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1
Life Cycles of Marine Gamefish and Their Prey

Coastal habitats are essential to the survival of many gamefish and to the species they depend on for food. But what many people don’t realize is just how intricately intertwined our favorite gamefish are with coastal habitats and the implications this has for formulating fishing strategies. The food, shelter, temperature, salinity, and overall water quality of coastal habitats are some of the characteristics that make these areas so important to so many gamefish, which in turn makes so many gamefish accessible to fly anglers.

Prior to presentations that I give to fishing clubs, I am sometimes asked, “Why do I need to know about gamefish life cycles to catch more fish?” The simplest answer is that the more you know about the gamefish you are fishing for, the more likely you are to be in the right place at the right time with the right fly tied to your tippet. Lefty Kreh once told me that he couldn’t figure out why so many fishermen think that all gamefish ever want to do is eat and that fishermen are disappointed when the fish aren’t biting or are acting strangely. Gamefish behavior depends on a lot of things in addition to getting a meal, and understanding what influences that behavior is a big part of the puzzle that fly anglers need to solve to catch more fish.

How and when gamefish use different habitats depend, in many ways, on their life cycle patterns. To understand how, when, and why species–both gamefish and their prey–use coastal habitats is to take a giant step toward approaching fishing from the fish’s perspective of coastal habitats. You will also understand why habitats you might never fish–like tiny marsh creeks–are essential to the survival of your favorite gamefish and why some locations are productive fishing spots only during certain times of year.


[image: Knowing about gamefish life cycles helps you to find the right place at the right time to catch more nice fish like this one.]

Challenges confronting fish in coastal habitats are complex and vary depending on a fish’s size and age. Among the challenges: competing with other fish for food and shelter; finding appropriate food while avoiding becoming a meal for a larger fish; and finding an area with the right type of habitat, salinity, and temperature. And these challenges change as the fish grows. The type of food required by a juvenile fish is usually different than that required by an adult, and the way a fish uses a habitat changes. For example, a juvenile gamefish in a seagrass bed can search for food and can hide from a predator among the grass blades. An adult gamefish in a seagrass bed will search for larger prey than a juvenile of the same species and won’t be able to feed on the small items among the grass blades as efficiently as a juvenile. And whereas the juvenile gamefish might use camouflage coloration to blend in with the seagrass to avoid being eaten, there is no place to hide for such a large fish in a seagrass bed, so adults may be more wary in these shallow habitats than their juvenile counterparts and more likely to flee than hide when predators appear.

Most saltwater fish species pass through three distinct life stages in their lives: larval, juvenile, and adult. The species that follow this progression, which include all of the gamefish species discussed in this book and most of their prey, reproduce through a behavior known as broadcast spawning: Adult females and males (either as pairs or in groups) release their eggs and sperm into the water column where fertilization takes place–they “broadcast” the eggs and sperm into open water rather than lay eggs in a nest as do largemouth bass or trout. (The “water column” is the water between the bottom and surface.) Although this seems to be a risky approach to reproduction, females of many species can produce hundreds of thousands to millions of eggs for a single spawning period, so even though there is no parental care, sheer numbers virtually ensure that some larvae make it to the juvenile life stage.

THE LARVAL STAGE

The fertilized eggs hatch within hours to days depending on the species and water temperature. The time for an egg to hatch is different for each species, and within the range of temperatures that a species can tolerate the warmer the water, the shorter the time needed to hatch. After they hatch, the larvae live as plankton–small, free-floating individuals in the open waters of the ocean or estuary.

Although larvae are able to swim, their swimming abilities are not great, so they are unable to fight strong currents and can be transported where these currents take them. Recent research has shown that larvae of many species are able to migrate vertically in the water column to take advantage of different currents at the surface and below and in this way maintain some control over where they travel. Larvae of some species remain in coastal waters, whereas others may be transported out into the open ocean. Where and when the larval stage occurs depend on both a species’ requirements, such as where and when the adults spawn, what type of environment the larvae need to survive, and the best season for growth and survival of larvae and juveniles, among other factors, and luck.

For example, snook in Florida, which are associated with estuaries for their entire lives, spawn in passes and channels at the mouths of estuaries near the end of an outgoing tide, most often during a full or new moon during the summer (May through September). Adult snook spawn at the mouths of estuaries because the eggs and sperm require salt water to be viable, and farther into the estuary the salinity might be too low. After the eggs hatch, the larvae ride incoming tides that carry them far into the estuary. The tides around the new and full moon–known as spring tides–are the strongest tides, so these tidal currents will carry the larvae farthest into the estuary. Summer is best because the warm water temperatures result in faster growth rates of larvae than would occur in winter and because adult snook are most active in warm months. And because juvenile snook require the difficult-to-reach backwater creeks and wetlands to survive, the wet season (summer) is best because this is when the creeks experience the highest freshwater flows of the year, which floods these areas and gives the small snook access to the backwaters.

The larvae live as zooplankton (animal plankton), eating small phytoplankton (plant plankton) and other zooplankton for periods of days to months depending on the species. The average time in the planktonic phase for bonefish larvae, for example, is fifty-three days. Depending on currents and how long they spend as plankton, surviving larvae may end up close to their place of origin or far away–even drifting from one island to another in the Caribbean, for example. In fact, juvenile bonefish have been captured along beaches on Long Island, New York, during summer, obviously the result of spawning that occurred in the tropics. These juveniles likely died at the end of the summer when water temperatures cooled.

Most larvae are not only small (less than 1 inch) but also look absolutely nothing like their parents. Many larvae are transparent or nearly so, which is great camouflage in clear ocean water. Some larvae have all kinds of spines and other protrusions for protection, and many aren’t even shaped like adult fish. Most, however, are voracious predators, taking on their predatory behavior early in life. Despite their camouflage and long spines, typically more than 99 percent of larvae are eaten or die. That seems like a lot, but remember that 1 percent of millions of original eggs and larvae is a substantial number. This is a strategy that has worked well for many species for a long, long time.


[image: If it’s lucky, this larval bonefish will one day become an adult and contribute to the fishery.]


THE JUVENILE STAGE

At the end of the larval life stage, surviving larvae undergo a rapid and drastic transformation, changing from mostly clear, often spiny larvae to a form that we would all recognize as miniature fish, thus starting the juvenile life stage. At the same time that the larvae are getting ready to transform into juveniles, they are searching for the right type of bottom habitat.

For some species, like tarpon, these new juveniles are miniature versions of the adults and can be easily identified. For other species, like amber jack, the juveniles have a different coloration than the adults and change color, becoming more like adults, as they grow. The juveniles of many species of jacks are difficult to distinguish from one another.

Because many larvae are riding the same or similar currents toward their nursery habitats and many were spawned at the same time, many will reach the larvae-to-juvenile transformation stage at the same time. And because larvae often arrive at juvenile habitats on spring tides, the juveniles often appear in distinct pulses over short time periods.

This is also true for gamefish prey, which can be reflected by gamefish showing a preference for a particular prey and even a particular size of prey. You can often detect distinct size groups of juveniles that reflect these pulses; understanding these dynamics will aid in the selection of flies for different times and locations.

The seasonality of pinfish (Lagodon rhomboides), an important prey species for fish in subtropical and warm-temperate regions, is a good example of this. Pinfish spawn in coastal waters from late autumn through winter. Small juveniles of 1 to 2 inches become abundant in estuaries in winter and early spring. Small, yellow-and-white, high-bodied flies are good pinfish imitations for this early season fishing. As summer progresses, these same pinfish will have grown to greater than 3 inches in length and will have been joined in the estuaries by larger adult fish (6 inches or longer) from previous years that have migrated back to the estuaries for the summer. So, by late summer your 1-inch flies from spring will likely be too small and should be replaced by pinfish imitations 3 inches long or larger.

Knowledge of the occurrence of pulses of prey might also help to explain those instances when you see fish actively feeding, but your normally successful fly patterns don’t get even a first look. It might be that the fish are feeding on a brief but intense occurrence of a particular prey species. With some effort, you might be able to figure out the time of day, season, type of habitat, tide, temperature, and other conditions when such an event occurs and be ready for it the next time it happens. The famous crab and worm “hatches” of tarpon lore are good examples.

JUVENILE NURSERY HABITATS

For many saltwater fish, and especially the gamefish species covered in this book, coastal areas provide many of the habitats that are essential for the survival of juveniles. Habitats important to juveniles are known as nurseries. These habitats are essential because without them few juveniles would survive to become adults, and we would have no coastal gamefish.

Shallow coastal habitats, including seagrass beds, mangroves, marshes, oyster reefs, and shorelines are heavily used by juvenile fish because these habitats provide the best food and shelter needed for the juvenile life stage. In the most general sense, there are two types of nursery habitats–those with plants and those without. I’ll first give an overview of the characteristics of plant-based habitats that make them good nurseries for gamefish. Although plants, such as seagrasses, mangroves, and marsh plants, are not necessary for an area to support juvenile fish, plants do provide several advantages over other habitats.

Shallow coastal areas furnish two commodities important for supporting plant growth–appropriate nutrient levels and sunlight. In turn, plants provide three important habitat functions to juvenile gamefish as well as to gamefish prey. First, plants are able to harness sunlight and nutrients into a form many prey species can use. Prey species feed on plant material or on the smaller organisms associated with the plants and are in turn fed upon by juvenile gamefish. Second, by holding sediments together, plants keep the bottom, shoreline, and associated habitats intact, which protects the integrity of the habitats. Stable habitats are good habitats for juvenile gamefish. Furthermore, the rooted plants trap organic matter, which is food for crabs, shrimp, small fish, and other prey of juvenile and adult gamefish. Third, plants create habitat structure that provides shelter from predators for the juvenile fish. Many of the same features that attract juvenile gamefish to these habitats also support species that are prey for juvenile, adolescent, and even adult gamefish.

The combination of food and shelter creates great habitat for many species, which results in a diverse community. Juvenile gamefish are able to take advantage of this dual bounty of shelter from predators and abundant food to grow quickly. And because larger fish are less likely to get eaten by predators than are smaller fish, the faster the juvenile gamefish can grow, the better.

Juvenile tarpon and snook are most abundant in the shallows found at the headwaters of tidal creeks and in backwater mangrove lagoons, often in low-salinity water. As the juvenile snook and tarpon grow, they gradually move down the creeks toward the open estuary, which is one reason why mangrove creeks are good places to find baby tarpon and snook through much of the year.

Juvenile barracuda are abundant among and near mangroves when very small (1-2 inches). When they are this small they look and behave like small twigs suspended, often vertically, near the water surface. As they grow to catchable size, some barracuda will remain near the mangroves, and others will find good feeding areas along shallow beaches and near coral reefs.

Juvenile red drum can be found in seagrass, marsh cordgrass, and tidal creek habitats depending upon the location and the types of habitats available. As they grow they widen their use of habitats and can be found in just about any habitat with appropriate food.

Juveniles of many species of snapper and grouper use shallow seagrass habitats before moving to deeper habitats as adults.

Not only juvenile gamefish but also a host of other organisms use these areas as nurseries. For example, juvenile blue crabs are dependent on estuarine seagrass and shallow wetland areas, and juveniles of numerous coral reef fish, like grunts, use seagrass and algae in lagoons. The list of organisms that use coastal habitats as nurseries is large indeed, and in many cases it is these organisms that we attempt to imitate with our flies. Many of these prey species will be addressed in later chapters that focus on the habitats where the prey are most often found.

Coastal habitats without plants also support juvenile gamefish, though generally not as many as areas with plants. Often, these are areas that have appropriate levels of nutrients but may be too deep or too murky for sunlight to penetrate, have too much variation in salinity to support seagrass, or have too much current for plants to become established. A variety of organisms that don’t need sunlight is able to take advantage of these areas and can provide habitat for juvenile fish. Oyster reefs, mussel reefs, and reefs made of worm tubes are examples of this type of live coastal habitat. In the tropics, rocky shorelines and tidepools provide habitat for juveniles of numerous species of gamefish. Like plants, these structures provide shelter from predators and support communities of organisms that are food for juvenile fish.

You are likely to find juvenile members of the jack family (family Carangidae) along beachrock shorelines in the Caribbean. Juvenile horse-eye jacks (Caranx latus), barjacks (Caranx ruber), blue runner (Caranx crysos), and jack crevalle (Caranx hippos) are the most common. Some of these juvenile jacks along beachrock shorelines will be large enough to catch with a small Clouser Minnow. Casting a size 2 chartreuse-and-white Clouser with beadchain eyes with a six-weight rod is one of my favorite ways to fish for jacks along beachrock shorelines. Sometimes much larger jacks show up, which adds some excitement to the day.

Coastal habitats like sand or mud flats, with neither plants nor other habitat like oyster reefs, support fewer juvenile gamefish. Although some organisms, such as worms, clams, crabs, and some small fishes like gobies and blennies, may inhabit these areas, there is little shelter for small fish. In general, survival of juvenile fish is higher in areas with shelter than in areas of open bottom, like sand or mud. Gamefish species that use shallow open bottom areas as juvenile habitat include flounder and, in some locations, red drum.

The presence of these nutrient-rich, diverse communities in coastal areas might prompt you to ask, “Don’t large predatory fish know about all of this?” Of course they do, and that’s one reason why large individuals of many gamefish are often accessible by fishing from shore or by wading. These shallow, rich habitats and the communities they support attract large fish within range of shore-bound fly anglers. And this brings us to the adult stage.

THE ADULT STAGE

After surviving the gauntlet of the open ocean and then escaping predators in their nursery habitats, remaining juveniles grow to adulthood. The transformation from juvenile to adult is not as rapid or drastic as from larvae to juveniles. For some species, this juvenile-to-adult transition occurs within the same general area as the nursery, so juveniles and adults can be found together. Spotted seatrout (Cynoscion nebulosus), for example, use estuarine seagrass habitats as juveniles, young adults, and adults. However, juveniles are usually found in dense seagrass, whereas adults will venture into patchy seagrass. For other species, individuals gradually move from nursery areas to adult habitats. Juvenile and young adult tarpon often use mangrove lagoons, whereas larger adults generally use more open areas and often undergo lengthy seasonal migrations.

Usually, a fish’s diet and behavior will change as it grows, allowing the fish to take advantage of a wider array of habitats and prey. Knowing this fact can help you in choosing flies to target what is available in a given situation. Spotted seatrout are a great example. Juveniles and young adults tend to associate in schools, whereas larger, older fish (often called gators) adopt a more solitary existence or a looser affiliation with other larger spotted seatrout. Also, as spotted seatrout grow, they move from a small juvenile’s diet of small mysid shrimps to increasingly larger shrimp species as young adults and eventually to a more varied diet consisting of shrimp, fish, and crabs as older adults.

Red drum show a similar change in diet with age, subsisting on small crustaceans (shrimp and small crabs) as juveniles before moving to a more varied adult diet of shrimp, larger crabs, and fish. A similarity among the life stages is that red drum often school as both juveniles and adults. Casting a size 1/0 deceiver at a juvenile red drum may get the interest of the young drum but is just as likely to send the fish swimming in the other direction. That same fly cast to a larger adult fish has a decent chance at being eaten because fish such as mullet become an important part of the diet of larger adult red drum.

SEASONALITY OF GAMEFISH PREY

You’ve probably noticed seasonal changes in the abundance of your favorite gamefish in coastal waters and maybe even changes in their diet. Although the reasons for this seasonality are many, food availability and temperature are major factors. Juveniles of many of the organisms that use coastal habitats as nurseries are most abundant in spring and summer. This is true even in the Caribbean, where abundance of juvenile fish is highest in summer months. Gamefish and other predators may shift their diet and feeding locations to take advantage of this seasonal abundance of prey.

Speckled seatrout, for example, undergo seasonal shifts in diet. In Indian River Lagoon, Florida, adult speckled seatrout feed mostly on shrimp in summer and early winter but switch to a diet dominated by small fishes in late winter and early spring. Of course, there are always exceptions to general rules, but choosing a fly based on these general seasonal trends is a good start. In the Virginia portion of Chesapeake Bay, speckled trout venture into shallow grass beds in the spring (May and into June) in search of juvenile and shedding adult blue crabs.

In contrast, the closely related red drum (both speckled trout and red drum are in the drum family, Sciaenidae) has a diet similar to that of speckled trout (fish, shrimp, and crabs) but may have different diet preferences depending on location. Along Florida’s Gulf of Mexico coast, studies of red drum populations revealed that red drum in coastal habitats prefer small fish such as menhaden and anchovies in winter and spring and crabs and shrimp in summer and autumn. Along the coast of Mississippi, many red drum prefer shrimp in winter, crabs in spring and summer, and small fish in the autumn.

This type of information comes from studies of populations of red drum in certain locations and reflects the overall amounts of different prey items in the stomachs of fish captured for the study. In other words, for the studied population of gamefish, certain prey items appeared in stomachs more often and in greater numbers than did other prey items. This information should help you decide what types of prey items to imitate with your flies but shouldn’t be interpreted as being a complete list of prey. Although gamefish have diet preferences, they are also opportunistic and might take advantage of what they perceive as an easy meal and take a fly that is not high on the list of common prey items. There are also local variations. For example, in contrast to the study that showed that red drum on Florida’s Gulf of Mexico coast prefer bait-fish in winter, I found that the diet of red drum feeding in estuarine seagrass beds in winter was dominated by crabs and shrimp.

Applying What You’ve Learned

Seasonality of Prey Species Life Cycles


While living on St. Croix, U.S. Virgin Islands, I discovered another example of seasonality of prey in the Caribbean. A small baitfish, known locally as “fry” (a type of silverside), forms into dense spawning aggregations along the shores of protected coves in early April. These large schools of fry attract a host of predatory fish, including tarpon, bar jacks, and barracuda. But most exciting is that bonefish feed aggressively on these schools of fry (they strafe the schools of fry much like a jack) and are suckers for a
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[image: Snook and other gamefish will feed in only inches of water along sandy beaches.]
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APPENDIX A

Table of the most common coastal gamefish caught by fly anglers, the regions where they typically occur, the habitats they most often use, and the prey groups they eat most.


[image: Common Name Scientific Name Regions Major Habitats Major Prey Groups* Bonefish Albula vulpes T (S) S, M, O, B, R crustaceans, fish, echinoderms, polychaetes Tarpon Megalops atlanticus T, S, W VO, VC fish, crustaceans Permit Trachinotus falcatus T, S S, M, O, R, B crustaceans, echinoderms, fish Pompano Trachinotus carolinus S, W B, VO crustaceans Crevalle Jack Caranx hippos T, S VO fish Blue Runner Caranx crysos T, S VO fish Bar Jack Caranx ruber T VO fish Horse-eye Jack Caranx latus T VO, C fish Snook Centropomus T, S S, M, B, OB fish, crustaceans undecimalis Red Drum Sciaenops ocellatus S, W S, M, SM, OB, 0, B crustaceans, fish, polychaetes, echinoderms Ladyfish Elops saurus T, S VO, VC fish Spotted Seatrout Cynoscion nebulosus S, W S, M, B crustaceans, fish Weakfish Cynoscion regalis W, S SM, S, B fish, crustaceans Cobia Rachycentron canadum S, W VO fish, squid, crabs Barracuda Sphyraena barracuda T (S) VO fish Gray Snapper Lutjanus griseus T, S M, S crustaceans, fish Mutton Snapper Lutjanus analis T S, M, C crustaceans, fish]



[image: Yellowtail Snapper Ocyurus chrysurus T S, C fish Bluefish Pomatomus saltatrix W, S VO fish Striped Bass Marone saxatilis w VO, VC fish, crustaceans Spanish Mackerel Scomberomorus W, S B fish maculatus Cero Mackerel Scomberomorus T B fish cavalla Gulf Flounder Paralichthys albigutta S, T 0, S, OB fish Southern Flounder Paralichthys T O, S, OB fish lethostigma Region: T = tropics S = subtropics W = warm- temperate Habitat: S = seagrass; M = mangrove OB = oyster bar; SM = salt marsh; 0 = open bottom; B = beach; C = coral reef; R = rubble flat; VO = various habitats (mobile species that can be associated with numerous habitats in open areas [e.g., seagrass bed = open area]); VC = various habitats (mobile species associated with habitats in open and enclosed areas [e.g., marsh creeks = enclosed area]). *Major Prey Groups = most dominant prey i n the diet. Only the major prey groups that are amenable to imitation with a fly are listed.]



APPENDIX B

Table of the major groups of prey most eaten by common coastal gamefish by region and by habitat where they occur most often.


[image: Group Family Family Name Region Major Habitats Status Crustaceans Mud Crabs Xanthidae T, S, W S, M, OB, SM R Swimming Crabs Portunidae T, S, W S, M, SM, B R/S Spider Crabs Majidae T, S, W S, OB, R R Common Shrimp Penaeidae T, S, W S, M, SM, OB R/S Snapping Shrimp Alpheidae T, S S, M, OB, R, C R Mantis Shrimp Squillidae T S, R, C R Fish Killifish Fundulidae T, S, W R Mollies Poecilidae T, S R Gobi es Gobiidae T, S, W S, OB, M, R, C R Blennies Blenniidae T, S, W S, OB, M, C R Mojarras Gerreidae T, S S, M, OB, O, B R/S Herrings Clupeidae T, S, W S, OB, O, B s Anchovies Engraulidae T, S, W S, M, SM, 0, B R/S Silversides Atherinidae T, S, W M, SM, OB, B R Mullets Mugilidae T, S, W S, M, 0, B R/S Worms Polychaetes Various T, S, W S, M, R, C, SM R Echinoderms Brittle Stars Ophioroididae R Sea Urchins Echinoidea R]



[image: Region: T = tropics; S = subtropics; W = warm-temperate. Habitat: S = seagrass; M = mangrove; OB = oyster bar; SM = salt marsh; 0 = open bottom; B = beach; C = coral reef; R = rubble flat; VO = various habitats (mobile species that can be associated with numerous habitats in open areas [e.g., seagrass bed = open area]); VC = various habitats (mobile species associated with habitats in open and enclosed areas [e.g., marsh creeks = enclosed area]). Status: R = resident; S = seasonal.]
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T S.C fish
Bluefish WS Vo fish
Striped Bass w VO, VC fish, qustaceans
Spanish Madkerel | Scomberomorus WS B fish
maalatus
Cero Mackerel Scomberomorus T B fish
@vala
Panaiichthys albigutta | S,T 0,508 fish
Southern Flounder | Paraichthys T 05,08 fish
lethostigma

Region: T = tropics; S = subtropics; W = warm-temperate.

Habitat: S = seagrass; M = mangrove; OB = oyster bar; SM = salt
marsh; O = open bottom; B = beach; C = coral reef; R = rubble flat;
VO = various habitats (mobile species that can be associated with
numerous habitats in open areas [e.g., seagrass bed = open area));
VC = various habitats (mobile species associated with habitats in

open and enclosed areas [e.g., marsh creeks = enclosed areal).

*Major Prey Groups = most dominant prey in the diet. Only the
major prey groups that are amenable to imitation with a fly are

listed.
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(ommon Name Sdentific Name Regions. Major Habitats Major Prey Groups*
Bonefish Albula vulpes 16 S,M.0.BR crustacears, fish,
echinoderms,
polychaetes
Tarpon Megalops atlanticus | T,S, W Vo, vC fish, austaceans
Permit Trachinotus fakatus | T, S SMORB austaceans, echino-
derms,fish
Pompano SW B.VO crustaceans
(revalle Jack Caranx hippos .S Vo fish
Blue Runner Caranx crysos 1S Vo fish
BarJack Caranx ruber T Vo fish
Horse-eye Jack | (aranx latus T V0,C fish
Snook Centropomus LS SMB0B fish, crustaceans
undecimalis
RedDrum Sciaenops ocellatus | S, W S,M,$M,08,0,8 | crustaceans, fish,
polychaetes,
echinoderms
Ladyfish Elops saurus TS VO, VC fish
( sSw SMB crustacears, fish
Weakfish (ynosdon regalis WS MSB fish, qustaceans
(obia W Vo fish, squid, crabs
Barracuda 10 Vo fish
Gray Snapper Lutjanus griseus TS MS crustacears, fish
Lutj l 1 SMC crustacears, fish






OEBPS/Images/bm_fig_003.png
Major Habitats

Goup Family Family Name | Region Status
Crustaceans Mud (rabs Xanthidae TswW S,M, 08, M R
Swimming (rabs | Portunidae TSW S,M, M B RS
Spider (rabs Majidae TSW S, 08.R R
Common Shrimp | Penacidae | T.S,W SMM®B |RS
Snapping Shrimp | Alpheidae 1KY SMOBRC |R
MantisShrimp | Squilldae 1 SRC R
Fish Killifish Fundulidae TSW R
Mollies Poecilidae TS R
Gobies Gobiidae LSW SOBMRC |R
Blennies Blenniidae | T,5,W S,08.M,C R
Mojarras Gerreidae 1S S,M08,08 |[RS
Herrings (lupeidae TSw $,08,0,8 S
Anchovies Engraulidae | TS, W SMMOB (RS
Siiversides Atherinidee | T,5,W M,SM, 08,8 R
Mullets Mugilidae TS W S,MO0B RIS
Womms Polychaetes Various TSW SMRCSM |R
Echinoderms | Britle Stars ioroi R
Sea Urchins Echinoidea R
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Region: T = tropics; S = subtropics; W = warm-temperate.

Habitat: S = seagrass; M = mangrove; OB = oyster bar; SM = salt
marsh; O = open bottom; B = beach; C = coral reef; R = rubble flat;
VO = various habitats (mobile species that can be associated with
numerous habitats in open areas [e.g., seagrass bed = open area);
VC = various habitats (mobile species associated with habitats in
open and enclosed areas [e.g., marsh creeks = enclosed areal).
Status: R = resident:

= seasonal.





