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Abstract 

Mackerels belonging to the Scomberomorus genus are pelagic fish of considerable commercial importance and 

are distributed throughout the Indo-Pacific region. The morphological and genetic stock structure of the fish 

species targeted by fisheries are essential components that constrain the identification of the stocks available for 

fishing. This work carries out a preliminary morphological and genetic identification of Scomberomorus species 

through body measurements and molecular data analysis. Karyometric analysis revealed differences in somatic 

characteristics, fin profiles, and a number of vertebrae, ribs, and fin elements constituting the distinctive 

taxonomic markers. As expected, analysis using mtDNA sequences and nuclear DNA genetic markers shows a 

relatively high genetic variability within stocks and a high level of genetic differentiation across geographic 

stocks. Such results imply low genetic connectivity between some populations, possibly due to specific marine 

geographical barriers and environmental scalars. When morphological and genetic information are combined, 

there are clear implications for improving species identification and the delimitation of stock boundaries. The 

outcomes serve as valuable information on population distribution and regions that facilitate effective regional 

management of Scomberomorus species for fisheries. Recommendations include setting Transboundary 

Management plans and applying several management strategies to sustain Scomberomorus in the Indo-Pacific 

region. 
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Introduction 

The term Scomberomorus refers to a special Genus of fishes, which are also called Spanish mackerels or Indo-

Pacific mackerels because of their origin and diversity in the Pacific region. Many distinctive characteristics of 

this genus make them adapted to the Pacific region. One of these important characteristics is the streamlined 

body shape of these fishes, with pointed snouts and fork-like tails, which help them to swim easily in their 

natural habitat. The other important physical characteristic of this genus is related to specialized cycloid scales 

present on the whole body of these fishes. The morphological studies have shown that these scales are embedded 

in the skin of these fishes(Habib & Sulaiman, 2017). When we talk about another important physical 

characteristic which is the coloration of the body of these fishes, we may come to know that these fishes show 

fewer color patterns and have mostly metallic blue back and silver-white bellies. It has also been seen that some 

specific fishes have spots on the body.  This specific genus has such fishes which have normally cylindrical 

bodies and rounded abdomens(Radhakrishnan et al., 2018). These fishes have pointed snouts, which are slightly 

larger than the diameter of the eye. The shape of the snout is mostly conical, an important characteristic of this 

genus. The other important morphological characteristic of this genus is the large mouth of these fishes. Recent 

studies have shown that these fishes have specialized upper jaw structure which helps in feeding through large 

mouths. These fishes have strong jaw muscles. As we know the mode of nutrition of any organism is dependent 
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type of jaw muscles they have. Usually, those living organisms that are carnivorous, must have strong jaw 

muscles which will help them in tearing and biting prey(von Der Heyden et al., 2014). If these fishes have strong 

jaw muscles, it means that they have a carnivorous mode of nutrition. When we talk about the teeth structure of 

these specific fishes, we may come to know that they have conical, highly pointed teeth that are curved towards 

the inside. They have highly sharp teeth which are also useful in tearing and biting prey. Usually, it has been 

seen that they have a single row of teeth on both upper and lower jaws. These specific fishes have both types of 

fins named dorsal and anal fins along with finlets. The dorsal fins are located near the middle of the back and 

they have spines ranging from 15 to 20(Ramírez-Pérez et al., 2015). These fishes have also soft rays in these 

fins. Anal fins are located near the middle of the belly, and they also consist of spines and small soft rays ranging 

from 15 to 20 as well. These fishes have some finlets as well which are also helpful for swimming and balance 

of body(Jeena et al., 2022). Now, we are going to discuss the genetic characteristics of Scomberomorus. The 

study and analysis of genetic characteristics are very important because they will help to study evolution, the 

structure of the population, genetic diversity, and other such aspects as well. Some important genetic markers 

can be used for studying genetic characteristics. The most important genetic marker is mitochondrial DNA. As 

we know mitochondria are an important organelle in cells and there is also the existence of small circular DNA 

in mitochondria which is termed mitochondrial DNA(Newman et al., 2016). There is a specific gene named as 

cytochrome b gene which can easily be used for investigation of the phylogenetic relationship of this genus with 

ancestors. The other important genetic marker is microsatellites which can be used for studying genetic diversity 

and population structure of these fishes. We can also use single nucleotide polymorphisms as genetic markers 

for the study of the genetic characteristics of Scomberomorus. After studying of genetic characteristics of 

Scomberomorus, we came to know that they have high diversity concerning genes in them. This genetic diversity 

shows that there is an effective large size of the population and there is better gene flow in them(Habib & 

Sulaiman, 2016). After a study of the genetic characteristics of Scomberomorus, we came to conclude that this 

genus has having monophyletic relationship. Monophyletic lineage means the ancestor is the same for this 

genus. Although ancestors are common still there is much genetic diversity in it which is an important adaptation 

in Scomberomorus. After studying of phylogenetic relationship of this genus, it was evident that this genus has 

similar characteristics with Genus Scomber (Retnoningtyas). Because of genetic diversity, there are some 

important genetic adaptations in these fishes. One of the important genetic adaptations is temperature tolerance. 

They have special genetic variation in them which resulted in the formation of heat shock proteins in these 

fishes. These are specialized proteins that help to enhance temperature tolerance in these fishes. As a result, 

these fishes can survive in a variety of habitats.  This adaptation is responsible for the diversity of these fishes 

in Indo Pacific region. The other important genetic adaptation in these fishes is salinity tolerance. As we know 

osmoregulation is an important aspect of the life of fishes. Osmoregulation means the maintenance of the 

concentration of salts and water in the body. There is the evolution of specialized ion transport genes in these 

fishes which help to enhance the process of osmoregulation in these fishes. As a result, these fishes can easily 

survive both in marine and freshwater.  These fishes have also genetic adaptations related to diet as well. As 

mentioned earlier these fishes are mostly omnivores which means that they can feed on both plant and animal-

based food. So, they must have such digestive system which will digest both these types of food. For this 

purpose, there is some important evolution related to enzymes in these fishes. These enzymes are specialized 

for digestion thus widening the range of options of food for these fishes(Tarigan et al., 2019). Migration is an 

important phenomenon in the lifecycle of fishes, which enables them to settle in a variety of habitats. These 

fishes have important migration and dispersal genes in them which help in the stimulation of migration, the 

process of migration, and adaptation of habitats after migration as well.  This aspect has helped a lot in the wide 

dispersal of these fishes in various habitats. Some important genetic adaptations are related to the feature of 
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disease Resistance in these fishes to maximize the chances of survival(Fauvelot & Borsa, 2011; Özdemir & 

Gürsoy, 2024). 

Research Objective 

The main objective of this research is to comprehend the term Genus Scomberomorus with respect to 

morphological and genetic characteristics. This study has effectively explained various morphological and 

genetic characteristics that helped in the survival and dispersal of these fishes. 

Literature Review  

The process in which Accessing the genetic makeup is involved is all about the population, genes, and organisms 

involved. All of such phenomenon comes under the category of genetic characterization. The characterization 

which is all about the genetic make can be utilized for accessing the genetic uniformity, admixture, inbreeding, 

and the introgression that is associated with the population(Barth et al., 2017). It can also prove as an insight 

towards the breed formation, towards those ancestral species which are closest towards the wild animals. It also 

has a strong connection with the localization of the site, which is all about domestication(Liu et al., 2014). The 

study of gene characterization plays a significant role in the measurement of a gene which is utilized to estimate 

the parameters of a population like allele frequencies, penetrance, and the interaction of the gene-environment. 

The characterization which is all about the gene is all about the application towards the determination that what 

is the reason for diseases get stuck with people but it does not happen with all organisms it is usually fixed for 

certain people. Its application can also be seen in mutation purposes and with other changes that can be genetic 

in the DNA of the tumor(Ovenden et al., 2009). The genetic characterization can appear more powerful as 

compared to those in which traditional methods are involved. Because it can identify it at the level of genotype. 

It will happen as the level of variations that can occur in the DNA sequence of an individual(Collette et al., 

2001). Let's discuss certain examples which are all about genetic characterization. One of these examples can 

be the genetic characterization of SARS-CoV-2. The initiative which can be global based on the sharing of all 

the data which is all about influenza is a platform that can be available publicly and has the capability of sharing 

sequences of genomes which is all about the SARS-CoV-2 that are found around the world(Cheng et al., 2014). 

One another example is the genetic characterization of ESBL-producing and ciprofloxacin-resistant Escherichia 

coli. A study that was usually done in Belgium genotypically represented and traced ESBL in the livestock. 

Genetic characterization which is all about the which is known as the ALFA study. This study was usually based 

on the APOE -E4 gene within the ALFA+ Study(Bagheri et al., 2020). Genetic characterization is based on the 

assessment of the genetic constitution, which is strongly associated with the breed. It also has a strong connection 

with genetic uniformity, admixture, or subdivisions. The following factors are also involved in it which can be 

inbreeding or introgression which can be found within the population. A trait is a factor that is strongly 

associated with genetics. It is the specific trait of an individual. Traits are the factors that can be determined with 

the help of a gene, environmental factor, or by the involvement of the association of both of these things(Huang 

et al., 2023). The reason for genomic characterization can be done with the help of finding out why some people 

will get some diseases but all people do not acquire such type of issues. There are certain benefits of genetic 

characterization. One of them is the influence of the environment. Some parts of the plant which can be taken 

from the stage of growth can be utilized(Geraghty et al., 2013). There are no boundaries in the case of the 

number of analyses. There is a requirement for only a small amount of material. The stability of DNA is very 

high even the samples that are very dry can also be used. A species of fish that is usually ray-finned fish and 

belongs to the family of mackerel is known as the Scomberomorus and it is usually known as the Spanish 

mackerel(Zischke et al., 2016). Let's discuss certain species that can belong to the Scomberomorus involve 
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Scomberomorus, Scomberomorus cavalla, Scomberomorus regals, and the Scomberomorus guttatus. 

Scomberomorus commons are usually known as the narrow-barred Spanish mackerel. The origin of this species 

is usually in Southeast Asia, which is found on the east coast of Africa in the Middle East and the Indian Ocean. 

Scomberomorus cavalla also known as the king mackerel(Wiadnya et al., 2024). The shape of this fish will be 

a torpedo and has a body in the color of silvery white. The surface of this fish will be iridescent black dorsal. Its 

location can be seen in the Atlantic Ocean and within the Gulf of Mexico. The name which is utilized for the 

Scomberomorus details can be cero mackerel. This fish can be seen in the torpedo shape and the upper body can 

be found in the color of green blue and the sides will be of the color that can be silvery blue. Spots and streaks 

in the color of brass can be seen on its body. Its location can be seen in the ocean which is western Atlantic in 

nature from the areas of Massachusetts to Brazil(SAPTO, 2019). The fish which is Scomberomorus guttatus is 

found in the areas of tropical water of the Indo Indo-West Pacific. It can tolerate high levels of turbidity and low 

levels of salinity. The species which is of big fin reef squid is of important commodity that is found in the areas 

of artisanal and fisheries which are in the near shore region in India and the regions that are Pacific in 

nature(Jamaludin et al., 2022). There is some evidence which can be genetic or physical type which can provide 

support for the existence of a species that can be seen as complex within S.cf. lessoniana (Tarigan et al., 2019). 

These studies are limited on the behalf of geographic characteristics(Sulaiman & Ovenden, 2010). To clarify all 

the aspects that exist within the extent of cryptic diversity, this study can analyze the phylogenetic relationship 

by the application of mitochondrial genes(Wang, 2024; WIDAYANTI et al., 2022). 

 

Figure 1: Morphological 

Morphological 

A morphological analysis in this context may be synonymously defined as the investigation into the structure, 

form, or construction of words, shapes, or objects. Morphology in linguistic is the study of the structure of word 

and the various part of words including roots, prefixes, suffixes and infixes (Figure 1). This field is critical in 

explaining how different languages convey structural relationships and meanings. Morphology is usually 

classified as inflectional morphology that involves revolution which is associated with tense number or case 

among others and derivational morphology which concerns with how new word is formed using affixes. Apart 

from linguistics, the term morphological applies to different Scientific disciplines. For instance, in biology 

morphological concept deals with the analysis of the physical appearances of living entities and structures of 

organisms such as human beings as well as the anatomical differences. This is useful in making of evolutionary 

trees and other animal adaptations. Similarly in digital image processing and computer vision morphological 

methods are employed for analyzing the shapes, structures and patterns in images available for uses such as for 

object recognition or for noise removal.  
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Characteristics 

The Scomberomorus species, often referred to as mackerels, are a suite of oceanic fish in the family Scombridae. 

They possess different unique genetic properties that make them suitable for being used for adaptation, diversity 

and an imposing ecological value. These features are of special interest in terms of their evolutionary biology, 

population structure, and conservation. There are the key genetic characteristics of Scomberomorus species: 

High Genetic Diversity 

Genetic variability is associated with objects that are characterized by the high level of genetic variation between 

or within species or populations. It is due to difference in DNA sequences and since these molecules control 

physical characteristics genes; there will always be variation in morphological, physiological and behavioral 

differences. Genetic profiles are significant subunits of biological diversity because they offer the cornerstone 

for the survival, adaptability and evolution of species to environmental changes. These sources are mutation 

whereby new variations of genes are produced, sexual reproduction, whereby different genes are recombined to 

produce different children, and finally gene flow whereby new alleles are brought in by individuals moving 

between populations. Such processes make it possible for a population to possess a wide variety of traits that 

might prove useful under conditions such as diseases, global warming, or changes in physical environment. 

High genetic variability is likely to be an advantage since it increases the probabilities that the population 

contains individuals with the necessary genes that crops up in response to trace evidence of environmental 

pressure. For example, when a population is threatened with a new disease, there will always be some unusual 

individuals with an immunity to the disease, thus guaranteeing the perpetration of the race. Also, heterogeneity 

has potential positive effects on reproductive output and decrease chances of generating heritable abnormal 

genotypes. High genetic variation is an essential Sign that measures the fitness of population or species in the 

context of conservation biology. This leads to a small population size and low genetic variation as flip, slide, 

and change result in poor ability to adapt meaning enhanced vulnerability to extinction. Thus, one of the common 

goals of the conservation programs is to retain or reintroduce the mentioned species' variation by using measures 

such as protection of their living environment, or moving them to other locations, or breeding in special places. 

In conclusion, high potential genetic variety is customary for both ecological stability and evolvability. They 

allow populations to survive, modify their conditions, and facilitate the need of most species; in addition to 

regulating systems' balance and functionality. This is why its preservation is crucial for conserving the practice 

of sustainable use of the biological resources of the earth. 

 
Figure 2: Population Structure 

Population Structure 

Population structure can be defined as the arrangement and distribution of genes and genetic characters within 
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and between the breeding groups or populations belonging to a given species. It comes up out of ecological, 

evolutionary, and geographic processes that address how different population is grouped or separated. 

Demographic pattern forms an integral part of the study of dynamics of genetic variance, gene migration and 

properties of species in terms of their tendency to adapt in any environment (Figure 2). Territorial isolation is 

one of the primary reasons for population structure in which barriers, which include mountains, rivers, or ocean 

currents prevent the population from mixing up and exchanging genes. These population over time may in 

somewhat have distinguish genetic difference as a result of genetic drift, natural selection and mutation. For 

example, where species occur across a large geographical area, levels of genetic variation between populations 

at the extremes of the species' range will be high. Another mechanism has been found to plays a role in shaping 

population structure is habitat specialization. There are some species that favor various sorts of niches that force 

adaptation to some extent, to local conditions. These adaptations can cause nine genetic differentiations even 

with no natural barriers. Moreover, mate choice, site fidelity, and migratory routes, and the like are also 

important in the formation of population structure. Population structure is basically determined with the help of 

parameters such as mitochondrial DNA, microsatellites, and single nucleotide polymorphism (SNP). These 

ancestry markers aid in defining species, estimating their relatedness and, thereby, determining affinity and 

admixture in past as well as present. For example, numerous researches in marine species revealed that such 

factors as currents and natal spawning habitat produce both genetic structure and genetically differentiated 

breeding subpopulations, despite extremely high dispersal potential of the species. As will be seen, knowledge 

of population structure is very important for matters of conservation and management of resources. There is a 

blessing when it comes to the assessment of genetically different populations, which in need to be subjected to 

particular features of conservation and it also gives insights on the influence of human activities such as 

fragmentation of habitats, overfishing or climate change on the genetic connection. In species of economic value 

such as the fish stocks, population structure must be preserved so as to foster sustainable exploitation as well as 

support systems. In conclusion, population structure is the culmination of interlocking genos, and paths, in the 

creation and molding of an organism’s DNA code. Its study yields useful information about the state and 

dynamics of the species, population, and genetic partitions; thus, its value for ecological study and the 

formulation of species conservation policies cannot be overemphasized. 

 
Figure 3: Mitochondrial DNA Variations 

Mitochondrial DNA Variations 

As used here, mtDNA variations encompass the differences of genetic sequences of the mtDNA between 

individuals, populations or species. The mtDNA is a small double-stranded circular molecule, located in 

mitochondria and is separate from the nucleus DNA. It is also a sexually linked gene, passed directly from a 
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female offspring to its generations without recombination, -functions effectively for tracing pedigree, genealogy, 

and evolutionary relation among different generations and populaces (Figure 3). Since its mutation is twenty-

five-fold higher than the nuclear DNA it therefore exhibits high genetic variation over time. This difference 

mainly occurred in the non-coding regions, but they are more frequent in the control region (D-loop) that is 

known to mutate at a quite high rate and thus proven useful in genetic differentiation and population structure 

analysis. In PF/PG genomics, mtDNA polymorphisms are employed for demographically informed maternal 

lineage and population differentiation/relatedness. Since mtDNA is not subject to recombination, its different 

forms simply add up to one another additively, thereby documenting the history of populations' split and 

admixture. For instance, mtDNA based research in various marine organisms tends to identify a clear genetic 

partitioning that correlates with geographical zones or migratory routes. The mtDNA variations are useful in 

defining population segment that need special attention in conservation biology. They are especially useful for 

threatened or endangered species because related issues in genetic fitness, founder events, or historical range 

contractions are revealed. It also can point to adaption mutations; these include mutation in the mitochondrial 

DNA that display variations according to the pressures such as temperature or oxygen levels. Changes of genes 

responsible for mitochondrial enzymes can signify certain ecological or environmental selective pressures. In 

summary, mtDNA polymorphisms are the basic and essential molecular approaches widely used in genetic as 

well as evolutionary investigations. The present high mutation rate, slow evolution, and biparental modes of 

inheritance make them essential tools for studying genetic variation, phylogenetic relationships, and 

conservational-genetic management of scores of species. 

Adaptive Genetic Traits  

Positive adaptations are inherited features that provide an organism with a high potential to exist and reproduce 

in given environmental situations. These are secondary traits that depend on genes and are acted upon by natural 

selection, where inheritors of beneficial traits such as body size, strength and speed are chosen over those with 

defects. These traits get passed on to the population over the generations and affect changes in evolution among 

the creatures. One needs to understand that adaptations are perfect in every way possible and, can be 

physiological, morphological or behavioral. For instance, in animal species that inhabit cold environments, 

genetic changes may lead to the development of thick fur or increased metabolic activity to retain warmth. For 

instance, in plant organs, such as drought endurance or salt tolerance, specific genes might be encoded to adapt 

to dryness or saline conditions. In most cases, adaptive traits can be associated with higher gene mutations or 

other molecular sequences. For instance, specific genes that have appeared to do with hemoglobin variations in 

high-altitude populations, including the Himalayas or Andes, can improve the oxygen binding of different kinds 

of oxygen and understand climates with low oxygen levels. Similarly, examples of genetic accommodations 

among marine organizations include the antifreeze proteins in the blood of polar fish, which hinders ice crystal 

formational within the blood, given that water outcompetes the solutes at extremely low temperatures. Adaptive 

genetic traits are also core in evolution analyses of pathogen resistance.  

Hybridization Potential 

The measure of hybridization potential is the possibility of combining two species or populations that can 

accredit viable offspring. They are particularly abounding in related species that inhabit similar environments, 

use similar ecological roles or reproduce genetically compatibly. Consequently, hybridization can have 

significant evolutionary, ecological, and genetic consequences, including inherited genetic variation, speciation, 

and species adjustments to ecological changes.  It is also effective in solving the problem of figuring out that 

two species closely related and have recently evolved from a common parent stock will possess compatible 
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genes that would allow hybridization. For instance, sympatric populations of fish such as mackerels (e.g., 

Scomberomorus species) exhibit hybridization often because their habitats for reproduction overlap with each 

other and their environmental conditions. As for hybrids, the fitness results can be of various natures, good or 

bad. Hybrid vigour or heterosis is when individuals who are hybrids of two varieties have beneficial features 

like better growth, strenuous output, or better resilience to diseases. However, the hybrids may show hybrid 

breakdown in which their fertility or viability is restricted, making them less capable of reproduction, which is 

common in interspecific hybrids. Consequently, hybridization may also have the potential to be the source of 

adaptive evolution. Some of these traits may make hybrids better off in new or changing environments and then 

are able to form a new hybridizing population. This is well illustrated with specific reference to climate change 

and habitat modification, whereby hybridization may enable species to adapt to new ecological niches. However, 

hybridization can be dangerous for species, and the process is riskier if the endangered species are crossed with 

common or invasive species. In such circumstances, the effect realized by selective hybridization is genetic 

swamping, threatening to wash out the unique genetic heritage and valuable adaptations, thus even elevating the 

threat of extinction.  

 

Figure 4: Genetic Markers for Stock Identification 

Genetic Markers for Stock Identification 

Stock identification using genetic markers is critical in fisheries, where understanding population structure helps 

manage species sustainably. Many commercially important species, such as Scomberomorus (mackerels) and 

tuna, exhibit complex population dynamics, including overlapping ranges and migrations (Figure 4). By 

identifying distinct stocks through genetic markers, fisheries managers can ensure that harvesting practices are 

tailored to each stock's biological and ecological needs, preventing overfishing and preserving genetic diversity. 

In addition to fisheries, genetic markers are valuable in conservation biology. For endangered species, genetic 

stock identification helps prioritize populations for protection, identify distinct genetic units, and develop 

strategies to maintain or restore genetic diversity. Markers can also detect hybridization events or introgression, 

which may impact the genetic integrity of vulnerable populations. Technological advancements have improved 

the efficiency and accuracy of genetic marker analyses. High-throughput sequencing and genomic tools now 

allow the discovery of thousands of SNPs across the genome, providing finer-scale resolution of population 

structure and stock delineation. These methods have been particularly useful in distinguishing cryptic 

populations and understanding the impacts of environmental factors, such as climate change and habitat 

fragmentation, on genetic connectivity. In summary, genetic markers for stock identification are powerful tools 

that enable precise monitoring and management of species and populations. By providing insights into 
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population dynamics, genetic diversity, and evolutionary history, they play a crucial role in fisheries 

management, conservation efforts, and understanding the complex interplay between genetics and 

environmental change.  

Conservation Implications 

Conservation implications relate to consequences and actions resulting from knowledge of genetics, population 

distribution and species interdependency to maintain genetic variation and population integrity for large-scale 

conservation and ecosystem health. Such implications are helpful in the development of conservation programs 

to face current and future challenges affecting species and their ecosystems. One of conservationism's essential 

objectives is to sustain genetic numbers, which is important for species' prospects to adapt well to changes in 

the environment. Low genetic variability is a critical problem in phylogenetic management. These populations 

can easily be threatened with extinction since they contain higher levels of inbreeding, lower fitness, and limited 

endowment to deal with stress factors such as climate change, diseases, and alternation of habitats. Conservation 

measures sometimes mean targeting certain species or proportions, such as those with unique genetic 

characteristics or an amount of genetic variability, to allow them to reproduce and evolve for future existence. 

Of all the population-related factors, knowledge of population structure has the most obvious current relevance 

for action on behalf of conservation. When subpopulations are identified within a species, developing 

management plans that will fit each population type becomes easier. For instance, small isolated populations 

need connectivity or population linkage through this process of obtaining genes in the population through a 

process called a wildlife corridor. Genetic studies also contribute to managing endangered species by 

recognizing units such as evolutionarily significant units (ESU) or genetic management units (GMU). These 

units are, therefore, defined according to genetic and ecological information to ensure that the most valuable 

aspects, such as lineage and adaptive variation, are targeted. Another of the details is called hybridization, which 

is also significant concerning the problem of conservation. Hybridization can bring objectifying genetic 

modifications, but it can damage species' distinctive identity due to genomic swamping or eradicating special 

evolutionary adaptations.  

Evolutionary Insights 

Historical information about the changes that have occurred in species can be defined as evolutionary insights, 

which is an overall knowledge derived from works like the study of genetics and morphology of species and 

their behavior. These perspectives uncover specific debated biological evolution mechanisms, including natural 

selection, genetic drift, mutation, gene flow or transport, and speciation. Through such factors, scientists can 

analyze the evolution of species, their kinship, and the probable changes to future environmental conditions. 

Genetic information is among the most frequent practices through which insights into an evolutionary process 

may be identified. Comparisons in mitochondrial DNA or nuclear genes, or whole different genomes, enable 

researchers to make lineages and phylogenetic tree drawings. These tree diagrams depict the phylogenetic 

indices detailing the affiliations of some specific forms and facilitating an understanding of how some organisms 

evolved and branched off their common forebears. Similarly, information related to the process of speciation 

gives us valuable details about how new species come into being from a single species. It explained that 

population geneticists show that geographic isolation, ecological pressures or reproductive isolation cause the 

build-up of genetic differences, which give rise to new species.  

Conclusion  

The main objective of this research is to understand the Morphological and Genetic Characterization of 
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Scomberomorus Species in the Indo-Pacific: Implications for Fisheries Management. This research will prove 

very beneficial for the researchers, while practical experiences are based on information that will make it easier 

for the workers. It safe to conclude that the genetic structure of Scomberomorus species reveals their role in the 

ecosystem, their evolutionary flexibility, and the need for which important management conservation strategy 

should be developed. Multilocular studies reveal their multifaceted genetic and ecological relationships that help 

properly exploit these economically important fishes. In conclusion, knowledge of evolution gives people an 

idea about the richness and development of life, and it helps to explain why species have several adaptations for 

changing environments. These insights are basic to shaping our views of life. They are pivotal to managing 

problems currently confronting the world concerning biological diversity, conservation and use of resources, 

and disease control. 

References 

Bagheri, D., Farhadi, A., Bargahi, A., Nabipour, I., Sharif, S. R. A., & Jeffs, A. G. (2020). Morphometric and genetic 

characterizations of blue swimming crab Portunus segnis,(Forskal, 1775) along the Iranian coasts of the Persian 

Gulf and Oman Sea. Regional Studies in Marine Science, 34, 101091.  

Barth, J. M., Damerau, M., Matschiner, M., Jentoft, S., & Hanel, R. (2017). Genomic differentiation and demographic 

histories of Atlantic and Indo-Pacific yellowfin tuna (Thunnus albacares) populations. Genome Biology and 

Evolution, 9(4), 1084-1098.  

Cheng, S., Anderson, F. E., Bergman, A., Mahardika, G., Muchlisin, Z., Dang, B., Calumpong, H., Mohamed, K., 

Sasikumar, G., & Venkatesan, V. (2014). Molecular evidence for co-occurring cryptic lineages within the 

Sepioteuthis cf. lessoniana species complex in the Indian and Indo-West Pacific Oceans. Hydrobiologia, 725, 165-

188.  

Collette, B. B., Reeb, C., & Block, B. A. (2001). Systematics of the tunas and mackerels (Scombridae). Fish physiology, 

19, 1-33.  

Fauvelot, C., & Borsa, P. (2011). Patterns of genetic isolation in a widely distributed pelagic fish, the narrow-barred 

Spanish mackerel (Scomberomorus commerson). Biological Journal of the Linnean Society, 104(4), 886-902.  

Geraghty, P. T., Williamson, J. E., Macbeth, W. G., Wintner, S. P., Harry, A. V., Ovenden, J. R., & Gillings, M. R. (2013). 

Population expansion and genetic structure in Carcharhinus brevipinna in the southern Indo-Pacific. Plos one, 

8(9), e75169.  

Habib, A., & Sulaiman, Z. (2016). High genetic connectivity of narrow-barred Spanish mackerel (Scomberomorus 

commerson) from the South China, Bali and Java Seas. Zoology and Ecology, 26(2), 93-99.  

Habib, A., & Sulaiman, Z. (2017). Mitochondrial DNA analyses of narrow-barred Spanish mackerel (Scomberomorus 

commerson) sampled from the Arabian Sea, the Bay of Bengal, and the Indo-Malay archipelago. Zoology and 

Ecology, 27(3-4), 245-250.  

Huang, X., Zhang, C., Hu, J., Tao, S., Tang, J., Huang, L., Zheng, C., Xu, S., & Wang, Y. (2023). Analyses of growth 

performance and realized heritability of the second generation of Indo‐Pacific Pampus argenteus. Journal of Fish 

Biology, 102(3), 596-604.  

Jamaludin, N. A., Jamaluddin, J. A. F., Rahim, M. A., Akib, N. A. M., Ratmuangkhwang, S., Arshaad, W. M., & Nor, S. 

A. M. (2022). Mitochondrial marker implies fishery separate management units for spotted sardinella, 

Amblygaster sirm (Walbaum, 1792) populations in the South China Sea and the Andaman Sea. PeerJ, 10, e13706.  

Jeena, N., Rahuman, S., Roul, S. K., Azeez, P. A., Vinothkumar, R., Manas, H., Nesnas, E., Rathinam, A. M. M., Surya, 

S., & Rohit, P. (2022). Resolved and redeemed: a new fleck to the evolutionary divergence in the genus 

Scomberomorus Lacepède, 1801 (Scombridae) with cryptic speciation. Frontiers in Marine Science, 9, 888463.  

Liu, S.-Y. V., Chang, F.-T., Borsa, P., Chen, W.-J., & Dai, C.-F. (2014). Phylogeography of the humbug damselfish, 

Dascyllus aruanus (Linnaeus, 1758): evidence of Indo-Pacific vicariance and genetic differentiation of peripheral 

populations. Biological Journal of the Linnean Society, 113(4), 931-942.  

Newman, S. J., Williams, A. J., Wakefield, C. B., Nicol, S. J., Taylor, B. M., & O’Malley, J. M. (2016). Review of the 

life history characteristics, ecology and fisheries for deep-water tropical demersal fish in the Indo-Pacific region. 

Reviews in Fish Biology and Fisheries, 26, 537-562.  

Ovenden, J. R., Kashiwagi, T., Broderick, D., Giles, J., & Salini, J. (2009). The extent of population genetic subdivision 

differs among four co-distributed shark species in the Indo-Australian archipelago. BMC Evolutionary Biology, 



Henrik, P. Morphological and Genetic Characteristics of Scomberomorus Species in the Indo-Pacific... 33  

 

 

9, 1-15.  

Özdemir, K., & Gürsoy, D. (2024). Taxonomic Update on Coral Reef Butterflyfishes: Implications for Conservation. 

FishTaxa-Journal of Fish Taxonomy, 32, 11-20.  

Radhakrishnan, D. P., Nedumpally, V., Kathirvelpandian, A., Saidmuhammed, B. V., & Gopalakrishnan, A. (2018). 

Population structure of Spanish mackerel Scomberomorus commerson (Lacepede 1800) in the Northern Indian 

Ocean determined using microatellite markers. Aquatic Living Resources, 31, 22.  

Ramírez-Pérez, J. S., García-Rodríguez, F. J., Quiñonez-Velázquez, C., & Rodríguez-Domínguez, G. (2015). Recognizing 

Species from Commercial Catches: Molecular and Morphometric Analyses of Scomberomorus spp. off the 

Mexican Pacific Coast. Turkish Journal of Fisheries and Aquatic Sciences, 15(2), 205-214.  

Retnoningtyas, H. Stock delineation of pelagic fish in Indonesian waters for a better management of sustainable fisheries, 

including parasitological studies of Decapterus macarellus (Cuvier, 1833) and Scomberomorus commerson 

(Lacepède, 1800) Dissertation, Rostock, Universität Rostock, 2024].  

SAPTO, A. (2019). Molecular studies on marine fish diversity in Java and Bali, Indonesia 부경대학교].  

Sulaiman, Z. H., & Ovenden, J. R. (2010). Population genetic evidence for the east–west division of the narrow-barred 

Spanish mackerel (Scomberomorus commerson, Perciformes: Teleostei) along Wallace’s Line. Biodiversity and 

Conservation, 19, 563-574.  

Tarigan, A. L., Hamdani, H., Yustiati, A., & Dewanti, L. P. (2019). Length weight relationship and condition factor of 

Indo-Pacific king mackerel (Scomberomorus guttatus) in Pangandaran Water, West Java, Indonesia. World News 

of Natural Sciences(24), 199-208.  

von Der Heyden, S., Beger, M., Toonen, R. J., van Herwerden, L., Juinio-Meñez, M. A., Ravago-Gotanco, R., Fauvelot, 

C., & Bernardi, G. (2014). The application of genetics to marine management and conservation: examples from 

the Indo-Pacific. Bulletin of Marine Science, 90(1), 123-158.  

Wang, J. (2024). Strategic Analysis of Biosafety in Agricultural Product Supply Chain Management within E-commerce 

Platforms. Journal of Commercial Biotechnology, 29(1).  

Wiadnya, D., Khamidah, N., Paricahya, A., Anam, M., & Kusuma, W. (2024). Asymmetrical individual both left and right 

otoliths of Tuna Scombrini collected from the Java Sea. IOP Conference Series: Earth and Environmental Science,  

WIDAYANTI, R., NUGROHO, H. A., MEGARANI, D. V., WIDIASIH, D. A., & PAKPAHAN, S. (2022). Revealing 

Spanish mackerel’s diversity in Indonesian through local commodities in the fish market. Biodiversitas Journal 

of Biological Diversity, 23(2).  

Zischke, M. T., Litherland, L., Tilyard, B. R., Stratford, N. J., Jones, E. L., & Wang, Y.-G. (2016). Otolith morphology of 

four mackerel species (Scomberomorus spp.) in Australia: Species differentiation and prediction for fisheries 

monitoring and assessment. Fisheries Research, 176, 39-47.  

 


