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GUIDANCE FOR AUTHORS

Aims and Scope Biodiversitas, Journal of Biological Diversity or abbreviated
as Biodiversitas encourages submission of manuscripts dealing with all
biodiversity aspects of plants, animals and microbes at the level of the gene,
species, and ecosystem as well as ethnobiology.

Article types The journal seeks original full-length research papers, reviews,
and short communication. Manuscript of original research should be written in
no more than 8,000 words (including tables and picture), or proportional with
articles in this publication number. Review articles will be accommodated, while,
short communication should be written at least 2,000 words, except for pre-study.

Submission The journal only accepts online submission, through open
journal system (https://smujo.id/biodiv/about/submissions) or email to the
editors at unsjournals@gmail.com. Submitted manuscripts should be the
original works of the author(s). The manuscript must be accompanied by a
cover letter containing the article title, the first name and last name of all the
authors, a paragraph describing the claimed novelty of the findings versus
current knowledge. Submission of a manuscript implies that the submitted
work has not been published before (except as part of a thesis or report, or
abstract); and is not being considered for publication elsewhere. When a
manuscript written by a group, all authors should read and approve the final
version of the submitted manuscript and its revision; and agree the submission
of manuscripts for this journal. All authors should have made substantial
contributions to the concept and design of the research, acquisition of the data
and its analysis; drafting of the manuscript and correcting of the revision. All
authors must be responsible for the quality, accuracy, and ethics of the work.

Ethics Author(s) must obedient to the law and/or ethics in treating the
object of research and pay attention to the legality of material sources and
intellectual property rights.

Copyright If and when the manuscript is accepted for publication, the
author(s) still hold the copyright and retain publishing rights without
restrictions. Authors or others are allowed to multiply article as long as not for
commercial purposes. For the new invention, authors are suggested to manage
its patent before published.

Open access The journal is committed to free-open access that does not
charge readers or their institutions for access. Readers are entitled to read,
download, copy, distribute, print, search, or link to the full texts of articles, as
long as not for commercial purposes. The license type is CC-BY-NC-SA.

Acceptance The only articles written in English (U.S. English) are
accepted for publication. Manuscripts will be reviewed by editors and invited
reviewers(double blind review) according to their disciplines. Authors will
generally be notified of acceptance, rejection, or need for revision within 1 to 2
months of receipt. The manuscript is rejected if the content does not in line
with the journal scope, does not meet the standard quality, inappropriate format,
complicated grammar, dishonesty (i.e. plagiarism, duplicate publications,
fabrication of data, citations manipulation, etc.), or ignoring correspondence in
three months. The primary criteria for publication are scientific quality and
biodiversity significance. Uncorrected proofs will be sent to the corresponding
author by email as .doc or .docx files for checking and correcting of typographical
errors. To avoid delay in publication, corrected proofs should be returned in 7
days. The accepted papers will be published online in a chronological order at
any time, but printed in the early of each month (12 times).

A charge Starting on January 1, 2019, publishing costs waiver is granted
to authors of graduate students from Least Developed Countries, who first
publish the manuscript in this journal. However, other authors are charged
USD 250 (IDR 3,500,000). Additional charges may be billed for language
editing, USD 75-150 (IDR 1,000,000-2,000,000).

Reprints The sample journal reprint is only available by special request.
Additional copies may be purchased when ordering by sending back the
uncorrected proofs by email.

Manuscript preparation Manuscript is typed on A4 (210x297 mm?)
paper size, in a single column, single space, 10-point (10 pt) Times New
Roman font. The margin text is 3 cm from the top, 2 cm from the bottom, and
1.8 cm from the left and right. Smaller lettering size can be applied in
presenting table and figure (9 pt). Word processing program or additional
software can be used, however, it must be PC compatible and Microsoft Word
based (.doc or .rtf; not .docx). Scientific names of species (incl. subspecies,
variety, etc.) should be written in italic, except for italic sentence. Scientific
name (genera, species, author), and cultivar or strain should be mentioned
completely for the first time mentioning it in the body text, especially for
taxonomic manuscripts. Name of genera can be shortened after first
mentioning, except generating confusion. Name of the author can be
eliminated after first mentioning. For example, Rhizopus oryzae L. UICC 524,
hereinafter can be written as R. oryzae UICC 524. Using trivial name should be
avoided, otherwise generating confusion. Biochemical and chemical
nomenclature should follow the order of the IUPAC - IUB. For DNA
sequence, it is better used Courier New font. Symbols of standard chemical
and abbreviation of chemistry name can be applied for common and clear
used, for example, completely written butilic hydroxyl toluene (BHT) to be
BHT hereinafter. Metric measurement use IS denomination, usage other
system should follow the value of equivalent with the denomination of IS first
mentioning. Abbreviations set of, like g, mg, mL, etc. do not follow by dot.
Minus index (m2, L, h') suggested to be used, except in things like "per-
plant" or "per-plot". Equation of mathematics does not always can be written

down in one column with text, in that case can be written separately. Number

one to ten are expressed with words, except if it relates to measurement, while

values above them written in number, except in early sentence. The fraction
should be expressed in decimal. In the text, it should be used "%" rather than

"percent”. Avoid expressing ideas with complicated sentence and verbiage,

and used efficient and effective sentence.

Title of the article should be written in compact, clear, and informative
sentence, preferably not more than 20 words. Name of author(s) should be
completely written. Name and institution address should also be completely
written with street name and number (location), postal code, telephone number,
facsimile number, and email address. Manuscript written by a group, author for
correspondence along with address is required. First page of the manuscript is
used for writing above information.

Abstract should not be more than 200 words. Keywords is about five
words, covering scientific and local name (if any), research theme, and special
methods which used; and sorted from A to Z. All important abbreviations
must be defined at their first mention. Running title is about five words.
Introduction is about 400-600 words, covering the background and aims of
the research. Materials and Methods should emphasize on the procedures and
data analysis. Results and Discussion should be written as a series of
connecting sentences, however, for manuscript with long discussion should be
divided into subtitles. Thorough discussion represents the causal effect mainly
explains for why and how the results of the research were taken place, and do
not only re-express the mentioned results in the form of sentences.
Concluding sentence should be given at the end of the discussion.
Acknowledgments are expressed in a brief; all sources of institutional, private
and corporate financial support for the work must be fully acknowledged, and
any potential conflicts of interest are noted.

Figures and Tables of maximum of three pages should be clearly
presented. Title of a picture is written down below the picture, while title of a
table is written above the table. Colored figures can only be accepted if the
information in the manuscript can lose without those images; chart is preferred
to use black and white images. Author could consign any picture or photo for
the front cover, although it does not print in the manuscript. All images
property of others should be mentioned source. There is no appendix, all data
or data analysis are incorporated into Results and Discussions. For broad data,
it can be displayed on the website as a supplement.

References Author-year citations are required. In the text give the authors
name followed by the year of publication and arrange from oldest to newest
and from A to Z. In citing an article written by two authors, both of them
should be mentioned, however, for three and more authors only the first author
is mentioned followed by et al., for example: Saharjo and Nurhayati (2006) or
(Boonkerd 2003a, b, c; Sugiyarto 2004; El-Bana and Nijs 2005; Balagadde et
al. 2008; Webb et al. 2008). Extent citation as shown with word "cit" should
be avoided. Reference to unpublished data and personal communication
should not appear in the list but should be cited in the text only (e.g., Rifai MA
2007, pers. com. (personal communication); Setyawan AD 2007, unpublished
data). In the reference list, the references should be listed in an alphabetical
order (better, if only 20 for research papers). Names of journals should be
abbreviated. Always use the standard abbreviation of a journal's name
according to the ISSN List of Title Word Abbreviations (www.issn.org/2-
22661-LTWA-online.php). The following examples are for guidance.

Journal:

Saharjo BH, Nurhayati AD. 2006. Domination and composition structure
change at hemic peat natural regeneration following burning; a case study
in Pelalawan, Riau Province. Biodiversitas 7: 154-158.

Book:

Rai MK, Carpinella C. 2006. Naturally Occurring Bioactive Compounds.
Elsevier, Amsterdam.

Chapter in book:

Webb CO, Cannon CH, Davies SJ. 2008. Ecological organization,
biogeography, and the phylogenetic structure of rainforest tree
communities. In: Carson W, Schnitzer S (eds) Tropical Forest Community
Ecology. Wiley-Blackwell, New Y ork.

Abstract:

Assaeed AM. 2007. Seed production and dispersal of Rhazya stricta. 50™
annual symposium of the International Association for Vegetation
Science, Swansea, UK, 23-27 July 2007.

Proceeding:

Alikodra HS. 2000. Biodiversity for development of local autonomous
government. In: Setyawan AD, Sutarno (eds.) Toward Mount Lawu
National Park; Proceeding of National Seminary and Workshop on
Biodiversity Conservation to Protect and Save Germplasm in Java Island.
Universitas Sebelas Maret, Surakarta, 17-20 July 2000. [Indonesian]

Thesis, Dissertation:

Sugiyarto. 2004. Soil Macro-invertebrates Diversity and Inter-Cropping Plants
Productivity in Agroforestry System based on Sengon. [Dissertation].
Universitas Brawijaya, Malang. [Indonesian]

Information from internet:

Balagadde FK, Song H, Ozaki J, Collins CH, Barnet M, Arnold FH, Quake
SR, You L. 2008. A synthetic Escherichia coli predator-prey ecosystem.
Mol Syst Biol 4: 187. www.molecularsystemsbiology.com
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GUIDANCE FOR AUTHORS

Aims and Scope Biodiversitas, Journal of Biological Diversity or abbreviated
as Biodiversitas encourages submission of manuscripts dealing with all
biodiversity aspects of plants, animals and microbes at the level of the gene,
species, and ecosystem as well as ethnobiology.

Article types The journal seeks original full-length research papers, reviews,
and short communication. Manuscript of original research should be written in
no more than 8,000 words (including tables and picture), or proportional with
articles in this publication number. Review articles will be accommodated, while,
short communication should be written at least 2,000 words, except for pre-study.

Submission The journal only accepts online submission, through open
journal system (https://smujo.id/biodiv/about/submissions) or email to the
editors at unsjournals@gmail.com. Submitted manuscripts should be the
original works of the author(s). The manuscript must be accompanied by a
cover letter containing the article title, the first name and last name of all the
authors, a paragraph describing the claimed novelty of the findings versus
current knowledge. Submission of a manuscript implies that the submitted
work has not been published before (except as part of a thesis or report, or
abstract); and is not being considered for publication elsewhere. When a
manuscript written by a group, all authors should read and approve the final
version of the submitted manuscript and its revision; and agree the submission
of manuscripts for this journal. All authors should have made substantial
contributions to the concept and design of the research, acquisition of the data
and its analysis; drafting of the manuscript and correcting of the revision. All
authors must be responsible for the quality, accuracy, and ethics of the work.

Ethics Author(s) must obedient to the law and/or ethics in treating the
object of research and pay attention to the legality of material sources and
intellectual property rights.

Copyright If and when the manuscript is accepted for publication, the
author(s) still hold the copyright and retain publishing rights without
restrictions. Authors or others are allowed to multiply article as long as not for
commercial purposes. For the new invention, authors are suggested to manage
its patent before published.

Open access The journal is committed to free-open access that does not
charge readers or their institutions for access. Readers are entitled to read,
download, copy, distribute, print, search, or link to the full texts of articles, as
long as not for commercial purposes. The license type is CC-BY-NC-SA.

Acceptance The only articles written in English (U.S. English) are
accepted for publication. Manuscripts will be reviewed by editors and invited
reviewers(double blind review) according to their disciplines. Authors will
generally be notified of acceptance, rejection, or need for revision within 1 to 2
months of receipt. The manuscript is rejected if the content does not in line
with the journal scope, does not meet the standard quality, inappropriate format,
complicated grammar, dishonesty (i.e. plagiarism, duplicate publications,
fabrication of data, citations manipulation, etc.), or ignoring correspondence in
three months. The primary criteria for publication are scientific quality and
biodiversity significance. Uncorrected proofs will be sent to the corresponding
author by email as .doc or .docx files for checking and correcting of typographical
errors. To avoid delay in publication, corrected proofs should be returned in 7
days. The accepted papers will be published online in a chronological order at
any time, but printed in the early of each month (12 times).

A charge Starting on January 1, 2019, publishing costs waiver is granted
to authors of graduate students from Least Developed Countries, who first
publish the manuscript in this journal. However, other authors are charged
USD 250 (IDR 3,500,000). Additional charges may be billed for language
editing, USD 75-150 (IDR 1,000,000-2,000,000).

Reprints The sample journal reprint is only available by special request.
Additional copies may be purchased when ordering by sending back the
uncorrected proofs by email.

Manuscript preparation Manuscript is typed on A4 (210x297 mm?)
paper size, in a single column, single space, 10-point (10 pt) Times New
Roman font. The margin text is 3 cm from the top, 2 cm from the bottom, and
1.8 cm from the left and right. Smaller lettering size can be applied in
presenting table and figure (9 pt). Word processing program or additional
software can be used, however, it must be PC compatible and Microsoft Word
based (.doc or .rtf; not .docx). Scientific names of species (incl. subspecies,
variety, etc.) should be written in italic, except for italic sentence. Scientific
name (genera, species, author), and cultivar or strain should be mentioned
completely for the first time mentioning it in the body text, especially for
taxonomic manuscripts. Name of genera can be shortened after first
mentioning, except generating confusion. Name of the author can be
eliminated after first mentioning. For example, Rhizopus oryzae L. UICC 524,
hereinafter can be written as R. oryzae UICC 524. Using trivial name should be
avoided, otherwise generating confusion. Biochemical and chemical
nomenclature should follow the order of the IUPAC - IUB. For DNA
sequence, it is better used Courier New font. Symbols of standard chemical
and abbreviation of chemistry name can be applied for common and clear
used, for example, completely written butilic hydroxyl toluene (BHT) to be
BHT hereinafter. Metric measurement use IS denomination, usage other
system should follow the value of equivalent with the denomination of IS first
mentioning. Abbreviations set of, like g, mg, mL, etc. do not follow by dot.
Minus index (m2, L, h') suggested to be used, except in things like "per-
plant" or "per-plot". Equation of mathematics does not always can be written

down in one column with text, in that case can be written separately. Number

one to ten are expressed with words, except if it relates to measurement, while

values above them written in number, except in early sentence. The fraction
should be expressed in decimal. In the text, it should be used "%" rather than

"percent”. Avoid expressing ideas with complicated sentence and verbiage,

and used efficient and effective sentence.

Title of the article should be written in compact, clear, and informative
sentence, preferably not more than 20 words. Name of author(s) should be
completely written. Name and institution address should also be completely
written with street name and number (location), postal code, telephone number,
facsimile number, and email address. Manuscript written by a group, author for
correspondence along with address is required. First page of the manuscript is
used for writing above information.

Abstract should not be more than 200 words. Keywords is about five
words, covering scientific and local name (if any), research theme, and special
methods which used; and sorted from A to Z. All important abbreviations
must be defined at their first mention. Running title is about five words.
Introduction is about 400-600 words, covering the background and aims of
the research. Materials and Methods should emphasize on the procedures and
data analysis. Results and Discussion should be written as a series of
connecting sentences, however, for manuscript with long discussion should be
divided into subtitles. Thorough discussion represents the causal effect mainly
explains for why and how the results of the research were taken place, and do
not only re-express the mentioned results in the form of sentences.
Concluding sentence should be given at the end of the discussion.
Acknowledgments are expressed in a brief; all sources of institutional, private
and corporate financial support for the work must be fully acknowledged, and
any potential conflicts of interest are noted.

Figures and Tables of maximum of three pages should be clearly
presented. Title of a picture is written down below the picture, while title of a
table is written above the table. Colored figures can only be accepted if the
information in the manuscript can lose without those images; chart is preferred
to use black and white images. Author could consign any picture or photo for
the front cover, although it does not print in the manuscript. All images
property of others should be mentioned source. There is no appendix, all data
or data analysis are incorporated into Results and Discussions. For broad data,
it can be displayed on the website as a supplement.

References Author-year citations are required. In the text give the authors
name followed by the year of publication and arrange from oldest to newest
and from A to Z. In citing an article written by two authors, both of them
should be mentioned, however, for three and more authors only the first author
is mentioned followed by et al., for example: Saharjo and Nurhayati (2006) or
(Boonkerd 2003a, b, c; Sugiyarto 2004; El-Bana and Nijs 2005; Balagadde et
al. 2008; Webb et al. 2008). Extent citation as shown with word "cit" should
be avoided. Reference to unpublished data and personal communication
should not appear in the list but should be cited in the text only (e.g., Rifai MA
2007, pers. com. (personal communication); Setyawan AD 2007, unpublished
data). In the reference list, the references should be listed in an alphabetical
order (better, if only 20 for research papers). Names of journals should be
abbreviated. Always use the standard abbreviation of a journal's name
according to the ISSN List of Title Word Abbreviations (www.issn.org/2-
22661-LTWA-online.php). The following examples are for guidance.

Journal:

Saharjo BH, Nurhayati AD. 2006. Domination and composition structure
change at hemic peat natural regeneration following burning; a case study
in Pelalawan, Riau Province. Biodiversitas 7: 154-158.

Book:

Rai MK, Carpinella C. 2006. Naturally Occurring Bioactive Compounds.
Elsevier, Amsterdam.

Chapter in book:

Webb CO, Cannon CH, Davies SJ. 2008. Ecological organization,
biogeography, and the phylogenetic structure of rainforest tree
communities. In: Carson W, Schnitzer S (eds) Tropical Forest Community
Ecology. Wiley-Blackwell, New Y ork.

Abstract:

Assaeed AM. 2007. Seed production and dispersal of Rhazya stricta. 50™
annual symposium of the International Association for Vegetation
Science, Swansea, UK, 23-27 July 2007.
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Abstract. Sahami FM, Kepel RC, Olii AH, Pratasik SB, Lasabuda R, Wantasen A, Habibie SA. 2020. Morphometric and genetic
variations of species composers of nike fish assemblages in Gorontalo Bay Waters, Indonesia. Biodiversitas 21: 4571-4581. Nike is
Gobioidei fish at the post-larval and juvenile stages whose habitat is still in seawater before they migrate to the freshwater, grow up, and
spawn to fulfill their life cycle as an amphidromous species. This study aims to identify the species composers of Nike fish in Gorontalo
Bay waters based on their morphometric and molecular characters. 2,523 samples were collected from the catches of fishermen during
three periods of their appearance in Gorontalo Bay waters from January to March 2019. The samples were grouped based on their
similarity of melanophore patterns, and morphometric characters of 10 units were then measured. This study found 20 different groups
of melanophore patterns; 15 of them were new melanophore patterns. DNA samples from each group of new melanophore patterns were
then isolated for molecular analysis. The morphometric analysis grouped the 20 melanophore patterns into three separate clusters that
were confirmed through molecular analysis. The results of Gen Cytochrome Oxidase | (COI) sequences indicate that the new
melanophore patterns of Nike fish assemblages consisting of six species; five species in the Gobiidae family (i.e. Sicyopterus parvei, S.
cynocephalus, S. longifilis, S. lagocephalus, and Stiphodon semoni) and a species in the Eleotridae family (Belobranchus belobranchus).

Keywords: Amphidromous, COI gene, Eleotridae, Gobiidae, molecular

INTRODUCTION

Nike (local name) is a designation for a goby fish group
in the post-larval to the juvenile stages that seasonally
appear in Gorontalo Bay waters, usually in the last quarter
moon phase towards the new moon. The people of
Gorontalo catch this fish for consumption as well as in
other areas, such as Nike in North Sulawesi (Pangemanan
et al. 2020), Penja in West Sulawesi (Nurjirana et al.
2019a; Nurjirana et al. 2019b), and Dulong by the
Philippines (Thomas et al. 2013). As a group of
amphidromous fish, the catching is usually done when they
migrate from the sea to the river. Keith (2003); Yamasaki
et al. (2011); Taillebois et al. (2012); and Mennesson et al.
(2019) mention that adult amphidromous fish will spawn in
freshwater, the eggs are placed on the substrate at the
bottom of the water, and the larvae are then carried away
by the estuary area into the sea. After the larvae live in the
sea, they will then return to the river at the post-larval and
juvenile stages. Olii et al. (2017) and Pasisingi and
Abdullah (2018) report that Nike fish in Gorontalo Bay
will first appear in the sea and move closer to the estuary
areas by time until they finally disappear.

The local communities and general public believe Nike
fish as a single species. Usman (2016) reported that
Gorontalo Nike fish has been identified as Awaous
melanocephalus Bleeker 1849. Furthermore, Olii et al.
(2019) reported that Nike fish is Sicyopterus longifilis de
Beaufort 1912. Several studies were then conducted to

investigate reality. Sahami et al. (2019b), in her recent
study, reported that the composers of Nike fish
assemblages in Gorontalo Bay consist of four species (i.e.
Sicyopterus pugnans Ogilvie-Grant 1884, Sicyopterus
cynocephalus Valenciennes 1837, Bunaka gyrinoides
Bleeker 1853, and Belobranchus segura Keith, Hadiaty and
Lord 2012). Meanwhile, Nurjirana et al. (2019b) also found
similar findings that Nike fish is composed of species in the
Gobiidae and Eleotridae family. However, limited studies
reported the diversity of similar fish assemblages in other
aquatic areas. Nurjirana et al. (2019a) reported Penja fish
in West Sulawesi consisting of six genera and nine species
(i.e. Sicyopterus lagocephalus Pallas 1770, Sicyopterus
longifilis, Stiphodon semoni Weber 1895, Stiphodon
atropurpureus Herre 1927, Sicyopus zosterophorum
Bleeker 1856, Smilosicyopus leprurus Sakai and Nakamura
1979, Schismatogobius sp., Eleotris fusca Forster 1801,
and Eleotris sp.). Furthemore, Pangemanan et al. (2020)
reported Nike fish in Tondano Lake to consist of six
different melanophore patterns that belong to the same
species Ophioleotris aporos.

The popularity of Nike fish, which is much favored by
the community and its high economic value, has a
significant impact on the high level of fishing. However,
scientific studies on these fish in bioecological, fishing, and
economic are still limited. It is feared that limited
information and uncontrolled fishing will reduce diversity
if no rapid and appropriate management is carried out. As
an initial step, research related to the morphometric and



4572

molecular variations of the species that make up the Nike
fish assemblage is critical to finding out the bioecological
information of species. This particular information can be
used as a basis for its sustainable management. Generally,
research on the morphometric and molecular of Nike fish
in Gorontalo has never been conducted. The morphometric
and molecular data of the composers of Nike fish are
crucial to validate the taxonomic status. These data are
often combined to overcome the limitations of the
morphological identification which heavily influenced by
the environment (Firawati et al. 2017; Habibie et al. 2018).
Because the determination of juvenile gobies down to the
species level based on morphological characters is difficult
to be carried out (Yokoo et al. 2011), Also, melanophores
can be found in newly hatched gobies larvae (Yamasaki et
al. 2011), Hence this study using a grouping strategy based
on the similarity of the melanophore patterns. This study
aims to identify the species composers of Nike fish
assemblages in Gorontalo Bay based on morphometric and
molecular characters.

MATERIALS AND METHODS

Sampling

The samples were obtained from the catches of
fishermen during the three occurrence periods (i.e.
January-March 2019) in Gorontalo Bay to the estuary of
Bone Bolango River (Figure 1). The sampling was carried
out from the first day until the last day in each appearance
period. The sampled fishes were temporarily preserved in
an icebox (4 °C) and were transported to the laboratory for
further analysis. The morphology of the Nike fish is
recognized by the morphological features described by Olii
et al. (2019) and Pasisingi et al. (2020a). The sample

BIODIVERSITAS 21 (10): 4571-4581, October 2020

grouping referred to the initial method used by Sahami et
al. (2019b) based on the differences in melanophore
patterns in the body. 20 groups of sample were found in
this study, in which 15 groups were new melanophore
patterns and coded with N6-N20, while five groups (N1-
N5) were the melanophore patterns that had been reported
Sahami et al. (2019b). The measurement of morphometric
characters was carried out on 20 groups of melanophore
patterns, whereas the samples for molecular analysis were
only obtained from 15 samples of newly discovered
melanophore patterns. Immediately after the measurement
of morphometric characters, five individuals were taken
from each group and each of them was then placed in a
sample bottle and added with 95% ethanol solution for
molecular analysis.

Morphometric characters

The morphometric characters of Nike fish consist of 10
characters modified from Benbow et al. (2004) (Figure 2
and Table 1). The ten characters were chosen because they
are easily observable parts of the body, while the other
body parts are still not fully developed. The measurement
was performed using Image-J application.

Pasisingi et al. (2020a) stated that Nike fish population
shows a positive allometric growth pattern. Therefore, each
measured morphometric character data was then
standardized by following the allometric formula according
to Elliott et al. (1995) as follows:

Madj =M (LS/L())b

Magi is the standardized morphometric data, M is the
measured morphometric data, Lo is the total length of fish,
L is the average total length, and parameter b is the slope
of log-linear curve M to log L, of all data.

Gorontalo
Bay

—— Ri

MAP SOURCE

RBI data for 2017 0
2017 GTLO Region Administration Data

5 Km

Figure 1. Map of the research location in Gorontalo Bay Waters, Gorontalo Province, Indonesia
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Figure 2. Morphometric characters of Nike fish (modified from
Benbow et al. 2004)

Table 1. Morphometric characters of Nike fish (modified from
Benbow et al. 2004)

Morphometric Morphometric

No. No.

characters characters
Cl Total Length (TL) C6  Head Length (HL)
C2  Standard Length (SL) C7  Body Depth (BD)
C3  Preorbital Length (PL) C8  Peduncle Depth (PD)
C4  Eye Diameter (ED) C9  EyeArea (EA)
C5 Eye Pupil Diameter (EP) C10 Yolk Sac area (YS)

DNA extraction, PCR amplification, and sequencing

Molecular analysis was carried out through several
stages including collection of fish tissue, Deoxyribonucleic
acid (DNA) extraction, Polymerase Chain Reaction (PCR)
DNA, electrophoresis, and DNA sequencing. The DNA
was extracted using Genomic DNA Mini Kit Tissue by
following the protocol of the kit. Approximately +30 mg
samples of fish muscle tissue were taken and put into a 1.5
ml microcentrifuge tube, subsequently 200 ml GT Buffer
was added and homogenized by grinding. Furthermore, 20
ml of Proteinase K was added and incubated at 60 °C for
30 minutes, with inverting the tube every 5 minutes during
incubation. 200 ml GBT Buffer was added and vortexed for
five seconds. The mixture was incubated at 60 °C for 20
minutes, with inverting the tube every 5 minutes. Also, 200
ml absolute ethanol was added and vortexed for 10
seconds, and then the sample was placed to the GS column
in a 2 ml collection tube and centrifuged at 14,000-16,000
g for two minutes. The collection tube was discarded and
transferred the GS column to a new collection tube. 400 ml
W1 Buffer was added to the GS column and centrifuged at
14,000-16,000 g for thirty seconds. The supernatant was
removed, and the 600 ml Wash Buffer was added to the GS
column and centrifuged at 14,000-16,000 g for thirty
seconds. After that, the supernatant was discharged, and the
GS column was placed back in the collection tube and
centrifuged at 14,000-16,000 g for three minutes. In the
final step, the dried GS column was placed to a clean
microcentrifuge tube, and the pre-heated Elution Buffer
was added and centrifuged at 14,000-16,000 g for thirty
seconds.
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The mitochondrial Cytochrome Oxidase subunit |
(COI) gene was chosen because the resolution of the COI
gene at the intraspecific level is better than other core
genes, so it was appropriate to be used to identify the
species up to the intraspecific level (Striider-Kypke and
Lynn 2010). The mitochondrial DNA COI gene was further
amplified using a forward primer pair FF2d 5-TTC TCC
ACC AAC CAC AAR GAY ATY GG-3' and reverse
primer FR1d 5-CAC CTC AGG GTG TCC GAA RAA
YCA RAA-3' (lvanova et al. 2007). One sample, i.e. N16,
was amplified using the LCOI490 forward primer pair (5'-
GGT CAA CAA ATA ATA AAG ATA TTG G-3') and
reverse primer HC02198 5'-TAA ACT TCA GGG TGA
CCA AAA AAT CA-3' (Folmer et al. 1994) because it was
unsuccessfully amplified using FF2d and FR1d primers.
The PCR profiles were predenaturation at 94°C for five
minutes, denaturation at 94°C for 30 seconds, primary
attachment at 50°C for 30 seconds, elongation at 72°C for
45 seconds, and final elongation at 72°C for seven minutes.
The PCR process lasted for 40 cycles and the DNA
samples that had been amplified and electrophoresed were
then sequenced. The sequencing process was performed at
Malaysia’s 1% Base Laboratory through PT Genetika
Science Indonesia by sending samples consisting of PCR
Product of 30 uL DNA samples, 10 pL forward primers,
and 10 pL reverse primers.

Data analysis

The standardized morphometric characters were
analyzed using Discriminant Function Analysis (DFA)
(Landau and Everit 2004) using IBM SPSS Statistics 20.
The molecular data sequencing process was carried out
using Dideoxy Sanger Termination Method through PT
Genetika Science Indonesia. Nucleotide sequences from
DNA sequencing that had been processed and carried out
by CONTIG were then matched with data available on the
National Center for Biotechnology Information (NCBI)
databases through the BLAST (Basic Local Alignment
Search Tool). Phylogenetic trees are arranged by aligning
the DNA sequences of the identified samples with some
goby DNA samples available in the GenBank database.
The phylogenetic tree was created using Maximum
Likelihood 1000 bootstrap method in MEGA 6.0 software.

RESULTS AND DISCUSSION

Species identification

Nike is a group of small fish at the post-larval and
juvenile stages which generally have a transparent body at
the beginning until they turn blackish at the end of the
appearance period when the fish have entered the river
estuary (Pasisingi et al. 2020a). Based on a cursory
observation, Nike fish is a composition of small fish
grouped with the same morphological appearance.
However, if this is observed in detail, the fish show a
variety of melanophore patterns on their bodies. From a
total of 2,523 Nike fish samples caught during the study
period, 1,856 fish samples were found with different
melanophore patterns than previously reported by Sahami
et al. (2019b). This study found 15 new melanophore
patterns (sample code N6—-N20) presented in Figure 3.
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Figure 3. A new record on the melanophore pattern diversity of species composers of Nike fish in Gorontalo Bay Waters (notes: the

sketch of melanophore pattern does not use actual fish size)

Generally, the caught Nike fish have a total length of
16.22-37.69 mm, do not have scales, the fins are not
perfect, and the caudal fins tend to form truncates. One
sample, i.e. N17, is the only sample whose caudal fins form
a clear fork. Each group of melanophore patterns was
caught in a range of different sizes as presented in Table 2.
This table shows that the Nike fish assemblages do not only
consist of fish with different melanophore patterns, but also
different sizes. In a single Nike catch, the size of each
group of melanophore patterns is very diverse and shows a
certain tendency to group. The highest caught samples in
the observation period were 508 for N1, while the lowest
caught samples were N4 and N17 (i.e. one sample for
each).

Morphometric data analysis

Morphometric characters can be used in taxonomies as
initial identification in fisheries (Sara et al. 2016). A
summary of the results of morphometric character data
measurements that have been standardized follows the
allometric formula Elliott et al. (1995) as presented in
Table 3.

Discriminant analysis is an analysis used to define
morphometric characters distinguishing among populations
(Landau and Everit 2004). The distribution of the
discriminant coefficient values presented in the form of
canonical discriminant function diagrams shows the 20
types of species that compose the Nike fish assemblages
with different melanophore patterns in Gorontalo Bay
forming three clusters as presented in Figure 4.

Each of the two discriminant functions can describe
63.9% and 19% of the total morphometric variant
characters. Based on the analysis of discriminant functions,
the C6 (head length) character was the highest character,
which suggested that the main distinguishing character
among Nike populations in the Gorontalo Bay waters could
be determined from the head length character. Figure 4
obviously shows that Nike fish samples in the Gorontalo
Bay waters formed three clusters, N1, N2, N4, N6, N7, N8,
N13, N14, N16, N18, N19, and N20) in the first cluster;

N3, N4, N5, N9, N10, and N15 in the second cluster; and
N11 and N12 in the third cluster. One sample, i.e. N17,
does not show a tendency to be included in certain clusters.
Besides, the forked caudal fin shows that N17 is not a
member of the goby group and is strongly suspected of
being accidentally caught.

Sahami et al. (2019b) reported species N1 as S.
pugnans; N2 as S. cynocephalus; N3 and N5 as B. segura;
and N4 as B. gyrinoides. The diagram of canonical
discriminant function classifies N1 and N2 in the first
cluster, so it is strongly alleged that other species in the
first cluster (N4, N6, N7, N8, N13, N14, N16, N18, N19,
and N20) are species in the Sicyopterus genus or at least is
a species in the Gobiidae family. Also, N3, N4, and N5 as
species in Eleotridae family are present in the second
cluster, so it is also strongly alleged that other species in
the second cluster (N9, N10, and N15) are the members of
Eleotridae family. On the other hand, N11 and N12 as
separate clusters have not yet ascertained for the tendency
of their species identity. However, the morphological
character with the fused pelvic fins implies that both
species are the members of Gobiidae family and not
generated from the Sicyopterus genus. Nurjirana et al.
(2019b) stated that the fundamental difference from the
morphology of Gobiidae and Eleotridae fish lies in the
shape of the pelvic fins, where the Gobiidae fish has fused
pelvic fins, forming a ventral disc and Eleotridae has
separated pelvic fins.

Molecular analysis

The molecular analysis succeeded in identifying 14 of
the 15 new melanophore pattern samples, while one
sample, N17, was not identified since the sample was
damaged and there were no more sample reserves. The
results of mitochondrial COI gene sequencing indicate that
the Nike fish assemblages in Gorontalo Bay consist of six
different species. The results of BLAST of DNA
mitochondrial COl  gene  sequence data on
www.blast.ncbi.nlm.nih.gov are presented in Table 4.
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Table 2. Range of catch size of each species composers of Nike
fish assemblages in Gorontalo Bay, Indonesia
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Table 4. The Results of Nike Fish BLAST in Gorontalo Bay on
NCBI website

Sample Mean of total Range of total Number of Sample code Species
Cl(\)lolle Iengt;le(scm) Ie?ggt&(csms)u Samgtl)ess Ne Sicyopterus parvel
: IO N7 Sicyopterus longifilis
N2 2.764 2.383-3.326 81 N8 Sicyopterus cynocephalus
mi gégg 1.9%76829372 514 N9 Belobranchus belobranchus
N5 2063 1.892-1.943 23 N10 Belobranchus belobranchus
N6 3.043 2.3453.658 190 NIl Stiphodon semoni
N7 2.777 2.415-3.748 399 NI2 Stiphodon semon
N8 2.796 2.379-3.333 277 N13 Sicyopterus |OnngI|IS
N9 2.204 1.897-2.362 27 N14 Sicyopterus longifilis
N10 2314 2283 2.344 2 N15 Belobranchus belobranchus
N11 1.931 1.622-2.103 140 N16 Sicyopterus cynocephalus
N12 2.019 1.694-2.369 191 N18 Sicyopterus lagocephalus
N13 2.767 2.480-3.347 240 N19 Sicyopterus parvei
N14 2.642 2.386-2.863 50 N20 Sicyopterus longifilis
N15 2.181 2.002-2.357 42
N16 3.042 2.579-3.769 129
Hg g:ggg 2.82(.)77?118 }1 The results of molecula_r analysis were able to i(;ientify
N19 3.208 2.900-3.507 31 the samples up to the species level and further clarify the
N20 2774 2 452-3.628 133 results of morphometric analysis. The first cluster was a
Total sample 2,523 group of species in the genus Sicyopterus; the second

Some samples with different melanophores had the
same genetic profile so that they were identified as the
same species. Table 3 shows that the Nike fish assemblages
in Gorontalo Bay are composed of six species from two
different families (i.e. S. parvei Bleeker 1853, S.
cynocephalus, S. longifilis, S. lagocephalus, and Stiphodon
semoni) from the Gobiidae family; and Belobranchus
belobranchus Valenciennes 1837 from the Eleotridae
family. One species, S. longifilis, is the same species as
reported by Olii et al. (2019) without a description of
specific melanophore patterns, and one species, S.
cynocephalus, is also the same species with a different
melanophore pattern as reported by Sahami et al. (2019b).

cluster was a group of species in the Eleotridae family, and
the third cluster was a group of species in the genus
Stiphodon. Alleged N11 and N12 samples as the members
of species in the Gobiidae family and not the members of
species in the genus Sicyopterus were also confirmed
through molecular analysis that succeeded in identifying
the two species as Stiphodon semoni species. Overall, it can
be emphasized that Nike fish has a fairly high level of
diversity, both in terms of its constituent species and
melanophore patterns at the species level. The overall
kinship relationships of the species of Nike fish
assemblages in the Gorontalo Bay waters based on the
nucleotide sequence of the mitochondrial DNA COI gene
are presented in Figure 5.

Table 3. Morphometric characters data of each species composers of Nike fish assemblages in Gorontalo Bay, Indonesia

Sample Unit of Character (cm)
code SL PL ED EP HL BD PD EA YS
N1 2.237+0.10 0.112+0.02 0.131+0.01 0.116+0.13 0.447+0.04 0.403+0.09 0.188+0.08 0.018+0.01 0.063+0.02
N2 2.214+0.05 0.117+£0.02 0.132+0.02 0.057+0.02 0.442+0.05 0.405+0.04 0.228+0.03 0.014+0.00 0.060+0.03
N3 2.257+0.07 0.137+£0.01 0.136+0.01 0.073+0.02 0.525+0.03 0.383+0.02 0.155:+0.01 0.018+0.00 0.038+0.02
N4 2.333+a 0.118+a 0.166+a 0.086+a 0.841+a 0.502+a 0.183+a 0.023ta 0.201+a
N5 2.258+0.08 0.158+0.02 0.150+0.01 0.095+0.02 0.557+0.04 0.379+0.02 0.156+0.02 0.022+0.00 0.065+0.03
N6 2.246+0.04 0.118+0.02 0.130£0.01 0.141+0.17 0.476+0.04 0.406+0.10 0.1974+0.11 0.030+0.04 0.071+0.04
N7 2.243+0.04 0.114+0.02 0.13330.01 0.144+0.02 0.438+0.03 0.390+0.10 0.179+0.09 0.018+0.01 0.062+0.02
N8 2.238+0.01 0.116+0.02 0.133+0.01 0.168+0.18 0.456+0.05 0.381+0.11 0.168+0.11 0.023+0.02 0.072+0.03
N9 2.211+0.04 0.146+0.02 0.128+0.02 0.062+0.02 0.525+0.03 0.365+0.02 0.161+0.02 0.016+0.00 0.046+0.02
N10  2.205+0.04 0.120+0.00 0.138+0.00 0.039+0.01 0.502+0.01 0.344+0.01 0.169+0.00 0.017+0.00 0.045+0.01
N11  2.222+0.04 0.095+0.02 0.131+0.01 0.083+0.02 0.411+0.04 0.376+0.03 0.122+0.02 0.018+0.00 0.080+0.03
N12  2.256+0.04 0.108+0.02 0.123+0.01 0.074+0.02  0.434+0.03 0.349+0.04 0.116+0.02 0.015+0.00 0.061+0.04
N13  2.245+0.04 0.112+0.02 0.132+0.01 0.154+0.16 0.456+£0.04 0.389+0.11 0.172+0.20 0.022+0.02 0.059+0.02
N14  2.240+0.03 0.111+0.01 0.139+0.01 0.061+0.01 0.445+0.03 0.381+0.03 0.210+0.02 0.015+0.00 0.047+0.01
N15  2.189+0.04 0.154+0.02 0.140+0.01 0.079+0.02 0.543+0.04 0.356+0.02 0.177+0.01 0.018+0.01 0.056+0.02
N16  2.216+0.04 0.111+0.02 0.133+0.01 0.045+001 0.438+0.05 0.394+0.03 0.258+0.03 0.012+0.00 0.051+0.01
N17 2.352+a 0.069+a 0.122+a 0.039+a 0.387+a 0.272+a 0.187+a 0.010+a 0.047+a
N18  2.229+002 0.110+0.02 0.133+0.00 0.049+0.00 0.409+0.01 0.369+0.02 0.252+0.02 0.010+0.00 0.037+0.01
N19  2.225+0.03 0.113+0.01 0.124+0.00 0.038+0.00 0.440+0.02 0.460+0.03 0.279+0.02 0.009+0.00 0.057+0.02
N20  2.243+0.05 0.109+0.01 0.131+0.01 0.172+0.17 0.462+0.05 0.369+0.10 0.152+0.10 0.029+0.03 0.065+0.02
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Figure 4. Canonical discriminant function of nike fish in Gorontalo Bay Waters, Indonesia

The phylogenetic tree (Figure 5) shows that the species
composing the Nike fish in the Gorontalo Bay waters form
two monophyletic clades as family clades. The first
monophyletic clade is the Gobiidae family clade which
includes two genera and six species. The first genus is
Sicyopterus which includes five species (i.e. S.
cynocephalus, S. parvei, S. lagocephalus, S. longifilis, and
S. Pugnans). The second genus is Stiphodon which consists
of only one species (i.e. Stiphodon semoni). The second
monophyletic clade is the Eleotridae family which includes
two genera and three species (i.e. Bunaka gyrinoides,
Belobranchus segura, and B. belobranchus).

Discussion

Fish school migration strategy is a consequence of the
amphidromous species in avoiding predators and foraging
food when migrating from marine waters at the post-larval
stage to the river (Keith 2003). According to Thacker and
Roje (2011), the diversity of Gobies at the post-larval and
juvenile stages is often unnoticed because of their small
size and unclear ecology. The use of melanophore patterns
in morphological grouping is inspired by the research
conducted by Yamasaki et al. (2011) which stated that the
larvae of newly hatched goby can be distinguished based
on their melanophore pattern.

This study found 15 new melanophore patterns (Figure
3) that can distinguish and classify the fish composing Nike
fish assemblages from one another. The combination of
their morphological characters and diagram of canonical
discriminant function (Figure 4) shows that morphometric
characters can be used in determining samples up to family
level, but it cannot identify the samples up to the genus or

even species level. These results are in line with research
conducted by Watanabe et al. (2011) which also had not
been able to identify the S. japonicus post-larvae based on
its morphological characters since the morphology is still
very common as the morphological characters of other
Gobioidei fish larvae. Thacker and Roje (2011) stated that
Gobiidae fish have few morphological characters that can
be used to group subgroups in the family even though the
diversity of its species is quite high. Roesma et al. (2020)
said that Gobies develop various morphological specialties
as an adaptation to their environment, making it difficult to
estimate the evolutionary scenarios by using morphological
information only.

Subsequently, molecular identification was performed
to confirm the identity of species that cannot be
demonstrated either by the morphological features of the
species or their morphometric characters. Mitochondrial
DNA markers (mtDNA) had been widely used for most
systematic molecular studies compared to nuclear DNA
due to the large number of copies obtained from one cell,
their small size, haploid in nature, and evolving faster
(Teletchea 2009). The COI gene is the fastest and most
reliable gene used as a barcoding marker to identify species
(Hubert et al. 2008; Bingpeng et al. 2018; Roesma et al.
2018; Roesma et al. 2019). Initially, the COI gene has also
been widely used to identify the species in Gobioidei
assemblages (Jeon et al. 2012; Thomas et al. 2013;
Viswambharan et al. 2013; Jin et al. 2014; Taillebois et al.
2014; Lejeune et al. 2016; Wang et al. 2017; Linh et al.
2018; Olii et al. 2019; Roesma et al. 2020). Therefore, this
study also used the COI gene to identify species.
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Figure 5. Phylogenetic tree of Nike fish composers in the Gorontalo Bay Waters, Indonesia

Several samples with different melanophore patterns
were found having the same genetic identity. This was
affected by some factors, such as environment, age, and
natural dichromatism that might appear when the adult
stage. Ellien et al. (2014); Valade et al. (2009) explained
that S. lagocephalus larvae changes in the appearance of
chromatophores in its body that starts from the head area
and spreads along the body as the larvae get older. The
identical results were obtained by Sahami et al. (2019a),

which found an increase in the number of melanophores in
the body of the Nike Belobranchus segura fish when
entering the estuary areas. Keith (2003) noted that
freshwater Gobioidei fish are not hermaphrodite and do not
have sexual change or alternative sexual strategies, but
usually occur in sexual dichromatism in adult stage, where
males have a brighter color than females. Larmuseau et al.
(2010), in his research, revealed that natural selection
might also affect the genetic variation in cone opsins in
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species that could have an impact on the evolution of
polymorphism.

The results of molecular identification indicate that the
new melanophore patterns of Nike fish in Gorontalo Bay
waters were composed of six species (i.e. S. parvei, S.
cynocephalus, S. longifilis, S. lagocephalus, B.
Belobranchus, and Stiphodon semoni). Nike fish was
initially reported as a single species A. Melanocephalus by
Usman (2016) and Sicyopterus longifilis by Olii et al.
(2019). Recently, Sahami et al. (2019b) found the diversity
of the composers species of Nike fish is S. pugnans, S.
cynocephalus, Bunaka gyrinoides, and Belobranchus
segura. This study successfully found and identified four
new composers species of Nike fish, such as S. parvei and
S. lagocephalus, and Stiphodon semoni generated from the
Gobiidae family, and B. Belobranchus generated from the
Eleotridae family.

94.09% (2,374 samples) out of a total of 2,523 samples
whose morphometric characters were observed are species
in the Gobiidae family. In addition to the high quantity of
the catches, the species in the Gobiidae family also show
its highest diversity of melanophore and genetic patterns
compared to the Eleotridae family. According to Thacker
and Roje (2011), Gobiidae is one of the Ilargest
Acanthomorph fish assemblages consisting of 1,120
species from 30 genera that have been described.
Sicydiinae subfamily (Teleostei: Gobioidei) is the largest
subfamily that contributes to the diversity of fish
communities in tropical river waters with nine genera and
more than 110 species that have been described. Nine
genera of the Sicydiinae subfamily are Sicydium
Valenciennes 1837; Sicyopterus Gill 1860; Lentipes
Giinther 1861; Sicyopus Gill 1863; Cotylopus Guichenot
1864; Stiphodon Weber 1895; Parasicydium Risch 1980;
Smilosicyopus Watson 1999; and Akihito Watson, Keith
and Marquet 2007 (Keith et al. 2011; Taillebois et al.
2014). The genus Sicyopterus of the Sicydiinae subfamily
is the genus with the highest diversity of species and is
widely distributed to the Indo-Pacific tropical islands
(Keith et al. 2005; Keith et al. 2015; Lord et al. 2019). It
strengthens the results of this study which found
Sicyopterus as the genus with the highest diversity of
Gorontalo Bay waters.

The S. parvei species are known to be Indonesian local
endemic (LE) (Lord et al. 2019). Its distribution in
Indonesia was found in Manggarai, Flores (Tjakrawidjaja
2002); Sukamade river, East Java (Rukmana et al. 2014);
and Java and Bali (Dahruddin et al. 2016). Meanwhile, S.
lagocephalus species is known as the species of genus
Sicyopterus with the most extensive distribution in the
Indo-Pacific region (Keith et al. 2005; Lord et al. 2019).
This species was also found in La Réunion island (Keith et
al. 2008); Vanuatu, Futuna and Okinawa (Keith et al.
2011); Buleleng, Bali (Dahruddin et al. 2016); Leppangan
river, East Sulawesi (Nurjirana et al. 2019a); and Luwuk
Banggai, Central Sulawesi (Gani et al. 2019).

The adult species of B. belobranchus was found in
Bone river, Gorontalo (Pasisingi et al. 2020b), and further
strengthen the discovery at the post-larval and juvenile
stages in this study. Besides, the distribution of this species
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in Indonesia had been reported in Manggarai, Flores
(Tjakrawidjaja 2002); Sukamade, East Java (Rukmana et
al. 2014); and Luwuk Banggai, Central Sulawesi (Gani et
al. 2019). The discovery of B. belobranchus species in the
Gorontalo Bay waters contributes to the diversity of species
in the genus Belobranchus which was previously only
found for one species, i.e. B. segura.

The Stiphodon semoni species, the Opal cling goby, is
one of the economically important species in the world of
ornamental fish trade (Maeda and Tan 2013; Hubert et al.
2015). The distribution of this species in Indonesia was
found in Lampung (Watson 2008), Bengkulu (Maeda and
Tan 2013), Sukabumi, West Java (Dahruddin et al. 2016);
Leppangan River, West Sulawesi (Nurjirana et al. 2019a);
and Luwuk Banggai, Central Sulawesi (Gani et al. 2019).

The A. melanocephalus species, which was initially
reported by Usman (2016) as a Nike species in Gorontalo
Bay, was not found in this study because the sampling time
did not coincide with the spawning time of the species. As
explained in Yamasaki et al. (2011), it showed that the
spawning season for A. melanocephalus was June to
November, while the sampling was done in January-March.
Besides, species extinction might occur due to overfishing
and habitat change. However, in-depth research needs to be
conducted to fulfill scientific information on Gorontalo
aquatic biodiversity.

Having described above, it has been genetically
confirmed for 10 species of Gobies as a constituent of the
Nike fish assemblages in the Gorontalo Bay waters to date
and it is possible to find more other species in line with
further advancements in science and research. This study
has been successfully grouping and identifying the species
based on their morphometric and molecular characters, as
well as being the initial identity of the melanophore pattern
characters of each Nike fish compiler. These data are also
very worthwhile as the reference for the inventory of Nike
fish species in other places on the coast of Tomini Bay and
other areas. Salam et al. (2016) stated that Nike fish
assemblages in Gorontalo could be found in several
milango (estuary areas). Besides being found in the estuary
of the Bone Bolango River in Gorontalo, which is the
location of this study, Nike fish assemblages also often
appear in several estuary areas (i.e. Taludaa, Paguyaman,
and Marisa). Nike fish caught at these locations are also
consumed by the local community or sold in urban areas,
making it one of the important fisheries commodities in
Gorontalo. However, scientific information concerning
Nike fish in these locations does not yet exist and should be
sought as soon as possible. The results of this study can
also be information for exploring adult gobies in the river
and finding out their distribution in nature.
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