkisi EViews programi kullanilarak analiz
edilmektedir.

Gunashov ve ark. (2023) tezlerinde, Cin tarafindan
baslatilan OBOR'un Azerbaycan’mn ekonomi, ticari ve liman
gelisimi  tizerindeki olas1 etkilerini incelemislerdir.
Calismada Azerbaycan'mn acik denize kiyis1 olmayan bir
sulara

tlke olmasi ve Hazar Denizi'nin uluslararasi

dogrudan erisiminin olmamasi gibi dogal engeller
vurgulanarak, ekonominin biiyiik Olglide petrol ve gaz
sektoriine bagimli olmasina ¢6ziim olarak petrol dist
sektorlerin  gelistirilmesi amaciyla Bakii Uluslararas:
Limani/Alat'in kurulmasi ve gelistirilmesi, OBOR projesinin
Azerbaycan ekonomisine ve ticaretine yaratacagi katki

incelenmistir.

Heydarova (2008) tezinde, TRACECA Projesi
kapsammnda Hazar Denizi'nin bir transfer merkezine
doniistiiriilmesi icin bolgede énemli yatirimlar yapildigin
belirtmis, Demir ipek Yolu olarak bilinen Bakii-Tiflis-Kars
demir yolu ile yiiklerin Orta Asya {ilkeleri {izerinden Cin’e
tasinmasi icin Hazar Denizi'nde yapilmas: planlanan

aktarma terminali hakkinda aciklamalar yapmustir.

68



Cafarova ve Nemlioglu (2025), Marine and Life Sciences, 7(2), 65-79

Garayeva (2016) tezinde Hazar bolgesindeki {iilkelerin
yaptig1 isbirlikleri ve projeler kapsaminda Azerbaycan’in
konumunu degerlendirmis, TRACECA Projesi kapsaminda

Hazar Denizi'nde yiiriitillen deniz yolu tasimaciliginin

mevcut durumunu ortaya koymustur. Deniz yolu
tasimaciligmin  gelistirilmesi konusunda demir yolu
baglantilarinin  saglanmasi, Biiyiikk Ipek  Yolu'nun

Azerbaycan baglantilarinin gelistirilmesi ve Hazar Denizi

kiyisinda planlanan Bakii Uluslararast Limani/Alat
hakkinda tespit ve dnerilerde bulunmustur.
Novruzova (2020) makalesinde, genel olarak

uluslararasi deniz yolu tasimaciligimin durumu incelenmis
ve Ozel olarak Azerbaycan deniz yolu tasimaciliginin
yapisint ve gelisimini analiz etmistir. Calismada, iilkede
deniz yolu tagimacilig1 {izerinden ekonomik Onerilerde

bulunulmustur.

Bagirov (2022) makalesinde Azerbaycan’da deniz yolu
tasimaciligmin gelisim 6zelliklerini incelemistir. Makalede
iilkenin deniz yolu tasimaciligindaki mevcut durumu ve
yenilik¢i teknolojilerin sektdrde uygulanmasma yonelik
temel ozellikler agiklanmaktadir. Teknolojik yeniliklerin
cesitli deniz aracglarinda uygulanmasina iliskin 6rneklere de

yer verilmektedir.

Manafov'un (2021) makalesinde, Hazar bolgesi ulasim
koridorlarinin gelisimindeki egilimler ele alinmaktadir.
Makalede Ipek Yolu, kuzey-giiney ulagim koridorlari, Bakii-
Tiflis-Kars demir yolu hatti ve Zangezur koridorunun
gelecegi, hatlarin teknik kapasiteleri incelenmis ve ulasim

koridorlarinin gelistirilmesi i¢in 6neriler sunulmustur.

Arh ve  Jafarova'nin (2022) makalelerinde,
Azerbaycan’da deniz yoluyla tasinan konteyner miktari ile
GSYIH-KBDG iligki

agiklanmaktadir. Bu kapsamda 2000-2020 yillar1 arasinda

makro degiskenler arasindaki
Azerbaycan’da taginan konteyner miktariyla GSYIH-Manat

ve Dolar arasindaki iligki incelenmistir.

Borodulina ve Bagirov'un (2017) makalelerinde,

Azerbaycan’da deniz yolu tasimaciliginin = gelisim
gostergeleri incelenmistir. Arastirmacilar, 2005-2015 yillar
icin yapilan analizlere dayanarak farkli sonugclara

varmiglardir.

Hasanli ve Mansimov (2021) makalelerinde, Lojistik
Performans Endeksi (LPI) parametreleri ve Azerbaycan’in
bu endeksteki puani, Bakii Uluslararas: Limani/Alat, Bakii-
Tiflis-Kars demir yolu gibi altyap: projeleri kapsaminda
Cin’den

tasimaciligiin hacmini ve boélge {ilkelerinin gelismislik

ozellikle Avrupa’ya  yiik  (konteyner)

endekslerini incelemiglerdir.

fbrahimov’'un  (2016) makalesinde,

konumu nedeniyle

Azerbaycan’in

elverigli ekonomik gelisim igin

belirlenen sektorlerden birinin ulasim oldugu, diinya

pazarlarina  siursiz  erisim  saglayacak  alternatif
stirdiiriilebilir ulasim yollarmin gelistirilmesi gerekliligi
vurgulanmistir. Makalede Azerbaycan’da ulasim hatlarmin
olusturulmasi  ve  {ilkenin

bolgesel  isbirliginin

gelistirilmesinde ulasim sektoriiniin rolii anlatilmaktadar.
Ismailzade ve Babayev (2020) makalelerinde, Hazar
bolgesindeki mevcut ulasim ve enerji aglarini incelemis,
kapasitelerini degerlendirmis ve Hazar bolgesi ulasim-
enerji aglarini giiglendirebilecek potansiyel projelere dikkat
¢ekmiglerdir. Ayrica, yazarlar Hazar bolgesinin stratejik ve
ticari avantajlarin1 vurgulayarak, Azerbaycan'mm Dogu'yu
Bati'ya baglayan en ¢nemli uluslararasi ulasim ve enerji

merkezlerinden biri oldugunu savunmaktadir.

Memmedov ve Hasanoglu (2023) makalelerinde,
projenin tam olarak hayata ge¢mesi ile birlikte Giiney
Kafkasya, Hazar Havzasi, Dogu Akdeniz ulasim aglarinin
Bakii’de birlegserek, bolgenin ulasim, entegrasyon, ticaret

noktasi olacagini belirtmislerdir.

Rahmanov ve ark. (2022) makalelerinde kiiresel lojistigin
ulastirma altyapisinin yonetiminin yeri ve beklentilere
iligkin bilimsel c¢alismalar1 Ozetlemektedir. Caligmanin
temel amaci, bolgelerin jeopolitik ve ekonomik 6zelliklerine
uygun olarak ortak bir ulastirma altyapisiyla birlesen
kiiresel lojistik kiimelerinin varhigmi dogrulamaktir.
Calismada, 2006-2020 yillar1 arasinda 45 Avrupa ve Asya
iilkesi igin veriler Diinya Bankas1 ve Ekonomik 1§birligi ve
Kalkinma Orgiitii'niin veri tabanlarindan veriler almarak
gruplandirilmistir.  Sonuglarm, kiiresel lojistigin ulasim
altyapisimi yonetmek icin hizmet saglayan kamu yetkilileri
ve uluslararasi kuruluglar

icin yararli olabilecegi

ongorilmiistiir.

Unal (2023) tarafindan yapilan makalede, konteyner

limanlar1 ile ilgili wulusal ve wuluslararasi yayinlar
bibliyometrik analizle incelenmistir. Bu kapsamda toplam
22 adet ulusal makaleden elde edilen veriler yillara gore
dagilim ve arastirma alanlar1 analiz edilmistir. Ayrica
makalelerin 6z, baslik ve anahtar s6zctiikleri igerik analiziyle
incelenmistir. Konuyla ilgili uluslararas: yaymlar Web of
Science (WoS) veri tabanindan elde edilmistir. 1109 yayma
ulasilmis ve elde edilen veriler kapsaminda yayinlarin
yillara gore dagilimi, belge tiirdi, iilkelere gore dagilimi ve

aragtirma alanlar1 incelenmistir.

Jovi¢ ve ark. (2022), deniz yolu tagsimacilig1 ve limanlarda
dijitallesmenin bibliyometrik, icerik ve tematik analizlerini
yapmuglardir. Arastirma asamasinda 8178 yayin incelenmis,
son olarak calismaya 280 makale dahil edilmis ve
bibliyometrik igerik analizi yapilmistir. Arastirmada, veri
tabanlari, anahtar sozciikler, konular, aragtirma alanlar1 ve

diger kriterler incelenmistir.
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Celik ve Ozer Caylan (2021) 21. Yiizyil Deniz Ipek Yolu
ile ilgili makaleleri bibliyometrik analizle incelemislerdir.
Literatiir taramas1 Scopus, Science Direct, Web of Science ve
SpringerLink web sitelerinden yapilmistir. 224 makaleden
45'i ¢alismanin ana hedeflerine yonelik olarak segilmistir.
Makaleler ulagtirma altyapisi, Deniz Ipek Yolu'nun
zorluklar: ve firsatlari, deniz giivenligi, liman ag1, ulastirma
baglantisi, ¢evre sorunlar1 gibi konulari kapsamaktadir.
Calismanin temel katkisi, segilen Deniz 1pek Yolu
makalelerini konularina gére gruplandirmak ve makalelerin
genel noktalarin1 agiklamak, arastirmacilara Deniz ipek

Yolu girisimiyle ilgili konular hakkinda fikir vermektir.

Yorulmaz ve Baykan (2022) Tiirkiye'de limanlar
konusunda yapilan yiiksek lisans ve doktora tezlerini
bibliyometrik analiz yontemiyle incelemislerdir. Konuyla
ilgili YOK Ulusal Tez Merkezi'nden 264 tez alinmus, yaymlar
ana bilim dali, veri yapzsi, dil ve arastirma konulari, yontem
liman

kriterlerine gore analiz edilmistir. Calismada

isletmeciligi alaninda eksik konular belirlenmis ve
arastirmacilara yapilacak c¢alismalar icin Onerilerde
bulunulmustur.

Fiskin ve Cerit (2020) Science Citation Index-Expanded
(SCI-Expanded) ve Social Sciences Citation Index (SSCI) veri
tabanlarinda yer alan deniz yolu tagimaciligi/nakliye
yaymlarmin analizini sunmaktadirlar.

bibliyometrik

Analizler bibliyometrik haritalama kullanilarak
gerceklestirilmistir. Bes yillik bir donemde denizcilik/gemi
insa literatiirliniin karsilastirmali analizi yapilmstir.
Arastirma sonuglarinda ana arastirma alanlari, 6nde gelen
iilkeler, kuruluslar, dergiler ve 6nde gelen yazarlarin
yorumlari, deniz yolu tasimaciligi/gemi miihendisligi
literatiiriinde ekonomik ¢alismalarin sayisinin azaldig ve

operasyonel ¢alismalarin sayisinin arttig1 goriilmiistiir.

Saral ve Sanr1 (2022) makalelerinde, Covid-19’un deniz
lojistigi ve limanlar {izerindeki etkisini ortaya koymak
amaciyla 2020-2021 yillarinda alanda yapilan yaymlar:
bibliyometrik analizle incelemislerdir. Analiz Web of
Science veri tabani tizerinden gergeklestirilmis ve toplam 29
yayma ulasilmigtir. Literatiir taramasinda yaymn yili, dil,
yaym
bulundurulmustur (Tablo 3).

erigilebilirlik, tirti  kriterleri g6z  Oniinde

Azerbaycan denizcilik ve lojistik sektorleri yeterince
arastirilmamis bir alandir ve yapilan smirh sayida
¢alismanin da kapsam ve analiz derinligi agisindan yeterli
olmadig1 anlagilmaktadir. Ilgili yaymnlar genel olarak
OBOR

gercevesinde Bakii Uluslararast Limani'na odaklandigy,

degerlendirildiginde literatiiriin ~ ¢ogunlukla
Azerbaycan’da deniz yolu tasimaciligi, liman altyapisi,
lojistik koridorlar alanlarinda toplandigi goriilmektedir.

Literatiirde Azerbaycan denizcilik sektoriinde teknoloji ve

dijitallesme, gevre ve siirdiiriilebilirlik, liman performansi
ve verimlilik, insan kaynaklari, is giicii ve egitim alanlarinda
herhangi bir calisma bulunmamaktadir ve bu konular
gelisime acik, potansiyel calisma alanlaridir. Bununla
birlikte ilgili konu kapsaminda bibliyometrik acidan
calismalarin  sistematik  analizinin = yapilmadigi da
goriilmektedir. Bu alandaki ¢alismalarin sinurli olmasmin
nedeni yetersiz sayida yaymn ve smirh veri bulunmasidir.
Ancak Azerbaycan’mn ulastirma altyapisinn, lojistik ve
denizciliginin gelistirilmesine yonelik artan ilgiyle birlikte
bu alandaki aragtirmalarin genislemesi ve derinlesmesi
beklenmektedir.

Tablo 3. Literatiir 6rneklerinin siiflandirilmasi

Table 3. Classification of literature examples

Yontem Amag Kaynak
Bibliyometrik Denizcilik ile Saral ve Sanr1 (2022)
Analiz ilgili yaymlarmn Fiskin ve Cerit (2020)
igerik ve Yorulmaz ve Baykan (2022)
bibliyometrik Celik ve Ozer Caylan (2021)
analizi Jovi¢ ve ark. (2022)
Unal (2023)
Belgeveveri  Azerbaycan Arli ve Jafarova (2022)
analizi deniz Hasanli ve Mansimov (2021)
tagimacilig ve Yadigarov (2021)
altyap1 Gelisimi Novruzova (2020)
Bagirov (2022)
Bagirov (2023)
Borodulina ve Bagirov (2017)
Ibrahimov (2016)

Belge ve veri  Hazar Bolgesi Rahmanov ve ark. (2022)

analizi jeopolitik Hasanli ve Mansimov (2021)
projeleri, Manafov (2021)
OBOR, Yadigarov (2018)
TRACECA Heydarova (2008)
Ismailzade ve Babayev (2020)
Gunashov ve ark. (2023)
Ibrahimov (2016)
Memmedov ve Hasanoglu (2023)
Samadzade (2020)
Garayeva (2016)
Istatistiksel Ekonomik Arli ve Jafarova (2022)
analiz etkiler ve Bagirov (2023)
iligkiler Hasanli ve Mansimov (2021)
Rahmanov ve ark. (2022)
Yadigarov (2021)
MATERYAL VE YONTEM
Bibliyometri (Yunanca biblion-kitap, metron-6l¢i,

metroo-6l¢me) yeni bir bilimsel terim olarak ilk kez 1967’de
Ingiliz bilim adami Pritchard tarafindan tanimlanmistir.
“Bibliyometri”  sozciigiinii  ilk kez  “Istatistiksel
bibliyografya ya da bibliyometri” adl1 eserinde tanimlamis
ve bir arastirma alaninin zaman analizini ¢oklu disipliner bir
bakis agisiyla inceleyerek bilimsel literatiire dahil etmistir
(Turgut, 2023). Bibliyometri, matematiksel ve istatistiksel
kitaplarm, stireli

yontemlerin uygulanmasi  yoluyla
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yaymlarin ve diger bilgi tastyicilarinin, bilgi materyallerinin
incelenmesidir. Yerlesik yontemler yardimiyla bilimsel
alanlarin etkinligi hakkinda bilgi toplamak ve gelisimlerini
tahmin etmek amaciyla birincil ve ikincil bilgi kaynaklarinin
istatistiksel analizine dayali belgelerin incelenmesi bilim
2014).
kullanuldig1

analiz
farkli

parametrelere gore ornegin yazar, iilke, konu ve kurumlar

alanidir  (Haciyeva, Bibliyometrik

yontemlerinin arastirmalarda
arasindaki sosyal ve yapisal iliskiler analiz edilebilmektedir
(Donthu ve ark., 2021). Bibliyometrik analiz yontemi, ilgili
konuda politika olusturma ve uygulama agisindan 6neme

sahiptir (Aria ve Cuccurullo, 2017).

Literatiirde, Azerbaycan’da kiitiiphanecilik, edebiyat

calismalari, yaziim miihendisligi alanlariyla ilgili
bibliyometrik arastirmalar bulunmaktadir. Bununla birlikte
Azerbaycan’da elektronik bibliyometrik veri tabam
bulunmamaktadir. Bu eksikligi gidermek amaciyla ulusal
bir analitik bilgi sistemi olusturularak, yerel yazarlarin
yayinlar1 ve bu yayinlara yapilan atiflara iliskin bilgiler bir
araya getirilebilir. Bu sistemin olusturulmas: giincel
katk1

saglamakla kalmayacak, ayn1 zamanda bilimsel dergilerin

bibliyografik Dbilgilerle bilimsel arastirmalara
etkililigini, {iretkenligini ve diizeyini degerlendirmek igin

gliclii bir ara¢ da olacaktir (Haciyeva, 2014).

Bu ¢alismanin amaci Azerbaycan denizciligi ve lojistigi
ile ilgili bilimsel yayinlar1 bibliyografik ve niceliksel olarak
analiz etmek ve degerlendirmektir. Analizin, denizcilik ve
lojistik alamindaki arastirmalarin giincel konularmi ve
yonlerini

gostererek  gelecekteki aragtirmacilara yol

gosterebilecegi diistilmektedir. Ayrica, arastirmacilarin
mevcut aragtirma durumunu anlamalarina, kilit arastirma
alanlarin belirlemelerine ve aragtirmalarin zaman i¢indeki
gelisimini izlemelerine yardimcr olabilir. Genel olarak amacg,
Azerbaycan’da denizcilik ve lojistik arastirmalarmin
ilerlemesine katkida bulunmak ve aragtirmacilar, akademik

alanda bilgi saglamaktur.

Bu calismada “Google Akademik”, “Dergi Park”,
Yiiksek Ogretim Kurulu (YOK) “Ulusal Tez Merkezi” ve
Azerbaycan Universiteleri'nin veri tabanlari/kiitiiphaneleri
tizerinden 2000-2024 yillar1 arasinda ulusal ve uluslararas:
literatiirde “ Azerbaycan Denizciligi ve Lojistigi” alanlarnda
yaymlanan 115 bilimsel makale ve 15 yiiksek lisans tezi
gesitli parametreler {izerinden bibliyometrik analiz
yontemiyle incelenmistir. Buna gore, elde edilen veriler
Microsoft Excel programiyla grafiklendirilmis, anahtar
sozcitk WordArt bulut
kullanilarak olusturulmustur. Literatiirde “Azerbaycan”
“Denizcilik”, “Lojistik”,

“Ulagtirma”, “Bakii Liman1”, “Hazar Denizi” sozctikleri

sOzctuiklerin  analizi teknigi

“Denizyolu

Tasimaciligl”,

Azerbaycan, Tiirkce, Rusga, Ingilizce dilleri kullanilarak

arastirilmistir. Calismada konuyla ilgili veri toplama aract
olarak “Google Akademik”, “Dergi Park”, YOK “Ulusal Tez

Universiteleri'nin

Merkezi” ve  Azerbaycan veri
tabanlari/kiitiiphaneleri ~ kullanilmistir. ~ Azerbaycan’da
bibliyometrik veri tabaninin bulunmamasi calismay1

sinirlamaktadir ve bu nedenle tarama yalniz agik erisimli

veri tabanlari ve  Azerbaycan  Universiteleri'nin
kiitiiphaneleri tizerinden yapilmistir. Sekil 1" de goriildiigi
iizere, veri toplama ve analiz siireci dort asamadan
olusmaktadir. Akis dogrultusunda makale ve tezler “yazim
dili”, “yil”, “anahtar sozciik”, “sayfa sayis1”, “kaynak
sayis1”, “arastirma yontemi”, “veri toplama teknigi”,
“dergi”, “iiniversite”, “yazar sayis1”, “anabilim dali” ve
“danisman tinvan1” parametrelerine gore siniflandirilmis ve
degerlendirilmistir ve Tablo 4'te calismada kullanilan
tarama  alanlar1  ve

bibliyometrik parametreler

goriilmektedir.

Azerbaycan Universiteleri veri tabanlan

Arahtar o n
‘
‘

T <
\ /
\ /
I‘l e v B P
}". Azerbaycan Tiirkce Rusca Ingilizce
\ 31 13 aa a2
\
\
Ulasilan calisma
177

Degerlendirilen calisma
130

Makale
115

‘ Google Akademik, Dergi Park, YOK Ulusal Tez Merkezi ’

[

Y,

Azerbaycan
Denizcilik
Denizyolu tagmaciligi
Ulastirma
Lojistik
Bakii Limam
Hazar Denizi

Yiiksek Lisans Tezi
15

Sekil 1. Calismanin akis semasi

Figure 1. Flowchart of the study

Tablo 4. Calismada kullanilan tarama ve bibliyometri

parametreleri

Table 4. Scanning and bibliometric parameters used in the

study
Veri tabanlar1 Diller 1}11&}’“&1‘ Y1l Araligi Parametreler
Sozciikler
Google Akademik  Azerbaycan Azerbaycan ~ 2000-2024  Sayfa Sayisi
DergiPark Tiirkce Denizcilik Kaynak Sayis1
YOK Ulusal Tez Rusca Deniz yolu \faymlandlgl
Merkezi Tagimacilig1 Universite
Azerbaycan i I Aragtirma

Universi};eleri Ingilizce Lojistik Yéntsemi
Ulastirma Veri T(?}E)}ama

Teknigi
Bakii Liman1 Yazar Sayisi
Hazar Denizi Yaymlandigt

Yil
Anahtar

Sozciik

Yayinlandig1
Dergi
Anabilim Dal1
Danisman
Unvani
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BULGULAR VE TARTISMA

Tarama sonucu yayinlardan 115 bilimsel makale ve 15

yliksek lisans tezi cesitli parametreler {izerinden
bibliyometrik analizle degerlendirilmeye alinmistir. Sekil
2’de goruldiugii gibi, yaymlarin veri tabanlarma gore
dagiiminda 114 yayinla Google Akademik %88; 3 yayinla
Dergi Park %2; 9 yaymla YOK Ulusal Tez Merkezi %7 ve 4
yaymnla Azerbaycan Universiteleri veri tabanlarinin payi

%3’ tir.

DergiPark 304 7% 2%

Google
Akademik

Tez Az

1 YOK Tez
Merkezi

88%

Sekil 2. Yayinlarin veri tabanimna gore dagilimi

Figure 2. Distribution of publications by database

Sekil 3’te goriildiigii gibi, yaymnlarin diline gore
dagiliminda 115 makaleden 27 makale Azerbaycan, 6
makale Tiirkce, 43 makale Rusca, 39 makale ingilizce
dillerinde yazilmis; 15 tezden 4 tez Azerbaycan, 7 tez
Tiirkge, 1 tez Rusca, 3 tez 1ngilizce dillerinde yazilmistir.

Buna gore en fazla makale Rusga, en fazla tez Tiirkce olarak

yaymlanmistir.
Hmakale Oyiksek lisans
43
39

5 27

W

g

=

= 7

4 6 1 3
k A D I I
Az Tiirk Rus Ing
Diller

Sekil 3. Yayinlarin yazim diline gore dagilim1

Figure 3. Distribution of publications by language
Makalelerin Yillara Gére Dagilim1

Tarama sonucunda Azerbaycan denizciligi ve lojistigi
hakkinda 115 bilimsel Veri
tabanlarinda 2000-2024 yillarina gore tarama yapilmis

makaleye ulasilmistir.
olmasina ragmen elde edilen makaleler 2011-2024 yillarmn
kapsamaktadir.  Yaymlarin
incelendiginde 2011-2016 yillar

makalenin yaymlandigi, 2017 yilindan sonra yayin sayisinin

yillara gore  dagilimi

arasinda az sayida
artigi goriilmektedir. Bu artisin nedeni 2015 yilinda

“Azerbaycan Cumhuriyeti Transit Yiik Tasimaciligi

Koordinasyon Konseyi” ve 2016 yilinda “Azerbaycan
Cumhuriyetinde Lojistik ve Ticaretin Gelistirilmesi Igin
Stratejik Yol Haritas1”nin hazirlanmasi ve iilkede lojistigin
gelistirilmesine yonelik Onemli etkinliklerin
diizenlenmesidir. En fazla yaym 23 makaleyle 2020 yilinda
yapilmistir. Bunun nedenlerinden biri de Sumgayit sehrinde
“Azerbaycanin  Transit  Potansiyelinin =~ Ekonomik
Kalkinmadaki Rolii” konulu {ilkenin transit potansiyelini
konferansin  diizenlenmis

giindeme getiren Dbilimsel

olmasidir. Bu durum, akademik tiretimde ulusal
politikalarin ve etkinliklerin dogrudan etkili oldugunu
gostermektedir. Tlgili yillar arasinda aragtirmalarmnin yillik
ortalama biiy{ime oran1 %35,43 olup, yaymnlarin yillara gore

dagilimi Sekil 4’te verilmistir.

25 23
20
20 17
14

é 15 13
L 10,
A
o 10
g
[
= 52 2

0

2011 2013 2015 2017 2019 2021 2023

Yillar

Sekil 4. Makalelerin yillara gore dagilimi

Figure 4. Distribution of articles by years
Makalelerin Anahtar Sozciiklere Gére Dagilimi

Anahtar sozciikler, yaymnlarin igerigini 6zetleyip daha
goriinlir hale getirmelerinin yam sira, yaymlanan alanla
ilgili stk bahsedilen konu ve kavramlara da karsilik gelir.
Sozciik bulutu, sik kullanilan sozciikler hakkinda fikir
edinilmesine katki saglamaktadir. Bu amagla, makalelerin
anahtar sozciige gore dagilimi WordArt kullanilarak s6zciik
bulutu teknigiyle olusturulmustur. Azerbaycan denizciligi
ve lojistigi alaninda incelenen 115 makalenin anahtar
sozciiklerine gore dagiiminda “Ulastirma”, “Lojistik”,
“Bakil Liman1”, “Transit”, “Liman” sozciikleri yayinlarda
en ¢ok kullanilan sozciikler olarak belirlenmistir. Sekil 5 ve
Sekil 6’da goriildiigii gibi en fazla anahtar sézciik 61
makaleyle 6-10 araligindadir ve 18 makalede anahtar sozciik

kullanilmamugtir.

= Bulunmamaktadir 11-15 = 6-10 = 1-5

I 18

4
I 51
I 2

Anahtar Szciik Sayist

0 5 10 15 20 25 30 35 40 45 50 55 60 65

Makale Sayist

Sekil 5. Makalelerin anahtar sozciik sayisina gore dagilimi

Figure 5. Distribution of articles by number of keywords
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Sekil 6. Sozciik bulutu
Figure 6. Word cloud

Makalelerin Sayfa Sayisina Gére Dagilimi

Bibliyometrik  analiz =~ parametreleri ¢gergevesinde
makalelerin sayfa sayisina gore dagilimi incelendiginde
ortalama sayfa sayisi 8; sayfa sayist en fazla yayin 49
makaleyle 1-5 sayfa araliginda, en az yaymn 5 makaleyle 21-
40 sayfa araliginda goriilmektedir. Sayfa sayisina gore
dagilim Sekil 7’de goriilmektedir.

=21-40 =16-20 11-15 = 6-10 = ]-5
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Sekil 7. Makalelerin sayfa sayisina gore dagilim1
Figure 7. Distribution of articles by number of pages

Makalelerin Kaynak Sayisina Gére Dagilimi

Makalelerin ~ kaynak  sayisina  goére  dagilimi
incelendiginde ortalama kaynak sayis1 12; kaynak sayis1 en
fazla yayimn 8 makaleyle 31-80 kaynak araliginda, en az yayin
66 makaleyle 1-10 kaynak araliginda goriilmektedir. 5
makalede ise kaynak bulunmamaktadir. Kaynaklarm ulusal
ve uluslararasi olarak dagilimina bakildiginda 17 makalede
ulusal kaynak bulunmazken, 60 makalede 1-5 araliginda
ulusal kaynak kullanimi belirlenmistir. Kaynak sayisina
gore dagilim Sekil 8’'de goriilmektedir.

® Bulunmamaktadir = 31-80 21-30 = 11-20 = 1-10

(J!I(J!
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Sekil 8. Makalelerin kaynak sayisina gore dagilimi
Figure 8. Distribution of articles by number of references

Makalelerin Arastirma Yontemine Gore Dagilimi

Sekil 9'da goriildiigii gibi yaymnlarda en ¢ok nitel
aragtirma yéntemi kullanilmustir. flgili konu dogrultusunda
yapilan ¢alismalarin genelinde 109 makaleyle %95 oraninda
nitel, 6 makaleyle %5 oraninda nicel arastirma yontemi

kullanilmigtr.

Nicel

Nitel
95%

Sekil 9. Makalelerin arastirma yontemine gore dagilimu

Figure 9. Distribution of articles by research method
Makalelerin Veri Toplama Teknigine Gore Dagilim1

Sekil 10'da goriildiigii gibi, yayinlarmn veri toplama
teknigine gore dagiliminda 108 makaleyle %94 oraninda
literatiir taramasi, 5 makaleyle %4 oraninda istatistiksel
analiz, 1 makaleyle %1 oraninda matematiksel modelleme,

1 makaleyle %1 oraninda anket teknigi kullanilmigtir.

L . Anket
Istatistiksel analiz 1%

4%

Matematiksel
modelleme
1%

Literaiir
Taramas1
94%

Sekil 10. Makalelerin arastirma ydntemine gore dagilimi

Figure 10. Distribution of articles by research method
Makalelerin Yayinlandigi Dergiye Gore Dagilimi

Calisma  kapsaminda ele alman  makalelerin
yaymnlandiklar1 dergilere gore dagiliminda 38 makaleyle
%33t akademik dergilerde, 77 makaleyle %66's1
konferans/sempozyum kitaplarinda yaymlanmistir. Sekil
11’de goriildiigii gibi Caucasus International, Transportnoe
Delo Rosii, International Scientific Journal Internauka,
Scientific Collection Interconf dergileri en fazla yaymin

yapildig: dergilerdir.
Makalelerin Yazar Sayisina Gore Dagilimi

Arastirma kapsaminda incelenen yaymlarin yazar
sayisina gore dagilimi Sekil 12'de gosterilmistir. Yayimlarin
66 makaleyle %57 oraninda “tek yazarl1”, 39 makaleyle %34
oraninda “iki yazarli”, 7 makaleyle %6 oraninda “iig
yazarl1”, 3 makaleyle %3 oraninda “dort yazarli” oldugu

goriilmektedir. Yazarlarin yerli ve yabanci dagilimina
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Sekil 11. Makalelerin yaymlandig: dergiye gore dagilimi

Figure 11. Distribution of articles by research journal

bakildiginda 14 makalenin yabanci, 101 makalenin yerli

yazarlar tarafindan yazildigi belirlenmistir.

4 yazar
3%

3 yazar
6%

2 yazar
34%

Tek yazar
57%

Sekil 12. Makalelerin yazar sayisina gore dagilimi

Figure 12. Distribution of articles by number of authors
Tezlerin Yillara Gore Dagilim1

Azerbaycan denizciligi ve lojistigi ile ilgili siurl1 sayida
tez calismasi vardir. Tarama sonucunda 15 teze ulagilmstir.
Tezlerin arastirilmasinda 2000-2024 yillarina goére tarama
yapilmis olmasina ragmen, yayinlarin 2008-2024 yillarinda
yapildig1 gortilmiistiir. Yayinlarin yillara gore dagilimu
incelendiginde 2008 yilinda 1 tez c¢alismasinin yapildigs,
2009-2014 yillar1 arasinda ise tez ¢alismasinin bulunmadigy,
2023 yilinda ise 5 tez calismasinin yapildig1 goriilmektedir.
Tezlerin tiiriine gore dagilimi incelendiginde 15 yiiksek
lisans tezinin bulundugu, doktora tezinin ise bulunmadig:
belirlenmistir. {lgili yillar arasinda arastirmalarmin yillik
ortalama biiyiime orani %16,66 olup, yayinlarin yillara gore

dagilimi Sekil 13’te verilmistir.
Tezlerin Anahtar Sozciiklerine Gore Dagilim1

Tez c¢alismalarinin anahtar sbzciige gore dagilimi

WordArt  kullanilarak  sozciik  bulutu  teknigiyle

olusturulmustur. Azerbaycan denizciligi ve lojistigi
alaninda incelenen 15 tezin anahtar sozciiklerine gore
dagiliminda “Lojistik”, “Tagimacilik”, “Dis
“BRI (Belt and Road Initiative)”, “Petrol”,

“Uluslararas1 Ticaret” sozciikleri calismalarda en ¢ok

“Ulasim”,

Ticaret”,

kullanilan s6zciikler olarak belirlenmistir. Sekil 14 ve Sekil
15’te goriildigii gibi en fazla anahtar sozciik 10 makaleyle
1-5 4 makalede

kullanilmamusgtur.

araligindadir ve anahtar sOzciik

[ R . )]

Tez Sayist
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Sekil 13. Makalelerin yazar sayisina gore dagilim1
Figure 13. Distribution of articles by number of authors
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Sekil 14. Makalelerin anahtar sozciik sayisina gore dagilimi

Figure 14. Distribution of articles by number of keywords
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Sekil 15. Sozciik bulutu
Figure 15. Word cloud

Tezlerin Sayfa Sayisina Gore Dagilimi

Bibliyometrik analiz parametreleri ¢er¢evesinde tezlerin
sayfa sayisina gore dagilimi incelendiginde ortalama sayfa
sayist 108; sayfa sayist en fazla yaym 7 tezle 50-100 sayfa
araliginda, en az yaymn 2 tezle 151-200 sayfa araliginda
goriilmektedir. Sayfa sayisina gore dagilim Sekil 16’da
goriilmektedir.

151-180 = 101-150 = 50-100

Sayfa Sayisi

Tez Sayist

Sekil 16. Tezlerin sayfa sayisina gore dagilimi
Figure 16. Distribution of theses by number of pages

Tezlerin Kaynak Sayisina Goére Dagilimi

Tezlerin kaynak sayisma gore dagilimi incelendiginde
ortalama kaynak sayis1 76; kaynak sayisi en fazla yaymn 1
tezle 151-200 kaynak araliginda, en az yaymn 2 tezle 20-30
kaynak araliginda goriilmektedir. Kaynaklarin ulusal ve
uluslararasi olarak dagilimina bakildiginda 2 tezde ulusal
kaynak bulunmazken, 5 tezde 20-50 araliginda ulusal
kaynak kullanim1 belirlenmistir. Kaynak sayisina gore
dagilim Sekil 17’de goriilmektedir.

= ]151-200 = 101-150 = 51-100 = 31-50 = 20-30
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Sekil 17. Tezlerin kaynak sayisina gore dagilim1

Figure 17. Distribution of theses by number of references

Tezlerin Arastirma Yontemine Gore Dagilimi

Sekil 18'de goriildiigii tizere yayinlarda en ¢ok nitel
aragtirma yéntemi kullanilmustir. flgili konu dogrultusunda
yapilan ¢alismalarin genelinde 14 tezle %93 oraninda nitel,

1 tezle % 7 oraninda nicel arastirma yontemi kullanilmistir.

Nicel
7%

93%

Sekil 18. Tezlerin arastirma yontemine gore Dagilimi
Figure 18. Distribution of Theses by Research Method

Tezlerin Veri Toplama Teknigine Gore Dagilimi

Sekil 19'da goriildiigii gibi, yayinlarmn veri toplama
teknigine gore dagiiminda 10 tezle %67 oraninda literatiir
taramasi, 3 tezle %20 oraninda istatistiksel analiz, 2 tezle

%13 oraninda derinlemesine goriisme kullanilmistir.

Derinlemesine Literatiir
goriisme Taramasi
13% 67%

Istatistiksel
analiz
20%

Sekil 19. Tezlerin veri toplama yontemine gore dagilimu
Figure 19. Distribution of theses by data collection method

Tezlerin Yayinladig1 Universitelere Gore Dagilimi

Calismada ele alman tezlerin  yaymlandiklar
iiniversitelere gore dagiliminda 4 tezle Azerbaycan Teknik
Universitesi, 2 tezle Azerbaycan Devlet Ekonomi
Universitesi, 2 tezle Izmir Ekonomi Universitesi 6ne
c¢ikmaktadir. Sekil 20'de goriildiigii gibi ilgili konuda
Azerbaycan Universitelerinde 6 tez, Tiirkiye

iiniversitelerinde 9 tez yapilmuistir.

Uludag Universitesi

Tokat Gaziosmanpasa Universitesi
Samsun Ondokuz Mayis Universitesi
Manisa Celal Bayar Universitesi
Maltepe Universitesi

—_ e e

Kiitahya Dumlupmar Universitesi
{zmir Ekonomi Universitesi m— 2
Dokuz Eyliil Universitesi —mmmm— 1
Azerbaycan Teknik Universitesi 4
Azerbaycan Devlet Ekonomi Universitesi —m— 2

2 3 4 5

Universiteler

[=]
—

Tez sayist

Sekil 20. Tezlerin yayinlandig: {iniversitelere gore dagilimi

Figure 20. Distribution of theses by universities
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Tezlerin Anabilim Dallarina Gore Dagilim1

Analiz kapsaminda tez ¢alismalar1 incelendiginde en
fazla tezin 5 caligmayla “Isletme” anabilim dahinda, 4
“Lojistik” yapildig:
goriilmektedir. Sekil 21’de tezlerin anabilim dallarma gore

calismayla anabilim dallarinda

dagilimi yer almaktadir.

Uretim-Hizmet Ekonomisi ve Yonetimi i 1
Sosyal Bilimler s 1
Sanayi Organizasyonu ve Yonetimi IEN 1
Pazarlama I 2
Lojistlc I 4
Isletme I 5

Anabilim Dallar

Iktisat/Ekonomi Ml 1

0 1 2 3 4 5 6
Tez Sayist

Sekil 21. Tezlerin anabilim dallarmna gore dagilimi

Figure 21. Distribution of theses by departments
Tezlerin Danisman Unvanlarina Gére Dagilimi

Arastirma kapsaminda incelenen yaymlarin danisman
tinvanlarina gore dagilimi Sekil 22'de gosterilmistir.
Yaymlarin 4 tezle %27 oraninda profesor, 5 tezle %33
oraninda dogent, 5 tezle %33 oraninda Dr. 6gretim {iyesi, 1
tezle %7

danismanliginda hazirlandigi goriilmektedir.

oraninda Ogretim {iyesi akademisyenler

Ogretim
Uyesi Profesor
0, rofesor
27%
Dr.
Ogretim
Uyesi
33%

Dogent
33%

Sekil 22. Tezlerin danisman tinvanlarina gore dagilim1

Figure 22. Distribution of theses by advisor titles

Aragtirmada 115 bilimsel makaleye ve 15 yiiksek lisans
tezine ulasilmis ve degerlendirmeye alinmistir. Makalelerin
en fazla Rusca, tezlerin ise en fazla Tiirkge dillerinde
hazirlandig1  belirlenmistir.

akademik
gostermektedir. Ancak Ingilizce yaynlarm gorece diisiik

Rusca yaymlarin agirhigs,

bolgenin iiretiminde Rusya etkisini

olmasi, uluslararasi goriiniirliikte bir siurhilik
yaratmaktadir. Tiirkge tezlerin fazla olmasi ise son yillarda
Azerbaycanli Ogrencilerin Tiirkiye’de yiiksek egitim
almasina baglanabilir. Arastirmalarda ¢ok yiiksek oranda
nitel yontem kullanildigr ve literatiir taramas: teknigiyle
veri toplandig1 belirlenmistir. Bu durum konuyla ilgili
sayisal verilere ulasmada giigliik ¢ekildigini gosterirken,

alandaki Olgme ve degerlendirmenin yoruma dayali ve

ylizeysel kalmasina neden olmaktadir. Bibliyometrik analiz
sonucu elde edilen bulgulara gore makaleler 2011-2024, tez
calismalari ise 2008-2024 yillarin1 kapsamaktadir. En fazla
makalenin 2020, en fazla tezin ise 2023 yilinda yaymladig:
goriilmektedir. Burada Azerbaycan’mn ulastirmadaki roliine
ve transit

potansiyeline iliskin diizenlenen bilimsel

konferans ve ¢alismalarin etkili oldugunu gostermektedir.

Makalelerde en c¢ok kullanilan anahtar sozciiklerin
“Ulastirma”, “Lojistik”, “Bakii Liman1”, “Transit”, “Liman”
sozciikleri oldugu belirlenmistir. Makalelerin ortalama
sayfa sayis1 8 olmak iizere, en fazla 1-10 sayfa aralifinda
hazirlandig1; ortalama kaynak sayist 12 olmak {izere, en
fazla 1-10 araliginda kaynak kullanildig1 goriilmektedir.
Genel olarak tek yazarli ve Azerbaycanl yazarlar tarafindan
hazirlanan makalelerde, cogunlukla uluslararasi kaynak
kullanimi s6z konusudur. Makalelerin en fazla Caucasus
International, Transportnoe Delo Rosii, International
Scientific Journal Internauka, Scientific Collection Interconf

dergilerinde yaymlandig goriilmektedir.

Yayinlanan tezlerin tamami yiiksek lisans tezi olup,
konuyla ilgili doktora calismasi bulunmamaktadir. Tezlerde
en ¢ok kullanilan anahtar sézciiklerin “Lojistik”, “Ulasim”,
“Tasimacilik”, “Dis Ticaret”, “BRI”, “Petrol”, “Uluslararasi
Ticaret” oldugu belirlenmistir. Tezlerin ortalama sayfa
sayist 108 olmak {iizere, en fazla 50-100 sayfa araliginda
hazirlandig; ortalama kaynak sayist 76 olmak iizere, en
fazla 51-100 araliginda kaynak kullanildigi, kaynaklarin
ulusal kokenli oldugu goriilmektedir. Tezlerin en fazla
Tiirkiye {iniversitelerinde; lojistik ve isletme anabilim
dallarinda, en fazla profesér ve dogent {iinvanh
akademisyenler damismanhiginda yapildig1 goriilmektedir.
Bu durum 31 Ekim 2017 tarihinde imzalanan “Tiirkiye
Cumbhuriyeti Yiiksekdgretim Kurulu ile Azerbaycan
Cumbhuriyeti Egitim Bakanligi Arasinda Yiiksekogretim
Alaninda Isbirligine Dair Mutabakat” (RG: 2018/12/11 Karar
No: 438) sonrasinda Azerbaycanli 6grencilerin son yillarda

Tiirkiye’de lisansiistii egitim almasina baglanabilir.

SONUC

Bu ¢alismanin amaci Azerbaycan denizcilik sektoriiniin
Oonemini ortaya koymak, bu alandaki sinirlt bilgiyi, yapilan
az sayidaki c¢alismayr ve erisilebilirligin  sinrlarini
belirlemektir. Calismada Azerbaycan denizciligi ve lojistigi
alanlarinda ulusal ve uluslararas: literatiirde yer alan
yayinlar ilgili veri tabanlarinda arastirilmis ve bibliyometrik

analiz yontemiyle incelenmistir.

Bibliyometrik analiz sonuglarina gore Azerbaycan
denizciligi ve lojistigi alanlarinda ilgili arastirmalarin
sayisinin yetersiz oldugu belirlenmistir. Konuyla ilgili

literatiirde smirh sayida calisma vardir ve bu ¢alismalarin
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¢ogu kapsam ve analiz derinligi agisindan sinirhdir. Var
olan ¢aligmalarda nicel analizlerin sinirli olmasinin sektorel
veriye erisim

glicligiinden kaynaklandig1

diisiiniilmektedir. Bu durumda ileride yapilacak
calismalarda biiyiik veri ve istatistiksel yontemlerin
kullaniminin 6nemi yapiy1 belirleme adina 6ne ¢ikmaktadar.
Bulgularda ©ne c¢ikan genel egilim, Azerbaycan’'da
denizcilik ve lojistik alanimin uluslararas: yaymlarda
goriiniirliigiiniin artirllmas1 gerektigini gostermektedir.
Denizcilikle ilgili konularin, son zamanlarda boélgedeki
jeopolitik ve ekonomik gelismeler nedeniyle Azerbaycan
igin giincel konulardan biri haline geldigi goriilmektedir.
Azerbaycan Devleti, birbiriyle yarisan alternatif rotalarin
olustugu bir dénemde, ulastirma ve lojistik altyapisinin
ingast i¢in biiylik miktarda kaynak ayirmis ve cesitli
projeleri devreye sokmustur. Bu baglamda OBOR ve Ipek
Yolu'nun canlandirilmas: projesi gercevesinde Dogu-Bati
Koridorunun Azerbaycan’a actif1 firsatlarin ve yapilan
¢alismalarmn, elde edilen basarilarin ve ¢oziim bekleyen
Bu alandaki

konular yerli ve yabanci yazarlarin ilgisini ¢ekmektedir.

sorunlarin  degerlendirilmesi &nemlidir.
Ayrica, Azerbaycan Cumhuriyeti'nde Lojistik ve Ticaretin
Stratejik Yol

gecen

Gelistirilmesi fcin Haritasi'nin,

Azerbaycan'dan uluslararasi tasimacilik
koridorlarinin transit potansiyelinin arttirilmasi ve transit
ylik tasimaciliginin tesvik edilmesine iliskin 2024-2026
Eylem Plani ve iilkede bu sektoriin gelistirilmesine yonelik
onemli etkinliklerin diizenlenmesi son zamanlarda bu
alanda arastirma yapacak yazarlara kaynak ve ilgi alani
sunmaktadir. Bu dogrultuda 2017 yilindan itibaren hem
yerli hem de yabanci yazarlar tarafindan yapilan yaymnlarin

sayisinda artis goriilmektedir.

Azerbaycan denizcilik sektorii kiiresel entegrasyona
agik, stratejik konuma sahip, altyap: yatirimlarini artiran,
petrol dis1 ekonomiye yonelen, bilimsel temelli kararlar
alma egiliminde bir goriiniim sergilemektedir, dolayisiyla
bu alanda akademik bilgiye ve arastirmaya ihtiyag
duyulmaktadir. Azerbaycan denizciligi ve lojistigi tizerine
yapilan yaymlarda herhangi bir bibliyometrik analiz
yapilmadigindan ¢alismanin literatiire, bibliyometrik temal
¢alismalarin yayginlasmasina ve bu alanda yapilacak
arastirmalara katki saglayacagi, ayrica ilgili konularin
yeterince arastirllmadigini ortaya koyarak gelecekteki
arastirmalara yol gosterecegi diisiiniilmektedir. Gelecek
aragtirmalarda bibliyometrik analizlerin atif analizi, igbirligi
aglar1  ve tematik haritalama gibi yodntemlerle
zenginlestirilmesi yararli olacaktir. Azerbaycan denizciligi
ve lojistigi ile ilgili akademik arastirmalarin bibliyometrik
analizinin yapildigi bu c¢alismanin ilgili arastirmalarin
Oniinii agabilecegi diisiiniilmektedir. Calismada yer alan

makale ve tezlerin sayfa sayisi, kaynak sayisi, yontemleri

gibi Ozelliklerine bakilarak bu alandaki arastirmacilara
calisma igeriginin yeterli olup olmadig1 konusunda da bilgi
verecektir. Azerbaycan denizcilik ve lojistik alanlarinda
bilimsel arastirmalara, doktora ve yiiksek lisans tez
calismalarma duyulan ihtiyacin alt1 ¢izilmektedir. Calisma,
ulusal politikalar ve etkinliklerde akademik iiretimin
Oonemini ve etkisini vurgulamakta, politika yapicilarin bu
durumu goéz ontine alarak ilgili alanlara destek vermesi

gerekliligini ortaya koymaktadir.
Etik Standartlara Uygunluk

Yazarlarin Katkis1

Yazarlar LC ve YN calismanin tasarlanmasinda, LC
makalenin ilk taslaginin hazirlanmasinda, LC ve YN
istatistiksel analizlerin toplanmasi ve islenmesinde, LC ve
YN makaleyi yaziminda ve yorumlanmasinda yer almistir.

Tiim yazarlar makalenin son halini okuyup onaylamuistir.
Cikar Catismasi

Yazarlar herhangi bir ¢ikar ¢atismasi olmadigini beyan

ederler.
Etik Kurul Onay1

Yazarlar resmi onam gerekmedigini beyan etmektedir.
Finansman

Bu arastirma, hicbir hibe, fon veya baska bir finansman

destegi almamastir.
Veri Kullanilabilirligi

Calismanin bulgularini destekleyen veriler talep {izerine

sorumlu yazardan temin edilebilir.

Yapay Zeka Acgiklamasi

Bu arastirma makalesinde {iretken yapay zeka
kullanilmamugtir.
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The coastal waters of Qatar are vital for the environment, economy and health but they are
impacted by anthropogenic and natural factors. Among other parameters, Total suspended
solids (TSS), turbidity, temperature, pH, salinity and dissolved oxygen (DO) are important
parameters in the determination of quality of coastal waters. This study aims to determine the

spatial and temporal variations in these parameters in coastal waters of Qatar. The

observations were conducted monthly between 2022 to 2023 and focused on selected sites,

using multiprobe sensors to record temperature, pH, turbidity and salinity. The results

Keywords: showed that there were no significant differences (P<0.05) between the seven study sites with

respect to temperature and TSS. The mean temperature range across all sites was 27.22+5.96°C
to 28.40+5.97°C, while the mean TSS range was 4.64+3.32 mg/L to 6.64+6.15 mg/L. Results also
suggested that there were significant differences (’<0.05) in salinity, pH, DO and turbidity

Coastal water quality
Qatar

Salinity

Total suspended solids

Turbidity across these study sites. There were significant seasonal differences (P<0.05) in water quality

parameters. Temperature and salinity levels were highest during the fall and summer
seasons, while pH and DO levels were highest during the spring season. Turbidity was
highest during winter. There are complex relationships between water quality parameters
and changes in one parameter could impact others. These results have implications for the
management of coastal resources in Qatar, as they highlight the need to consider multiple
factors when assessing the water quality. This study suggests that the water quality
parameters are influenced by multiple factors, including proximity to some Arabian Gulf
regions, urbanization and coastal erosion. These observations highlight the need for
comprehensive management strategies to address the pertinent issues and protect the coastal

water quality in Qatar.

(Sankaran et al., 2023; Yao et al., 2023). TSS and turbidity are

two important parameters that reflect the clarity and

INTRODUCTION

The coastal waters of Qatar are a vital component of its
ecosystem, providing numerous benefits to the environment,
economy and human health. However, these waters are also

vulnerable to various anthropogenic and natural factors

transparency of coastal waters (Colley and Smith, 2007;
Cheng et al., 2017; Ekhlas & Bary, 2018). In this article, TSS
refers to the weight of suspended particles in a unit volume

of water, whereas turbidity measures the cloudiness or
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haziness of water caused by suspended particles (Colley and
Smith, 2007; Sankaran et al., 2023).

Turbidity, a critical indicator of water quality, can
significantly influence aquatic ecosystems. Elevated turbidity
levels impede the visibility and monitoring of aquatic
organisms, whereas lower turbidity reflects clearer waters
that are more favorable for both ecosystem health and
recreational activities such as swimming and snorkeling
(Colley and Smith, 2007; Alhaja et al., 2017; Cheng et al., 2017;
Sankaran et al., 2023). Additionally, high TSS levels have
been linked to decreased water clarity, which can lead to
increased risk of disease transmission through waterborne
pathogens (Al Mamoon et al, 2019;UNEP GEMS, 2008;
Sankaran et al., 2023; Yao et al., 2023).

Temperature, pH, salinity, and DO are critical parameters
that affect the overall health of coastal waters (UNEP GEMS,
2008; Sankaran et al., 2023; Yao et al,, 2023). Temperature
regulates biological processes, while pH influences nutrient
availability for aquatic organisms (El-Magharaby et al., 2008;
Rivers et al., 2019; Cheng et al., 2023; Xue et al., 2024). Salinity
affects the distribution and abundance of marine life,
particularly in areas with limited freshwater input (Ibrahim
et al, 2020; Aloui et al., 2023), and DO serves as a key
indicator of water quality, with low concentrations
potentially reducing biodiversity and increasing mortality
rates (EI-Magharaby et al., 2008; Rivers et al., 2019; Cheng et

al.,, 2023).

Comprehensive data on TSS, turbidity, temperature, pH,
salinity and DO in Qatar’s coastal waters remain limited,
This
addresses this gap by evaluating the spatial and temporal

hindering effective coastal management. study
variations of these key water quality parameters, providing
critical insights to support sustainable management and

conservation of coastal ecosystems.

MATERIALS AND METHODS

Study sites

The description of sites selected for this study follows the
order of north, east, south and west instead of numeral order
as described in Table 1. The sampling was carried out near
the coast in proximity to initial bearings because drifts were
caused by surface currents. Meanwhile, the seabed was
generally flat with 1 to 2 degree incline. Therefore, the water

depth remained constant.

North of Qatar lies Ras Rakan, an islet located 0.8 km
from shore (Table 1). It was not completely accessible,
especially by boats because the waters were shallow and
almost near flat (1-2 degree incline) terrain. Generally, this T-

shaped islet has seagrass meadows in both western and

eastern intertidal zones and both sections are separated by an
inundated seabed that is approximately 1 km long from the
mainland (Figure 1). The main activity in this region is
fisheries because it opens to the Arabian Gulf. In addition, a
commercial fishing boat dock was in the area. Ras Imlaiji
(Table 1) is an industrial hamlet on the northeast shore of
Qatar. This location is approximately 3 m above sea level and
could be relevant for sea outfall monitoring due to its
strategic location for sea transport and in the vicinity of

medium to large manufacturing and production industries.
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Figure 1. Depicts a map of seven study locations in Qatar's

coastal waters between the Arabian Gulf and the Persian Gulf

Al Safliya Island located approximately 3 km off Qatar’s
eastern coast (Figure 1), is predominantly sandy and hosts
clusters of seagrass meadows in the intertidal zone (Table 1).
The island remains largely undisturbed with only 35 public
pergolas, ensuring minimal contamination from domestic
waste such as sewage or solid debris. In contrast, Doha Bay
situated about 5 km from Al Safliya is characterized by high
population density, a landfill and a shipping port, making it
a potential source of elevated pollution and a suitable site for

investigating marine outfalls (Table 1).

Sealine Beach (Table 1) is generally positioned at the
southeast shores of Qatar, but for this study, the location
could be considered as south (Figure 1). The main activity on
this beach is tourism, and it is supported by services such as
accommodation and recreational facilities. Besides, a
mangrove patch is in its vicinity, and this location could be
associated with a nature reserve. Due to tourism, Sealine
Beach has the potential to be a point source for introduced
pollutants and contaminants associated with human

activities.

Salwa Beach located in the southwestern region of Qatar
(Figure 1) was also selected for this study. The area is
characterized by rocky shores, mangrove vegetation and
sandy beaches. It is primarily used for nature tourism and
lower

winter sunbathing and generally experiences
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Beach.

Consequently, Salwa Beach was chosen as a reference site for

contamination levels compared to Sealine

seawater quality (Table 1).

Another study site is Dukhan (Table 1, Figure 1), a town
historically developed around oil extraction since the 1940s.
Dukhan hosts the largest oil reserves in Qatar and its coastal
waters may be impacted by hydrocarbon deposits or outfalls.
Consequently, the shores of this area represent a potential
point source of hydrocarbon-associated contaminants, which
may differ in composition and concentration from those in

tourism or urban areas.

Table 1. Description of seven study sites of Qatar coastal waters

Sample collection and experimental design

The field visits were carried out monthly from May 2022
to April 2023. Surface seawater samples were collected 300 m
and 500 m from shore. Data was recorded using a multi-
probe sensor (for temperature, pH, turbidity and salinity).

The complete list of assessed parameters is shown in Table 2.

Data management and statistics

The data were tabulated in Microsoft Excel to develop
database sheets. These sheets were processed for statistical
analysis using IBM Statistical Package for Social Science v.22.
Kruskal-Wallis tests were used to compare between study
sites and seasons. Spearman’s correlation was used to

determine relationships among the seawater parameters.

i Depth hical
Site Location ept Geogra.p tca Coastal area description
no. (m) coordinates
Sealine 24°53'03.54"N . . . .
1 Beach 15 51°33'38.10"E Tourism area. Nature reserve. Proximity to Mesaieed Industrial Area
, " High socio-economic importance. Intense activities along the coast
25°18'05.54"N . . . L .
2 Doha Bay 3 , . and in the sea in the capital Doha. Fishing, shipping, ports,
51°31'30.16"E L
navigational passage
3 Al Safliya 3 25°2007.38"'N Tourism activities
Island 51°34'24.07"E v
25°51'04.00"N - . . . .
4 Ras Imlaiji 5 51936'01.10"E Proximity to oil and gas industries. Port operations
26°11'54.84"N . - _—_ .
5 Ras Rakan 1.5 51°1333.96"E Commercial activities and fishing port in the area
25°24'52.00"N Recreational beach and nearby oil and gas. Plants and other industrial
6 Dukhan 3 , . L
50°45'05.00"E activities
Salwa 24°47'58.00"N . . L
7 Beach 4 50°51'15.00"E Recreational beach and tourism destination. Nature reserve

Table 2. Seawater quality attributes obtained and evaluated in the current study

Parameters Unit(s) Technique
Temperature °C Multi-probe sensor
pH - Multi-probe sensor
Salinity PSU Multi-probe sensor
Turbidity NTU Multi-probe sensor
DO mg/L APHA 4500 (with slight modifications recommended by Shriwastav et al.
(2017)
TSS mg/L The method of total suspended solids followed the protocol of Hansen et al.
(2021)
RESULTS AND DISCUSSION Beach (Table 3). This lack of variation in temperature could

The values of temperature, salinity, pH, DO, turbidity,
and TSS at seven study sites are presented in Table 3. The
Kruskal-Wallis test showed no significant differences
(P>0.05) between the seven study sites in temperature and
TSS. The temperature ranged from 27.22+5.96°C at Salwa
Beach to 28.40+5.97°C at Ras Imlaiji, and TSS varied from
4.64+3.32 mg/L at Ras Rakan to 6.64+6.15 mg/L at Salwa

be attributed to the geographical location of Qatar, which is
a small peninsular country with limited site-to-site variations
(Cheng et al., 2017, Ekhlas and Bary, 2018). The results
suggest that the study sites are experiencing similar
environmental conditions that are strongly influenced by the
country's desert climate (Aloui et al., 2023; Khan et al., 2023;
Cheng et al., 2017). The lack of significant variation in TSS

could be attributed to the fact that Qatar is a coastal country

82



Abdelghafar et al. (2025), Marine and Life Sciences, 7(2), 80-88

Table 3. Mean+S.D. of physico-chemical seawater properties at seven study sites during the four seasons of Qatar

Study sites ~ Season N  Temp. (°O) S&}lsr;}t)y pH DO (mg/L) Tl(lg;;ljl)ty (;Z/i)
Spring 9 2423243  40.78+0.23 8.25:0.18 6.28+0.29 1.05£0.08 6.80+5.41
Sealine ~ Summer 9  3251:1.60  37.98+2.25 8.20+0.16 6.300.97 0.91+0.27 3.33+0.55
Beach Fall 6  3357+145  45.95+0.49 8.23+0.06 7.40+0.20 0.90+0.11 2.0121.10
(Site 1) Winter 12 23.66+458  42.32+4.48 8.110.34 6.27+0.60 1.68+1.43 7.12+4.94
Total 36 27.67+542  41.45:3.80c  8.19+024b  6.47+0.73b< 1.20+0.892 5.24+4.38
Spring 9 2555+037  38.600.31 8.38+0.26 5.79+0.34 2.8620.69 6.23+2.08
Summer 9  31.92+1.67  36.24+2.08 8.17+0.06 5.63+1.01 1.40+0.28 2.53+0.94
D(‘;li‘:‘e';‘y Fall 6  3326£1.81  41.050.27 8.210.09 6.68+0.13 1.99+0.85 2.510.55
Winter 12 23.66+4.53  36.36£1.53 8.1620.06 6.18+0.75 2.4020.15 8.0126.29
Total 36 27.80¢4.92  37.67+2.252  8230.16%b<  6.03:0.76° 2.20+0.73" 5.28+4.44
Spring 9 25224096  38.40+0.32 8.29+0.10 6.39+0.29 1.49+0.21 5.26+1.37
. Summer 9 3160212  36.34+2.15 8.18+0.04 6.38+1.11 1.42+0.32 3.430.53
A:Ssi:‘eﬂ;’a Fall 6  33.18+1.71  42.20+0.88 8.18+0.04 7.22+0.12 1.2240.05 2.50+0.55
Winter 12 2346+4.60  36.48£1.56 8.1620.02 6.45+0.78 2.79+1.96 8.13+6.46
Total 36 27.56+5.01  37.88+2.55  820+0.08%b  6.55:0.77¢ 1.86+1.30® 5.30+4.32
Spring 23724237  38.20+0.13 8.40+0.20 6.29+0.16 1.260.07 7.50+4.93
_ Summer 33.99+2.89  35.43+1.96 8.37+0.25 6.05+0.55 0.99+0.12 3.26+1.29
Ra;,lmz‘“" Fall 33.65:0.38  41.71+0.33 8.29+0.10 7.30£0.33 1.3320.37 6.00£1.09
(Site d) Winter 12 2391:452  38.5243.66 8.15+0.09 6.24+0.58 1.41£0.47 6.92+4.63
Total 33 2840597  3820:3.18+b  828+0.19°  6.39+0.64b< 1.25£0.36° 5.86+3.82
Spring 6  23.04+0.72  38.92+0.53 8.34+0.14 6.55+0.18 1.19+0.05 7.25+4.11
Summer 9  33.39+2.01  36.29+1.52 8.31%0.15 5.20+0.98 2.99+3.42 3.40+1.90
R*(‘;II::];‘“ Fall 6 32.86:2.05  49.35:6.74 8.14+0.04 6.44+0.24 1.00£0.12 3.050.06
Winter 9 23.11:4.19 36344225 8.1620.05 5.89+1.18 3.29+3.08 5.20+4.08
Total 30 2813576  39.44+6.03>  8.24+0.13bc  592:+0.98% 2.3242.63b 4.64+3.32
Spring 9 23474226  49.40+0.40 8.2240.17 6.08+0.41 0.98+0.08 6.50+4.16
Summer 9  34.16+1.62  43.49+6.91 8.17+0.03 5.89+0.81 0.75+0.08 3.80+1.34
?8“11:2;‘ Fall 6 32.88+1.86  56.45:0.17 8.14+0.04 7.24+0.40 0.89+0.06 3.55+1.69
Winter 12 23.35:4.90  51.875.77 8.1120.05 5.88+0.56 1.19+0.29 7.8345.05
Total 36 27.67+6.02  49.92+638¢  8.16:0.10°  6.16£0.75%b 0.98+0.252 5.78+4.03
Spring 25.12+2.74  50.99:0.40 8.27+0.19 5.64+0.39 1.0620.05 7.00+5.27
Salwa Summer 9  33.58:2.35  47.46+2.64 8.14+0.03 6.00£0.67 0.80+0.08 2.76+1.33
Beach Fall 6  31.62¢1.08  59.10+0.11 8.29+0.11 7.12+0.23 0.830.02 4.50+3.83
(Site 7) Winter 12 21.82:+4.88  49.91+1.63 8.110.05 6.1320.61 1.09+0.20 10.36+7.89
Total 36 27224596  51.10+4.169  8.19+0.132b  6.14+0.702b 0.97+0.182 6.6446.15
Spring 57 24443203>  4256:532°  830:0.18¢  6.12+0.43° 1.43£0.70° 6.57+3.96°
Summer 63 33.02+2.20c  39.04+531°  822+0.15®  5.92+0.93% 1.32+1.442 3.22+1.220
Mean Fall 42 33.00£1.58c  47.97+47.27¢  821x0.09b  7.06+0.42° 1.16£0.512 3.44+2.052
Winter ~ 81 2329+4492  41.88+7.03>  8.140.142  6.1620.732 1.93+1.55b 7.7445.76"
Total 243 27.76¢553  42.36+6.89 8.2120.16 6.24+0.78 1.52+1.25 5.55+4.44

*The different alphabetical superscripts within a row have significantly different (P < 0.05).

with limited freshwater sources (Aloui et al., 2023; Alhaja et
al.,, 2017). This implies that most of the water quality
parameters are affected by various factors. The results
suggest that the seven study sites could be exposed to
pollution transported from offshore or adjacent marine areas,
such as suspended sediments, wastewater discharge or other
anthropogenic and

inputs carried by tidal currents

circulation patterns. These external influences from the open

sea may contribute to the observed variability in TSS levels at
the coastal sites (Ibrahim et al., 2020; El-Magharaby et al.,
2008; Cheng et al., 2017; Ekhlas and Bary, 2018). However, it
is important to note that this result does not necessarily mean
that there are no variations in water quality parameters
across the different study sites. Other factors, such as
anthropogenic activities, urbanization and land use changes,

could also affect the water quality at these sites (Aloui et al.,
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2023; Yao et al., 2023; Ibrahim et al., 2020; UNEP GEMS, 2008).

Significant differences (P<0.05) in salinity, pH, DO and
turbidity were evident among the study sites when the data
was processed through the Kruskal-Wallis test. The highest
salinity was recorded at Salwa Beach (51.10+4.16 PSU) and
Dukhan (49.92+6.38 PSU). Salinity was lower at Sealine Beach
(41.45+3.80 PSU), Ras Rakan (39.44+6.03 PSU), Ras Imlaiji
(38.2043.18 PSU) and Al-Safliya (37.88+2.55 PSU). The lowest
salinity was observed at Doha Bay (37.67+2.25 PSU) (Figure
2). The highest pH was 8.28+0.19 at Doha Bay and the lowest
was 8.16+0.10 at Dukhan (Figure 2). DO and turbidity were
lower at Ras Rakan (5.92+0.98 mg/L) and at Salwa Beach

Salinity (PSU)
60,0
50,0
40,0
30,0
20,0
10,0
0,0
Sealine Doha Ras Ras Dukhan Salwa
Beach  Bay Saﬂlya Imlaiji Rakan Beach
O (mg/L)
8,00
6,00
4,00
2,00
0,00
Sealine  Doha Ras Ras Dukhan Salwa
Beach Bay Saﬂ1ya Imlaiji Rakan Beach

8,60
8,40
8,20
8,00
7,80
7,60

6,00
5,00
4,00
3,00
2,00
1,00
0,00
-1,00

(0.97+0.18 NTU), respectively. While the highest was
recorded at Al Safliya (6.55+0.77 mg/L) and Ras Rakan
(2.32+2.63 NTU), respectively (Figure 2).

The high salinity values at Salwa Beach and Dukhan may
be attributed to their proximity to the Arabian Gulf open
water, where salt concentration is higher due to its limited
freshwater sources (Yao et al., 2023; Engel et al., 2021; El-
Magharaby et al., 2008; UNEP GEMS, 2008). This is consistent
with previous studies that have found high salinity levels in
coastal waters adjacent to the Arabian Gulf (El-Magharaby et
al., 2008; UNEP GEMS, 2008; Ibrahim et al., 2020).

pH Values

[NRRNEN]

Doha Dukhan Salwa
Bay Beach

Sealine
Beach

Ras

Safhya Im1a1]1 Rakan

Turbidity (NTU)

18

Sealine Doha Bay Al Safliya ~ Ras
Beach Imlaiji

O

Ras Rakan Dukhan

Salwa
Beach

Figure 2. Comparisons of Means (+ S.D.) Salinity, pH, DO, and Turbidity between the Seven Study Sites of Coastal Waters in

Qatar

In addition to salinity, significant differences were also
observed in pH, DO and turbidity between the study sites.
The highest pH value recorded at Doha Bay may be
attributed to the influence of urbanization, which can lead to
an increase in anthropogenic activities that alter the local
water chemistry (Afzal et al., 2023; Ibrahim et al., 2020; EI-
Magharaby et al., 2008). These observations are consistent
with previous studies indicating that elevated pollutant
levels and nutrient-rich runoff from urban areas contribute to
alterations in water quality in Doha Bay (UNEP GEMS, 2008;
Al Mamoon et al., 2019). The current findings suggest that
such anthropogenic inputs may be a key driver of the
observed spatial variations in water quality parameters,
highlighting the influence of urbanization on coastal
ecosystem health. The lowest DO and turbidity values
recorded at Ras Rakan may be attributed to the presence of
coastal erosion (Rajendran et al., 2021). Coastal erosion can
lead to increased sedimentation, which can reduce DO levels

and increase turbidity (Rajendran et al., 2021). This is
consistent with a study that found a significant correlation
between coastal erosion and changes in water quality
parameters in Ras Rakan (Engel et al., 2021; Khan et al., 2023;

Sankaran et al., 2023).

Furthermore, the results of this study suggest that the
water quality parameters are influenced by multiple factors,
including proximity to the Arabian Gulf, urbanization and
coastal erosion (Engel et al., 2021; Khan et al., 2023; Sankaran
et al., 2023). This highlights the need for comprehensive
management strategies to address protection of water quality

in Qatar's coastal waters.

The Kruskal-Wallis test revealed significant seasonal
salinity, pH, DO,
turbidity and TSS (Figure 3). Seasonal values of these

differences (P<0.05) in temperature,

parameters are shown in Table 3. Evidently, the highest

temperature was recorded during the fall and summer
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seasons, while the lowest temperature was recorded during
the winter and spring (Figure 3). For the salinity and DO, it
was obvious that the peak values were obtained during the
fall season, while the lowest was during summer (Figure 3).

The pH level was higher during spring and the lowest in
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Figure 3. Mean (+ S.D.) temperature, salinity, pH, and DO across

stations on the y-axis and measured values on the x-axis
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winter (Figure 3). Turbidity and TSS were recorded higher
during the winter season, while during the fall season,
turbidity and TSS were recorded lower during summer
(Figure 4).
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Figure 4. Mean (+S.D.) turbidity and TSS across seven study sites in Qatar over four seasons, with seasons and stations on the y-

axis and measured values on the x-axis

The highest temperature was recorded during the fall and
summer seasons, while the lowest temperature was during
the winter and spring. This is in accordance with previous
studies on the climate conditions of Qatar, which show that
the country experiences a hot desert climate with very little
rainfall (Paparella and Burt, 2024; Ekhlas and Bary, 2018;
Cheng et al., 2017).

The highest salinity levels were recorded during the fall
season, while the lowest levels were observed during the
summer. This may be attributed to the increased evaporation
rates during the fall and summer months, leading to an
increase in salt concentration in the water (Alhaja et al., 2017;
Ekhlas and Bary, 2018; Paparella and Burt, 2024). The pH
level was highest during the spring season and lowest during
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the winter. This could be due to changes in the concentration
of dissolved gases, especially carbon dioxide, which

influences the pH of seawater (Rivers et al., 2019).

The highest DO levels were recorded during the fall
season, while the lowest levels were observed during the
summer. This may be attributed to increased photosynthesis
rates during the fall and summer months, leading to an
increase in DO levels (Rivers et al., 2019; Paparella and Burt,
2024). Turbidity was highest during the winter season, while
it was lowest during the summer. This could be due to
increased sedimentation during the winter months, leading

to higher turbidity levels (Rivers et al., 2019; Paparella and

Burt, 2024).

Spearman’s correlation analyses of temperature, salinity,
pH, DO, turbidity and TSS are shown in Table 4. It shows that
temperature is correlated with pH, turbidity and TSS, while
pH is correlated with salinity only. Salinity shows a
correlation with pH, DO, turbidity and TSS. On the other
hand, DO has correlations with salinity and TSS. Turbidity is
correlated with temperature, salinity and TSS, while TSS has
a correlation with temperature, salinity, DO and turbidity.
These findings demonstrate that the seawater quality in the
relationships

study sites has distinct with multiple

parameters.

Table 4. Spearmans’s correlation analyses of temperature, salinity, pH, DO, turbidity and TSS of Qatar

Spearman's rho Correlations

Temperature pH Salinity DO Turbidity TSS

Correlation Coefficient 1.000 .206** -.067 -.022 -.318** -.637%*

Temperature Sig. (2-tailed) . .001 .301 733 <.001 <.001
N 243 243 243 243 243 243

Correlation Coefficient .206** 1.000 -173** -.030 .014 -.032
pH Sig. (2-tailed) .001 . .007 .646 .824 .615
N 243 243 243 243 243 243

Correlation Coefficient -.067 -.173** 1.000 .194** -.455%* .194**
Salinity Sig. (2-tailed) .301 .007 . .002 <.001 .002
N 243 243 243 243 243 243

Correlation Coefficient -.022 -.030 .194** 1.000 -.048 .266**

DO Sig. (2-tailed) .733 .646 .002 . 455 <.001
N 243 243 243 243 243 243

Correlation Coefficient -.318** .014 -.455%* -.048 1.000 .180**
Turbidity Sig. (2-tailed) <.001 .824 <.001 455 . .005
N 243 243 243 243 243 243

Correlation Coefficient -.637** -.032 .194** .266** .180** 1.000

TSS Sig. (2-tailed) <.001 .615 .002 <.001 .005 .

N 243 243 243 243 243 243

**, Correlation is significant at the 0.01 level (2-tailed)

Temperature was found to be correlated with pH,
turbidity and TSS, suggesting that variations in temperature
may influence these seawater parameters. For instance,
elevated temperatures can reduce pH levels by enhancing the
dissolution of carbon dioxide in seawater (Cheng et al., 2023;
Xue et al., 2024). pH was found to have a correlation only
with salinity. This is consistent with previous studies that
have shown that pH and salinity are related parameters
(Rivers et al., 2019; Cheng et al., 2023; Xue et al., 2024).
Temperature and salinity were found to play a significant
role in shaping multiple water quality parameters in Qatar’s
coastal waters. Temperature was correlated with pH,
turbidity and TSS, suggesting that variations in temperature
can impact these parameters. For instance, elevated
temperatures may reduce pH by enhancing the dissolution
of carbon dioxide in seawater (Cheng et al., 2023; Xue et al.,
2024). Similarly, salinity influences dissolved gases, such as

carbon dioxide and was correlated with pH, DO, turbidity

and TSS, reflecting that salinity fluctuations can significantly
alter water quality. Elevated salinity can reduce DO due to
decreased gas solubility, while changes in TSS and turbidity
further affect oxygen availability (Rivers et al., 2019; Cheng
et al., 2023; Xue et al., 2024). These results highlight the
interconnected nature of coastal water quality variables and
their Overall,

understanding these relationships is essential for predicting

potential  ecological  implications.
the response of coastal waters to environmental changes and
for informing effective management and conservation

strategies.

CONCLUSION

Qatar’s coastal water quality is governed by complex
interactions among multiple environmental parameters. In
this study, temperature and TSS showed no significant

spatial variation across the seven sites, suggesting relatively
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uniform conditions for these parameters. In contrast, salinity,
pH, DO and turbidity exhibited significant seasonal
fluctuations, which can directly influence the chemical,
physical and biological characteristics of coastal ecosystems.
These findings provide essential baseline data for future
the

environmental drivers shaping water quality in the region.

monitoring and enhance understanding of
By highlighting the interconnections among key water
quality parameters, the study emphasizes the need for
integrated, multi-parameter approaches to support
sustainable management and effective conservation of

Qatar’s coastal resources.
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Research Article ABSTRACT

Article History Increased risk of flooding in many cities and regions has necessitated the inclusion of flood
Received: 19.09.2025
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Published Online: 25.12.2025 ecological benefits. The water quality and plankton assemblage of a flood retention lake was

retention lakes in flood control systems. Man-made water bodies can provide significant

assessed using two stations in dry and wet seasons. A total of ten water quality variables and

phytoplankton and zooplankton diversity were examined using standard analytical and

identification techniques. The lake’s richness and trophic status was also evaluated. The range

of water quality parameters such as water temperature (24.00-28.00°C), pH (6.10-7.20),

Keywords: electrical conductivity (221.00-560.00 pS/cm), total dissolved solids (113.00 - 279.00 mg/L),
Benin City turbidity (0.30-2.50 NTU), dissolved oxygen (1.80-3.80 mg/L), biochemical oxygen demand
Diversity indices (1.50-4.40 mg/L), phosphate (0.04-0.09 mg/L) and nitrate (0.08-0.29 mg/L) were presented.
Flood retention Lake Dissolved oxygen and biochemical oxygen demand values did not conform to limits while
Plankton . . : e
Trophic structure station 2 and dry season had higher values. A total of 50 phytoplankton species comprising
Water quality 1696 individuals and zooplankton with 35 species comprising 980 individuals were recorded.
Shannon-Weiner and diversity index was varied from 3.484 to 3.750 for phytoplankton and
from 3.056 to 3.360 for zooplankton. Margalef index fluctuated between 5.159 and 7.314 for
phytoplankton and between 4.014 and 5.541 for zooplankton whereas Evenness index ranged
from 0.8296 to 0.9057 for phytoplankton and from 0.7815 to 0.8224 for zooplankton. Nygaard
indices were Myxophycean (0.72), Chlorococcales (1.84), Diatoms (0.14), Euglenophycean
(0.32) and Compound Quotient (4.09) while Rotifera, Cladocera, Copepoda (RCC) index was
39.09%. The presence of some pollution tolerant species was an indication that the lake was
tending towards eutrophic condition. The general condition of the lake could be due its design
and anthropogenic activities. In conclusion, the lake is still suitable to support plankton and
fishery development.
INTRODUCTION unplanned rapid urbanization. Unpredictable weather

events especially rainfall and rapid modification of land-use

Increased risk of flooding being experienced in many patterns has posed serious challenge to most existing flood

cities and regions are majorly caused by climate change and control facilities in cities around the world (Yulianti and
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Prasetyo, 2024). Benin City, Nigeria is not an exception; large
number of properties were inundated and lost to flood in the
Government Reserved Area (GRA) until recent flood control
intervention by Edo State Government. The intervention
includes among other things, the construction of retention
ponds in strategic locations within the reserved area
(Nigerian Observer, 2023).

Retention lakes are designed to hold excess rainwater and
runoff before being released into drainage basin, thereby
reducing flood risks (Amalia et al., 2023; Yulianti and
Prasetyo, 2024; Saputra et al.,, 2025). It is now a common
practice in modern urban flood control systems globally
(Brink and Kamish, 2018). Since retention lakes hold water
stable
supporting local biodiversity and removing pollutant
naturally are created (AAA Paving, 2024).

permanently, aquatic ecosystems capable of

Waterbodies provide habitats for diverse aquatic life and
the deterioration of water quality poses a significant risk to
ecosystem stability (Qu and Peng, 2025). Anthropogenic
activities have been implicated in the major changes in water
quality conditions of most freshwater bodies and aquatic
biota in turn (Anyanwu et al,, 2019; Antakil and Umaru,
2025).

fundamental role in maintaining ecological integrity.

Among aquatic organisms, plankton plays a

Plankton are microscopic and made up of phytoplankton
(plant-like organisms) and zooplankton (animals) at different
developmental stages. They are important members of the
aquatic ecosystems because they are vital food sources to
The
plankton community stability is influenced by changes in
exhibit

interactions that can manifest in community structure

other aquatic biota (Kumar and Veerwal, 2024).

environmental conditions and can varying
patterns that are complex (Arab et al.,, 2019). Abiotic factors
such as nutrients, physicochemical parameters, availability
of light and level of pollution structure the plankton

community organization (Jia et al., 2020; Geng et al., 2022).

Species composition, abundance and diversity has been
used to define local plankton community structure and it can
change spatially and temporally within the same natural
aquatic ecosystem as a result of temporal or local differences
in the nutrient concentrations (Di Carvalho and Wickham,
2020; Zhikharev et al., 2023). Biodiversity refers to the
number of species in an ecosystem (richness) and their
distribution pattern (evenness) and a number of indices have
been developed to determine the biodiversity status of
different ecosystems. For example, Shannon-Wiener Index
considers species diversity and spread of individuals within
On the other hand, Margalef Index

concentrates only on species richness and normalizes the

a community.

number of individuals to determine the number of species

while Evenness reveals the distribution of individuals among

species (Margalef, 1958; Shannon, 1948; Pielou, 1975).
Plankton has also been used to determine the trophic status
of lentic water bodies. Trophic status is a criteria for assessing
the level of nutrients (particularly phosphate and nitrate) in
the aquatic ecosystems and their effects (ST-Gelais et al.,
2020). Consequently, water bodies are usually classified as
oligotrophic (low nutrient level), mesotrophic, eutrophic
(high nutrient level) and hypertrophic (nutrient overload).
Trophic indices were applied to ascertain the status of the
lake. The indices are Nygaard's Trophic Status index
(Nygaard, 1949) and Rotifera, Cladocera, Copepoda (RCC)
index (Kozuharov et al., 2013).

Man-made water bodies, especially reservoirs created
from impoundment of lotic systems have been extensively
studied in Nigeria (Yusuf, 2020; Asibor and Adeniyi, 2022;
Omoboye et al., 2022; Adejuwon et al., 2025). However, this
flood retention lake (officially known as Retention Pond 2)
was constructed by excavating a piece of land within the
Government Reserved Area (GRA), Benin City in 2021
(Nigerian Observer, 2023). It was later ponded by rains,
floodwater and runoffs channeled into it through the inlet
canal. It was connected in a loop to other flood retention lakes
before discharging into nearest river basin. Use of flood
retention lakes is not common in Nigeria. To the best of our
knowledge, no study has been carried out or reported in such
flood retention lake in Nigeria. Therefore, this study is aimed
at assessing the water quality and plankton biodiversity of a

flood retention lake in Benin City, Nigeria.

MATERIALS AND METHODS

Study area

The study was carried out in a flood retention lake in
Benin City, Edo State, Nigeria, constructed by excavating a
piece of land between two high tension electricity
transmission lines in Government Reserved Area (GRA) of
Benin City (Figure 1). It is part of the Edo State government
flood control programme in the reserved area (Nigerian
Observer, 2023). Flood water and runoffs from sections of
Ugbor and Abuja quarters (GRA), Oko and Irhirhi areas of
Benin City are discharged in the lake. The lake was built with
a volume of 95,383 m3 while the surface area and depth are
4.1 Ha and 6.8 m respectively. It has common features of a
natural lake except for the presence of inlet and outlet
channels to prevent overtopping. The study area is
characterized by persistently high temperatures (25-30 °C)
and humidity levels (>60%) throughout the year; exhibiting a
tropical monsoon climate (Képpen Am). There is notable
seasonal variation with the period between July and
September having reduced sunshine and increased rainfall
(Floyd et al., 2016; Daramola et al., 2017).
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Figure 1. Picture of the Lake in GRA, Benin City, Nigeria

Station 1 (N6° 17" 20.2”, E5° 36" 4.1”) is located around
Abuja Quarter (Figure 2). There is a rapidly growing squatter
camp around this station with associated beehive of
commercial activities and poor sanitary conditions. Human
activities observed around station 1 include indiscriminate
solid waste disposal and extensive open defecation around
the lake.

Station 2 is about 388.18 m away from station 1, situated
in Irhirhi area (N6° 17" 17”7, E5° 35" 51.9”). There is a smaller
squatter camp around this station; with a cattle shed on the
edge of the lake. Human activities here include grazing and
watering of cattle, fishing, swimming and minimal solid

waste disposal.

Figure 2. Map of the lake in Benin City, Edo State, Nigeria

Samples Collection

Water samples and analyses

Water samples were collected from the lake once per
month in two seasons-wet season (May-July 2024) and dry
season (November 2024-January 2025). The water samples
for physicochemical analysis were collected from the surface
and stored in 500 ml plastic containers. However, samples for
biochemical oxygen demand determination were collected in
amber-coloured reagent bottles and wrapped immediately

with aluminum foil. All samples collected were transported

in an ice-filled chest to the laboratory for analysis.

Water temperature (WT) was determined with Mercury-
in-glass Thermometer, dissolved oxygen (DO) (DO meter),
electrical conductivity (EC)/Total Dissolved Solids (TDS)
(Digital Electrical Conductivity/TDS Meter), pH (Jenway 550
Portable pH meter) and turbidity (Tur) (Jenway 6035 Portable
Turbidimeter) in the field while biochemical oxygen demand
(BOD) (Winklers Method), phosphate (PO4) (Stannous
Chloride Method) (NO3) (UV
Spectrophotometric Method) were determined in the

and nitrate-nitrogen

laboratory based on American Water Works Association
(2017) methods.

Plankton sampling and identification

Filtration method was used for the plankton sample
collection. Total water (100 litres) was filtered through the
plankton net (55um). The net content was washed out into
plankton bottles of 100 ml size and preserved in 4% formalin
solution. The samples concentration was done in the lab by
centrifugation. There was a complete mixing of the
concentrate after the supernatant was discarded. A sub-
sample (1 ml) was put on the Sedgwick-rafter counting
chamber and viewed under a light binocular microscope
(Nikon 400
magnifications (x10, x100, x200 and x400). The plankton was

binocular microscope) using several
sorted into different taxonomic group and the cells per ml
were counted. The following materials-Jeje and Fernando
(1986); Janse van Vuuren et al. (2006) and Dang et al. (2015)
were used in the identification of the plankton to the lowest
practicable taxonomic level. Biodiversity indices-Margalef
(D) (Margalef, 1958), Shannon-Weiner (H) (Shannon, 1948),
and Pielou’s Evenness (J) (Pielou, 1975) were used to
determine species richness and diversity of the plankton. The

equations for the indices were:

Margalef Index (D) = n‘;—glN 1
Shannon-Wiener Index (H) = — };_; pi nlogpi 2)
Pielou’s Evenness (J) = nl(I;IgS 3)

Where, S = number of species, pi = proportion of individuals
in species K, N = total number of individuals and n = the

natural logarithm.

Statistical Analysis

The results were summarized with Microsoft Excel 2010
(Microsoft Corporation, 2010). Students t-test was used to
determine significant variations (P <0.05) in the spatial and
seasonal mean values of physicochemical parameters.
Correlation analysis was used to determine the relationships
between the plankton and physicochemical parameters
spatially and seasonally. All statistical analysis were carried
out with PAST Statistical (version 4.03) (Hammer et al., 2001).
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Trophic Status Assessment

Nygaard's trophic state index (Nygaard, 1949) and
Rotifera, Cladocera, Copepoda (RCC) index (Kozuharov et

al., 2013) were used to evaluate the trophic status of the lake.

Nygaard’s indices for different algal groups were
determined using equations 4-8:

Myxophyceae
Myxophycean =—=="—"= 4)
Chlorococcales = Shorococcales ®)

Desmideae

. Centric Diatoms
Diatoms = ————— (6)

Pennates Diatoms

Euglenophyceae

EuglenolDl‘lycean_Myxophyceae+Chlorococca11es (7)
Compound Quotient (CQ) =
Myxophyceae+Centric Diatoms+ Chlorococcales+Euglenophyceae (8)

Desmideae

The Rotifera, Cladocera, Copepoda (RCC) index is based
the

zooplankton groups. This index is the ratio of the sum of the

on the quantitative proportion between main
numbers of Copepoda and Cladocera groups to the sum of
the other zooplankton groups (Rotifera, Cladocera and

Copepoda) and calculated with equation 9:

Z(Ncl‘HVcop)
Z(Ncl“‘Ncup"’Nr)

RCC (%) = *100 )
where, Nr represents the number of Rotifera, Ncl represents
the number of Cladocera while Ncop represent the number
of Copepoda. The index value ranges between 0 and 100;
with higher values indicating decreasing trophic state. The
scale is numerical and describes changes in the trophic status
of stagnant water bodies with sensitivity (Kozuharov et al.,
2013).

RESULTS

Physicochemical Parameters

The physicochemical parameters are presented in Table
1. Water temperatures were moderate and ranged between
24.00 and 28.00°C. The least temperature values were in
stations 1 and 2 while the highest was in station 1. Station 1
was significantly (p<0.05) higher than station 2. The least and
highest water temperatures (24.67-26.00°C) were recorded in
the wet season but not significantly (p>0.05) different from

the dry season.

The pH values varied between 6.10 and 7.20; the least and
highest spatial values were recorded in station 2 while the
least and highest seasonal values (6.57-6.80) were recorded in
the dry season. There were no significant differences (p>0.05)

in the spatial and seasonal values.

The electrical conductivity values were high (221.00-
560.00 pS/cmy); the least and the highest spatial values were
recorded in station 2. The least seasonal value (308.67 puS/cm)
was in the wet season while the highest (426.33 puS/cm) was
in the dry season. Total dissolved solids values were 113.00-
279.00 mg/L. It followed the same spatial and seasonal trend
with electrical conductivity. No significant spatial and
seasonal differences (p>0.05) were observed in both

parameters.

Turbidity values ranged between 0.30 and 2.50 NTU. The
least and highest values were observed in station 1. The least
seasonal value (0.63 NTU) was in the wet season while the
highest (1.27 NTU) was in the dry season. No significant
spatial and seasonal differences (p>0.05) were observed in
turbidity.

Dissolved oxygen (DO) values were low and ranged
between 1.80 and 3.80 mg/L. The least DO values were in
stations 1 and 2 while the highest was in station 2. The least
seasonal value (2.20 mg/L) was in the dry season while the
highest (2.90 mg/L) was in the wet season. No significant
spatial and seasonal differences (p>0.05) were observed in

dissolved oxygen content.

Biochemical oxygen demand ranged between 1.50 and
4.40 mg/L. The least value was recorded in station 2 and the
highest in station 1. The least seasonal value (2.43 mg/L) was
in the dry season while the highest (4.07 mg/L) was in the wet
season. Station 1 was significantly (p<0.05) greater than
station 2 while there was no significant seasonal variation
(p>0.05).

Low phosphate concentrations (0.04 — 0.09 mg/L) were
observed. The least and highest values were observed in
station 2. The least and highest seasonal values (0.062-0.073
mg/L) were observed in the dry season. There were no

significant spatial and seasonal variations (p>0.05).

The concentrations of nitrate were also low (0.08-0.29
mg/L). The least and highest values were also observed in
station 2. The least seasonal value (0.12 mg/L) was in the wet
season while the highest (0.20 mg/L) was in the dry season.
The dry season values were significantly (p<0.05) greater
than the wet season values while there was no significant

spatial difference (p>0.05).

Plankton Composition, Abundance, and Distribution

A total of 1696 phytoplankton individuals/L belonging to
50 species of 6 divisions were encountered during the study
period (Table 2). Baccillariophyceae was the dominant
(806 individuals/L, 47.52%), followed by
Chlorophyceae (563 individuals/L, 33.20%) while the least
was Chrysophyceae (13 individuals/L, 0.77%). Scenedesmus
acuminatus (Chlorophyceae) with 85 individuals/L (5.01%),

division
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Cylotella comta (Baccillariophyceae) with 78 individuals/L
(4.60%) and Odontella aurita (Baccillariophyceae) with 76
individuals/L (4.48%) were the dominant species. The least
dominant species, Amphora ovalis (Baccillariophyceae) was
recorded only in the wet season. Spatially, station 1 recorded
847 individuals/L (49.94%) while station 2 had 849
individuals/L (50.06%) and seasonally, wet season recorded
812 individuals/L (47.88%) and dry season recorded 884
individuals/L (52.12%). There were no significant spatial and
seasonal variations in abundance of the phytoplankton
(p>0.05).

The phytoplankton community structure showed that the
taxa (species) number ranged between 48 (station 2) and 49
(station 1). On the other hand, the wet season had 50 species
and was significantly (p<0.05) higher compared to 36 species
recorded in dry season. The Shannon-weiner diversity index
(H) was between 3.684 (station 2) and 3.716 (station 1).
Seasonally, it varied between 3.484 (dry season) and 3.750
(wet season). On the other hand, Margalef Species Richness
(D) index was between 6.969 (station 2) and 7.120 (station 1).
Seasonally, it varied between 5.159 (dry season) and 7.314
(wet season). Evenness Index (E) was highest (0.8384) in
station 1 and least (0.8296) in station 2 while dry season value
(0.9057) was higher than the wet season (0.8502).

A total of 35 species of zooplankton comprising 980
individuals/L representing 3 Phyla such as Protozoa, Rotifera
and Arthropoda (Cladocera and Copepoda) were recorded
during the study period (Table 3). The dominant taxonomic
group was Rotifera (522, 53.27%), followed by Copepoda (210
individuals/L, 21.43%) and least was protozoa (123
individuals/L, 12.55%). Centropyxis aerophila (Protozoa) and

Gastropus stylifer (Rotifera) were the dominant zooplankton

species (67 individuals/L, 6.84%). Brachionus caudatus was the
least dominant species (4, 0.41%); recorded only in the wet
season. Spatially, station 1 recorded 518 individuals/L
(52.86%) while station 2 had 462 individuals/L (47.35%) and
seasonally, wet season recorded 473 individuals/L (48.27%)
and dry season recorded 507 individuals/L (51.73%). There
were no significant spatial and seasonal variations in

abundance of the zooplankton (p>0.05).

The zooplankton community structure showed that the
taxa number (species) ranged between 33 (station 1) and 35
(station 2). On the other hand, the wet season had 35 species
and dry season had 26 species, which was significantly
different (p<0.05). The zooplankton individuals was from 462
(station 2) to 518 (station 1). On the other hand, the wet
season recorded 473 individuals/l while the dry season had
507 individuals/l. Shannon-Weiner diversity index (H) was
between 3.295 (station 1) and 3.360 (station 2). Seasonally, it
varied between 3.056 (dry season) and 3.309 (wet season).
Margalef Species Richness (D) index, on the other hand, was
between 5.120 (station 1) and 5.541 2(station). Seasonally, it
varied between 4.014 (dry season) and 5.520 (wet season).
Evenness Index (E) was highest in station 2 (0.8224) and least
in station 1 (0.8171) while dry season value (0.8171) was
higher than the wet season (0.7815).

Relationship Between Physicochemical Parameters and
Plankton

Correlation analysis coefficient (r) showed that there
were moderate to high significant (r«,005=0.602) negative and
positive

relationships between the physicochemical

parameters and plankton spatially and seasonally (Table 4).

Table 1. Summary of spatial and seasonal physicochemical parameters in the flood retention lake

Parameters Station 1 Station 2 Wet Season Dry Season * ** FEE

Water 25.85+0.54 24.75+0.36 25.33+0.67 25.27+0.43 0.01 041 -

Temp. (°C) (24.00-28.00) (24.00-26.00) (24.67-26.00) (24.83-25.70)

H 6.60+0.11 6.73+0.15 6.65+0.02 6.68+0.12 0.08 0.40 6.5-8.5

P (6.30-7.10) (6.10-7.20) (6.63-6.67) (6.57-6.80)

Electrical 362.02+40.87 367.50+58.44 318.68+10.01 410.83+15.5 0.39 0.09 -

Cond. (uS/cm) (241.00-485.00 (221.00-560.00) (308.67-328.70) (395.33-426.33)

Total Dissolved 181.67+20.43 184.02+29.04 159.1845.15 206.50+7.50 0.40 0.08 -

Solids (mg/L) (122.00-242.00) (113.00-279.00) (154.03-164.33) (199.00-214.00)

1 0.95+0.33 1.02+0.22 0.78+0.15 1.18+0.08 0.33 0.17 5

Turbidity (NTU) (0.30-2.50) (0.50-2.00) (0.63-0.93) (1.10-1.27)

Dissolved 2.38+0.19 2.55+0.31 2.63+0.22 2.25+0.05 0.33 0.18 6

Oxygen (mg/L) (1.80-3.00) (1.80-3.80) (2.47-2.90) (2.20-2.30)

Biochemical Oxygen 3.36x0.35 2.68+0.33 3.50+£0.57 2.55+0.12 0.04 0.07 3

Demand (mg/L) (2.10-4.40) (1.50-3.50) (2.93-4.07) (2.43-2.67)

Phosphate (mg/L) 0.07+0.00 0.07+0.01 0.07+0.00 0.07+0.01 0.37 048 35
(0.05-0.08) (0.04-0.09) (0.065-0.070) (0.062-0.073)

Nitrate (mg/L) 0.16+0.02 0.16+0.04 0.12+0.00 0.20+0.01 0.33 0.03 9.1
(0.08-0.22) (0.08-0.29) (0.12-0.13) (0.19-0.20)

* Spatial p-value; ** Seasonal p-value; *** NESREA (2011).
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Table 2. Spatial and seasonal distribution of phytoplankton in the flood retention lake

Division/Species Station 1 Station 2 Wet Season  Dry Season  Total
Euglenophyceae

Euglena acus, (O.F.Miiller) Ehrenberg, 1830 12 14 7 19 26
E. ehrenbergii, Klebs 1883 15 21 18 18 36
E. viridis, (O.F.Miiller) Ehrenberg, 1830 10 12 5 17 22
Trachelomonas volvocina, Ehrenberg 1834 13 16 29 0 29
Total 50(2.95%) 63(3.71%) 59(3.48%) 54(3.18%) 113(6.66%)
Cyanophyceae

Anabaena circinalis, Rabenhorst ex Bornet and Flahault 1886 20 18 19 19 38
Gleocapsa turgida, (Kiitzing) Hollerbach 1936 1 9 10 0 10
Lyngbya majuscula, Harvey ex Gomont 1892 4 8 12 0 12
Microcystis viridis, (A.Braun) Lemmermann 1903 5 18 13 10 23
M. wesenbergii, wesenbergii, (Komarek) Komdrek ex Komarek 2006 8 7 2 13 15
Total 38(2.24%) 60(3.54%) 56(3.30%) 42(2.48) 98(5.79%)
Chlorophyceae

Chlamydomonas globosa, Snow 1903 18 24 9 33 42
C. reinhardtii, Dangeard, 1888 34 31 30 35 65
Closterium hunulla, Enrenberg and Hemprich ex Ralfs 1848 15 24 25 14 39
Cosmarium crenulatum, (Ehrenberg ex Ralfs) Brébisson 1856 40 24 25 39 64
Pediastrum duplex, Meyen 1829 16 21 8 29 37
Scenedesmus acuminatus, (G.M.Smith Dedusenko 1953 36 49 43 42 85
S. dimorphus, (Turpin) Kiitzing 1834 14 20 14 20 34
S. quadricauda, (Turpin) Brébisson 1835 8 18 9 17 26
Schroederia setigera, (Schroder) Lemmermann 1898 6 3 9 0 9
Spirogyra dubia, Kiitzing 1849 25 4 29 0 29
S. porticalis, West 1907 5 10 15 0 15
Spondylosium moruloforme, P.M. Lundell 1871 12 22 20 14 34
Ulothrix tenerrima, (Kiitzing) Kiitzing 1843 15 24 14 25 39
Urococcus insignis, (Hassall) Kiitzing 1849 23 22 19 26 45
Total 267(15.74%)  296(17.45%) 269(15.86%) 294(17.33%) 563(33.20%)
Baccillariophyceae

Amphora ovalis, (Klitzing) Kiitzing 1844 5 3 8 0 8
Asterionella formosa, Hassall 1850 10 12 16 6 22
Biddulphia aurifa, (Lyngbye) Brébisson 1838 23 3 26 0 26
Caloneis amphisbaena, (Bory) Cleve 1894 25 11 13 23 36
Cyclotella meneghiniana, Kiitzing 1844 13 19 3 29 32
C. comta, Kiitzing 1849 28 50 43 35 78
Diatoma hyemale, Cleve 1953 26 6 14 18 32
Ditylum brightwelli, (T.West) Grunow 1885 17 6 23 0 23
Encyonema minutum, (Hilse) D.G.Mann 1990 20 17 12 25 37
Eucampia zodiacus, Ehrenberg 1839 25 37 9 53 62
Eunotia pectinalis, (Kiitzing) Rabenhorst 1864 30 38 28 40 68
Nitzschia closterium, (Ehrenberg) W.Smith 1853 11 11 10 12 22
N. radicula, Hustedt 1942 3 8 11 0 11
Odontella aurita, (Lyngbye) C.Agardh 1832 46 30 28 48 76
O. regia, (M.Schultze) Simonsen 1974 28 31 20 39 59
O. sinensis, (Greville) Grunow 1884 4 5 9 0 9
Surirella capronioides, Gandhi 1959 27 22 34 15 49
S. elegans, Ehrenberg 1843 17 21 14 24 38
Tabellaria flocculosa, Kiitzing 1844 29 21 23 27 50
Thalassiothrix nitzschioides, (Grunow) Grunow 1881 19 23 13 29 42
Ulnaria ulna, (Nitzsch) Compere 2001 9 17 9 17 26
Total 415(2447%) 391(23.05%) 366(21.58%) 440(25.94%) 806(47.52%)
Dinophyceae

Ceratium tripos, (O.F . Miiller) Nitzsch 1817 26 0 12 14 26
C. furca, (Ehrenberg) Claparéde and Lachmann 1859 11 9 6 14 20
C. fusus, (Ehrenberg) Dujardin 1841 17 12 3 26 29
C. hirundinella, (O.F.Miiller) Dujardin 1841 8 5 13 0 13
Parvodinium africanum, (Lemmermann) Carty 2008 15 0 15 0 15
Total 77(4.54%) 26(1.53%) 49(2.89%) 54(3.18%) 103
Chrysophyceae

Dinobryon_sp. 0 13 13 0 13
Total 0 13(0.77%) 13(0.77%) 0 13(0.77%)
Grand Total 847(49.94%)  849(50.06%) 812(47.88%) 884(52.12%) 1696
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Table 3. Spatial and seasonal distribution of zooplankton in the flood retention lake

Group/Species Station 1 Station 2 Wet Season Dry Season Total
Protozoa

Amoeba agilis, Kirk 1906 0] 12 12 0 12
A. limicola, Rhumb 6 9 5 10 15
Arcella vulgaris, Ehrenberg 1832 23 6 9 20 29
Centropyxis aerophila, Deflandre 1929 47 20 19 48 67
Total 76(7.76%) 47(4.80%) 45(4.59) 78(4.90%) 123(12.55%)
Rotifera

Ascomorpha ovalis, Bergendal 1892 12 21 13 20 33
Asplanchna priodonta, Gosse 1850 11 3 6 8 14
A. sieboldi, Leydig 1854 7 1 8 0 8
Brachionus caudatus, Barrois and Daday 1894 3 1 4 0 4
B. falcatus, Zacharias 1898 27 11 14 24 38
B. plicatilis, Miiller 1786 18 15 7 26 33
Cephalodella gibba, Ehrenberg 1830 13 5 16 2 18
Colurella uncinata, Miller, 1773 13 20 8 25 33
Conochilus unicornis, Rousselet 1892 17 14 8 23 31
Gastropus stylifer, Imhof 1891 41 26 60 7 67
Keretella cochlearis, Gosse 1851 17 31 15 33 48
K. quadrata, Miiller 1786 7 2 9 0 9
Platyias quadricornis, Ehrenberg 1832 32 13 7 38 45
Polyarthra dolichoptera, Idelson 1925 11 7 18 0 18
P. remata, Skorikov 1896 13 11 24 0 24
Testudinella emarginula, Stenroos 1898 22 15 30 7 37
T. reflexa, Gosse 1887 23 21 21 23 44
Tetrasiphon hydrocora, Ehrenberg 1840 5 2 4 3 7
Trichocerca similis, Wierzejski, 1893 1 10 6 5 11
Total 293(29.90%) 229(23.37%) 278(28.37%) 244(24.90%) 522(53.27%)
Cladocera

Alona rectangula, G.O. Sars 1862 19 21 21 19 40
A. affinis, Leydig 1860 15 10 14 11 25
Alonella granulata, Brehm 1933 25 13 11 27 38
Chydorus aphaericus, O.F.Miiller 1776 8 23 5 26 31
Dunhevedia serrata, Daday 1898 0 22 14 8 22
Kurzia latissima, Kurz 1875 13 10 23 0 23
Moina micrura, Kurz 1875 11 20 31 0 31
Total 91(9.29%) 119(12.14%) 119(12.14%) 91(9.29%) 210(21.43%)
Copepoda

Cyclopoid nauplii 14 10 10 14 24
Cyclops scutifer, Sars 1863 14 15 3 26 29
C. vicinus, Uljanin 1875 3 5 8 0 8
Eucyclops agilis, Koch, 1838 21 28 5 44 49
Eudiaptomus drieschi, Poppe and Mrazek 1895 6 9 5 10 15
Total 58(5.92%) 67(6.84%) 31(3.16%) 94(5.59) 125(12.76%)
Grand Total 518(52.86%) 462(47.35%) 473(48.27%) 507(51.73%) 980

Table 4. Correlation coefficients (r) of the physicochemical parameters and plankton in stations and seasons

Parameters WT pH EC TDS Tur. DO BOD:s POu NO:s Phyto Zoo
Stations Plankton Wet Season

1 Phyto -0.825 0.747 0.633 0.617 0.432 -0.005 0.804 0.974 0.583 1.000 -
Zoo -0.165 -0.918 0.435 0.453 0.636 -0.905 -0.878 -0.205 0.491 -0.421 1.000

2 Phyto -0.128 -0.336 0.841 0.842 0.917 0.462 0.005 0.784 0.904 1.000 -
Zoo -0.474 0.822 -0.367 -0.369 -0.977 0.142 0.579 -0.275 -0.486 -0.812 1.000

Dry Season

1 Phyto -0.122 0.885 0.053 0.027 0.637 0.692 0.711 0.999 0.480 1.000 -
Zoo 0.427 0.500 0.578 0.557 0.950 0.971 0.225 0.822 0.875 0.845 1.000

2 Phyto -0.577 -0.961 -0.108 -0.116 0.545 -0.721 0.977 -0.209 0.152 1.000 -
Zoo 0.325 -0.787 0.743 0.737 0.999 0.141 0.746 0.671 0.891 0.585 1.000

Dfs, 005 = 0.602; Significant r values are boldfaced; Phyto = phytoplankton; zoo = zooplankton

Assessment of Trophic status Myxophycean index (0.72), Chlorococcales index (1.84),
Diatoms index (0.14), Euglenophycean index (0.32) and

Nygaard’s index is made up of five different indices
Compound Quotient (4.09) while the Rotifera, Cladocera,

(Table 5). The wvalues recorded for the lake were
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Copepoda (RCC) index was 39.09%.

Table 5. Nygaard Indices of the flood retention lake in
relation to trophic status

Nygaard Indices ]';E:l‘:: Trophic Status
Myxophyceae 072 Eut: 0.1-3.0, Olig: 00-0.4
Chlorococcales 1.84  Eut:0.2-9.0, Olig: 00-0.7
Diatoms 0.14 Eut: 0.0-1.75, Olig: 0.0-0.3
Euglenophycean 032  Eut:0.0-1.0, Olig: 0.0-0.7
Compound Quotient 4.09 Olig: CQ<2, Meso: 2>CQ<6,
(CQ Eut: CQ>6

Olig = Oligotrophic, Meso = Mesotrophic, Eut =Eutrophic
DISCUSSION

The lake is a flood retention lake constructed on land to
receive excess flood and runoff water during the wet season.
Such lakes serve as one of the very effective ways of
controlling flood and runoff especially in urban areas;
functioning as holding basins (Amalia et al., 2023; Saputra et
al.,, 2025). Because flood retention lakes are designed to hold
water permanently, they create a stable aquatic ecosystem
that can support local biodiversity and enables the natural
(AAA Paving, 2024).

Physicochemical parameters of waterbodies are usually

process of pollutant removal

assessed to determine their suitability to support aquatic life.

The water temperatures were moderate. The mean
temperature value in station 1 was significantly higher than
station 2. Human activities (improper solid waste disposal
and open defecation) in station 1 as well as biological
processes like respiration and decomposition take up oxygen
and releases heat, which could result in increased water
temperature locally. There was no significant seasonal
variation. The temperatures were within the optimum range
of 20°C - 30°C for plankton development (Mesquita et al.,
2020). However, zooplankton generally survives and lives
longer at lower temperatures and some cannot survive at
temperatures above 25°C (Arafat et al., 2021).

The water had moderate acidic to slight alkaline pH with
(6.5-8.5)
Environmental Standard and Regulatory Enforcement
Agency (NESREA) (2011). There were no significant spatial
or seasonal variations; though, station 2 and dry season had
This could be attributed to

accumulation of organic and inorganic substances in station

most conforming to limit

stipulated by

slightly higher values.

2 from the cattle stall and disposed solid wastes (Bashir et al.,
2020) and increased photosynthesis during the dry season.
Photosynthetic activities of microalgae can result in higher
pH in the aquatic ecosystem (Zerveas et al., 2021). The pH
range of 6.5-8.0 is optimum for most aquatic organisms;
however, most flourish within a particular range and any

slight change will affect the community composition (United

States Environmental Protection Agency (USEPA), 2025).

The values of Electrical conductivity (EC) and Total
Dissolved Solids (TDS) were high with similar spatial and
seasonal variations. NESREA (2011) has no guidance
standard for both parameters. There were no significant
spatial or seasonal variations; though station 2 and dry
season were slightly higher due to accumulation of organic
and inorganic substances in station 2 and concentration
caused by dry season effect (Anyanwu et al., 2023). High
electrical conductivity and total dissolved solids are
indications of pollution and eutrophication in the lake (Wu et
al. 2020). Zooplankton species diversity can be negatively
affected when electrical conductivity levels are high
(Tavsanoglu et al., 2015). The effects and change in trophic
state encourage more tolerant functional groups to dominate;
leading to homogenization (Dorak et al., 2025). On the other
hand, elevated EC is often associated with elevated nutrients;
it can negatively affect phytoplankton because of reduction
structure alteration,

in light penetration, community

competition and salinity-induced stress (Li et al., 2021).

The turbidity values were all low; conforming to limit (5
NTU) stipulated by NESREA (2011). This could be because
the lake is a retention pond, which helped to reduce the
turbidity as pollutants settle to the bottom with time (Kasco
Marine, 2025). There were no significant spatial or seasonal
variations, though station 2 and dry season also recorded
slightly higher values. This could be attributed to the same
factors observed in electrical conductivity and total dissolved
solids. Elevated turbidity can negatively affect plankton
light

as well

communities. It can reduce penetration and

phytoplankton photosynthesis affect feeding
efficiency, development, and abundance of zooplankton

(Gozdziejewska and Kruk, 2022; Nunes et al., 2022).

The concentrations of dissolved oxygen (DO) were
generally low and did not conform to limit (6 mg/L)
stipulated by NESREA (2011). The lake receives stormwater
and runoffs laden with organic and inorganic pollutants
mostly during the wet season with little or nothing during
the dry season. These pollutants coupled with long residence
time, could deplete dissolved oxygen during degradation
and lead to low concentrations in the lake. In man-made
lakes, sediment oxygen demand negatively affect dissolved
oxygen content during no-inflow period while during
increased inflow occasioned by wet season, the pressure shift
to presence of pelagic organic and inorganic substances
(Wallace et al., 2016; Seetha and Chandran, 2020). Higher
mean values were recorded in station 2 and wet season,
though not significant. This could be attributed to minimal
anthropogenic activities in station 2 and addition through in-
flow during the wet season. Though minimal fishing
activities occur in the lake, the DO levels were low to support
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good productivity. It is recommended that DO levels above
5 mg/L are required to sustain aquatic life and good fish

production (Dong et al., 2011).

Most of the biochemical oxygen demand (BOD) values
exceeded the limit (3.0 mg/L) stipulated by NESREA (2011)
especially in station 1. High BOD can negatively affect overall
plankton species diversity; sensitive species will be
eliminated due to oxygen stress while those more adapted to
low oxygen conditions, will become dominant (Alprol et al.,
2021). Higher values were recorded in station 1, which was
significantly different from station 2 and wet season; though
not significant. This could be attributed to anthropogenic
activities (solid waste disposal, open defecation) around
station 1 (Bhat et al., 2022; Ugada and Momoh, 2022) and
degradation of organic matters and pollutants introduced

through runoffs during the wet season.

The nutrients (phosphate and nitrate) values were very
low. The values conformed to 3.5 mg/L for phosphate and 9.1
mg/L for nitrate stipulated by NESREA (2011). There were no
significant spatial and temporal variations. The low nutrient
concentration could be attributed to a number of factors
within and outside the lake. Firstly, the dense littoral
vegetation around the lake can prevent some of the nutrients
from diffuse sources other than the inlet canal from entering
the lake (Vermaat et al, 2020). Secondly, there are no
agricultural activities within the area and thirdly, nutrients
can be removed from the flood retention lake through
processes within such as sedimentation, outflow from water

discharge and volatilization (Janke et al., 2022).

Plankton diversity can be used to predict the ecosystem
health of a waterbody (Kumar and Veerwal, 2024) because it
is influenced by factors like water quality, season, and
nutrient availability. The number of phytoplankton species
in this study was higher than 38 species recorded by Yusuf
(2020) in Nasarawa reservoir, Katsina State, Nigeria.
However, other related studies were much higher. For
example, Omoboye et al. (2022) recorded 137 species in
Owalla Reservoir, Osun State, Southwest Nigeria and Asibor
and Adeniyi (2022) recorded 154 species in Asejire reservoir,
Southwest Nigeria. The taxonomic divisions recorded were
within 5 and 7 recorded in related studies in Nigeria (Yusuf,
2020; Asibor and Adeniyi, 2022; Omoboye et al., 2022). The
abundance was far lower 58,000 individuals/L recorded by
Yusuf (2020) in Nasarawa reservoir, Katsina State, Nigeria
and 74,925 individuals/L recorded by Asibor and Adeniyi
(2022) in Asejire reservoir, Southwest Nigeria. The observed
variations in related studies could be due to nature and size
of the man-made water bodies and human activities. The
study area was constructed on land and ponded by runoff,
flashflood and rain while the others were man-made water

bodies (reservoirs) created from rivers and are influenced by

large watersheds.

Bacillariophyceae and Chlorophyceae were the dominant
divisions, which was in line with a related study in Nigeria
(Yusuf, 2020). However, dominance of Cyanophyceae and
Bacillariophyceae was reported by Asibor and Adeniyi (2022)
in Asejire reservoir, Southwest Nigeria and dominance of
Chlorophyceae and Bacillariophyceae was reported by
Omoboye et al. (2022) in Owalla Reservoir, Osun State,
Southwest Nigeria.

The
(Chlorophy-ceae),

dominance  of  Scenedesmus  acuminatus
Cylotella
suggests organic pollution in the lake (Phinyo et al.,, 2017;
and Nhien, 2020). Odontella

(Baccillariophyceae), a marine species that have been

comta  (Baccillariophyceae)

Giao However, aurita
reported in some freshwater and brackish environments in
Nigeria (Akoma and Opute, 2011; Ekhator et al., 2014; George
et al, 2021) are typically influenced by environmental
changes. Its presence in high number in the lake is very
significant because of its use as novel food (An et al., 2023;
Olsen et al., 2024). Spatially, number of individuals was
the

environmental conditions influencing their growth and

almost same; suggesting relatively consistent
distribution within that lake. Seasonally, higher number of
individuals was recorded in the dry season, though not
significant. This could be attributed to optimal conditions
created by reduced water volume, high sunlight and
temperature as well as increased nutrient availability due to
evaporation and mineralization (Anyanwu et al., 2021). This
was in line with related studies in Nigeria (Yusuf, 2020;

Asibor and Adeniyi, 2022; Omoboye et al., 2022).

The number of zooplankton species recorded was higher
than 4 species recorded by Suleiman et al. (2021) in Ajiwa
Reservior, Katsina State, Nigeria. The number of taxonomic
groups was lower than 5 recorded in a related study
(Omoboye et al.,, 2022). On the other hand, abundance was
higher than 407 individuals recorded by Suleiman et al.
The

observed variations in the related study could be due to

(2021) in Ajiwa Reservior, Katsina State, Nigeria.

nature, size and anthropogenic activities in the water body.

Rotifer was the dominant taxonomic group as observed
in related studies in Nigerian man-made lentic systems
(Suleiman et al., 2021; Omoboye et al., 2022). Rotifers can
adapt to different environmental conditions and capable of
colonizing open systems when the conditions are right (Phan
et al, 2021). The dominance of Centropyxis aerophila
(Protozoa) suggest to organic enriched environment
(Davidova and Doychev, 2025) while Gastropus stylifer
(Rotifera) is capable of thriving in varying environmental

conditions (Bhandarkar and Bansod, 2025).

As in the case of phytoplankton, spatially, the number of
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zooplankton individuals was almost the same attributed to
the same reason. Seasonally, higher number of individuals
was also recorded in the dry season, which could be
attributed to the same factors influencing phytoplankton.
This trend was also observed in Omoboye et al. (2022). The
community structure indices showed that the plankton
community was diverse and stable; though phytoplankton
was more diverse. The number of species in both
phytoplankton and zooplankton in the stations respectively,
was almost the same; suggesting relatively consistent
environmental conditions. However, seasonally, higher
number of species were recorded in the wet season that were
significantly different (p<0.05). This trend was also observed
by Abdulkarim et al. (2021) and Enawgaw et al. (2023), which
was attributed to increased nutrients through runoffs, water
volume as well as expansion and diversification of habitats.
Shannon-Wiener index (H) values for phytoplankton and
zooplankton were all greater than 3; suggesting higher
diversity. High Shannon values are indications of high
number of species and balanced distribution (Shannon, 1948;
Zheng et al., 2007; Strong, 2016). The values were higher than
2.94-3.05 (phytoplankton) recorded by Yusuf (2020) in
Nasarawa reservoir, Katsina State, Nigeria, 1.366-1.646
(phytoplankton) recorded by Asibor and Adeniyi (2022) in
Asejire reservoir, Southwest Nigeria. The Margalef index
values were between 4 and 7; higher value is an indication of
better species diversity as determined by the total number of
individuals (Kitikidou et al., 2024). However, the values were
lower than 7.025-12.370 (phytoplankton) recorded by Asibor
and Adeniyi (2022) in Asejire reservoir, Southwest Nigeria.
Evenness index show how the number of individuals of each
species are distributed; higher evenness indicates more
uniform spread of the species. All the values were between
>0.7 and >0.9; an indication that the water was slightly
polluted or organically enriched (Zheng et al., 2007). Most of
the values were close to 1; indicating that there were no

dominant species in the lake.

The moderate to high significant negative and/or positive
the

parameters and the plankton in the stations and seasons

correlations observed between physicochemical
indicated the influence of some parameters on the plankton
diversity (Pandya et al., 2024). This may be due to high
number of particular phytoplankton or zooplankton species
that were influenced by the parameter. Hence, high positive
correlations with any parameter indicate that higher levels of
that parameter are associated with increased plankton
abundance. Likewise, high negative correlations with any
parameter indicate that higher levels of that parameter are
associated with decreased plankton abundance. For example,
a high negative correlation was established between water
temperature and phytoplankton in station 1 (wet season).

Hao et al. (2024) observed that when the surface water
temperature increases, the viscosity decreases, leading to
rapid sinking of larger phytoplankton in the water column.
Also phytoplankton had a high negative correlation with
zooplankton in station 2 (wet season). This could be due to
zooplankton grazing pressure on phytoplankton, or other
factors like high turbidity, water volume and nutrient runoff
associated with wet season that could have more negative
effect on one group than the other (Waya et al., 2014).
However, a high positive correlation was established
between them in the dry season (station 1). Dong et al. (2022)
observed that higher water temperatures with elevated
nutrient levels in summer (equivalent of dry season)
encourage the rapid development of phytoplankton, which
in turn positively affect zooplankton growth.

The trophic status assessment indices showed that the
lake was tending towards eutrophic condition. Nygaard
Indices as applied has been effectively used to determine the
trophic status of water bodies (Pooja, 2021). On the other
hand, RCC confirmed the trophic status of the lake is tending
towards eutrophic condition. Kozuharov et al. (2013)
classified RCC as 0 for hypertrophic environment and 100 for
oligotrophic environment. Thus, the index increases as the
trophic state decreases. Kozuharov et al. (2013) recorded a
range of 5 — 100; with 5 recorded at a hypertrophic swamp

while 100 was recorded at an oligotrophic mountain lake.

CONCLUSION

This study has shown that the parameters were within
acceptable limits except dissolved oxygen and biochemical
oxygen demand. The plankton diversity was rich; though
some pollution tolerant species were recorded; which point
to the deteriorating condition of the lake. The biodiversity
indices confirmed the richness. However, the lake was
tending towards eutrophic condition which could be
attributed the design and anthropogenic activities around the
lake. This study has also shown the potentials of artificial
water bodies to harbor rich diversity of local aquatic biota. In
conclusion, the lake has provided a suitable environment to
support plankton development as well as potentials for
the

anthropogenic activities within the lake need to be regulated

fishery = development. = However, increasing
and monitored regularly to sustain the water quality and

aquatic biota.
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A total of 34 species were detected over 5 locations in 4 distinct water bodies within the Giiriin
(Sivas) and Elbistan (Kahramanmaras) districts, comprising 21 species of Rotifera, 9 species

of Cladocera, and 4 species of Copepoda. Fifteen families were found, comprising ten families

of Rotifera, three families of Cladocera, and two families of Copepoda. The Lecanidae and

Lepadellidae families are the most diverse, each comprising five species. Colurella adriatica
was detected at all sampling locations, whereas Lecane closterocerca, Lecane lunaris, and

Lepadella patella were discovered at four sampling sites. In addition, in the locality where no

Keywords: zooplankton studies have previously been conducted, four species were classified as constant
Cladocer (F=50%), six species as common (50%>F>25%), and twenty-four species as rare (F<25%)
Copepod according to Soyer's frequency index (%F).
Giriin
Rotifer
Zooplankton

contingent upon the trophic level of the aquatic ecosystem
INTRODUCTION

Zooplankton, constituting the second tier in the food
chain that conveys energy from producers to consumers, are
a crucial component of aquatic ecosystems (Sharma et al.,
2010). These creatures are vital for the regulation and
operation of aquatic ecosystems and are fundamental
elements of the food web in aquatic environments (Lampert
and Sommer, 1997; Moss, 1988).

Zooplankton communities purify water in natural
ecosystems, enhancing various aquatic conditions and
providing a crucial food source for numerous fish larvae and
2007). The

abundance and species diversity of these organisms are

invertebrates (Sharma, 2020; Shurganova,
directly correlated with water quality and act as indicators of

pollution, eutrophication, and overall water characteristics,

they inhabit (Berzins and Pejler, 1987, Gannon and
Stemberger, 1978). Zooplankton are essential in the pelagic
food web, facilitating the transport of photosynthetic energy
to higher trophic levels. They significantly influence the
regulation of yearly catch rates of commercial fish
populations, especially during the initial feeding phases of
fish larvae and their succeeding instars. Zooplankton play a
vital role in shaping the composition and number of particles
that reach the benthos, supplying nutrients for benthic

species and directly regulating several ecosystem processes.

Although Tiirkiye is not a water-rich country, it has
significant river (estimated at over 8,000 km?) and standing
10,000 km?) The
zooplankton diversity of these waters has not yet been fully
further

water (approximately resources.

investigated, and research is needed to
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comprehensively assess the country's zooplankton fauna.
This study, conducted at a sampling site where no previous
zooplankton studies have been carried out, aimed to identify
the zooplankton in the Tohma Stream, Sularbasi Stream,
Bahgeigi Village (Tithmin) Stream, Sugul Valley, and Horhor
Stream adjacent to Horhor Village in the Elbistan District of

Kahramanmarag Province.

MATERIALS AND METHODS

Sampling Area

The research was performed in aquatic environments
located within the Giiriin District of Sivas Province and the
Elbistan District of Kahramanmaras Province. Samples were
collected from Sularbasi Village Sazcagiz Creek (38° 46'
59.45" N, 37° 18' 28.53" E), Bahgeici Village (Tithmin) (38° 42'
02.72" N, 37° 22' 12.15" E), Tohma Stream (Bahgeici Village
and Giiriin Sugul Valley) (38° 42' 47.11" N, 37° 19' 55.22" E;
38°45'12.19" N, 37° 14' 07.96" E), and Horhor Creek (38° 31'
12.06" N, 37° 14' 32.81" E) (Figure 1).

Tiirkiye
o)

The Tohma Stream is a significant tributary of the
Euphrates River, starting in Sivas Province and discharging
into the Karakaya Dam in Malatya. The stream is created by
the convergence of two principal tributaries: The Kangal

Tohma, which emanates from the Dikkulak (Karatonus)

Mountains near Sarkisla. The Giiriin Tohma, originating in
the Tahtali Mountains, merges with the Sazcagiz and
Gokpinar streams inside the boundaries of the Giiriin
district, where both Tohma tributaries confluence near
Malatya. The
kilometers in length (www.Malatya.gov.tr). The Bahgeigi

Tohma Stream measures around 52.5

Village Reservoir was created by capturing the spring water
from the Ozdere region, previously referred to as Tihmin,
located 15 km from the Giiriin district. Upon exiting the
spring, the water promptly traverses a tiny stream around 2
km in length before entering the Tohma Stream. The sample
was extracted from a pool created at the spring. Horhor
Creek is a little watercourse situated in proximity to Horhor
Village along the Giiriin road. The Sazcagiz Creek begins in
Sularbagi hamlet, located 13 km north of the Giirtin district
center, traverses the hamlet, and converges with the Tohma

Stream around 7 km downstream (Figure 1).
Sampling and Evaluation

Zooplankton sampling occurred once in August 2025 at
the specified coordinates. Sampling was conducted utilizing
a plankton net including a 60 pm mesh size, a 30 cm mouth
diameter, and a length of 1 m. Sampling was performed in
the streams by maintaining the plankton net stationary while
the
approximately 25-30 minutes. In still waters, zooplankton

allowing water to flow through segment for
samples were collected by throwing the plankton net 15-20
meters away from the shore and pulling it back, and this
process was repeated 10 times. Samples were contained in
500 ml plastic bottles and stored with 4% formaldehyde.
Zooplankton specimens were analyzed utilizing an inverted
microscope and a binocular microscope (Olympus CH40).
Approximately 20 cc of subsamples were extracted from each
sample, and identifications were conducted in petri dishes.
This approach was employed a minimum of three times to

ascertain all species present.

Zooplankton abundance was not quantified but was
qualitatively assessed based on visual observations,
categorized into three levels: low, abundant, and very
abundant. Soyer's (1970) frequency index (%F) was
employed to quantify the prevalence of zooplankton species
categorized as constant (F>50%), common (50%>F>25%), and
rare (F<25%) (Table 2). Zooplankton was identified utilizing
the taxonomic keys of Scourfield and Harding (1966), Dussart
(1969), Damian-Georgescu (1970), Smirnov (1974), Ruttner
Kolisko (1974), Kiefer and Fryer (1978), Koste (1978), Negrea
(1983), Ranga Reddy (1994), Borutsky (1964), Nogrady and
Pourriot (1995), Segers (1995), De Smet (1996), and Dussart

and Defaye (2001).
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RESULTS

A total of 34 species were discovered, comprising 21 from
Rotifera (62%), 9 from Cladocera (26%), and 4 from
Copepoda (12%) (Table 1). Ten families were identified
within Rotifera, with Lecanidae and Lepadellidae each
comprising the highest number of species, totaling five
per Mytilinidae,

Notammatidae constituted the second most prevalent

species family. Brachionidae, and

families, each comprising 2 species. The remaining five

families were represented by a single species each. Three
families from Cladocera were identified: Chydoridae, which
has the most species; Daphnidae, with three species; and
Bosminidae, with one species (Table 1). Copepoda was
represented by two families: Cyclopidae, including three
species, and Ameiridae, comprising one species. Colurella
adriatica was detected in all sampling locations, but Lecane
closterocerca, Lecane lunaris, and Lepadella patells were
identified in four sampling instances. The remaining species

were few, identified in two and one samples (Table 1).

Table 1. List and abundance of zooplankton species in the sampling areas

Sampling Stations 1 2 3 4 5 F%
Rotifera

Brachionidae

Keratella cochlearis (Gosse, 1851) - - * - - 20
Keratella tecta (Gosse, 1851) - - - * - 20
Lecanidae

Lecane closterocerca (Schmarda, 1859) * * - * * 80
Lecane flexilis (Gosse, 1886) * - - * - 40
Lecane lunaris (Ehrenberg, 1832) * * * * - 80
Lecane stenroosi (Meissner 1908) - - * - - 20
Lecane stichea Harring 1913 - - - * - 20
Lepadellidae

Colurella adriatica Ehrenberg, 1831 * + * * * 100
Colurella uncinata (Miller, 1773) * - - - - 20
Lepadella acuminata (Ehrenberg, 1834) - * - - - 20
Lepadella ovalis (Miiller, 1786) - * - - - 20
Lepadella patella (Miiller, 1773) * * - * * 80
Synchaetidae

Polyarthra dolichoptera Idelson, 1925 - - o - * 40
Trichocercidae

Trichocerca weberi (Jennings, 1903) - * - - * 40
Mytilinidae

Muytilina mucronata (Miiller, 1773) - - - * - 20
Muytilina ventralis (Ehrenberg, 1830) - - - * * 40
Euchlanidae

Euchlanis dilatata Ehrenberg, 1832 * - - - - 20
Notommatidae

Cephalodella gibba (Ehrenberg, 1830) - * - - - 20
Taphrocampa selenura Gosse, 1851 * - - - - 20
Testudinellidae

Testudinella patina (Hermann, 1783) - - - * - 20
Asplanchnidae

Asplanchna priodonta Gosse, 1850 - - o - - 20
Cladocera

Bosminidae

Bosmina longirostris (Miller, 1776) - - + - * 40
Daphniidae

Ceriodaphnia pulchella Sars, 1862 - - + - - 20
Daphnia galeata Sars, 1864 - - o - - 20
Daphnia longispina (Miiller, 1776) - - - - + 20
Chydoridae

Biapertura affinis (Leydig, 1860) - - * - - 20
Chydorus sphaericus (Miiller, 1785) - - * - - 20
Coronatella rectangula (Sars, 1862) - - * - - 20
Disparalona rostrata (Koch, 1841) - - * - - 20
Pleuroxus aduncus (Jurine, 1820) - - * - - 20
Copepoda

Cyclopidae

Cyclops vicinus Uljanin, 1875 - - o - - 20
Macrocyclops albidus (Jurine, 1820) - - * - - 20
Tropocyclops pracinus (Fischer, 1860) * - - + - 40
Ameiridae

Nitokra hibernica (Brady, 1880) - * - - - 20

1: Horhor Creek, 2: Tohma Stream —Giiriin Sugul Valley, 3: Tohma Stream —Bahgeici Village, 4: Bahgeici Village —Tihmin, 5: Sazcagiz Creek —Sularbag: Village) -: Absent, *: few (rare

F<25%), +: abundant (Common 50%>F>25%), o: very abundant (Constant F>%50)
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The results were categorized as constant (F>50%),
common (50%>F>25%), and rare (F<25%) species, based on
Soyer's (1970) frequency index (%F). Colurella adriatica
exhibited the highest prevalence (100%) across all samples
among these several species. The prevalent species included
Lecane closterocerca, Lecane lunaris, and Lepadella patella (80%),
while other notable species comprised Lecane flexilis,
Polyarthra dolichoptera, Trichocerca weberi, Mytilina ventralis,

Bosmina longirostris, and Tropocyclops pracinus (40%) (Table 1).
DISCUSSION

This research is the first investigation of zooplankton in
the Horhor Creek, Tohma Stream, Bahgeici Village-Tthmin,
and Sazcagiz Creek, located within the Giiriin District of
Sivas Province and the Elbistan District of Kahramanmaras.
This research identified 34 species of zooplankton, with
Rotifera comprising 62% of the overall count. Numerous
studies indicate that rotifers prevail both qualitatively and
quantitatively in stationary aquatic environments, including
lakes, ponds, reservoirs, and wetlands (Jamila et al., 2014;
Ismail and Adnan, 2016; Dorak et al., 2019). Nonetheless,
despite the tested waters being flowing, rotifers were
discovered to be predominant, similar to certain streams.
Segers (2007) observed that rotifers inhabit nearly all varieties
of freshwater environments, including big permanent lakes,
small temporary ponds, intermediate and capillary waters,
acidic mineral lakes, soda lakes, hyperoligotrophic mountain

lakes, and sewage ponds.

Despite the presence of species recognized as effective
indicators of eutrophic conditions and pollution in the study
(A. priodonta, Euchlanis dilatata, L. lunaris, K. cochlearis, K. tecta,
P. dolichoptera, L. patella, T. patina, Taphrocampa selenura,
hypereutrophic Lecane stichaea, B. longirostris, Ceriodaphnia
pulchella, Coronatella rectangula, Chydorus sphaericus, D.
longispina, D. galeata, P. aduncus, C. vicinus, and T. prasinus)
(Dussart, 1969; Voigt and Koste, 1978; Pesce and Maggi, 1983;
Hansen and Jeppesen, 1992; Shah and Pandit, 2013; Heneash
and Alprol, 2020; Timms, 1976; Vadadi-Fiilop et al., 2008),
their minimal abundance (1-2 individuals per petri dish)
indicates that the examined running waters are currently
significantly distant from the risk of eutrophication.
Oligotrophic lakes often display low biomass with a diverse
array of species, whereas lakes in a "bloom" state, indicative
of advanced eutrophy, demonstrate high biomass with
reduced species diversity (Gliwicz, 1969; Odum, 1969).
Moreover, Sladecek (1983) indicates that the genus Brachionus
is predominantly located in eutrophic waters, whereas the
genus Trichocerca demonstrates exclusively oligotrophic
characteristics or resides in freshwater environments. In this
study, Lecane flexis, L. lunaris, L. clostrocerca, Lepadella ovalis,
Polyarhra dolichoptera, Euchlanis dilatata, Asplanchna priodonta,

Bosmina longirostris, Coronatella rectangula, Daphnia longispina,
Pleuroxus aduncus, Cyclops vicinus and Nitokra hibernica
species were also found in Sevsak stream (Saler 2022). The
study did not identify any species belonging to the genus
Brachionus. Brachionus quadridentatus was also recorded in a
survey conducted in the Mancinik Stream in the Sivas region.
Besides, L. clostrocerca and Biapertura affinis, identified at
stations 2 and 3 in this study, were also encountered in a
survey conducted in the Mancinik Stream in the Sivas region
(Apaydin Yagc et al., 2017). The diversity of zooplankton
species at stations 2 and 3 on the Tohma Stream exhibited a
substantial disparity, favoring station 3. The prevalence of
eutrophication indicator species and the species variation
between the second and third stations is attributed to the
existence of aquaculture operations in the studied streams,
the streams traversing residential zones, and the confluence

of smaller water bodies with the main stream.

Biapertura affinis, located in hypogean waters (Brancelj
and Sket 1990), is a eurybiotic species that resides in both
benthic sediments and vegetation in the peripheries of
ponds, reservoirs, river floodplains, and both lowland and
alpine lakes (Bledzki and Rybak 2016). Disparalona rostrata is
prevalent in lakes and linked to rocky substrates, although: it
is infrequent in acidic, electrolyte-deficient waters (Shapiera
et al,, 2011). M. albidus and T. prasinus (Fischer, 1860) inhabit
aquatic settings of varying dimensions, such as roadside
ditches, pools, springs, seeps, marshes, leaf litter in rivers,
streams, ponds, and other locales where an adequate food

supply exists (Lee and Chang, 2007).

The majority of species examined in the study are
recognized for their widespread distribution, cosmopolitan
nature, and considerable tolerance to variations in water
quality parameters, constituting common taxa within
Tiirkiye's zooplankton fauna (Keppeler, 2003; Keppeler and
Hardy, 2004; Segers, 2007; Ustaoglu et al., 2012; Ustaoglu,
2015; Koste and Shiel, 1989; De Manuel Barrabin, 2000; De
Smet, 1996).

CONCLUSION

The zooplankton species in the examined streams
comprise cosmopolitan, ubiquitous species that tolerate
changes in environmental conditions. Rotifera constitutes the
predominant group, succeeded by Cladocera and Copepoda.
The predominant families are Lecanidae and Lepadellidae
(Rotifera), Chydoridae (Cladocera),

(Copepoda). The limited diversity of organisms observed in

and Cyclopoidae

the study hampers further commentary on the overall
condition of the waters, except from their proximity to an
oligotrophic nature. On the other hand, the data obtained

from the study can guide future research.
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study, data from 170,466 fish specimens belonging to 139 species were analyzed using the

Keywords: Biodiversity Pro program. According to Simpson’s Reciprocal Index analysis, trawling is the
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Biodiversity trammel net with 13.12%. While trawling, the bay's most effective fishing gear, catches 97
Fish populations species, trammel net catches 28 species. The fishing method capturing the least number of
fzij:ii:gameth()ds individuals is fishnet with 1%. According to life forms, demersal species constitute the
Tiirkiye Y dominant group (18.157%) in the bay, while bathypelagic species showed the lowest diversity
(1%). According to the Margalef index, the highest species richness was observed in demersal
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studies between 1990-2024, fish populations with a b value above 3 comprise 68.61% in Izmir
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significant recommendations for sustainable fishery and species diversity management in
[zmir Bay.
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region. The high fish species diversity in the Aegean Sea is
primarily driven by nutrient input from rivers, favourable
temperature and salinity conditions, and the ability of
Lessepsian migrant species to locate suitable feeding and
breeding grounds (Bilecenoglu et al., 2024; Maravelias et al.,
2006; Pethiakis et al., 2014; Giiresen et al., 2015).

[zmir Bay, situated in the eastern Aegean Sea within the
Mediterranean basin, is one of the most significant natural
bays in the region. Covering an area of 200 km? with a water
volume of 11.5 million m?, it hosts intensive fishing activities
(Kara and Saglam, 2017). Typical fishing gear used in the bay
consists of purse seines, gill nets, longlines, fishing lines,
traps (fyke nets, pots), and fishgarth (fence, settling) (Akyol
and Pergin, 2005). The bay, encompassing both natural
habitats and human activities, is crucial for ecosystem health
(Talas et al., 2023). Fishing in Izmir Bay not only provides a
livelihood for local communities but also makes a significant
contribution to the regional economy. The bay's main fishing
areas, stretching from north to south, include Dikili,
Candarli, Aliaga, Foca, Homa Lagoon, Bostanli, Sahilevleri,
Giizelbahge, Kalabak, Urla, Ozbek, Mordogan, Karaburun,
Yeni Liman, Dalyankdy, Cesme, Sigacik, Giimiildiir, Ozdere
(Akyol and Percin, 2005). However, commercial and small-
scale fishing activities exert significant pressure on the bay’s
living resources and biodiversity. These practices impact
species and ecosystems, causing shifts in fish populations
over time (Bilecenoglu et al., 2024; Holmlund and Hammer,
1999). King et al. (2023) suggest that variations in catch rates
due to different fishing gear and their effectiveness may

result in misleading estimates of fish species abundance.

Fishing methods are one of the most important factors
determining the structure of fish populations. The biological
characteristics, reproductive success, and growth rates of fish
species in Izmir Bay are closely linked to the types of fishing
nets used. The replacement of traditional techniques with
modern fishing methods has lasting effects on the marine
ecosystem. Traditional gear such as gillnets and trammel nets
threaten genetic diversity by leading to the capture of non-
target species alongside target species (Depestele et al., 2012).
In recent years, intensive fishing activities in the bay have
been creating serious pressure on the ecosystem and
significantly altering the population dynamics of fish species
(Ulman et al., 2020).

Fishing in Izmir Bay is of great importance not only as a
source of livelihood for local people but also for the regional
economy. Commercial and small-scale fishing activities in
the bay create pressure on the biodiversity of living
resources. These pressures on fish species populations show
variation over time (Holmlund and Hammer, 1999). The life
patterns and behaviors of fish are directly related to

environmental factors and, especially, to the fishing methods

used (Wijermans et al., 2020). Fish species in izmir Bay have
a structure that maintains ecosystem functions and can adapt
to environmental changes. Environmental changes and
human impacts lead to changes in the life strategies of these
species. The life patterns, reproductive cycles, feeding habits,
and habitat preferences of fish are directly affected by
overfishing. This fishing pressure reduces genetic diversity
and threatens the sustainability of populations by negatively
affecting species' growth rates, age distributions, and

reproductive success (van Overzee and Rijnsdorp, 2015).

The biodiversity of fish species in Izmir Bay is influenced
by the

environmental factors. Several studies have documented

interaction between fishing methods and
changes in fish species diversity in the Bay since 1990.
However, most of these studies are limited in duration and
focus on species diversity in relation to fishing methods or
habitat types (Cihangir et al., 2004; Akyol and Per¢in, 2011;
Tunca et al., 2022; Senbahar et al., 2020). This study examines
fish species diversity and the impact of fishing methods in
[zmir Bay between 1990 and 2024. It aims to develop
strategies for biodiversity conservation in the region by
assessing how different fishing methods influence species
distribution, growth rates, and reproductive success.
Understanding fish biodiversity in Izmir Bay is crucial for
ensuring the sustainability of this ecosystem. As a pioneering
study on the factors affecting biodiversity in the Bay, it seeks
to provide key recommendations to local and national
authorities. This ecological analysis will generate critical data
for safeguarding ecosystem health in the region, formulating
sustainable fisheries policies, and preserving biodiversity.
Consequently, this research is expected to serve as a key
resource for biodiversity conservation and the long-term

sustainability of marine ecosystems.

MATERIALS AND METHODS

This study analysed length-weight relationships of fish
species from scientific fishing activities in Izmir Bay from
1990 to 2024 (Figure 1). This research draws upon data from
34 studies Scholar,
encompassing 139 species and a total of 170,466 fish

scientific retrieved via Google

specimens.

The evaluation analyzed 30 years of fish sample data
from Izmir Bay using nine standard fishing gear types across
different habitats: trawl, beach seine, gill net, fyke net,
trammel net, fish trap, handline, fish net, and purse seine.
The analysis did not account for the selectivity characteristics

of the fishing gear.

Figure 1 shows the coordinate data for Izmir Bay's general
fishing areas where commercial fishing occurs. Given that the

sampling period spans approximately 30 years, the

111



Giirkan et al. (2025), Marine and Life Sciences, 7(2), 110-116

assessment examined the species obtained and their habitat

distributions to provide a general overview.

AEGEAN SEA N

= 38° 30" N

T
26°30'E

Figure 1. The map illustrates the Bay of izmir, Eastern
Aegean Sea, where scientists conducted 34 length-weight
relationship studies on various fish species between 1990 and
2024

To assess the impact of fishing methods, we used
Simpson’s Reciprocal Index and Margalef indices (Simpson,
1949). Species composition was evaluated using Bray-Curtis
Cluster analysis (Pielou, 1975). We calculated these indices
using Biodiversity Pro software. We categorized fish species
into four groups—demersal, benthopelagic, bathypelagic,
and pelagic—to analyze their distribution patterns. Statistical

differences between these groups were assessed using t-tests.

Simpson’s Reciprocal Index measures the diversity of
species in a community. Denoted as D, this index is

calculated using the formula,

D =1/ Eni(ni-1) / N(N-1) 1)

where ni represents the number of organisms belonging to
species i and N represents the total number of organisms.
Simpson's Diversity Index ranges from 0 to 1, with high er
values indicating lower diversity. Because this relationship is
counterintuitive, scientists often use Simpson’s Reciprocal
Index (also known as the Dominance Index), calculated as
1/D. With this index, higher values reflect greater species
diversity. The Margalef diversity index (Gamito, 2010) is

calculated using the formula,
Z=(5-1)/InN ()

where S represents the number of species and N is the total

number of individuals in the sample.

On the other hand, the Bray-Curtis index (also known as
Bray-Curtis dissimilarity), which is widely used particularly
in ecology and biology to compare species composition
across different environments, is a statistical measure that
evaluates the similarity between two datasets. Thus, the

Bray-Curtis similarity index compares the relative

abundances of a community across two locations. For sites i

and j, with abundance vector a of length n indexed over k,

this quantity is given by:

BCij=1-):nk=11ai,k-aj k| Y nk=1(ai,k+aj,k)BCij=1-) k=Inlai k
-aj, k| Y k=1n(ai,k+aj,k) 3)
RESULTS

The numbers of fish species and individuals caught from
[zmir Bay vary depending on fishing methods. In 34 studies
conducted in the Bay between 1990-2024, a total of 139
species and 170,466 fish individuals were examined, with an
average of 1,244 individuals caught for scientific purposes.
The numbers of species determined according to their
habitats in the studies are as follows: pelagic: 21, demersal:
90, benthopelagic: 19, bathyodemersal: 8, and bathypelagic: 1
species. The occurrence values of fish species range between
0.0018-8.5289 (mean + SE: 0.719 + 0.061). While the lowest
occurrence value belongs to the pelagic species Belone
svetovidovi (0.018%), the highest occurrence belongs to the

demersal species Citharus linguatula (8%).

According to Simpson’s Reciprocal Index results, trawl
nets were the most dominant fishing gear in terms of number
of individuals of caught species with 20.81% (D: 0.048),
followed by gill nets with 13.12% (D: 0.076). Trawl gear
catches 97 species from Izmir Bay, while gill nets catch 28
species. The fishing gear that caught the least number of
individuals is Fishnet with 1% (D: 1), which only caught a
single species (Hippocampus guttulatus). When fishing gear is
evaluated in terms of species richness, it is observed that the
highest number of species is caught with trawl nets (M:
18.72). In contrast, the fishing gear that caught the lowest
number of species is Fishnet (M: 0) (Figure 2). Both analysis
results indicate that trawling is a dominant fishing gear in
terms of species diversity in catching fish species in Izmir

Bay.

Figure 2. Distribution analysis of species caught by various

fishing gears




Giirkan et al. (2025), Marine and Life Sciences, 7(2), 110-116

According to the Bray-Curtis Cluster analysis, in terms of
species caught by fishing methods, the highest similarity is
25.29% between trammel net and gillnet. Of the 139 species

Table 1. Similarity results of caught fish species according to
fishing methods

. Step Cluster Distance Similarity Joined1 Joined 2
distributed in Izmir Bay, 21.58% (28 species) are caught by 1 8 74.702 25.099 5 6
trammel net and 34.53% (41 species) are caught by gillnet 2 7 82.403 17.563 3 4
(Table 1, Figure 3). According to Student's t-test results, no 3 6 83412 16.587 1 5
o 7 ] 4 5 84.560 15.439 1 3
statistically significant difference was found between the 5 4 89.175 10.824 1 2
number of individuals of species caught by trammel net and 6 3 90.860 9.140 1 7
gillnet (t: 1.258; p: 0.210; p>0.05). Among fishing gear, trawl 7 2 94.729 5.270 1 9
. . . . . 8 1 94.842 5.157 1 8
nets have the highest species richness (M: 18.72). Fishnet is
the fishing gear where catching is specific to only one species
(M: 0) (Table 2).
Table 2. Similarity matrix of caught fish species according to fishing methods
Purse seine Purse seine Trawl Beachseine Fykenet Trammelnet Gillnet Roundwirefishpot Fish net
Trawl * 1.454 3.105 5.686 10.219 16.587 1.693 0
Beach seine * * 0.467 1.854 6.995 10.824 0.169 0.609
Fyke net * * * 17.596 10.970 8.606 0 0
Trammel net * * * * 15.439 13.326 5.157 0
Gill net * * * * * 25.297 4.262 5.270
Hand line * * * * * * 1.742 0
Roundwirefishpot * * * * * * 0 0
Flsh net * * * * * * * *

*: 0.05 signification difference
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Figure 3. Similarity diagram of the captured species
according to fishing methods

The number of fish species and individuals caught from
Izmir Bay varies depending on their life forms. According to
Simpson’s diversity index results, demersal species
dominated with 18.15% and 90 species in terms of number of
individuals, followed by benthopelagic species with 6.69%
and 25 species (Figure 4). According to the t-test results, no
statistically significant difference was found between
demersal species and benthopelagic species in terms of
(t-0.296, p: 0.767, p>0.05).

Bathypelagic species, represented by a single species with

number of individuals

1%, have the lowest number of individuals. The highest
values indicating habitat diversity were obtained from
demersal species. According to Margalef index results, the
highest species richness in Izmir Bay was observed in
demersal species with 17.47% (M: 28.27), while the lowest
richness was detected in bathydemersal species with 2.13%
(M: 43.79)

ooy (Sogh Lok

Figure 4. Similarity diagram of species' life types

In Izmir Bay, analysis of average b values for fish species
caught by various fishing gear revealed that Solea solea had
the lowest value at 1.59, while Zeus faber had the highest at
3.99. According to Figure 5, the b values for species caught in
the bay fell into three class intervals (1.00-1.99, 2.00-2.99, and
3.00-3.99). Of the fish species distributed in the bay,
individuals with b values between 1.00-1.99 comprise 0.97%
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of all populations, those between 2.00-2.99 make up 30.42%,
and those between 3.00-3.99 represent 68.61%. The bay's
dynamics directly influence the growth parameters of fish

populations.

80

g &5 8 g 2

Distributionof Frequency (%)
0
54
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o
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Figure 5. Similarity diagram of species' life types

According to fishing gear, the mean b value in species
caught with gill nets is generally associated with individuals
showing isometric growth (3.00£0.27). In contrast, the mean
b value of individuals caught with fishnets is characterized
by
(3.50+20.23). However, it should be noted that the differences
between b values are closely related to the number of

individuals showing positive allometric growth

individuals caught.

DISCUSSION

fzmir Bay represents one of the Aegean Sea's vital
ecosystems, with its biological diversity playing a critical role
in marine ecosystem sustainability. This study evaluated fish
species biodiversity in Izmir Bay by examining fishing
methods and fish life patterns. Our findings demonstrate that
fishing techniques and environmental factors primarily
determine fish population dynamics and ecosystem structure

in the region.

Fishing activities significantly influence biodiversity
patterns in Izmir Bay. The employed fishing techniques
directly impact fish species' distribution, age structure, and
(Wright and Trippel, 2009).

Traditional methods-particularly gillnets and trammel nets-

reproductive capabilities

affect both target and non-target species, resulting in
population declines and genetic diversity losses (Sadler et al.,
2023). According to Gomes et al. (2014), effective fishery
management requires appropriate equipment that captures
target species at optimal and economical sizes while
promoting sustainable harvesting and balancing resource
competition with socio-ecological impacts. Recently, Izmir
Bay has seen the introduction of modern fishing tools and
methods aimed at increasing fishing efficiency. However,
this modernization has intensified fishing pressure on local

fish populations and heightened ecosystem stress.

The lifestyles and strategies of fish species are crucial for
adaptation to ecosystem changes. Fish species in Izmir Bay
adapt to both fishing pressures and environmental factors.
Research shows that species' growth rates and reproductive
success vary with seasonal and environmental changes.
While some fish species have developed rapid growth
strategies, others have adopted longer-lived strategies with
slower growth rates (Winemiller, 2005). Larger species have
longer generation times and greater vulnerability to
exploitation due to their lower potential rates of population

increase (Winemiller and Rose, 1992; Jennings, 2005).

In the bay, populations showing positive allometric
growth (3.00-3.399) make up 68.61% of total species. The
bay's dynamics directly influence fish population growth
parameters. The b parameter, indicating growth value, varies
over time due to several factors. Habitat conditions nutrition,
sampling frequency, and fishing gear selectivity significantly
influence this variation (Tesch, 1968; Wooton, 1990). Short-
lived small species (r-selected) are widely distributed
throughout the bay. These adaptations enhance species
survival while maintaining vital ecosystem services.
Increased commercial fishing affects both large, economically
valuable species and smaller species crucial to the ecosystem
and food chain (Crowder et al, 2008). In Izmir Bay
specifically, Senbahar et al. (2020) found that purse seine
fishing shows low species diversity, with sardines
dominating the catch. This finding highlights the need for
regulations to ensure sustainable fishing in the region.
Environmental changes and fishing pressures together test
species' adaptation capabilities. Climate change, warming
sea temperatures, and marine pollution are changing fish
species' reproductive cycles and feeding patterns (Pankhurst
and Munday, 2011). Fish species' lifestyles thus affect not
only the region's ecosystem health but also its economic and

socio-cultural values.

The preservation of fish biodiversity in Izmir Bay is both
a scientific necessity and vital for developing sustainable
fishing practices. This study demonstrates that population
changes among fish species in the gulf demand a
comprehensive, integrated management approach. Revising
fishing policies is crucial, particularly in making fishing
methods sustainable. To protect fish populations, priority
must be given to regulating fishing areas, timing, and net
types (Dunn et al., 2011). Local communities’ and fishermen's
awareness plays a key role in developing sustainable fishing
strategies in Izmir Bay. Adopting eco-friendly fishing
methods will help preserve biodiversity. Additionally,
monitoring environmental impacts and implementing early
warning systems can effectively protect fish species (Jennings
2005).
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CONCLUSION

Our

environmental factors significantly influence fish species

findings show that fishing methods and
biodiversity in Izmir Bay. Trawling captures the most
species, while trammel nets and gillnets yield similar catch
compositions. Demersal species show the highest diversity in
terms of lifestyle patterns. Ensuring sustainable fishing
requires consideration of not only fishing techniques but also
species' lifestyles and ecosystem dynamics. Future research
will establish a foundation for deeper analysis of these

interactions and help develop sustainable fishing policies.
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Bu makale, Amerikan diplomatik arsiv belgeleri 1s1ginda 1950-1958 doneminde Tiirkiye'de balikgilik sektoriiniin
modernizasyon siirecini incelemektedir. Calisma, II. Diinya Savasi sonrasi Tiirkiye'nin Bati ittifakina yonelmesiyle
birlikte ABD'nin Tiirk balikgilik endiistrisine yonelik teknik ve ekonomik miidahalelerini ele almaktadir. Arastirma,
birincil kaynak olarak ABD Ulusal Arsivleri'nde yer alan diplomatik yazigsmalari, konsolosluk raporlarini ve Mutual
Security Agency (MSA) belgelerini kullanmaktadir. Bu belgeler, Tiirkiye'deki balik¢ilik altyapisi, Et ve Balik
Kurumu'nun faaliyetleri, konserve endiistrisi ve modernizasyon projeleri hakkinda detayli bilgiler sunmaktadir. Ayrica
dénemin Tiirk basini ve resmi mevzuat da destekleyici kaynaklar olarak kullanilmistir. Calisma, 1952 yilinda kurulan
Et ve Balik Kurumu'nun soguk hava depolari, arastirma gemisi Arar ve modern avcilik teknikleriyle sektdrel doniisiimii
nasil yonlendirdigini ortaya koymaktadir. Kaliforniyali uzman G.B. Dollar'in hazirladig teknik raporlar, Tiirk balik¢ilik
endiistrisinin ABD standartlarindan yaklagik 35 y1l geride oldugunu gostermektedir. MSA destekli et paketleme projesi
ve FOA (Foreign Operations Administration) is birligi, teknoloji transferi ve uzman desteginin Soguk Savas
donemindeki stratejik boyutunu yansitmaktadir. Arastirma, balikgilik modernizasyonunun salt ekonomik degil, aym
zamanda jeopolitik bir ara¢ olarak kullanildigini ve ABD'nin Tiirkiye'yi bolgede basarili bir modernlesme modeli olarak
konumlandirma ¢abasini1 vurgulamaktadir.

The modernisation of the fishing industry in Tiirkiye in the context of Turkish-American
technical cooperation (1950-1958)

ABSTRACT

This article examines the modernization of Tiirkiye’s fisheries sector between 1950 and 1958 through the lens of U.S.
diplomatic archives. In the aftermath of the Second World War, Tiirkiye’s alignment with the Western alliance opened
the way for American technical and economic interventions that reshaped the country’s fishing industry. Drawing on
diplomatic correspondence, consular reports, and Mutual Security Agency (MSA) documents preserved in the U.S.
National Archives, the study reconstructs the institutional and infrastructural transformation of Turkish fisheries. These
sources, complemented by contemporary Turkish press coverage and official legislation, illuminate the development of
cold-storage networks, the activities of the Meat and Fish Institution, the canning industry, and various modernization
projects. The article demonstrates that the Meat and Fish Institution, founded in 1952, played a central role in leading
sectoral change through the construction of cold-storage facilities, the commissioning of the research vessel Arar, and
the introduction of modern fishing practices. Technical assessments by Californian expert G. B. Dollar revealed that
Tirkiye’s fisheries lagged roughly thirty-five years behind U.S. standards. Meanwhile, the MSA-backed meat-packing
initiative and cooperation with the Foreign Operations Administration (FOA) underscore the strategic dimension of
technology transfer and expert assistance during the early Cold War period. By situating the fisheries modernization
program within the broader context of U.S.-Turkish relations and Cold War developmentalism, the study argues that
the American involvement in Tiirkiye’s fisheries was not merely an economic enterprise but a geopolitical project aimed
at presenting Tiirkiye as a model of successful modernization in the Middle East.

GIRiS

II. Diinya Savasi’'ndan sonra Tiirkiye'nin Bat1 ittifakina

yonelmesi, Amerikan merkezli tercihlerle sekillenen dis
politika ve siyasal yonelimler ile sonuglanmistir. Savas

sonrast donemde Tiirkiye'nin ¢ok yonlii bir degisim
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siirecine girmesi, son asirda devam eden
modernlesme/Batililasma giindeminden bir¢ok bakimdan
farkliliklar tagimistir. Bu donemde Amerika ile girilen tek
yonlii bagimlilik iliskisinin birbiriyle kopuk gibi goriilen
cesitli alanlarda Anglosakson etkisinin hissedilir bir sekilde
degisimin itici unsuru olmasi sonucunu dogurmustur
(érnek, 2015; Erken, 2020). Sozii edilen bu degisim
dalgasinda Amerikan dis politikasinda Tiirkiye’ye belirli bir
agirlik atfedildigi bilinmektedir. II. Diinya Savasi’'nin hemen
ardindan Amerika Birlesik Devletleri tarafindan uygulanan
Truman Doktrini kapsamina almna Tiirkiye'ye yapilan
yardimlarla Sovyet Rusya’min cevrelenmesi politikasi
hayata gecirilmistir. Amerikan bakis agisina gore Sovyet
Rusya’nin etki alanina girme potansiyeli tasiyan Tiirkiye ve
Yunanistan gibi tilkeler, Truman Doktrini'nin kabul edildig;i
dénemde olmasa da daha sonraki siirecte kestirilemeyen
sartlarda baska bir istikamete yonelebilecekleri ihtimali
degerlendirilmistir. Bu yoniiyle bakildiginda Amerikan
disisleri ile Tiirkiye’deki elgilik yetkilileri arasinda yogun bir
yazigma gerceklestigi gozlenmektedir.

Genel
Tiirkiye’deki Amerikan el¢iliginden gonderilen belgeler

itibartyla Amerikan disisleri bakanligina
arasinda Tiirkiye’de siyasal, ekonomik, idari vs. gibi birgok
alanda hazirlanan raporlarin sayisi sasirtici dlgiide fazladir.
Bu yazida ele alman konu c¢ergevesinde bakildiginda,
Tiirkiye’nin balik¢ilik potansiyelinin detayli bir sekilde
analiz edilmesi ve konservecilik basta olmak tizere balik
isleme tesislerinin modernlestirilmesi ve yayginlastirilmasi
gibi alanlarda Amerikan menseli kuruluslarla is birligi
imkanlarmin gelistirilmesini igine alan yazigsmalardan
olusan genis koleksiyon, Tiirkiye’de balik¢ilik sektoriiniin
gelisim merhalelerinin tayin edilebilmesi agisindan ciddi bir
1950’1

Amerikan iligkilerinin stratejik ve jeopolitik diizeyde kat

deger tasimaktadir. yillardan itibaren Tiirk-
ettigi mesafenin dogrudan bir uzantis1 olan teknik is birligi
anlagmalar1 kapsaminda iiretilen s6z konusu diplomatik
balik¢ilik
asamalardan gegerek modernlestigi ile alakali bilgiler ihtiva
Tiirkiye’deki

Konsoloslugu yetkililerinin kaleme aldiklar

yazismalar  Tiirkiye’'de sektorliniin  hangi

etmektedir.
Istanbul

Amerikan Biiyiikelgiligi ve

belgelere ek olarak Tiirkiye'nin balik¢ilik endiistrisi alt
yapisint ortaya koyan raporlar bu makalenin temel

kaynaklarin: tegkil etmektedir.

MATERYAL VE YONTEM

Bu c¢alisma, 1950-1958 yillar1 arasinda Tiirkiye’'de
balikgilik Tiirk-

Amerikan teknik is birligi baglaminda inceleyen nitel bir

sektoriiniin  modernizasyon siirecini

tarihsel aragtirma olarak tasarlanmigtir. Arastirmada,
tarihsel belge analizi yontemi esas alinmis ve birincil ile

ikincil kaynaklar birlikte kullanilmigtir.

Calismanin temel arastirma materyalini, Amerika
Birlesik Devletleri Ulusal Arsivlerinde (U.S. National
Archives)

olusturmaktadir. Bu kapsamda, ABD Dasisleri Bakanlhig:

muhafaza edilen  diplomatik  belgeler
yazismalari, Ankara Biiyiikelgiligi ve Istanbul Konsoloslugu
tarafindan hazirlanmis raporlar, Mutual Security Agency
(MSA) ve Foreign Operations Administration (FOA)
belgeleri incelenmistir. S6z konusu belgeler, Tiirkiye'de
balikgilik altyapisi, balik isleme ve konserve sanayisi, soguk
hava depolari, Et ve Balik Kurumu'nun faaliyetleri ile
teknik

degerlendirmelere iligkin ayrmntili bilgiler sunmaktadir.

Amerikan uzmanlar tarafindan hazirlanan
Birincil kaynaklara ek olarak, déonemin Tiirk basini (Aksam
ve Milliyet gazeteleri), Resmi Gazete’de yayimlanan kanun
ve kararnameler ile Tiirkiye Biiyiik Millet Meclisi zabitlar
destekleyici materyal olarak kullanilmistir. Ayrica konuya
iliskin daha once yayimlanmis akademik ¢alismalar ve

kitaplar, ikincil kaynaklar gergevesinde degerlendirilmistir.

Arastirmada nitel veri analizi yaklasimi benimsenmis,
belgeler tarihsel baglamlar1 dikkate alinarak icerik analizine
tabi tutulmustur. Incelenen arsiv belgeleri; balikgilik
politikalari, teknik yardim projeleri, kurumsal yapilanmalar
ve altyapr yatirimlari gibi tematik bashklar altinda
smiflandirilmistir.  Belgeler arasinda Kkarsilastirmali bir
okuma yapilarak, Amerikan teknik yardimmin amaclari,
uygulama bigimleri ve Tiirkiye’deki yansimalar: analiz
edilmistir. Analiz siirecinde, belgelerin tiretildigi dénemin
siyasal ve jeopolitik kosullar1 gbz 6niinde bulundurulmus;
ABD’nin

modernizasyon politikalarinin Tiirkiye’de balik¢ilik sektorii

Soguk Savas baglaminda kalkinma ve
iizerindeki etkileri yorumlanmustir. Bu ¢er¢evede, Amerikan
uzman raporlar1 ile Tiirk resmi diizenlemeleri birlikte
degerlendirilerek, teknik yardim ile ulusal kalkinma

politikalar1 arasindaki etkilesim ortaya konmustur.

BULGULAR VE TARTISMA
1950°li  yillarin  baglarindan  itibaren ~ Amerikan
diplomatik cevrelerinde Tiirkiye'ye doniik ilginin giderek

iilke
seviyesinde seyretmesi ile aciklanabilir (Gokatalay, 2019). IL.

artmasi, iki arasindaki iligkilerin mdittefiklik
Diinya Savasi’'ndan sonra Amerikan yoneticileri Avrupanin
tamirinin ve modernizasyonunun finansmani konusunda
IMF, BM ve Diinya Bankas: tarafindan saglanacak olan
fonlarin yeterli olacagini diisiinmekteyken kisa zaman sonra
bu iyimser hava kaybolmus ve ancak daha kapsaml
programlar yoluyla Avrupamin kalkindirilabilecegi
gercegine ulasilmistir. Bunun yaninda, ekonomik ihtiyaglar
kadar stratejik gereklilikler de Avrupa’nin yeniden imarini
zaruri kilmaktaydi. Bu sartlar altinda giindeme gelen ve
ABD Disisleri Bakan1 George Marshall'in adiyla sekillenen

ortak imar plani, Truman Doktrini'nden farkli olarak
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Avrupa’nin ekonomik kalkinmasina hasredilmistir (Erkan,
1996). Marshall Plani kapsamina alina Tiirkiye'ye hibe ve
bor¢ seklinde saglanan finansman ile canlandirilan
alanlardan biri de et ve balikgilik sektorii olmustur (Ozer,
2014). Marshall Plani ile 1948 ile 1952 yillar1 arasinda toplam
7.640.000 dolar tutarinda doviz girisi olan Tiirkiye'de
Toprak Mahsulleri Ofisi marifetiyle balik¢ilik teknolojisine
yonelik  malzeme almi  yapilmistir.  Balikgiligin
gelistirilmesine yo&nelik bu girisimler, sektorde faaliyet
gosteren kesimlerce memnuniyetle karsilanmistir (Zengin,

2023).

Tiirkiye’de iktisadi hayatin her alanindaki siyasal ve

idari gelismeleri konu alan Amerikan diplomatik
yazigsmalarinin bir 6rnegine 29 Agustos 1956'da Tiirkiye
Biiyiik Millet Meclisinde 1918 sayili kanunun baz
maddelerinin tadili konusundaki goriismelerinin konu
edildigi

kanunun ek 2. Maddesinde yer alan “Karasularimizda yabanct

raporda rastlanmaktadir. Mecliste goriisiilen
gemilerle balik, istiridye, midye, siinger, inci, mercan, sedef vs.
avlamak veya avlanmak igin bu suretle karasularimiza girmek de
kagakgiliktir” (TBMM, 1956) ifadelerinin vurgulandig: elgilik
raporunda suclularin bir yildan ii¢ yila kadar hapis cezasina
carptirilacag1 belirtilmistir. Ancak raporda gegen dikkat
¢ekici yoruma gore, kanunda 6zel olarak belirtilmese de
genel olarak Yunan ve Israil balik filosuna yonelik oldugu
kabul edilmektedir.

suglamalarla Yunan ve Israil balik¢i teknelerini yakalamis

Turk makamlar1 daha o©nce bu

veya abkoymustur. Mevcut kanun bu politikanin
uygulanmasmna yasal dayanak saglamakta ve biiyiik
olasilikla oldukga siki  bir sekilde
beklenmektedir (NA, 1956). 1918 sayili Kagakciligin Men ve

Takibi Kanunu'na eklenen maddelerin kagak avlanma ile

uygulanmasi

ilgili olan kism1 elgilik yetkililerine gore Tiirkiye

karasularinda balik¢iligin gelistirilmesi amacini

tasimaktadir. Kanuna uymayanlarin icisleri ve Giimriik
bakanliklar1 tarafindan yayinlanacak olan tebligler goz
ontinde bulundurularak sugu isleyenlerin kagakgilik
amaciyla mi1 hareket ettikleri ya da ele gecirilen maddeler ve
el konulan {irtinlerin degeri

hesaplanarak cezanin

belirlenecegi bilgisi raporda yer almistir (NA, 1956).

Amerika’nin Tirkiye'deki diplomatik misyonunun

balik¢ilik endiistrisi ve alt yapist konusunda hazirladig:
raporlarin  olduk¢a detayli bilgiler ihtiva ettigi
goriilmektedir. Bu konuda hazirlanmig 1958 yilina ait bir
rapor Istanbul balikciligma hasredilmistir. Buna gore,
Istanbul'da deniz {iriinlerinin pazarlanma siireci, belediye
denetiminde isleyen merkezi bir sistem aracilifiyla
yiiriitiilmektedir. Istanbul bolgesinde satilan tiim deniz
iirtinleri Belediye Toptan Balik Miizayedesinden gegmek
zorundadir (NA, 1958). Bu zorunluluk, denetim ve kontrol
mekanizmalarinin kamu

seffafligi  ile sagliginin

korunmasma yonelik 6nemli bir adimdir. Perakendeci ve
toptancilar iizerindeki kontrol ise, “imzali makbuz talep
edebilen belediye yetkilileri tarafindan saglanmaktadir.
Belediye balik miizayede binasi, “Galata ve Atatiirk
kopriileri arasinda Hali¢ kiyisinda Surigi denilen bolgede
yer almakta ve diger belediye tesisleriyle baglantii bir
toptan balik pazariyla gevrilidir. Miizayedeye getirilen tiim
balik

“siniflandirilir, derecelendirilir, tartilir ve miizayede edilir.”

drtinleri,  belediye  gorevlileri  tarafindan
Uriinlerin bu igslemden gegmesi hem kalite kontrol hem de

fiyat istikrar1 agisindan Onem tasimaktadir. Mevcut
tesislerde sogutma, dondurma ya da depolama altyapisi
bulunmamakta, = bu  ihtiyaglar = dis  kaynaklarla
karsilanmaktadir. Bununla birlikte, Istanbul Belediyesi 1957
yilinda 1ngiltere, 1skandinavya ve Almanya’daki modern
balik pazarlarini incelemek izere yapilan bir ziyaret sonrasi
[stanbul’a uygun modern bir tesis insasi igin fikirler
gelistirmistir. Yeni kurulacak sistemin giinliik 300 ton taze
balik isleme kapasitesine sahip olmasi planlanmaktadir.
Baliklarin pazara ulasimi o6zel sektor eliyle saglanmakta
olup, biiyiik firmalarin sahip oldugu tekneler 6n plandadir.
Ayrica, bazi bireysel balik¢illar da biiyiik firmalardan
krediyle tekne satin alir ve sozlesmeli olarak g¢alismaya
devam ederler. Kiigiik 6lgekli yelkenli ve kiirekli teknelerle
avlanan bagimsiz balikcilar da sistemin bir parcas: olarak
faaliyet gostermektedir (NA, 1958). Bu yapi, Istanbul’un
deniz iiriinleri sektoriinde hem saglik standartlarini hem de
ekonomik verimliligi artirmaya yonelik kapsamli bir kamu-
0zel sektor isleyisini temsil etmektedir. Konsolosluk
raporunda bu sekilde betimlenen Istanbul balikgihiginda
kooperatiflerin etkili oldugu anlagilmaktadir. Ug farkl
kooperatif ile orgiitlenen balikgilar bu yolla olta, yedek
parga, yakit ve diger ithal malzemelerin sinirl tedarikini de
saglamaktadirlar. 450 {iyeden olugsan bir diger kooperatif ise
biiyiik firmalardan olusmakta iken, ficlincii kooperatif
yaklasik 15 iiyeye sahiptir ve motorlu teknesi olmayan
Her

Istanbul’daki balikgilarin idari mekanizma ile Istanbul

balik¢ilardan  olugmaktadir. ii¢ grubunun da
Belediyesi nezdinde resmi bir temsil yetkisi bulunmaktadir
(NA, 1958). Bu kapsamli belgeler, ABD'nin 1950'lerde
Tiirkiye'nin balik¢ilik sektoriinii yakindan takip ettigini ve
hem vyasal diizenlemeler hem de endiistriyel gelisim
firsatlari analizler  yaptigini

agisindan  ayrintili

gostermektedir.

Tiirkiye’de et ve balik iiretimi desteklemek ve fiyat
istikrarin1 saglamak amaciyla 1952 yilinda Et ve Balik
Kurumu (EBK) kurulmustur (Resmi Gazete, 1952a). EBK, et
ve balikla ilgili {iretim, arastirma, diizenleme ve dagitim
islevlerini iistlenen merkezi bir devlet kurulusu olarak,
tarim ve hayvancligin yani sira balikcilik sektoriine de

miidahil olmustur Bu kurumun {istlendigi 6nemli roller
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ABD’nin  Istanbul altim1

hususlardan  biri

konsoloslugunun
1955 yilinda
disislerine gonderilen bir belgede Et ve Balik Kurumu'nun

cizdigi
olmustur. Amerikan
faaliyetlerine son aylarda ciddi bir ilginin varligina dikkat
cekilmistir (NA, 1955). ABD Dasisleri Bakanligi'na iletilen
rapora gore, kurumun c¢alismalarti o doénemde hem
kamuoyunun hem de merkezi hiikiimetin yakin ilgisini
¢ekmistir. Merkezi yonetimi Ankara’da bulunan kurum,
Istanbul’da  operasyonel ciddi  bir
gostermekteydi (NA, 1955). Bu kapsamda kentin farkh

bolgelerinde soguk hava deposu tesisleri kurulmus,

olarak varlik

mezbahalar inga edilmis ve balik¢ilik aragtirmalari i¢in 6zel
projeler gelistirilmistir. 1954 yilinda agilis1 yapilan Begiktas
EBK'min en dikkat

yatirimlarindan biri olmustur. Bu tesis, Birlesmis Milletler

Soguk Hava Deposu, ¢eken
Tarm ve Gida Orgiitii (FAO) destegiyle insa edilmis ve
Bagsbakan'in da katildig1 bir torenle agilmistir. Tam
kapasiteye ulasmasi beklenen bu tesisin donmus et ve balik
depolama kapasitesinin yani sira, buz {iretimi ve sebze-
meyve muhafazasina yonelik altyapisiyla da ¢ok yonlii bir
gida koruma merkezi olmasi hedeflenmistir. Besiktas
disinda Zeytinburnu ve Haydarpasa’da yapimi siiren
tesisler, hem giinliik isleme kapasiteleri hem de saklama
olanaklariyla Istanbul’daki gida lojistigi igin stratejik bir
onem tasimaktaydi. Bu yatirimlar, sadece i¢ tiiketime degil,
ayni zamanda dis ticaret potansiyeline de hizmet etmistir
(NA, 1955).

Incelenen konsolosluk raporuna gore, kurumun temel
hedeflerinden biri de et ve balik piyasalarinda yasanan fiyat
dalgalanmalarii dengelemekti. Bu amagla EBK, {ireticiden
dogrudan alim yaparak arzi diizenlemeye calismis, ancak
bazi durumlarda piyasa direnciyle karsilagmistir. Ornegin,
kurbanlik kuzu alimlarinda spekiilatif fiyatlar1 diisiirme
¢abasi, kurumun beklenenden daha az iiriin satin almasiyla
sonuglanmis ve bu siire¢ zarar hanesine yazilmistir. EBK,
satin aldig {irlinleri mevcut ticari kanallar iizerinden daha
yliksek fiyatla satisa sunmakla birlikte, gelecekte kendi
magaza agini kurma niyetindeydi. Bu dogrultuda, dénemin
yenilik¢i perakende modeli olan Migros Tiirk ile is birligine
gidilerek, mobil magazalar ve self-servis marketler
aracihigiyla triin dagitimi yapilmaya baslanmistir (NA,
1955). Et ve Balik Kurumu'nun faaliyetleri yalnizca ig
piyasayla smnirli kalmamus, dis ticarete de yonelmistir. 1954-
55 kiginda balik

gerceklestirilmis, iirtinlerin tasinmasinda kurumun kendi

ftalya ve Macaristan’a ihracati
sogutucu gemileri kullalmistir. Ayrica Israil’e donmus
balik, Dahran’daki Arap-Amerikan Petrol Sirketine ise
donmus sigir eti satisi igin miizakereler yiirtitiilmiistiir

(NA,1955).

Bilimsel Arastirma ve Uluslararas1 Uzman Destegi

Balik¢ilik alaninda  bilimsel

amagclayan EBK, Balik¢ilik Arastirma Merkezi'ni kurarak

kapasiteyi artirmay1
Arar adli arastirma gemisini devreye almistir. Bu gemi,
Almanya’da insa edilmis olup iki laboratuvar ve bilimsel
arastirma ekipleriyle donatilmistir. Merkezde izlandal ve
Norvegli FAO uzmanlarinin da katkisiyla Tiirk bilim
insanlarmin egitilmesi hedeflenmistir. Ayrica Amerikan
yapimi girgir aglarm kullanimiyla Karadeniz ve acik
denizlerde balikgilik potansiyelinin Ol¢iilmesine yonelik
seferler planlanmistir. Bu siirecte Tiirk balikgilarinin
modern avcilik teknikleriyle tanismalari ve egitilmeleri
saglanmustir. Diger yandan, EBK'nin yonetici kadrosunun
Erzurum’a diizenlemis oldugu bir ziyarette soguk hava
depolarinin kurulmas: giindeme gelmis, ayrica Viyana’dan
gelecek olan uzmanlarin Tiirkiye'de sosis tiiretimi igin
¢alismalara baslayacaklar1 bilgisi kamuoyuyla
paylasilmistir (Aksam, 1955). Raporda belirtildigi {izere,
EBK'nn politikalarinin Istanbul'daki et ve balik arzi ile
fiyatlar tizerindeki etkilerini degerlendirmek icin heniiz
erken olsa da, kurumun sahip oldugu yetkiler ve altyap1
kapasitesi, piyasada belirleyici bir aktdr olabilecegini
gostermektedir. Bu durum, EBK'nin uluslararas: diizeyde
dikkatle izlenmesi gereken bir kamu kurumu olarak kabul
edildigini ortaya koymaktadir. Esasen 1950’lerden sonra
Tiirkiye’de balikgilik sektoriiniin gelistirilmesine yonelik
atilan birtakim adimlar koklii birtakim degisimleri de
beraberinde getirmistir. Bu siirecte 1951 yi1linda Ekonomi ve
Ticaret Bakanlig1 tarafindan gerceklestirilen Su Uriinleri
Kongresi ile sektoriin temel sorunlar1 ele alinmis ve gerekli
¢ozlimler icin atilacak adimlar kararlagtirilmigtir. 1952
yilinda Hidrobiyoloji Enstitiisii biinyesine dahil edilmek
iizere satin alman tekneler ile alt yapi gliclendirilmeye

calisilmistir (Zengin, 2023).

1952 tarihli ve 871 sayil1 Bakanlar Kurulu Kararnamesi
uyarinca kurulan Et ve Balik Kurumu Tiirkiye’de et ve su
sektorlerinde

urunleri hem iiretim hem de piyasa

regiilasyonu alanlarinda faaliyet gostermek iizere

yapilandirilmistir.  Kararnamenin ikinci maddesinde
belirtildigi {izere kurumun temel amaci, bu alanlarda
iretim, ticaret ve sanayi faaliyetlerini diizenlemek,
yonlendirmek ve desteklemektir. EBK, ciftlik hayvanlar: ve
baligin yani sira bu tiriinlerin islenmis bigimlerinin de i¢ ve
dis ticaretine dogrudan katilabilmekte; ayni zamanda
tlirlerin 1slahi, {iretim tekniklerinin gelistirilmesi ve bu
siirecleri destekleyecek altyapinin kurulmasma yonelik
faaliyetlerde bulunmaktadir. Bu kapsamda kurum,
mezbaha ve soguk hava depolar: gibi isleme ve muhafaza
tesislerini kurma ve isletme yetkisine sahiptir. Ek olarak,
piyasalarda ortaya ¢ikabilecek dengesizliklere miidahale

etme amaciyla, Ekonomi ve Ticaret Bakanlig1 onayuyla fiyat
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regiilasyonu uygulayabilmekte ve hem kamu hem o6zel
sektdre kredi mekanizmalari araciligiyla mali destek
sunabilmektedir (Resmi Gazete, 1952b). Bu ddénemde
EBK'nin tesekkiilii basin organlarinda da konu edilmistir.
1931 yilinda Toprak Mahsulleri Ofisine bagl olarak
kurulmasma ragmen son iki seneden beri miistakil bir
iktisadi devlet tesekkiilii halinde yeniden tegkilatlanmasiyla
Tiirkiye’de balik¢iligin inkisaf etmesinin kolaylasacag:
vurgulanmigtir. Gazete haberine gore EBK'min balikgilik
sektoriine en 6nemli katkisi tanzim satislar1 ve Migros'un
takviye edilmesiyle piyasanin diizenlenecegi ve baliklarin
denize dokiilmesi gibi durumlar1 yasayan iireticilerin
korunmasi da saglanacaktir. Kurumun Besiktag’taki soguk
hava deposunun ve buz fabrikasinin yetersizligine de vurgu
yapilan gazete haberinde kurumun midiri Kazim
Oztiirk'iin bu konudaki agiklamasina yer verilmistir. Buna
gore, baz1 {ireticilerin soguk hava depolarini kiralamak
istemelerine ragmen zaten son derece smirli olan bu
depolarin kiralanmasinin miimkiin olmadig1 belirtilmistir
(Milliyet, 1955).

1950'1i EBK'nin
Istanbul’daki faaliyetleri dikkat ¢ekici bicimde genislemis ve

yillarin  ortalarnda ozellikle
ABD Istanbul Bagkonsoloslugu tarafindan raporlanmustir.
Konsolosluk kaynaklarma gore, kurumun Besiktas'ta insa
ettigi FAO destekli soguk hava deposu, dénemin en
kapsamli gida lojistigi yatirimlarindan biri olarak
degerlendirilmistir. Bu tesisin tam kapasiteye ulasmasiyla
glinliik 100 ton buz {iiretimi, 2,000 ton donmus balik ve
20,000 karkas et

beklenmekteydi (NA, 1955). Kurum ayrica Zeytinburnu ve

depolama kapasitesine ulasmasi
Haydarpasa’da yeni tesislerin insasina baglamis ve FAO ile
is birligi icinde Tiirk balik¢ilarinin modern girgir aglariyla
avalik  tekniklerini Ogrenmesi igin egitim projeleri
ylriitmiistiir. Tim bu gelismeler, EBK'nin yalnizca bir
tedarik ve dagitim organizasyonu olmanin otesinde,
sektorler arasi

entegrasyonu ve yapisal doniisimii

hedefleyen bir kamu kurumu haline geldigini
gostermektedir. Konsolosluk raporunda da belirtildigi
tizere, kurumun piyasa tiizerindeki uzun vadeli etkileri
heniiz kesinlesmemis olsa da, sahip oldugu kapsamh
yetkiler ve kurumsal kapasite dikkate alindiginda yerel ve
ulusal diizeyde belirleyici bir aktdér olma potansiyeli
tasimaktadir. EBK'nin piyasay1 diizenleyici bir etkisinin
oldugu, doneme dair bir gazete haberinden takip
edilebilmektedir. Istanbul’'da et tedariki

yasanan sorunlarin ¢Oziilmesi maksadiyla diizenlenen

konusunda

toplantida tiretim bolgelerindeki 4000 bas hayvanin kesilip
sevkiyat yapilacag: ifade edilmis, ancak daha da 6nemlisi
fzmir Belediyesinin et narhmnin arttirilmasi icin yapmis
oldugu miiracaat reddedilmistir. Boylelikle karaborsanin ve

fiyat dalgalanmalarimin énlenmesine ¢alisilmistir (Milliyet,

1957). Bu donemde, balikgilik konusunda incelemelerde
bulunmak tizere ECA kapsaminda Yunan balik¢ilik uzmarn
Tiirkiye’'ye gelmistir. Ankara’daki yetkililerle goriistiikten
sonra Istanbul’a gelisinde yaptig1 aciklamada daha &nce
Amerikali  yetkililer tarafindan  sunulan raporlarn
inceledigini ifade eden uzman, soguk hava depolarin
Onemin  verilmesi ve alakali

gereken konuyla

miitehassislarin  bu alandaki bilgilerini arttirmalar:
gerektigini vurgulamustir (Zengin, 2023; 120). Diger yandan
Tiirkiye’de balik¢ilik faaliyetlerinin bilimsel bir gergevede
yonetilebilmesi ve ileriye doéniik projeksiyonlarin
yapilabilmesi i¢in 1955 yilindan itibaren balik¢iliga yonelik
istatistiklerin tutulmaya baglamasi ve 1967’den sonra da
diizenli olarak anketlere dayali olarak bu istatistiklerin y1llik
seklinde yayimlanmasi Tiirkiye’de bilimsel ve rasyonel bir
balik¢ilik sanayisi kurulmasinin éniinti agmistir (Knudsen,

2009).

Soguk Savas Doéneminde Tiirk-Amerikan Teknik is
Birligi: 1952-1953 Et Paketleme Projesi Ornegi

1951-1953 yillar1 arasinda faaliyet gosteren Mutual
Security Agency (MSA) adli Amerikan dis yardim kurulusu
esasen Marshall Planinin bir uzantisi olarak Sovyet
etkilerine agik olan Avrupa iilkelerine iktisadi ve teknik
yardim faaliyetlerini yiiriitmek amaciyla tesis edilmistir.
Daha sonra Amerika Birlesik Devletleri
(USAID)'in  onclisti

Operations Administration

Uluslararasi

Kalkinma Ajansi olan Foreign
(FOA)'ya doniisecek olan
MSA’nin Tiirkiye’deki 6nemli faaliyetlerinden biri de et ve
balik endiistrisinin modernlestirilmesi igin teknik yardim ve
finansman saglama girisimi olmustur (Birinci, 2007). 1950°1i
yillarda Amerika'nin Tiirkiye’ye verdigi teknik yardimlarin
bir 6rnegini olusturan et ve balik paketleme sektoriindeki
girisimler diplomatik yazismalarda biitiin detaylar: ile yer
almustir. 1952-53 yillar1 arasinda giindeme gelen Tiirkiye Et
Paketleme Projesi bu dénemin teknik yardim anlayisinin
somut bir 6rnegini sunmaktadir. Mutual Security Agency
(MSA) yetkileri olan Macaulay ve G. H. Knutson arasinda
yapilan goriismeye gore Noble Raporuna dayali olarak
Tiirkiye Et Paketleme Tesisi kurulmasi giindeme alinmaistir
(NA, 1952a). Bu konunun detaylariyla arastirildigi Noble
Raporu’na gore Tiirkiye’de Toprak adiyla faaliyet gosteren
miihendislik sirketi, MSA ve Ankara’daki yetkililer arasinda
yapilacak olan goriismeler sonucunda bir yol haritas:
belirlenecekti.

Rapora gore Amerikan Et paketleme

Enstitiisii'niin ~ kalifiye  miihendislik  firmalar1  igin
danisilmast uygun olsa da Henschin, Everds&Crombie ile
Smith, Brubaker and Egan adli iki firma da tavsiye
olunmaktadir. Yapilan goriismelerde Tiirkiye'nin et
endiistrisindeki mevcut kapasitesinin yetersizligi, hem ig
tiiketim hem de potansiyel ihracat agisindan onemli bir

darbogaz olusturmaktaydi. Noble Misyonu'nun hazirlamig

121



Babaoglu ve Aydin (2025), Marine and Life Sciences, 7(2), 117-127

oldugu rapora gore Tiirkiye’deki mevcut tesisler modern
standartlara uzak olmakla birlikte verimlilik de son derece

diisiiktii.

MSA yetkilisi George H. Knutson'in aktardig bilgiye
gore, Tiirkiye’deki tesislerin acilmas1 i¢in Noble Raporu'nda
belirtilen bes yillik siire olduk¢a uzundu, ancak buna
mukabil Bay Macaulay'in 6ngordiigii iki yillik siire de
oldukga kisaydi. MSA'nin yiiriitecegi bu teknik yardim igin
hatir1 sayilir bir biitge ayrilacagr belirtilmistir. Bunun
disinda Noble Misyonu'nun o&nerileri arasinda ABD
yonetimi ve igletme firmasimin miihendislik firmas ile is
birligi icinde ¢alismasi ve Amerikan know-how ve ekipman
icin MSA tarafindan bir
belirtilmistir (NA, 1952a).

milyon dolarmn ayrilacag:

farkli

kurulmasim éngoérmekteydi. Erzurum, Dogu Anadolunun

Proje, Tiirkiye'nin dort bolgesinde  tesis
hayvancilik potansiyelinden yararlanmak iizere oncelikli
pilot tesis olarak planlanmistir. Bolgenin hammadde
zenginligi ve stratejik konumu bu se¢imde etkili olmustur.
Konya, Ic  Anadolu'nun tarim-hayvanciik  merkezi
konumundan hareketle ikincil {iretim merkezi olarak
Ankara,

lokasyonunun sagladigi lojistik avantajlar nedeniyle 6nemli

tasarlanmustir. bagkent konumu ve merkezi
bir {iretim merkezi olarak Ongoriilmiistiir. En biiyiik
tiiketim merkezi olan Istanbul'da kurulacak olan tesis ise
hem yerel pazar hem de potansiyel ihracat igin stratejik
konumdaydi. Projenin toplam maliyeti 400.000-800.000
dolar arasinda MSA hibesi ile kargilanacakti. Bu tutar
modern et isleme ekipmanlari, teknik danismanhk
hizmetleri, personel egitimi programlar ve tesis tasarim ve
kurulum masraflarint kapsiyordu. MSA (Mutual Security
Agency), ana finansor ve koordinatér kurum olarak
projenin genel yonetiminden sorumluydu ve ajans icinde
Alexis Doster'in koordinatorliigiinde multidisipliner bir
ekip olusturulmustur. John H. Noble liderligindeki teknik
danismanlik ekibi, Tiirkiye'nin et endiistrisi durumunu
analiz ederek 16 maddelik kapsamli tavsiye raporu

hazirlamistir (NA, 1952a).

Et ve Balik Kurumu, projenin ana uygulayict kurumu
olarak teknik ve idari koordinasyonu iistlenmekteydi. Refet
Artuner, Genel Miidiir Yardimais: sifatryla Tiirk heyetinin
bagkan1 olarak miizakerelerde aktif rol almigtir. Yavuz
Ustiin, Makine Ekipman Departmani Bagkani olarak teknik
konularda Tiirk tarafinin baslica uzmani olarak gorev
yapmustir. Nail Artuner ise New York Tiirk Biiyiikelgiligi
Ticari Atasesi olarak diplomatik kanallar araciligiyla
koordinasyonu saglamistir. Palmer House Hotel'de 30 Ocak
1953'te gergeklestirilen Chicago toplantisi, projenin nihai
Noble-

Barnett-Coultas Misyonu'nun 16 tavsiyesinin goriisiildiigii

seklini belirlemede doniim noktasi olmustur.

toplantida, 12 madde {izerinde anlasma saglanirken 4

konuda anlagmazlik devam etmigtir (NA, 1953). Uzlagsma
saglanan konular arasinda temel tesis tasarimi, ekipman
standartlar, egitim programlari ve finansman
mekanizmalar1 yer alirken; Ankara tesisinin zamanlamasi,
yonetim yapist modeli, Amerikan uzman sayis1 ve
miithendislik koordinasyonu konularinda anlasmazlik
yasanmistir. MSA merkezinde 4 Subat 1953'te yapilan
Washington goriismelerinde, Chicago'da ¢oziilemeyen
konular ele alinmistir. Alexis Doster'in koordinatorliigiinde
gerceklestirilen goriismelerde, her iki taraf da pragmatik
yaklagim sergileyerek uzlasma saglamistir. En oOnemli
biri

1953). Amerikan tarafi projenin

alanlarindan modeli
(NA,

tamamen Amerikan sirketi kontroliinde, "anahtar teslimi"

anlasmazlik yOnetim

konusundaydi

bir sistemle yiiriitiilmesini dnerirken, bu model hizli sonug
alma ve kalite kontrolii acgisindan avantajli goriilityordu.
Tiirk tarafi ise Et ve Balik Kurumu'nun genel sorumlulugu
istlendigi, Amerikan uzmanlarin Tiirk Genel Miidiir
koordinasyonunda ¢alistign hibrit bir model Onerdi.
Uzlasma sonucunda Tiirk tarafinin énerisinin kabul edildigi
nihai modelde, Et ve Balik Kurumu genel koordinasyonu
iistlenecek, Amerikan uzmanlar teknik konularda tam yetki
sahibi olacak ve teknoloji transferi ile personel egitimi
oncelik kazanacakti. Tesisin kurulum sirasi konusunda da
farkl goriisler mevcuttu. Noble Misyonu 6nce Erzurum'da
pilot uygulama ile deneyim kazanilmasi, basarili sonuglar
alindiktan sonra diger tesislere gecilmesi yaklagimini
benimserken, Tiirk tarafi tilkenin acil ihtiyaglar1 nedeniyle
miimkiin oldugunca es zamanli insaatin baslatilmasini
istiyordu (NA, 1953). Coziim olarak Erzurum'un oncelikli
statlisii korunarak, diger tesislerin de hizlandirilmis
programa alinmasi kararlastirildi. Anlasmazlik yasanan
diger bir konu da uzman sayisi ve niteligi idi. Tiirk tarafi
sekiz Amerikali uzman talep ederken, Amerikan tarafi iig
uzmanin yeterli olacagmi diistiniiyordu. Bu konuda
uzlagsma, gorev tanumlarinin netlestirilmesi ile saglandi.
Proje Tiirkiye agisindan 6nemli kazanimlar vaat ediyordu.
Modern et isleme teknolojilerine erisim, yerli uzman kadro
egitimi, istihdam yaratma ve katma deger artisy, uluslararasi
standartlarda  {iretim  kapasitesi ~ gibi = faydalar
ongoriiliiyordu. ABD agisindan ise hedefler farkliydi.
Tiirkiyenin  NATO miittefiki

Amerikan

olarak giiclendirilmesi,

teknoloji ve ekipmanma baghlik, diger
gelismekte olan iilkeler igin 6rnek tegkil etme ve Amerikan
sirketleri icin yeni firsatlar yaratma gibi stratejik amaglar
MSAmin 1951-1953 faaliyet

doneminin son aylarinda gerceklesmistir. 1953 yilinda

giudiiliityordu. Bu proje,

MSA'nin Foreign Operations Administration (FOA) haline
dontismesi, projenin yeni kurumsal cercevede devam

etmesini gerektirmistir.
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1955 yilinda ABD Disisleri Bakanligi'na ait bir belgede
Tiirkiye’de et ve balik sektdriindeki devlet miidahalesinin
1950°li  yillarin

sektoriiniin

kapsamli bir analizi yer almaktadir.

ortalarinda Tiirkiye'nin gida
modernizasyonunda kararli miidahalelerde bulunduguna
yer verilen belgede Et ve Balik Kurumu'nun iilke genelinde
fiyat istikrar1 ve et ve balikk ticareti, {iretimi ve
endiistrisindeki tiim calisma ve arastirmalar1 ytiriitmek
Merkezi Ankara'da

bulunan kurumun Istanbul'daki operasyonlar;, modern

tizere tasarlandigina deginilmistir.

soguk hava deposu tesisleri ve deneysel balikcilik
projelerini kapsiyordu. Belgede ayrica yer verilen bilgiye
gore, FOA destegiyle Besiktag'ta kurulan soguk hava
deposu tesisi, glinliik 100 metrik ton buz {iretimi, 400 metrik
ton buz depolama alani, 2000 metrik ton donmus balik ve
20.000 karkas donmus et depolama kapasitesine sahipti
(NA, 1955). Kurumun fiyat istikrarmni saglama misyonu
dikkat gekiciydi. Istanbul genel miidiirii, organizasyonun
kuzu, sigir eti ve balik satin alarak geleneksel fiyat
zamanda

dalgalanmalarin1  azaltmaya calistigini, aymn

balikgilar  ve iftlik hayvani saticilarmmin  ¢ikarlarim
gozettigini belirtiyordu. Birlik, satin aldig; {irtinleri iireticiye
Odenen fiyattan daha yiiksek fiyata satarak kar elde
ediyordu ve gelecekte kendi satis magazalarimi kurma
planlar1 vardi. Migros Tiirk ile yapilan anlasma da dagitim
kanallarinin genisletilmesi agisindan onemliydi.
Uluslararas: ticaret boyutunda, Birlik gecen kis 1talya ve
Macaristan pazarlarma balik satmis, kendi kiigiik sogutucu
gemileriyle tasimaciligi {istlenmisti. Israil'e donmus balik ve
Dahran'daki Arap-Amerikan Petrol Sirketi tesisine donmus
sig1r eti satis1 i¢in miizakerelerin devam ettigi belirtiliyordu.
Kurumun arastrma ve gelistirme faaliyetleri de
kapsamliydi. Yeni kurulan Balik¢ilik Arastirma Merkezi
biinyesinde laboratuvarlar ve 175 tonluk arastirma gemisi
R/S Arar da vardi. 1952'de Almanya'da insa edilen Arar, iki
laboratuvar igeriyor ve alt1 bilim insani ile on bir miirettebat
tiyesi barindirabiliyordu. iki FAO uzmani geng, Tiirk bilim
insanlartyla calisarak Karadeniz'in balik¢ilik potansiyelini
aragtiriyordu. Amerika'dan getirilen California tipi girgir
aglar ve Izlandal yapimi aglarla deneyler yapiliyor, FOA
misyonu

tarafindan Tiirk balikgilarinin egitimi igin

Amerikan uzmanlar saglaniyordu (NA, 1955).

Tiirkiye’de Balik Konserve Endiistrisi

Tiirkiye’de 1950 ile 1954 yillar1 arasinda balik konserve
endiistrisinde mevcut altyap1 ve kapasite konusu Amerikan
iktisadi

arasindaydi. ABD hariciyesine sunulan raporlar, dénemin

konsolosluk  belgelerine  yansiyan konular
Tiirk balikgilik sektoriiniin kapsamli bir portresini ortaya
koymakla birlikte bu sektdrde hangi adimlarin atilabilecegi
konusunda da onemli bilgiler ihtiva etmektedir. ABD'nin

Istanbul Konsoloslugu tarafindan diizenlenen belgede 1950

yili itibariyla Tiirkiye’de faaliyet gosteren yedi balik
konserve fabrikasinin faal halde oldugu bilgisi yer almistir.
21 Temmuz 1949 tarihli 63 numaral olan Tirk Balik¢ilik
Endiistrisi raporunda bu fabrikalarin isimleri ve {iretim
kapasiteleri su sekilde agiklanmustir; 1950 yili itibariyla
Tiirkiye'de yedi ana balik konserve fabrikasi faaliyet
gostermekteydi (NA, 1950). Bu fabrikalar Istanbul merkezli
olup, glinliik {iretim kapasiteleri 8 saatlik vardiya basina
1000 ila 5000 kilogram arasinda degismekteydi. En biiyiik
tesis olan Konservecilik Tiirk Anonim Ortaklig: giinde 5000
kg kapasiteye sahipken, Marmara Konserve Fabrikas1 2000
kg, Ideal Konserve Fabrikas1 ise 1500 kg kapasiteye sahipti.
Ali Rumani, Ciftlik Konserve Fabrikasi, Pigkin Konserve

Imalathanesi ve Geyik Konserve Fabrikasi gibi diger tesisler

ise her biri 1000 kg giinlik kapasiteyle faaliyet
gostermekteydi. Bu konserve fabrikalarinin &nemli bir
ozelligi, miinhasiran balik konservesi tretimi

yapmamalariydi. Mevsimsel kosullara ve mevcut ham
maddeye gore et, meyve, sebze ve marmelat gibi cesitli
iirtinlerin konservesini de iiretebilmekteydiler. Bu durum,
doénemin Tiirkiye’de gida sanayisinin ¢ok iiriinlii yapisini ve
esnekligini gostermektedir (NA, 1950).

1952 yilinda Kaliforniyali balik uzmani G.B. Dollar
Tirk  balikgilik

endiistrisindeki teknolojik durumu carpic1 sekilde ortaya

tarafindan hazirlanan detayli rapor,

koymaktadir. Dollar'in  bulgularma Tiirkiye'de
kullanilan  balik ABD’deki
uygulamalardan yaklasik 35 yil gerideydi (NA, 1952b). Bu
hem de

gore,
isleme yontemleri

gerilik hem {iretim siireglerinde ekipman
teknolojisinde kendini gostermekteydi. Balik isleme siireci
oldukca ilkel yontemlerle gerceklestirilmekteydi. Baliklar
200-300 kg tasiyan teknelerle kiyiya getirilmekte, ardindan
elle isleme boliimiine tasinmaktaydi. Yikama, bas ve kuyruk
kesme islemleri tamamen manuel olarak isciler tarafindan
yapilmaktaydi. Sardalya ve diger kiiciik baliklarin donmus
hale getirilmesi igin tuzlu su ¢ozeltisi kullanilmakta, baliklar
ahsap ve tel bez raflar iizerine yerlestirilerek giines altinda
kurutulmaktaydi. Rapora gore, hava kosullar1 uygun
olmadiginda ise ahsap veya komiir atesi ile kurutma islemi
yapilmaktaydi. On pisirme islemi, raflarin dikdértgen firma
yerlestirilmesi ve buhar ile pisirme ya da kuru 1sitma ile
pisirme seklinde iki farkli yontemle gerceklestirilmekteydi.
Dollar, hazirladig1 raporda bu yontemlerden ikincisinin
daha iyi sonuglar verdigini belirtmistir. Pisirme sonrasinda
ise baliklar sogutularak teneke kutuya yerlestirilmekte ve
soguk zeytinyagi eklenmekteydi (NA, 1952b). Mevcut
iretim yoOntemlerinin en kritik sorunu, tiim bilesenlerin
soguk konulmasi nedeniyle teneke kutularda vakum
olusmamasiydi. Bu durum, iriiniin yiiksek rakimlara
cikarilmasi halinde tenekelerin sismesine ve bozulma ile

kontaminasyon riskine yol ag¢maktaydi (NA, 1952b).
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Sterilizasyon siireci de manuel kontrol altinda
yliriitiilmekte, sadece termometre ve basing gostergesi
bulunmaktaydi. Operatoriin deneyimine bagli bu sistem,
sicaklik ve siire hatalarina agik olup, bozulma ve
kontaminasyon riskini artirmaktaydi. Teneke kutu tiretimi
de ayni derecede ilkel yontemlerle yapilmaktaydi. Teneke
levhalar elle metal makasla kesilmekte, govde cekig ile
sekillendirilmekte ve alt kistm lehim ile sabitlenmekteydi.
Bu manuel siireglerde herhangi bir test yontemi
bulunmamasi, doldurmadan 6nce ve sterilizasyon sirasinda

sizintilara neden olmaktaydi (NA, 1952b).

Dollar'in arastirmasi sirasinda ziyaret ettigi balikgilik
merkezleri arasinda Bandirma, Erdek, Marmara, Canakkale,
Cardak ve
bolgelerdeki balikcilarla yapilan goriismelerde, modern

Lapseki, Gelibolu  bulunmaktaydi. Bu
yontemler ve ekipman egitimi ile giinde yaklasik 15 ton
balik saglayabilecekleri belirlenmisti. Ancak balik¢ilarin
karsilastig1 temel ekonomik zorluk, yakaladiklari balig:
pazara gotiirdiiklerinde uygun fiyat alamamalariydu
Sermaye eksikligi nedeniyle miisteri bulamayan balikgilar
i¢in Onerilen ¢6ziim, sezonun basinda konserve operatorleri
ile anlasma yapabilmeleriydi. Ziyaret edilen limanlarin
timii modern konserve tesisi kurulumu igin Onemli
sinirlamalara sahipti. Bu simurlamalar arasinda taze su
eksikligi, yakit sorunu, elektrik giicii yetersizligi, demiryolu
tasimaciligt problemleri ve yedek par¢a igin makine
diikkanlarmin bulunmamasi yer almaktayd: (NA, 1952c).
Modern sardalya konserve fabrikasi i¢in taze su gereksinimi
kritik 6neme sahipti. Dollar, kapsamli degerlendirmeleri
sonucunda Marmara Adas1 ve Gelibolu olmak {izere iki
lokasyonu uygun bulmustur. 1200 kisilik niifusunun
%90'min gecimini balikgiliktan sagladigr bir yer olan
Marmara Adasi, Ege Denizi ve Bogazlar iizerinden
Karadeniz'e go¢ eden uskumru ve orkinos tiirii baliklar i¢in
onemli bir durakti. Adada mevcut olan kiiciik Ender
Konserve Sirketi'ne ait tesis, yeniden sekillendirilerek
giinde 10-15
doniistiiriilebilirdi. Gelibolu ise yaklasik 10.000 niifuslu bir

sehir olarak daha iyi ulagim imkanlarina sahipti. Bélgede

ton Kkapasiteli modern bir fabrikaya

bulunan bes kiigiik konserve fabrikasindan biri giinde
15.000 adet konserve iiretim kapasitesine sahip iken biiyiik
kargo gemilerinin yanabildigi liman, lojistik agidan da
oldukca avantajli bir konumdaydi (NA, 1952c).

Raporun hazirlandigr yillarda heniiz emekleme
agsamasinda olan balik¢ilik endiistrisinde balik sakatatlarina
(temizlenen baliktan arta kalan kisim) tiretim siireglerinin
hi¢bir asamasinda yer verilmemistir. Bu nedenle, Dollar'm
raporunda yer alan konularda biri de balik sakatatlar:
olmustur. Dollar’a gore balik sakatatlar1 balik yemi ya da
balik yag1 olarak degerlendirilmeliydi. Halihazirda balik

sakatatlarmin tavuk ve hindi gibi kanatlilar i¢in hayvan

yemi olarak kullanildigina deginilmis ve hatta bir donemler
giibre olarak kullanilan balik sakatatlarinin Amerika’da
oldukga pahali bir {iriin olduguna yer verilmistir. %60 ya da
%70 oraninda zengin bir protein kaynagi olan balik yeminin
bu 6neminin yaninda balik yag1 da kemik gelisimi agisindan
onem tasiyan D vitamini kaynag1 oldugu igin Tiirkiye’deki
balik endiistri altyapisinin bu yonde bir dontisiim gegirmesi
gerekmekte oldugu belirtilmistir (NA, 1952c).

Marmara Adasi’'nda insa edilmekte olan soguk hava
her
saklanabilecegi

deposu sayesinde tirlii balik gesidinin uygun

kosullarda ve orkinos ve uskumru
baliklarinin konserve fabrikalarinda islenmek {iizere bu
tesiste depolanabilecegine yer verilmistir. Bu sayede
dondurulmus baliklar ayni zamanda yurtdigma ihrag
edilebilecektir. Geleneksel bir iiretim altyapisina sahip olan
Ender Konservecilik adli sirket, saatte 750 adet konserve
birlikte

tesisindeki ekipmanlar modern makinalarla degistirilirse

iretim kapasitesine sahip olmakla liretim
daha yiiksek kapasitede {iretim olanagi elde edilmis

olacaktir.

S6z konusu rapor hazirlanirken Marmara Adasi,
Gelibolu ve Canakkale’de yerel idarecilerin nezaretinde
bolgede balikgilarla gortismeler gergeklesmistir. O
tarihlerde 10 bin niifusluk bir yerlesim yeri olan Gelibolu’da
giinliik 15000 adet iiretim kapasiteli irili ufakli konserve
fabrikalar1 mevcuttu ve iyi gecen bir sezon sonunda toplam
500.000 adet

goriismeler neticesinde verimli bir tesis kurulabilmesi i¢in

konserve paketlenebiliyordu. Yapilan
balik arzi, ulastirma, balikcilik bolgesine yakinlik, su
kaynags, atiklarin bertaraf edilmesi, rahatsiz edici kokular,
bakim ve diger malzemeler gibi konular giindeme gelmistir
(NA, 1952c). Raporda belirlenen lokasyonlarm hicbiri bu
gereksinimleri karsilamadigi ortaya konmus, Istanbul’un ise
en uygun yer olacag1 ortaya konmustur. Istanbul'u soguk
hava depolarina sahip olmasi ve ticaret merkezlerine olan
yakinlig1 ile birlikte konserve tesislerinde yer alacak olan
makinalarin bakim ve onarmmina destek olacak elektrik,
makine ve tamir imkanlarinin mevcudiyeti tahmin edilen
biiyiikliikte bir tesis icin olumlu parametreler olarak
degerlendirilmektedir. Orkinos disinda uskumru ve
sardalya tiirti baliklarin iglenecegi konserve tesisi igin
gerekli olan malzeme ve ingsaatin tiim detaylar1 raporda yer
almistir. Tesis i¢in satin alinacak ekipmanlar 126.000 USD
tutarinda hesaplanmistir (NA, 1952b). Marshall Plamn
kapsamindaki faaliyetler 1952 yili itibariyla sona ermis olsa
da ABD'nin Tiirkiye'ye yaptig1 teknik yardimlar ilerleyen
yillarda da devam etmistir. Cumhurbaskani Celal Bayar'in
1955 yilinda Tiirkiye Biiyiik Millet acls

konusmasinda EBK'nin {iretim ve tiiketim bolgelerinde 36

Meclisi'ni

fabrika ve tesis ile {i¢ et kombinasi ve 50"yi agkin soguk hava

ve buz fabrikasini meydana getirdigini aktarmis olmasi
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balik¢ilik endiistrisindeki somut ilerlemeyi gostermektedir
(Ozer, 2023).

Calisma kapsaminda incelenen belgeler, 1950'li yillarin
basinda Tiirkiye'nin balik¢ilik endiistrisinin durumunu ve
sekilde

Amerika Birlesik Devletleri'nin Tiirkiye

modernizasyon  ihtiyacin1  detayl ortaya
koymaktadir.
Sanayi Kalkinma Bankasi araciligiyla sektore destek verme
planlar;, donemin uluslararast is birligi anlayisini da
yansitmaktadir. Ancak belgelerde, &nerilerin ne O6lgiide

hayata gecirildigine dair bilgi bulunmamaktadir.

SONUC

1950'li yillarin basindan itibaren Tiirkiye'nin NATO
iyeligi ve Bat1 ittifakina eklemlenme siireciyle birlikte,
ABD'nin Tiirkiye'ye yonelik ilgisi ekonomik kalkinma
alaninda somut projelere doniismiistiir. Bu ¢alismada
balik¢ilik

sektoriiniin modernizasyonunun salt teknik bir mesele

incelenen Amerikan diplomatik belgeleri,

olmadigmi, ayni zamanda Soguk Savas doéneminin
jeopolitik stratejilerinin bir pargasi olarak ele alindiginu
ABD'nin Tiirk balikgilik endiistrisine

yonelik yaklasimi ii¢ temel eksende sekillenmistir. Ik

gostermektedir.
olarak, miittefik bir {ilkenin ekonomik kapasitesini
giiclendirerek Sovyet etkisine kars1 direncini artirma hedefi;
ikinci olarak, Amerikan teknolojisi ve ekipmanina
bagimliligi artirarak uzun vadeli ticari iliskiler kurma amaci;
tiglincii olarak ise Tiirkiye'yi diger gelismekte olan tilkeler
igin basarili bir modernlesme Ornegi haline getirme
stratejisi. Et ve Balik Kurumu'nun kurulusu ve faaliyetleri,
1950'li y1llarda Tiirkiye'de devlet miidahaleciligi anlayisinin
balik¢ilik

koymaktadir. FOA destegiyle kurulan soguk hava depolari,

sektoriinde nasil tezahiir ettigini ortaya
aragtirma gemisi Arar'm devreye almmasi ve modern
avalik tekniklerinin 6gretilmesi gibi girisimler, kurumun
sadece piyasa diizenleyicisi degil, ayn1 zamanda sektorel

dontisiimiin 6nciisii roliinii tistlendigini gostermektedir.

Kaliforniyali uzman G. B. Dollar'in raporu, Tiirk
balik¢ilik endiistrisinin teknik agidan 35 yillik bir gecikme
yasadigin ortaya koymustur. Bu tespit, donemin kalkinma
politikalarinda teknoloji transferi ve uzman desteginin
o6nemini vurgulamaktadir. Ancak oOnerilen ¢oziimlerin
Istanbul
derinlestirme riski tasimaktadir. MSA (Mutual Security

merkezli olmasi, cografi  dengesizlikleri
Agency) destekli et paketleme projesi, Amerikan dis yardim
sisteminin isleyisi hakkinda degerli bilgiler sunmaktadir.
Chicago ve Washington'da gerceklestirilen miizakerelerde
yasanan anlasmazliklar, teknoloji transferinde ulusal
egemenlik ile modernlesme gerekliligi arasindaki gerilimi

yansitmaktadir.

Arastirmanin bulgulari, 1950'li yillarin Tiirk-Amerikan
iligkilerinde balik¢ilik sektoriiniin ekonomik boyutunun
yaninda diplomatik bir ara¢ olarak da kullamldigin
gostermektedir. Amerikan uzmanlarin hazirladig: detaylh
raporlar, salt teknik analiz olmaktan &te, Tiirkiyenin
ekonomik potansiyelini ve yatirim firsatlarini degerlendiren
stratejik belgeler niteligi tasimaktadir. Bu donemde
Tirk  balikgilik

gelisim

baslatilan modernlesme girisimleri,

sektoriiniin  sonraki rotasini
Ancak

bagimlilik iligkisi, uzun vadede sektdriin 6zgiin bir gelisim

on yillarndaki

belirlemistir. teknoloji  transferinde yasanan
cizgisi izlemesini sinirlamis olabilir. Gelecek arastirmalarda,
bu doénemin modernlesme politikalarinin 1960'lar ve
sonrasindaki balikgilik sektorii {izerindeki uzun vadeli
incelenmesi, konunun daha

etkilerinin kapsamli

anlasilmasina katki saglayacaktir.
Etik Standartlara Uygunluk
Yazarlarin Katkisi

RB ve CA calismanin tasarlanmasinda, makalenin ilk

taslaginin hazirlanmasinda, yaziminda ve

yorumlanmasinda yer almistir. Tiim yazarlar makalenin son

halini okuyup onaylamustir.
Cikar Catismasi

Yazarlar herhangi bir gikar ¢atismasi olmadigini beyan

ederler.
Etik Kurul Onay1

Yazarlar resmi onam gerekmedigini beyan etmektedir.
Finansman

Bu arastirma, hicbir hibe, fon veya baska bir finansman

destegi almamastir.
Veri Kullanilabilirligi

Calismanin bulgularini destekleyen verilerin tamami

makale icerindedir.

Yapay Zeka Acgiklamasi

Bu arastirma makalesinde {iretken yapay zeka
kullanilmamustir.
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