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    CLUPEIDAE: Genus alosa
Taxonomy/Phylogeny
        Fish is an important animal in the universe. It has numerous benefits and studying about it gives us a wider perspective of the many species worldwide. The wide variety of water bodies have provided shelter and have provided an opportunity for the growth of its food. It is a good source of protein that has reduced hunger in many communities that live near water bodies that breed fish. It has also reduced poverty by providing employment to the jobless. (Eric and Peter, 2015).  It is hence interesting to study and go in-depth to a particular family in order to know more about it and the benefits that come with it. Clupeidae is a family that I will indepthly study its taxonomy, anatomy, ecology and also evolution.
       Clupeidae is a group of fish that comprises sardines, hilsa, shads, herrings and menhadens. They are known to be in the family of the ray finned fishes. Scientifically classifying this family, it is in the kingdom animalia, phylum chordate, class actinopterygii and finally in the order clupeiformes. This group of fish is majorly caught for the purpose of production of oil and also as a meal. Most of the Clupeidae species are found in marine water while a few of them can be found in fresh water. They are also known to occupy the lowest trophic levels in the foodweb. This is because they are very small in size (Zuouyu and Peigang 2015).
               Their closest relatives include pristigasteridae, chirocentrus and the engraulidae. To start with, pristigasteridae are related to the family of clupeidae through the species herring. Its common feature is that of its length. It has a number of genera which include the pellona, llisha and pristigaster. Chirocentrus is the second relative to the family clupeidae. It is commonly known as a wolf herring and is found in the marine waters. It is also highly attractive with numerous scales and a silvery back bright blue color. Concluding on the relatives is the engraalidae. This is clupeidae’s relative that has loosely attached scales which is small and silvery. It is characterized with a lager mouth in addition of a conical snout. (Eric and Peter, 2015)
        Their species include herrings, sardines, mehadens, hilsa and shads. Herrings their common name is found in temperate waters such as the North Atlantic Ocean. There are also those that are found in the Pacific Ocean which are commonly known as the pacific herring. The scientific name for the Atlantic herring is the Clupea herengus while the scientific name for the pacific herring species is the Clupea pallasii. They are known to be very oily and most importantly caught for the purpose of food consumption (Zuouyu and Peigang 2015).
         The sardines on the other hand are characterized by their small size and just like the other family clupeidae, they are very oily. Its scientific name is called Sardina pilchardus while its common name remains to be sardine. Most of the time they are seen in large numbers in places that contain their food. They feed on animal plankton which is scientifically known as the zooplankton. Human consumption being their major meal, they are known to be very rich in minerals and vitamins (Currey and Shahar, 2013).
        As compared to the latter, mehadens, which is their common name, are larger and fatter although the weight differs from one fish to another. They are scientifically known as Brevoortia tyrannus. Their flesh is very soft and has an attractive color which is bright silver. Hilsa is popularly found in South Asia where it primarily used for food consumption. It is scientifically known as Tenualosa ilisha. It dwells in both marine and fresh waters. It is rich in mineral values hence contains omega 3 fatty acids that can be used for nutritional and medicinal purposes. (Eric and Peter, 2015).  Finally, the shads, which are also known as the alosinae, are a species to the clupeidae which are consequently used for commercial purposes. Most of them are also known to be anadromous.
Anatomy/physiology

       Clupeidae have anatomical features that make the family unique from others. Some of the species don’t have scales while all of them lack scales on their heads. The scales are very smooth when touched for those species that have scales. The movement is also limited and not well authenticated due to the lack of lateral lines in some and to the species in the family that have it, the lateral lined are quite small. They also possess very short teeth and some totally lack them. The fins are not equally present in all the species. Those that have fins, they have just one dorsal fin which is small and usually specifically located in the midpoint of the body of the fish (Zuouyu and Peigang 2015).
        This fish family additionally has the pelvic fins which are located below the dorsal fin base. In order to locate prey to feed on, this fish family has eyes that are used to give them sight in the course of their movement hence capturing food. They also have gills that are used for breathing. There are sensitive gills that are well covered with a sensitive plate so as to prevent them from being destroyed. The fish also contains the mouth with which it captures its food with, travels all the way to the stomach and all through digestion is taking place. It distinguishes itself from the other groups due it its small and minute anatomical features. (Eric and Peter, 2015).
      The anatomy of this group of fish can be either in the internal or the external part of these kinds of fish. It contains the brain which typically forms the mental state of the fish. The mouth and the stomach of the poacher are connected by a part of the fish known as the esophagus. This fish also contains a vessel that carries blood from the heart to the other organs hence the efficient transport of food materials for the growth of these organs. This particular blood is consequently purified by an organ in the fish referred to as the kidney. There is also an important feature that connects the brain to all the other parts of the fish. This part is known as the spinal cord and constitutes a very large part of the fish (Currey and Shahar, 2013).
        The fish has genital organs with openings that are called the genital orifice. The urine is consequently eliminated through the urinary orifice. After the digestion takes place, it ends up in that part of the fish that is referred to as the anus. For efficient movement, poaches have eyes that provide them sight when it comes to movement and capturing of its food. This group of fish also has heart that is used for pumping blood to the other parts of the body. Poaches are kind of bony fish hence possess same features that bony fish have (Bonucci, 2009).
           Physiological mechanisms vary in accordance with the environment the fish is dwelling. This hence can be either fresh water fish or those that are mostly in the marine waters. This family of fish therefore uses two mechanisms. Involves maintenance of the salt conditions of the body and the environment while the second mechanism just involves the internal condition maintenance. The first mechanism the first the fresh water species actively control salt concentrations by the use of gills. The gills, by the use of the mitochondrion cells, will suck up salt hence creating hypotonic urine. This is hence accurate since excess water is consequently expelled (Zuouyu and Peigang 2015).
        On the other side, whereby the clupeidae species dwell in the marine waters, this typical fish has contains a concentration that which is osmotic quite low than that of the surrounding. In this situation, the fish therefore gains water and loses salt. This takes place through the gills of the fish. For instance, sharks, which are examples of marine fish, have employed the osmoregulation mechanism for the purpose of water conservation. This explains why sharks don’t drink water as fresh water fish do. It also shows that they have a higher solute solution. They also contain urea that is stored in the blood that destroys living tissues. (Eric and Peter, 2015).
             Most fish use the lateral line as a sensory organ. Anatomically, it has been identified that the family clupeidae has a small or no lateral line. This therefore shows that it uses a unique feature or rather organ for sensing purposes. They have a unique coupling between the auditory system and the lateral line. The lateral line is hence used for feeding whereby it can be used to detect prey (Currey and Shahar, 2013). The degree in which the lateral line is used as a sensory organ varies from one species to another. They also have well developed eyesight such that during the day their color vision is well developed.
              Clupeidae don’t have a specific habitat but are known to move as a group. This group is known as a school. They move together to look for food and also to escape any possible predator. They do so because they can protect each other from the predators as opposed to if the fish moves alone. Another instance that they migrate is during the spawning period. This is the period that they produce eggs ready for hatching. The migration takes place from water to the shores of that particular water body (Zuouyu and Peigang 2015).
            Clupeidae undergoes a number of life stages that is quite short in the human fish. Menhaden, which is one of the species of this family, undergoes spawning round the year. This takes place in the Atlantic Ocean waters. In the open ocean, the eggs undergo hatching. Ocean currents play the role of drifting the larvae to the sheltered estuaries. At this stage, they are referred to as the “peanut banker. “In these estuaries, they spend a whole lot year before they mature sexually. At the end of the second year, they become fully sexually mature. They hence start reproducing which goes on until they die (Bonucci, 2009).
         The number of eggs that they produce depends on their ages. Fully matured female reproduce up to 362,000eggs and the young sexually mature can go up to 38,000 eggs. The time that the produced eggs take to mature take depends on the temperature around. The time however doesn’t exceed 3days.The eggs then spend their time over the continental shelf. They take about 1-3months.The larval fish then moves to water of very low salinity in between the late winter and the early summer. Before they become adults, the immature and juvenile fish remain in the bay until the fall period. (Eric and Peter, 2015).
Ecology/behavior 

               It has been identified that the different species each thrive in different conditions hence what they feed on varies with the location they have matured from. The weather conditions have played a very big role to the feeds of the species of clupeidae family. However, their main source of food is the zooplanktons and crustaceans which are found in the bottom most part of the water bodies which are the oceans. The species for the family claupeidae each have its own diet that constitutes it to have a sweet meat with so much nutrition when consumed by humans (Zuouyu and Peigang 2015).
                   Herrings are known to feed on zooplankton. This includes small aquatic life. They are known to feed massively and consequently grow rapidly. They however don’t live for long. The larger herrings do not feed on the small aquatic life but feed on fish eggs, shrimps and also fry. Shan on the other hand feeds on crustaceans, some invertebrates like crabs and also small fish. They don’t have a feeding pattern because it is not known whether they feed during spawning period or when they enter the fresh waters (Bonucci, 2009).
         Since hilsa ascends to the rivers as a school, they feed on muddy bottoms by grubbing those areas. In addition, they also feed on planktons which are a common food for even other fish species. They feed by filtering water through the gills. The feeding patterns of sardine depend on the seasons as well as the food supply available. The sardines feed on both the zooplanktons and the phytoplankton. Their physical size depends is directly proportional to the amount of food that they feed on. They are known to have two different feeding mechanisms. First, the food they feed on can be obtained when water is filtered through their gills (Burger and Van der plas, 1995). This mechanism is known as the filter feeding mechanism. The second mechanism is known as the normal selective feeding mode. The two modes are highly used but the first mechanism is preferred to the second one since it is energy efficient.
            Menhaden also feed by filtering water through the ills. They are omnivorous meaning they feed on both phytoplankton and zooplankton. This is their main diet which however varies in seasons in the course of their time. The amount of food that each of this specie eats is directly proportional to its size. The small menhadens feed on phytoplankton but graduate to the zooplankton as it becomes an adult. The perfect diet that they feed on is what makes it nutritous for human feed not as a direct meal but through thins like fish oil (Brooks and johnstone, 1994).
                  The family has a particular reproductive strategy unlike other fishes. Most types of fish will provide large numbers of eggs through spawning. This may occur by either single spawning or spawning in shoals. Most of these eggs are deposited on the surface whereby they float due to their buoyancy. The family clupeidae’s reproductive strategy is the same in a number of species but different in some. (Bonewald, 2014).  This is due to the conditions that these species dwell and therefore the different weather conditions.
                 The wide variety of species is brought about by the high number of eggs that it produces. It spawns a larger of eggs. The eggs are buoyant hence usually seen on the surface water. The eggs are then hatched and will stay among the fish food which is the plankton. They reside there for them to develop a swim bladder. A swim bladder contains fat that helps the fish not to sink in water. They then develop to become adults that move together in shoals for protection purposes. This is to prevent them from being eaten by predators such as birds. The herrings for instance have a different case whereby they produce demersal eggs. (Ando and Najakima, 2008). They substrate at the bottom of the ocean since they sink to prepare them for hatching. The larva finally becomes pelagic after hatching.
              The species spawn near the surface of the water. This is in the case of most species that comprise the family clupeidae. They spawn there since they don’t have buoyancy characteristics and might sink in the water. It is also because of the favorable weather conditions near the water. Until they develop a swim bladder is when they will be seen in water for further development until they become mature fish. The number of eggs that they produce is not specific but they are known to produce a lot of eggs, the eggs go up to 200,000 which can just comprise one specie (Currey and Shahar, 2013).
Evolution 

             The family first appeared in the geological records 120million years ago. When the family first came into existence, a number of species were included whereby they went up to 200.Still back then, they lived in both the salty an freshwaters. The adult fish were seen to dwell in the water but would come to the shore of the waters for the purpose of spawning. There is fossil evidence that shows its existence from years back. Due to the lack of oxygen, there was slow decay of the fish. There was hence increased precipitation of calcium carbonate which led to the formation of limestone (Boglione, Gavaia and Fontagne et al, 2013). This in turn allowed the abundance of the fossil records hence showing its evidence of its existence in the last years.
              This fish is used for commercial and domestic purposes. In the commercial scene, the fish is used for generating income through sales. People also catch the fish for human consumption whereby it is used as a whole meal. It is also used to make fish oils which are used as a medicinal value and as food too which is very nutritous to human beings. In the instance of species like herrings, they are very bright and beautiful hence providing a beautiful scenery. They can hence be used as tourist attraction in the marine wildlife. This is important since it brings income to the country where such life breeds (Bolker, 2014).
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