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SECTION |

Executive Summary

Charlotte Harbor is the second-largest open-water estuary in Florida and one of the most
productive shark nurseries on the Gulf coast of North America. The system supports a continuous,
dense, and seasonally predictable population of coastal sharks — most importantly the bull shark
(Carcharhinus leucas) and the great and scalloped hammerheads (Sphyrna mokarran, S. lewini)
— alongside blacktip, lemon, bonnethead, Atlantic sharpnose, and several lesser species. The
estuary's role is not incidental: it is a structural function of the watershed, the tidal regime, the
salinity gradient, and the seasonal pulse of tarpon migrating through Boca Grande Pass.

This whitepaper synthesizes habitat science, physiological constraints, and field-tested catch-
and-release practice for the recreational angler operating in this system. It is written from the
perspective of an experienced beach and boat angler who treats the fight as the purpose of the
encounter and the release as the obligation that follows it.

The two species receiving primary focus — the bull shark and the great hammerhead — are treated
separately because their physiology demands separate handling. Bull sharks are robust, resilient,
and recover well from a properly managed fight. Hammerheads are obligate ram ventilators with
a uniquely high post-release mortality curve and require fundamentally different angler behavior.
Conflating the two costs fish.

Three findings frame the remainder of this document. First, the Harbor's value as a shark habitat
is a function of its plumbing — the Peace and Myakka rivers, the tidal exchange through Boca
Grande Pass, and the brackish gradient that follows. Disrupt the plumbing and the habitat
collapses. Second, recreational catch-and-release shark fishing in this estuary has a non-trivial
mortality cost when practiced casually, and a near-zero mortality cost when practiced with
discipline. The difference is angler behavior, not gear. Third, the recreational shark angling
community in Charlotte Harbor is positioned — if it chooses to be — as the most effective
stewardship force in the system.

The estuary is the cathedral. The angler is either a parishioner or a

vandal. There is no neutral position.
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SECTION 11

Harbor Dynamics and Habitat Architecture

The Watershed

Charlotte Harbor is fed primarily by three rivers: the Peace, the Myakka, and the smaller
Caloosahatchee discharge into the southern reach. The Peace River alone drains roughly 2,350
square miles of central Florida watershed, delivering freshwater, dissolved nutrients, tannins, and
sediment into the upper Harbor. The Myakka contributes a second freshwater plume. Together
they produce the brackish-to-saline gradient that defines the entire estuary.

This is not a coastal bay in the simple sense. It is a graded mixing zone that runs from near-
freshwater in the upper Peace River reaches, through brackish water in the upper Harbor, through
marine salinity at Boca Grande Pass, and into Gulf shelf water beyond. Each segment of that
gradient supports a different biological community, and each shark species in the system has a
preferred zone — or a preferred set of zones at different life stages.

Boca Grande Pass — The Front Door

Boca Grande Pass is the primary tidal exchange between the Gulf of Mexico and Charlotte Harbor.
It is also one of the most consequential single locations on the Florida Gulf coast for large predator
behavior. The Pass runs deep — over 770 feet in places — and tidal current through it during major
exchanges can exceed three knots. This combination of depth, current, and proximity to the
estuary's nursery zones creates a continuous predator highway.

From late May through July, this geography becomes globally significant. Tarpon enter Boca
Grande Pass to spawn in the deep water near the Phosphate Hole, and the bait schools —
threadfin, scaled sardines, mullet — concentrate around them. The tarpon themselves become
prey: large bull sharks and great hammerheads follow them in, and the Pass during a strong
outgoing tide in June is among the densest concentrations of large coastal sharks in North
American waters.

WHY IT MATTERS

The Pass is not a fishing spot. It is a physiological choke point — a deep, current-driven feature
that funnels predator and prey into a confined space at predictable times. Understanding this is
the difference between fishing the Harbor and fishing the system.

If you want to find big bulls and hammerheads in June and July, you do not have to guess. You
have to read the tide chart and the moon.
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The Salinity Gradient

Salinity is the single most underappreciated variable in shark distribution within Charlotte
Harbor. Most coastal sharks are stenohaline — they tolerate a narrow salinity range and stay in
marine water. The bull shark is famously different. It is one of a handful of euryhaline sharks
capable of active osmoregulation, and it exploits the gradient in ways its competitors cannot.

During a typical summer, salinity in the upper Harbor near the Peace River mouth may drop to
5—10 parts per thousand after heavy rain. Mid-Harbor sits in the 15—25 ppt range. Pass and Gulf
water runs 32—35 ppt. Juvenile bull sharks — often four to six feet — penetrate well up into the
lower salinity reaches, where larger predators including adult bulls themselves rarely follow. This
is the nursery function in action: brackish water as a refuge.

Bottom Structure

Charlotte Harbor's bottom is dominated by seagrass beds, sand flats, and oyster bars, with
channels cutting through. The seagrass meadows — turtle grass, manatee grass, shoal grass — are
the foundation of the food web. They support juvenile fish that feed pinfish and mullet that feed
mid-size sharks that, in turn, attract and feed adult bulls. The bars and channels concentrate this
prey at predictable tide stages.

Anglers who learn to read this structure on a chart and on the water out-fish anglers who chase
reports. The fish position themselves on structure relative to tide and prey. The structure does not
move. The tide is predictable. The fish are findable.
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SECTION 111

Focal Species — Physiology and Behavior

This section treats the two focal species — bull and great hammerhead — in detail. Both are
present in Charlotte Harbor and Boca Grande in significant numbers during the June—August
window. Their physiology, however, is so different that they must be fished with different intent
and handled with different protocols.

Bull Shark — Carcharhinus leucas

Bull Shark

Carcharhinus leucas
7—11 feet, mature females typically larger
Marine, brackish, and freshwater — exceptional euryhaline
Resident; upper Harbor is documented nursery habitat
Late May through August, tied to tarpon migration and tidal exchanges

Robust — recovers well from properly managed C&R fight

Low to moderate; tail rope and time discipline

Osmoregulation — The Defining Trait

The bull shark is one of approximately five elasmobranch species capable of true osmoregulation
across the full freshwater-to-marine salinity range. To understand why this matters, it is necessary
to understand how sharks normally manage the salt-water problem — and why that solution fails
in freshwater.

The Standard Elasmobranch Solution

Marine teleost fish (bony fish) live in water saltier than their blood. They lose water osmotically
across their gills and skin, and compensate by drinking seawater and excreting salt through
specialized gill cells. Their internal salt concentration is roughly one-third that of seawater. They
are constantly working to keep water in.

Sharks took a different evolutionary path. Rather than maintaining a low-salt interior and fighting
the gradient, elasmobranchs raise their internal solute concentration to match — or slightly
exceed — that of seawater. They accomplish this not by absorbing more salt (which would damage
cellular machinery) but by retaining nitrogenous waste compounds in the blood. Specifically, urea
and trimethylamine oxide (TMAQO) are held at concentrations of roughly 350 mmol/L and 70
mmol/L respectively in marine sharks. Combined with normal blood electrolytes, this raises
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plasma osmolarity to approximately 1,000 mOsm/L — slightly above seawater's 950 mOsm/L.
The result: water actually moves slowly into the shark across the gills, and the kidney excretes the
excess. Salt balance is maintained by the rectal gland, a specialized organ that secretes
concentrated brine.

This is an elegant solution to the marine osmotic problem. It is also a metabolic luxury — urea at
these concentrations would denature proteins in any other vertebrate. Sharks compensate with
TMAO, which acts as a chemical counter-stabilizer that allows enzymes and structural proteins to
function normally in a urea-rich plasma. The urea-TMAO ratio is held within a narrow band,
typically 2:1, and disrupting it causes immediate cellular dysfunction.

Why Freshwater Kills Most Sharks

Place a marine shark in freshwater and the gradient reverses catastrophically. The shark's plasma
is now massively more concentrated than the surrounding water. Water floods inward across the
gills. Electrolytes leach outward. Within hours, the shark is hyperhydrated, hyponatremic, and in
renal failure. Its rectal gland — designed to excrete salt — cannot function in reverse. Death
follows from a combination of osmotic edema and cardiac arrhythmia driven by electrolyte loss.

This is why the great majority of shark species are confined to marine water. The Atlantic
sharpnose, the blacktip, the great hammerhead — none can survive more than brief excursions
into salinities below roughly 20 ppt. The boundary between marine and brackish water is, for
them, the boundary of survivable habitat.

The Bull Shark's Active Solution
Bull sharks solve the problem through three coordinated physiological adaptations, none of which

exists in most other shark species.

First, dynamic urea retention. The bull shark's kidney can vary urea reabsorption across an
extraordinary range. In full-strength seawater, bull sharks retain urea at concentrations
comparable to other marine sharks — roughly 350 mmol/L. In freshwater, this drops to as low as
100—150 mmol/L. Reducing internal urea reduces the osmotic gradient pulling water into the
body, slowing the rate of osmotic flooding. The kidney accomplishes this by selectively excreting
urea rather than reabsorbing it during the filtration cycle. The trade-off is real: lowered TMAO
and urea reduce the chemical stability of the shark's proteins, and freshwater-acclimated bull
sharks are observed to be slower and somewhat less powerful than their marine counterparts.

Second, increased urine production. In seawater, a bull shark excretes a small volume of highly
concentrated urine — conserving water that is being osmotically lost. In freshwater, urine output
increases by an order of magnitude, and that urine is dramatically more dilute. The kidney is, in
effect, bailing out the inrushing water as fast as it arrives. This requires sustained metabolic effort.
The bull shark's kidney in freshwater operates at a tempo and workload that would exhaust most
vertebrates.
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Third, the rectal gland modulates. In marine sharks, the rectal gland runs continuously, dumping
salt. In freshwater bull sharks, the rectal gland largely shuts down — there is no excess salt to
excrete, and continuing to operate it would leach further electrolytes from the already-stressed
plasma. The shark's gills also reverse their function relative to marine operation: rather than
passively releasing salt, the gill chloride cells actively take up sodium and chloride ions from the
freshwater, replacing electrolytes lost to dilute urine. This active uptake is the same mechanism
freshwater teleosts use, and it is one of the very few examples in nature of a vertebrate species
running both modes — marine osmoregulator and freshwater osmoregulator — at different points
in its life.

The Cost and the Payoff

This system is metabolically expensive. Estimates from physiological studies suggest a bull shark
in freshwater expends 20—30 percent of its resting metabolic rate on osmoregulation alone —
energy that other sharks spend on growth, reproduction, or activity. A bull shark in freshwater is,
in a real sense, working harder to do nothing. This is why bull sharks rarely remain in pure
freshwater for extended periods despite their tolerance. They can do it. They prefer not to.

The payoff is access. The bull shark exploits a habitat envelope no other large coastal predator can
enter. Juveniles use brackish nurseries — like the upper reaches of Charlotte Harbor — that are
inaccessible to adult competitors and predators. Adults can pursue prey into rivers, lagoons, and
lakes connected to the sea. The Lake Nicaragua population, the Zambezi River incursions, the
Mississippi River individual documented at Alton, Illinois, and the Indiana Ohio River sightings
are all examples of a species using its physiological license to occupy space its relatives cannot. In
the Charlotte Harbor system specifically, this is the mechanism by which the upper Peace and
Myakka river reaches function as nursery habitat — a function with multi-generational
implications for the regional population.

Implications for the Angler

The osmoregulatory machinery has direct relevance to catch-and-release practice. A bull shark
fought in low-salinity water is already running its kidneys at elevated metabolic cost. Stack the
lactic acidosis of a long fight on top of that osmotic load and the recovery window narrows. Bull
sharks caught in the upper Harbor in summer — when water temperatures are highest and salinity
may be at seasonal lows after rain — deserve shorter fights and more careful handling than the
same species caught in Pass or Gulf water. The fish is physiologically pre-stressed before the hook
sets.

Reproductive Biology and the Nursery Role

Mature female bull sharks enter Charlotte Harbor and similar Gulf estuaries during late spring
and early summer to give birth. Litters of six to thirteen pups are born live, typically forty to thirty
inches in length, in the upper, lower-salinity reaches of the Harbor. The pups remain in this
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brackish nursery for their first several years of life, slowly moving downstream as they grow and
as their salt tolerance allows them to compete in the more crowded mid-Harbor waters.

This is the structural reason Charlotte Harbor matters at a regional scale. The upper Harbor is not
just habitat. It is a population source. Disturbance, water-quality decline, or freshwater diversion
in the upper reaches has multi-generational consequences for the bull shark population across
the entire southwest Florida coast.

Behavior, Aggression, Catchability

Bull sharks are among the most aggressive coastal predators in the Gulf, with consistently high
testosterone levels documented across both sexes — the highest measured in any vertebrate
species, on land or in water. This translates to the behavior anglers know: a hard initial run,
sustained pulling pressure through the fight, and a willingness to attack and consume baits that
other sharks may sample and reject. They are also remarkably resilient. A properly fought bull
shark — meaning brought to leader within a reasonable fight time, handled cleanly, and released
without prolonged exposure — has a documented survival rate above 9o percent in beach-fished
scenarios.

Great Hammerhead — Sphyrna mokarran

Great Hammerhead

Sphyrna mokarran

11—15 feet, exceptional individuals to 18 feet
Marine only; intolerant of low salinity

Seasonal migrant; concentrates near Boca Grande Pass in
tarpon season

Mid-May through July, tied directly to tarpon migration

Fragile — high post-release mortality if exhausted

Severe; obligate ram ventilation requires water movement at gills

Obligate Ram Ventilation — The Critical Constraint

The great hammerhead, like most pelagic and large coastal sharks, is an obligate ram ventilator.
It cannot pump water over its gills using buccal pumping the way a nurse shark or a bonnethead
can. It must swim forward continuously to push oxygenated water across the gill filaments. When
a hammerhead stops moving, it suffocates.

During a long fight, this constraint compounds. The shark is exerting maximal effort, building
lactic acid in its white muscle tissue and depleting its blood oxygen. It cannot rest. It cannot slow
down to recover. A bull shark in the same situation can briefly hold position, ventilate, and then
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resume pulling. A hammerhead cannot. By the time it comes to leader after a forty-five minute
fight, it is often beyond physiological recovery — even if it swims off looking healthy, the lactic
acidosis in its tissues may kill it within hours.

Published research on great hammerheads — particularly from the South Florida and Bahamas
tagging programs — places post-release mortality from extended recreational fights between 50
and 90 percent depending on fight time, water temperature, and handling. This is not a
hypothetical concern. A fisherman who fights and releases ten hammerheads in a summer may
be killing five to nine of them.

If you are not prepared to fight a great hammerhead in under
twenty minutes and release it at the water without removing it

from the salt, you should not target one.

The Cephalofoil and the Ampullae of Lorenzini

The hammerhead's defining anatomical feature — the laterally expanded head called the
cephalofoil — is not, as is sometimes assumed, primarily a hydrodynamic structure. It is a sensory
platform. Understanding what it does, and how, explains nearly everything about why
hammerheads behave the way they do and why they appear where they do in Charlotte Harbor
and Boca Grande Pass.

The Electroreceptive Organ

All sharks possess ampullae of Lorenzini — gel-filled subdermal canals that open to the skin
surface through visible pores and terminate internally in clusters of electrosensitive cells. The
ampullary system is one of the most sensitive biological detectors known in nature. Individual
ampullae can resolve electrical field gradients as low as 5 nanovolts per centimeter — a sensitivity
sufficient to detect the standing bioelectric field produced by a flatfish breathing under several
inches of sand.

The mechanism is straightforward in principle and exquisite in execution. Every living animal
generates weak electrical fields. Muscle contractions produce current. Heartbeats produce
current. Even the simple ionic difference between an animal's internal tissues and the
surrounding seawater produces a standing DC field measurable in the microvolt range at the
source. The ampullae detect these fields through changes in voltage across the ampullary canal —
the gel inside the canal is an excellent electrical conductor, the canal walls are insulators, and any
voltage difference between the pore opening at the skin and the ampulla cluster at the canal's base
is registered by the receptor cells. The shark's brain integrates signals from hundreds or
thousands of these receptors simultaneously to construct a three-dimensional electrical picture of
nearby animals.
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Why the Cephalofoil

Every shark species has ampullae of Lorenzini. The hammerhead's innovation is geometry. By
spreading the receptor field across a head that may be two to three feet wide in a large great
hammerhead, the shark gains three distinct advantages.

First, signal triangulation. A pointed-snout shark like a bull or blacktip detects an electrical source
but must sweep its head back and forth to determine direction. The hammerhead, with receptors
distributed across a wide platform, can resolve the direction of a signal source from a single sweep
— the gradient between left and right receptors gives bearing instantly, the same way binocular
vision gives depth in vertebrates with widely-spaced eyes. The hammerhead's neurological
circuitry for processing this information is correspondingly elaborate.

Second, swept-field search. As the hammerhead swims, the cephalofoil sweeps a broad arc of
seafloor each second. A great hammerhead cruising at three knots is electrically sampling a strip
of bottom roughly four to six feet wide, continuously, at a sensitivity that no pointed-snout
predator can match. It is, in functional terms, a biological mine detector running at swimming
speed.

Third, increased resolution at depth. The ampullary pores on a hammerhead's cephalofoil are
densely packed — population counts of 3,000 or more pores have been documented in great
hammerhead specimens, compared to roughly 1,500 in similar-sized bull sharks. More receptors
mean finer spatial resolution of the electrical field. The hammerhead is reading the bottom in
higher definition than its competitors.

Foraging Behavior in the Field

These adaptations explain the hammerhead's signature feeding behavior. Great hammerheads are
specialists in benthic and partially-buried prey — stingrays, flounders, sand-dwelling skates, and
crustaceans that other sharks miss. Stingrays in particular are a primary food item: video
documentation from multiple research programs shows hammerheads using the cephalofoil itself
to pin rays to the bottom while maneuvering to bite. The cephalofoil is sensor and tool in the same
structure.

The behavior translates directly to the recreational fishery. A hooked tarpon in Boca Grande Pass
is producing an electrical signature several orders of magnitude stronger than any healthy fish.
Its struggling muscles generate massive current pulses. Its labored gill movement and elevated
heart rate broadcast a distress field across the surrounding water column. A great hammerhead
patrolling the Pass at depth, with three thousand high-resolution electrical receptors sweeping
the water ahead of it, can detect that signal at distances of dozens of yards — possibly more in
clean Gulf water — and orient on it within seconds.

This is why hammerhead encounters with tarpon anglers are not coincidence. They are the
mechanical consequence of an electrical signal broadcasting precisely the prey cue the
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hammerhead is evolved to home in on. The same applies to a chunk bait on a beach rig —
particularly a freshly cut bait, which leaks blood, amino acids, and breakdown products that
further enhance the electrical and chemical signature. The hammerhead in the area finds it. The
angler unprepared for that encounter finds out.

Implications for the Angler

Two operational implications follow. First, in waters known to hold hammerheads during tarpon
season — Boca Grande Pass and the adjacent Gulf shelf from May through July — any large baited
rig is a hammerhead rig whether the angler intends it or not. Pretending otherwise is not realistic.
Second, the same sensory apparatus that brings hammerheads to baits brings them to bycatch —
and the bycatch of long-fought, exhausted tarpon released back into the Pass has been
documented to attract hammerheads from significant distances. Tarpon released without proper
recovery, broadcasting distress signals, are effectively chumming the hammerhead population.
The recreational tarpon fishery and the hammerhead conservation question are mechanically
linked through the ampullary system.

Behavior and the Tarpon Connection

Great hammerheads enter Boca Grande Pass and the adjacent Gulf shelf in May and June,
following the tarpon migration. The species' arrival is so reliable, and so tightly coupled to the
tarpon spawning aggregation, that the hammerheads have become a known and named cohort to
the regional charter fleet. They are not transient visitors. They are seasonal specialists exploiting
a predictable, energy-rich prey concentration.

This behavior makes them disproportionately likely to take a bait intended for bull sharks during
tarpon season — and disproportionately likely to be hooked by anglers unprepared for the
physiological responsibility of fighting one. Any serious angler fishing the Pass area during peak
tarpon season should consider hammerhead encounter probable, not unlikely, and have the gear,
the plan, and the discipline ready before the rod bends.
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SECTION IV

Other Resident and Visiting Species

Charlotte Harbor and its adjacent waters support a richer shark community than the two focal
species alone. The following are commonly encountered by recreational anglers and warrant
operational familiarity.

Blacktip Shark

Carcharhinus limbatus

size 5-—7 feet typical

HABITAT Coastal marine, occasionally lower Harbor
ENCOUNTER Year-round, peaks in spring and fall

NOTES Acrobatic — jumps repeatedly. Excellent C&R subject. Robust recovery.

Lemon Shark
Negaprion brevirostris

s1zE 7-10 feet
HABITAT Coastal marine, seagrass flats, lower Harbor
ENCOUNTER Year-round; cooler months see larger fish

NOTEs Tolerates brief handling well. Can buccal-pump at rest — more forgiving than
hammerhead.

Bonnethead Shark
Sphyrna tiburo

size 2—4 feet typical
HABITAT Seagrass flats, shallow Harbor — abundant
ENCOUNTER Year-round

NOTES Small hammerhead cousin. Can buccal-pump, recovers well. Often caught on light tackle
targeting other species.
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Atlantic Sharpnose

Rhizoprionodon terraenovae

s1ze 2-3.5feet

HABITAT Coastal marine and lower Harbor
ENCOUNTER Year-round, abundant

NOTES Most common shark caught from Gulf beaches. Generally robust to brief C&R.

Nurse Shark

Ginglymostoma cirratum

s1zE 6-10 feet

HABITAT Structure-oriented; reefs, rocks, channel ledges
ENCOUNTER Year-round near structure

NOTES Buccal pumper — can rest on bottom. Bite risk during handling is real; respect the head.

PROHIBITED SPECIES — FLORIDA
Several shark species commonly encountered in Charlotte Harbor and Boca Grande waters are
prohibited from harvest and require immediate release with minimal handling.

Great hammerhead, scalloped hammerhead, smooth hammerhead, lemon, sandbar, tiger, sand
tiger, nurse shark (state regulation varies), and several others.

Refer to current FWC regulations before each trip. Rules change. The list above is illustrative,
not authoritative for any given season.
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SECTION V

Tidal Influence and Seasonal Patterns

Tidal Mechanics in Charlotte Harbor

Charlotte Harbor experiences a mixed semidiurnal tide — two highs and two lows per day, with
significant inequality between successive cycles. Tidal range in the Harbor averages roughly 1.5 to
2.5 feet, with the largest exchanges occurring around new and full moons. Boca Grande Pass
concentrates the entire Harbor's tidal volume through a single narrow opening, producing current
speeds far in excess of what surface tide tables alone suggest.

Two operational rules follow from this. First, the strongest tidal currents — and therefore the
strongest predator activity — occur at the middle stages of major exchanges, not at slack water
and not at the very end of the cycle. Second, the largest tidal exchanges occur within forty-eight
hours of new and full moons. A serious shark trip planned around the moon phase outperforms a
trip planned around the calendar.

Seasonal Pattern by Month

BULL SHARK HAMMERHEAD OTHER KEY DRIVER
SPECIES
March Building Absent Blacktip peak Spring warming,
baitfish arrival
April Strong Arriving Blacktip, Pre-tarpon
sharpnose staging
May Peak building Building All species active ~ Tarpon enter
Pass
June Peak Peak All species Full tarpon
migration
July Peak Peak All species Tarpon

spawning, full
moons critical

August Declining Declining Lemon, blacktip Post-tarpon,
water warmest
September Moderate Sparse Bull, blacktip Storm-driven bait
shifts
October Strong Absent Bull, blacktip Fall baitfish
return migration
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MONTH BULL SHARK HAMMERHEAD OTHER KEY DRIVER
SPECIES

November Strong Absent Bull, lemon Cool water —

larger lemons

December Moderate Absent Lemon peak Winter residents

January Sparse Absent Lemon, Coldest water —
sharpnose fewer fish

February Building Absent Lemon, Pre-spring
sharpnose warming

Moon Phase and the June 2026 Window

The full moon of June 29, 2026 is the strategic centerpiece of the summer shark season in
Charlotte Harbor. The forty-eight hours on either side of that full moon will produce the largest
tidal exchanges of the month, the most concentrated predator activity in the Pass, and the most
reliable beach action on Gasparilla Island. The new moon of June 14 offers a secondary window
of comparable quality.

FIELD NOTE
Strong outgoing tide on the back side of a full moon — particularly an evening outgoing
exchange — is when the largest predator activity is observed in Boca Grande Pass during tarpon
season.

This is not a secret. It is widely known to charter captains. It is also worth respecting: the same
conditions that concentrate the fish concentrate the boat traffic. Plan accordingly.
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SECTION VI

Fishery Pressure and System-Level Threats

The Charlotte Harbor shark fishery faces a set of pressures that are largely independent of
recreational angling. Recreational angling, however, is the variable most directly within the
angler's control — and therefore the place where individual choices matter most. The following
are the principal system-level threats, with recreational impact addressed in the section that
follows.

Habitat Pressure

Freshwater Inflow Management

The Peace and Myakka rivers are managed waterways. Upstream withdrawals for agricultural,
municipal, and industrial use reduce freshwater inflow to the Harbor, particularly during dry
seasons. Reduced inflow shifts the salinity gradient downstream, compressing the brackish
nursery zone and forcing juvenile bull sharks into water already occupied by larger competitors.
Over multiple dry years, this reduces bull shark recruitment.

Water Quality and Algal Events

Nutrient loading from the watershed — nitrogen and phosphorus from agriculture and urban
runoff — fuels harmful algal blooms in the Harbor and along the adjacent Gulf coast. Karenia
brevis (Florida red tide) blooms kill marine life across the food web. Severe red tide events such
as 2018 documented mass mortalities including sharks. Recovery of affected populations is slow
and incomplete.

Seagrass Loss

Charlotte Harbor's seagrass meadows are the foundation of its food web. They have declined
measurably over the past three decades due to reduced water clarity, dredging, propeller scarring,
and red tide events. Every acre of seagrass lost reduces the prey base that supports the system's
predators.
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Climate and Oceanographic Shifts

Water Temperature

Mean Gulf coastal water temperatures have risen measurably over recent decades. Higher water
temperature reduces dissolved oxygen, increases metabolic demand on fish, and exacerbates
post-release mortality in stressed sharks. Summer water temperatures in the Harbor now
routinely exceed 88°F, and at those temperatures, the margin between a survivable fight and a
lethal one narrows significantly.

Storm Frequency and Intensity

More intense storm systems disturb the Harbor's bottom structure, scour seagrass beds, and
disrupt the salinity gradient through massive freshwater pulses. A category 4 or 5 hurricane
crossing the system can reset habitat conditions for years.

Direct Fishery Pressure

Commercial Bycatch

Coastal commercial fisheries — including pelagic longline, gillnet (where permitted), and shrimp
trawl operations — produce shark bycatch at varying rates. Federal and state regulations limit
retention and require release of certain species, but post-release mortality from commercial gear
remains a significant population-level pressure that recreational anglers do not directly control.

Illegal Take

Targeted illegal shark fishing for fins or for trophy persists despite federal and state prohibitions.
Reporting suspected violations to FWC (888-404-3922) is one of the few direct interventions
available to recreational anglers who witness it.

Recreational Effort

Recreational shark angling effort in Charlotte Harbor and Boca Grande has grown significantly
over the past two decades, driven by social media, charter availability, and the documented
presence of trophy-class fish. The fishery is no longer obscure. Pressure on individual fish —
particularly the resident larger bulls and the seasonal hammerheads — is meaningfully higher
than it was a generation ago. This is the pressure the recreational community can directly
influence through angler behavior.
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SECTION VII

Catch and Release — Evidence-Based Protocols

This section is the operational core of the document. A catch-and-release shark fishery is only
meaningful if the release survives. The protocols below are drawn from published peer-reviewed
research, charter captain practice across South Florida, and the operational experience of beach
and boat anglers who have done this seriously for decades.

The fight is the experience. The release is the obligation. Conflate
the two and the fish pays the price.

Gear Selection — Matched to Intent

Undergunned tackle is the single largest preventable cause of post-release mortality in
recreational shark fishing. A fight that should take fifteen to twenty-five minutes on appropriate
gear can extend to ninety minutes or more on lighter tackle. For a bull shark, this is recoverable.
For a hammerhead, it is often lethal.

— Reel and Drag — Match to target species. For bulls and hammerheads from beach: 9/0
conventional or equivalent with 25—35 lb drag capability. For boat fishing near the Pass:
heavier still.

— Main Line — 100 lb braid or heavier as the working standard. Anything lighter extends
fight time disproportionately.

— Leader System — Heavy mono shock leader (300—400 lb) to wind-on, then single-
strand wire or heavy cable bite leader. Length and configuration vary by personal
preference; the principle is no abrasion failures.

— Hooks — Non-stainless, non-offset circle hooks, 16/0 to 20/0 depending on bait. Non-
stainless rusts out if it cannot be removed. Circle hook geometry dramatically reduces gut-
hooking and improves jaw-hooking — the single most consequential gear choice for release
survival.
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Fight Management

Fight time is the single most predictive variable for post-release survival in published research.
Shorter is better, but the principle is not to horse the fish — it is to apply consistent maximum
sustainable pressure throughout the fight, with the drag set heavy enough to do work.

— Set drag heavy from the start. Do not 'play’ the fish to a slower drag setting.

— Keep the rod loaded throughout the fight. A slack moment is a moment of rest the fish
should not get.

— For hammerheads specifically: if the fish refuses to come to leader inside twenty minutes
on appropriate tackle, evaluate whether you are over-gunned in the fish's favor and adjust
drag accordingly. A thirty-minute hammerhead fight is a borderline ethical event. Forty-
five is past it.

At the Leader — Handling Discipline

When the fish comes to the leader, the next ninety seconds determine whether it survives. The
principles are: minimize air exposure, minimize handling time, never remove a large shark from
the water, and release the fish in water deep enough to ventilate.

— Do not drag a large shark up onto dry sand. The internal organs of a large shark are not
designed to bear the animal's full weight outside the buoyancy of water. Damage occurs
within seconds.

— If photographs are taken from the beach, the shark stays in the wash. The angler kneels in
the water, not the shark on the sand.

— Total handling time from leader to release, target: under ninety seconds. Three minutes is
a long time. Five minutes is too long.

— Hooks: if jaw-hooked and accessible, cut at the bend with bolt cutters and back the hook
out. If gut-hooked, cut the leader as close to the hook as possible — the non-stainless circle
hook will corrode out within weeks.

The Specific Hammerhead Protocol

Hammerheads receive their own protocol because their physiology demands it. If a hammerhead
has been fought for more than twenty-five minutes in summer water, the angler should assume
the fish is in serious physiological debt and act accordingly.

— Do not remove from water under any circumstances. No exceptions.

— Revive the shark by holding it upright in the current — never moving it backwards, which
floods the gills in reverse. If from a boat, walk the fish forward at idle. If from beach, hold
it head-into-current in waist-deep water.
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— Watch the gill rakers. Strong, rhythmic opening and closing is the indicator of recovery. If
gill movement is weak, slow, or absent, continue reviving. Revival can require five to ten
minutes.

— Do not release until the shark actively swims out of your hands under its own power. A
shark that drifts away is a dying shark.

HAMMERHEAD DISCIPLINE — A PERSONAL STANDARD
Some experienced anglers — including the author — have adopted a personal standard of not
deliberately targeting great hammerheads with rigs and baits chosen for that species.

Encounters during bull shark sets are inevitable in season. They are managed with the protocol
above. Deliberate targeting raises the cumulative mortality cost in a way that is not necessary
for the recreational experience.

This is a personal standard, not a universal one. It is offered for the reader's consideration.

Tagging and Citizen Science Participation

NOAA's Cooperative Shark Tagging Program supplies free tags and reporting cards to
participating recreational anglers. A tagged and released shark contributes to multi-decade
population and movement data that informs federal management. The marginal cost to the angler
is negligible. The marginal benefit to the fishery is real.

Anglers fishing Charlotte Harbor and Boca Grande regularly are exceptionally well-positioned to
contribute to this dataset. Several charter operations in the area routinely tag fish; independent
anglers can request tag kits directly from NOAA Apex Predators Program.
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SECTION VIII

The Angler as Steward

The argument of this whitepaper is not that recreational shark fishing in Charlotte Harbor is
incompatible with the long-term health of the fishery. The argument is the opposite. A serious,
informed, disciplined recreational shark angling community is among the most effective
stewardship constituencies any estuary can have.

Anglers are on the water. They observe conditions, fish behavior, water quality, and other anglers
in ways no resource manager and no academic researcher can match for volume or continuity.
They have direct economic and emotional investment in the health of the system. And when they
organize — formally or informally — they constitute one of the most consequential political and
cultural forces in coastal Florida.

Direct Stewardship Actions

The following are concrete actions available to any individual angler operating in Charlotte
Harbor and Boca Grande:

— Practice the release protocols in Section VII without exception, including when no one is
watching.

— Carry and use a NOAA shark tag kit. Report every tagged release.

— Report observed FWC violations — illegal take, prohibited species retention, gross
negligence in handling — to 888-404-3922.

— Pack out trash, including monofilament line, leader scraps, bait packaging, and any debris

encountered on the beach.

— Support — financially or through volunteer hours — organizations conducting research
and habitat protection in the Charlotte Harbor system, including the Charlotte Harbor
National Estuary Program, Mote Marine Laboratory, and university fisheries programs.

— Model the standard publicly. Other anglers are watching. The norms of the next generation
of Charlotte Harbor shark anglers are set by what the current generation visibly does at the
water.

Community-Level Stewardship

Beyond individual action, the recreational shark angling community in Charlotte Harbor has
institutional opportunities to formalize its stewardship role. These include partnerships with
credentialed research organizations, structured citizen-science programs targeting specific data
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gaps (post-release survival of bull sharks in the system is among the more compelling), and policy
engagement on watershed management, water quality, and habitat protection.

The recreational angler who fights a bull shark in Boca Grande
Pass on a June evening and releases it healthy is not a consumer of

the resource. He is a participant in it.

Closing Principle

Charlotte Harbor's shark fishery is a privilege. It exists because of a watershed that still works, a
tidal regime that still flushes, a nursery function that still produces fish, and a regulatory
framework that has — so far — held the worst pressures at bay. None of these conditions is
guaranteed. All of them are downstream of decisions made by people who care, including anglers
who treat the fishery as something more than a recreational consumable.

The fight is the experience. The release is the obligation. The estuary is the cathedral. The angler
is either a parishioner or a vandal. There is no neutral position — and the choice is made not in
principle but in the ninety seconds between leader and release.
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APPENDIX

References and Source Material

This whitepaper synthesizes material from peer-reviewed fisheries science, federal and state
resource agency documentation, and the operational practice of experienced Gulf Coast shark
anglers. Principal source categories:

— NOAA Fisheries — Apex Predators Program and Cooperative Shark Tagging Program
publications.

— Florida Fish and Wildlife Conservation Commission — Charlotte Harbor estuary
monitoring, shark regulation documentation, and red tide research.

— Mote Marine Laboratory — Sarasota-based research on Gulf coast shark populations,
including post-release mortality work.

— Charlotte Harbor National Estuary Program — habitat, water quality, and watershed
assessment reports.

— Peer-reviewed literature on great hammerhead post-release mortality, including Gulick et
al. and Gallagher et al. work in Marine Ecology Progress Series and Fisheries Research.

— Direct field experience of the author across multiple seasons fishing Charlotte Harbor and
Boca Grande.
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