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Peer review is the 
process used by editors of 
academic journals of having 
independent scientists (peer 
reviewers) evaluate manuscripts 
submitted for publication. 
A successful peer review 
of a manuscript leads to its 
acceptance and publication, 
while an unsuccessful peer 
review leads to its rejection and 
therefore no publication. Peer 
review is an important way to 
spread significant advances in 
knowledge among scientists 
because quality of the overall 
scientific work, presentation 
of research and results, and 
novelty of findings are validated 
by peers prior to publication. 

Publishers of academic 
journals have produced 
electronic documents and 
videos that explain general 
concepts related to the peer-
review process and present 
general expectations of 
reviewers by the publisher. In 
addition, Blackwell Publishing 
has produced a book dealing 
with guidelines for good practice in peer review (Hames 2007). 
Although this general information is readily available to the 
public, especially to authors and reviewers, specific peer-review 
requirements of a particular scientific discipline are scarce in 
the scientific literature (Babor et al. 2008). For instance, there 
is currently no published document that informs aquaculture 
scientists on how to perform a manuscript review. Hence, less-
experienced or younger aquaculture scientists with specialized 
knowledge might decline an invitation to review a manuscript 
because they do not know exactly how to do it. Moreover, upon 
accepting an invitation to review an aquaculture manuscript, 
the lack of training about peer review and the lack of available 
specific reviewer guidelines in aquaculture science may lead to 
an inadequate “one-sentence” review occasionally made by some 
peer reviewers. 

The objective of this article is to equip aquaculture scientists 
and students with guidelines to effectively evaluate manuscripts 
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when they are invited to 
serve as a peer reviewer for 
academic journals. I start 
with a description of the 
peer-review process and 
then present the principles 
of manuscript review in 
aquaculture research. Finally 
I provide the qualities sought 
in a peer reviewer.

The Peer-review 
Process

The peer-review process 
(Fig. 1) involves direct and 
indirect interactions between 
authors of a manuscript, the 
journal’s editorial board, peer 
reviewers and the journal 
publisher. The publisher owns 
the journal and publishes 
accepted manuscripts. The 
editor-in-chief, who manages 
the journal and makes final 
decisions on manuscripts, is 
selected on the basis of their 
expertise, experience and 
reputation in aquaculture 
research. Associate editors 
are selected by the editor-in-

chief on the basis of expertise in specific subjects that constitute 
the scope of the journal such as aquatic physiology, larviculture 
and live foods, aquaculture nutrition and water quality. The 
editor-in-chief selects as many associate editors as needed so 
that members of the editorial board cover all subjects within the 
journal’s scope. In general, the editor-in-chief and one associate 
editor handle each manuscript. However, in certain cases, such as 
invited manuscripts, the editor-in-chief may handle a manuscript 
alone; as such, the editor-in-chief also functions as an associate 
editor. 

Associate editors, who manage and make a recommendation 
on individual manuscripts, select and invite peer reviewers on 
behalf of the journal. Peer reviewers, also called referees, are 
anonymous, eminent scientists familiar with the subject presented 
in a submitted manuscript and who can provide thoughtful 
critiques on the manuscript. 

FIGURE 1. Schematic representation of the peer-review process using an 
electronic manuscript management system.
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The peer-review process 
starts with the proper 
preparation and submission 
of the manuscript (Fig. 
1). The manuscript must 
be written and presented 
strictly in accordance with 
instructions for authors of 
the journal and should match 
the journal’s scope (Yossa 
2014). Although some academic journals continue to accept hard 
copies of manuscripts, most aquaculture journals use electronic, 
online systems to manage the peer-review process. In this case the 
authors submit an electronic version of their manuscript package, 
including the main text, tables, figures and figure legends through 
the journal’s peer-review management system online.

When a manuscript is submitted, the editor-in-chief receives 
an alert that a new manuscript has entered the process and an 
initial screening is made (Fig. 1). The initial screening aims at 
verifying:

•  Completeness of the application package. Here the 
editor-in-chief checks that the main document contains the title, 
abstract, introduction, materials and methods, results, discussion, 
conclusion, list of cited references, and that tables and figures are 
properly formatted in accordance with author instructions for the 
journal.

•  Inclusion of the full names, affiliation and contact 
information, including email addresses, of all co-authors in the 
electronic manuscript management system.

•  Absence of all personal information (names, affiliation, 
contact information, etc.) of the authors in the manuscript. This 
is to keep the identity of authors anonymous to peer-reviewers to 
avoid potential bias in peer review.

•  Correct listing of references in the main text of the 
manuscript and the reference list, cited strictly in accordance with 
author instructions for the journal.

•  Matching of the manuscript subject with the journal scope. 
The editor-in-chief usually reads the title and abstract of the 
manuscript.

The editor-in-chief usually performs the first four tasks listed. 
If one or more of the first four conditions are not satisfied, then the 
manuscript is sent back to the author for revision and resubmission 
(Fig. 1). If the last condition is not satisfied, then the manuscript 
is immediately rejected and it does not go further in the review 
process. If all conditions are satisfied, then the manuscript enters 
the peer-review process and is sent to an associate editor.

The associate editor performs the second screening by 
skimming through the entire manuscript to evaluate if findings 
contained in the submitted manuscript merit publication. The 
manuscript is immediately rejected if the associate editor finds 
serious flaws in the manuscript; for instance, if the study is not 
original, does not add anything to the existing knowledge on 
the topic, if a similar study has been published by other authors 
elsewhere, or if there is a relevant problem in the experimental 
design or materials and methods such as the absence of statistics 
to the compare treatments. If the associate editor finds the 
manuscript relevant, peer reviewers are selected and invited to 

review the manuscript (Fig. 
1). The associate editor may 
accept the preferred and 
non-preferred potential peer 
reviewers suggested by the 
authors upon manuscript 
submission or solicit other 
scientists to serve as peer 
reviewers. 

Peer reviewers carry 
the greatest burden in the peer-review process because they are 
expected to graciously perform a thorough and timely evaluation 
of the submitted manuscript. The peer reviewers’ task is described 
in detail in the next section. Upon completion of the review, each 
peer reviewer submits a report to the associate editor containing 
comments and a recommendation of either accept, reject, major 
revision or minor revision (minor editing) (Fig. 1). However, 
although these are the general recommendations used by most 
academic journals, the exact terminologies used in decision-
making for each journal is dictated by the publisher and can 
vary among journals; for instance, recommendations may also 
include accept after minor revision, accept after major revision and 
tentatively accepted. 

Recommendations from at least two peer reviewers are 
required by the associate editor to make a determination that 
is sent to the editor-in-chief (Fig. 1). Usually, when both peer 
reviewers make the same recommendation, the associate editor 
tends to make a similar recommendation to the editor-in-chief. 

The editor-in-chief usually relies on the associate editor’s 
recommendation to make the final decision on the manuscript. 
If the associate editor’s recommendation is to accept, the editor-
in-chief carefully reads the manuscript before making a final 
decision, which is usually either minor additional revision 
(to polish the manuscript) or acceptance. In any other case, 
the editor-in-chief usually conforms to the associate editor’s 
recommendation. 

When the editor-in-chef accepts a manuscript, the publisher 
generates a proof. This document is sequentially edited and 
proofread by the authors. With most journals, upon completion 
of proofreading, an early version of the manuscript is published 
online. This version of the manuscript has not been assigned a 
volume, issue or page range of the journal, but bears a digital 
object identifier (DOI). The DOI is a unique code that identifies a 
specific electronic document in the universe of scientific papers. 
Later, the final version of the manuscript is published in a specific 
volume, issue and page range, with the same DOI.

The Principles of Manuscript Review 
in Aquaculture Research

As a scientific discipline, aquaculture is an applied 
science that uses principles and theories of aquatic biology and 
agriculture to study the production of aquatic animals and plants. 
However, because it is fairly difficult to draw a line that separates 
aquaculture science from aquatic biology, some journals that 
accept aquaculture manuscripts, here referred to as aquaculture 
journals, are more ‘discipline-oriented’ (genomics, bacteriology 
and virology, epidemiology, genetics, physiology, conservation 
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science, etc.), while others 
are more ‘practice-oriented’ 
(aquaculture, aquaculture 
management, production 
sciences, aquatic nutrition, 
etc.). The goal is publication 
of new knowledge that 
strengthens and broadens 
practical options to maintain 
and manage aquatic organisms 
in culture environments. Hence 
typical manuscripts submitted 
to aquaculture journals should contain information that 
contributes to the growth, survival and welfare of farmed aquatic 
organisms, the profitability of aquaculture production and/or the 
sustainability of aquaculture practice.

A letter of invitation to review an aquaculture manuscript 
sent from the editor-in-chief or the associate editor to a potential 
peer reviewer usually includes the title and abstract of the 
manuscript (and sometimes the name of the submitting author). 
When the journal uses an electronic manuscript management 
system, this letter of invitation is accompanied by three web 
links that allow the invited scientist to register a response to the 
invitation to perform the review by choosing between agree, 
decline and unavailable.

The first step in a peer-reviewer’s contribution is evaluation 
of the manuscript’s title and abstract. Reading these allows the 
peer reviewer to check alignment of the subject of the paper 
with the peer reviewer’s field of expertise and experience. In 
the affirmative, the invited scientist might agree to review the 

manuscript; in the negative, 
the invitation to review is 
declined and the editor-in-
chief or associate editor 
will have to invite another 
potential peer reviewer. 
When the invited scientist 
does not have time to 
dedicate to this task, the 
potential peer reviewer 
selects unavailable, and is 
usually asked to suggest 

potential alternative peer reviewers for this task.
Clarity of the manuscript title and editing and presentation 

of the abstract play a crucial role in helping a peer reviewer 
decide whether or not to agree to review a manuscript. Authors 
are encouraged to pay special attention to the title and abstract 
of their manuscript because these two sections of the manuscript 
are the first parts that are read by the editor-in-chief and potential 
peer reviewers (Yossa 2014). 

If the invited scientist agrees to proceed with the review, 
the reviewer is requested to create an account on the website of 
the manuscript management system, where access is given to a 
pdf of the complete manuscript package. This account will be 
used by the peer reviewer to submit the completed review with 
recommendation. To preserve anonymity, the peer reviewer 
usually does not make comments directly on manuscript files 
but rather in the review report. However, although it is not yet 
common practice, some journals allow the reviewer to add 
comments directly to the manuscript file, while making sure to 
preserve anonymity of the peer reviewer. The peer reviewer may 
discuss this possibility with the editors.

The review report comprises two distinct parts: confidential 
comments to the editor and major and minor comments to the 
authors. Each part should start with a brief summary of the 
peer reviewer’s understanding of the research problem and the 
methodology used to achieve the research objective presented in 
the manuscript.

Confidential comments to the editor allows the peer reviewer 
to provide editors with important information that they do not 
want to disclose to the authors; for instance, if the peer reviewer 
has previously reviewed the same manuscript for another journal.

Major comments to the author consist of general impressions 
and strengths and weakness of the manuscript, especially 
regarding quality of the science. Minor comments to the author 
constitute a point-by-point analysis of the manuscript, from the 
title to the reference list. 

To prepare comments to the authors, the peer reviewer 
thoroughly reads the manuscript, starting with the introduction 
through the conclusion, and ending with the title and abstract. 

Introduction. The peer reviewer evaluates if the subject is 
original, the research problem is relevant to aquaculture and the 
hypothesis and objectives are well formulated. 

Materials and methods. The peer reviewer examines the 
experimental design, treatments, parameters of interest, sampling, 
analytical and statistical methods (Yossa and Verdegem 2015), 
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duration of the experiment and 
materials used to determine the 
relevance of these to achieve 
the research objectives. 

Results. The peer reviewer 
checks if all parameters of 
interest for the study are well-presented and properly interpreted 
in the text, tables and figures are clear and stand alone so that no 
additional text is required to understand them.

Discussion. The peer reviewer assesses if 1) results of the 
study are discussed to confirm or refute the research hypothesis, 
2) results are compared to those of similar or related studies, 
3) an explanation based on scientific evidence and concepts is 
made to support relevant results and discrepancies, 4) potential 
weaknesses of the study are presented and discussed, 5) economic, 
environmental and/or social benefits of the findings in relation to 
aquaculture are discussed and 6) pertinent questions for future 
research are presented for the advancement of science.

Conclusion. The peer reviewer checks if authors relate findings 
to the research hypothesis and present the main conclusion (take-
home message) and directions for future research.

Title and Abstract. Upon completion of the reading of the main 
text, the peer reviewer examines if the manuscript title adequately 
reflects the study and the findings. The abstract is scrutinized to 
check if it contains study objectives, the aquatic species of interest, 
treatments and experimental design, duration of the study, main 
results and the take-home message. The abstract length should 
align with the word limit set by the journal.

Overall, as the review progresses, the peer reviewer 
evaluates presentation of ideas in a logical and structured order 
from abstract to conclusion. The peer reviewer also examines if 
there is a perfect match between references cited in the text and 
those in the reference list. Although it is not the peer reviewer’s 
responsibility to check spelling and grammar in a manuscript, 
they can still make suggestions to authors to upgrade the quality 
of English language expression. Very poor quality of the language 
in a manuscript can be a sufficient reason to recommend rejection 
(Yossa 2014).

On the basis of the main criteria above and other criteria 
specific to the aquaculture research sub-discipline, the peer 
reviewer prepares a report and the decision and score on the 
manuscript. This information is submitted to the journal, 
usually within four weeks of a peer reviewer agreeing to review 
a manuscript. The peer reviewer can request an extension of 
the review period to the editors. While submitting a report, the 
reviewer also indicates their willingness to review a revised 
manuscript if the editor-in-chief recommends further revision. If a 
peer reviewer requests further revision, it is appropriate to indicate 
willingness to review the revised manuscript to assure that the peer 
reviewer’s comments were thoroughly considered in the revision.

Qualities Sought in a Peer Reviewer
Peer reviewers benevolently provide an essential contribution 

to science in general and the inviting journal in particular (Preuss 
2014). In an ideal world, each scientist should serve reciprocally 
as author and peer reviewer. To effectively perform peer review, a 
reviewer should satisfy some, if not all, of the following standards:

•  Be familiar with the 
subject of the manuscript.

•  Be available. If a 
peer reviewer does not have 
3-6 hours to dedicate to 
review an article within 3-4 

weeks of agreeing to the review, the invitation to review should 
be declined to avoid the inconvenience of delaying the review 
process.

•  Work with integrity. In case of real or potential conflicts 
of interest, the peer reviewer should inform the editors. The 
peer reviewer should be respectful to the author and maintain 
confidentiality.

•  Work with objectivity. The peer reviewer should make 
comments on the basis of scientific evidence and principles and 
not on the basis of personal feeling, apprehension and opinion.

•  Be accountable for the review. If the peer reviewer is 
helped in the review by a student, postdoc or colleague, the 
invited reviewer should read and approve comments prior to 
submitting the review report on the manuscript.

•  Be willing to review a revised version of the manuscript, 
irrespective of the score submitted.

Conclusion
This paper provided information on how peer review of 

original scientific manuscripts is operated, with emphasis on 
aquaculture science. This information is intended to improve 
the effectiveness and efficiency of less-experienced or younger 
scientists in performing manuscript reviews, which are essential 
for the advancement of aquaculture science.
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